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Direct Transmission Detection of Tunable
Mechanical Resonance in an Individual Carbon Nanofiber Relay
ERIKSSON Anders, LEE SangWookl, SOURAB Abdelrahim A.,
ISACSSON Andreas’, KAUNISTO Risto’, KINARET Jari M.,
CAMPBELL Eleanor E. B.XGothenburg University, Department of
Physics, Gothenburg, Sweden. 'Knkuk University, Department of Physics.
“Department of Applied Physics, Chalmers UniVersity of Technology,
Gothenburg, Sweden. *Nokia Research Center, Nokia Group, Helsinki,
Finland. 4Edz’nburgh University, Department of Chemistry, Edinburgh,
Scotland.) A direct on-chip transmission measurement of the res-
onance frequency of an individual singly clamped carbon nanofiber
relay is reported. The experimental results are in good agreement
with a small signal model and show the expected tuning of the reso-
nance frequency with changing bias voltage.

Quantum Interference in Radial Heterostructure
Nanowires g W73, 01 &4, & & F dd, o1& 22X
3, 3 @, v G, o) aP TR 2l
Eej o) uejn) el 3o g s A7) Core/shell
heterostructure nanowires are one of the most interesting meso-
scopic systems potentially suitable for the study of quantum interfer-
ence phenomena. Here, we report on experimental observations of
both the Aharonov-Bohm (%/¢) and the Altshuler-Aronov-Spivak
(h/2e) oscillations in radial core/shell (In,O3/InOy) heterostructure
nanowires. For a long channel device with a length-to-width ratio
of about 33, the magnetoresistance curves at low temperatures ex-
hibited a crossover from low-field //2¢ oscillation to high-field 4/e
oscillation. The relationship between the oscillation period and the
core width was investigated for freestanding or substrate-supported
devices, and indicated that the current flows dominantly through
the core/shell interface.

Coherent Lattice Vibrations in Small Diameter
Single-Wall Carbon Nanotubes SHAF, 9 84, o 71F, U
Kono (A=, A&zt A8, g9, E2)7 “Rice
U) Wereport the generation and the detection of coherent lattice
vibrations in micelle-suspended CoMoCAT single-walled carbon
nanotubes (SWNTSs) corresponding to the radial-breathing mode
(RBM) using ultrashort laser pulses. We performed degenerate
pump-probe measurements in a quartz cell with an optical path
length of 1mm at room-temperature using ~ 50 fs pulses from a
mode-locked Ti:Sapphire laser with a bandwidth of ~ 35nm and a
tuning range from 710 nm to 840 nm in 5-nm step. In stark contrast
to HipCo SWNTs, coherent lattice vibrations of CoMoCAT
SWNTs show several RBMs resonantly excited by the E;; optical
transition as well as the E; optical transition. The RBMs excited by
the E, transition are similar to those of HipCo SWNTs showing
peaks at 266 cm’ (11,0), 266 cm™, 257 cm” (9,4), 245 cm” (8,6),

238 em’ (12,1), 226 cm” (10,5), and 215 cm” (14,0). Meanwhile,
the RBMs excited by the Ej; transition show high vibration modes
with peak positions at 309 cm” (6,5), 329 cm” (7,3), and 372 cm
(5,4). This indicates that (#-m) mod 3 = +1 nanotubes have stronger
signals than (#-m) mod 3 = -1 for the first optical transition, Ey;, in
an individual semiconducting SWNT. We will discuss about the ex-
citation energy dependence of measured RBMs showing ultrafast
band gap oscillations and compare the difference between
CoMoCAT SWNTs and HipCo SWNTs.

Revival of Electron Coherence in a Finite-Length
Quantum Wire  KIM Jaeuk, LEE Woo-Ram, LEE Hyun-WooI,
SIM Heung-Sun(KAIST, E2]3}7} 'POSTECH, £2]37) We
study the spatial decay of electron coherence due to electron-elec-
tron interaction in a finite-length disorder-free quantum wire. Based
on the Luttinger liquid theory, we demonstrate that the coherence
length characterizing the exponential decay of the coherence varies
from region to region, and that the coherence can even revive after
the decay. This counterintuitive behavior, which is in clear contrast
to the conventional exponential decay with single coherence length,
is due to the fractionalization of an electron and the finite-size-in-
duced recombination of the fractions.

Comparative Studies of The Electronic Properties
of Bulk and Nanowire Vanadium Dioxide by Ab Initio Density
Functional Calculations KIET HoangAnh Tuan, VU Ong
Phuong', KANG Dae Joon(§ &t 3} B3} "H#H)3}
o A EF3}FF)  Single crystalline nanowires, for example, pro-
vide a truly one dimensional system with vastly different boundary
conditions when compared with bulk material. Vanadium dioxide
(VO,) and its MIT transition at Tyux = 68°C continues to receive
great interest not only due to its applications but also because un-
derstanding this material gives us insight into the fundamental phys-
ics behind strongly correlated materials. Since we have already suc-
cessfully synthesized single crystal VO, nanowires [Sohn J. I. et al.,
Nano Lett. 7, 1570-1574 (2007)], we have the unique opportunity to
take advantage of a realistic experimental basis to which we can
compare our theoretical results. In this presentation, we will report
the comparative studies of the electronic properties of bulk and
nanowire vanadium dioxide of rutile phase which were determined
by density functional theory calculations. The following topics will
be covered: 1) band structure 2) charge density of bulk and nano-
wire VO, will be discussed. We will also review the diameter de-
pendence of the VO, nanowire on the electronic properties. The re-
sults provide an understanding of the electronic properties of the va-
nadium dioxide nanowire.
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Ce1xGdxCoSi; HONG J. B, LIM J. H, KWON Y.
S.(Department of Physics, Sungkyunkwan university.) Magnetic
properties of heavy fermion system Ce;.xGdxCoSiz (0<x<I) have
been investigated by specific heat and electrical resistivity
measurements. The specific heat shows an antiferromagnetism at 9
K for GdCoSis (x = 1.0). With increasing Ce concentration, Ty
decreases and suppressed at x = 0.1. For x = 0.1, C/T diverges
and the linear temperature dependence in the electrical resistivity
is observed even it goes down to 0.6 K. This divergence in C/T
and the linear temperature dependence in electrical resistivity at x
= 0.1 are similar to behaviors in another heavy fermion system
CeNi;.«CoxGe;. These features deviate from the Landau fermi lig-
uid model. We will report the magnetic properties of heavy fermion
system Ce;.xGdxCoSi; in the meeting.

The electric-field induced gap state in Cr doped
StZ1O; films OH S.-J., PARK W.G., CHO S.(Department of phys-
ics and astronomy, Seoul National University.) In order to make
clear the electro-forming process in resistance random access mem-
ory (RRAM), the electronic structures of Cr:SrZrO; films epitax-
ially grown by Pulsed Laser Deposition (PLD) were investigated by
using X-ray PhotoFlectron Spectroscopies(PES) and X-ray
Absorption Spectroscopy (XAS). After electro-forming process, new
states were found below the conduction band minimum. Those
states possibly induced by the applied electric field were accom-
panied with changes in Cr valency and enlargement in crystal field
of oxygen octahedral. We suggest that Cr can act as a controlled va-
lence material to make mixture of Cr"" and Cr'" while oxygen ions
underneath top electrode were rearranged by Joule heating during

the electro-forming process.

_ LASER ARPES studies on Sr2Ru04 7 2, 1}
S8, 9FN, 555 1 8% A 47,9 949, 1 89, 3 39
(«d 1]:}] 3w Fe] 4 8&&¢e] AF¥H)  LASER ARPES was
performed on Sr2Ru0O4. We could confirm the bulk sensitivity of
LASER ARPES. With the bulk sensitivity, we could see a nice
match between the calculated Fermi surface and the Fermi surface
from LASER ARPES without aging process. We extracted lifetime
from fitting the lineshape and compared with lifetimes which ap-
peared in publish papers. Sub meV resoution data from LASER

ARPES gives us more information about Sr2Ru(O4.

A4y A4 F2E A PrsNiSis 9 A48 &
A o] AL o] #e] A LAR(FFFY S E )
PrsNixSiz= CeNiSig 9] ‘”@ A BETEE AYAL 9leH, Pr
0|28 N7 ARTRE o] 9lo] 7]8EF Q] frustration]

o] &£3t= T 22 Aotk PrsNi Siz9 frustrationg ¢7-317] 9
3o, ot AV Sl A A7) g, AHEke 47] HIAS

a2 v g S SR TE M(T ) S8 A TCI—SOKJJr Ter=66K
ol A ZAGA7F dehar, v AR 3 Agel <3t 23le]
FraTt Ty=25K XA Yerdth. Ty e 27139 A717F A
AFE A2 2 olF3th AVHAY 24 2 T3 AGA=
o] Hojel g3l Ateto] HojA A7H|AFo] F&3] ittt

A Tl A ZAEA 2 Hol7t R E BFsla F& H|F&
o7t BFH AL H>2Tl A ARt 30K 24 oA 2 =71 7+
&l wEld Az|uAFe] FrtlEt], ol single impurity
Kondo 2 2] o]3| & =7} 2l o}, B 5K o] 3fef| A 2 7]8] A%
o] H=0~9To|A ©A] Z71ett). o9} 22 2= A H|E 7} 5
7hgte}, o] vi4 9] F717F H=8T7HA] A7)l FA o] FZH A
t}. o]+ Kondo &¥ol 93] & x| E #7] ZHIE S frustration
o] oJ3f) Yot spin liquid B2 2 o] ETh.

Quantitative determination of the enhanced mag-
netoelectric coupling in BiFeOs;-CoFe;O4 nanostructures OH
Yoon Seok, KIM Hyeong-Jin, CRANE Steven P.', LEE Seongsuz,
RAMESH R.!, CHEONG S-W.%, KIM Kee Hoon(Department of
Physics and Astronomy, Seoul National University. 'Department of
Materials Science and Engineering, University of California, Berkeley.
Rutgers Center for Emergent Materials, Department of Physics and
Astronomy, Rutgers University.) With growing interest worldwide
toward utilizing multiferroic materials for novel memory and sensor
devices, there have been various efforts to synthesize multiferroic
thin films with large magnetoelectric coupling. Toward this direc-
tion, for example, a BiFeOs-CoFe;O4 nanostructure, in which nano-
pillars of CoFe;O4 are embedded in a host matrix film of BiFeOs,
has been reported as a promising approach to improve the magneto-
electric coupling via enhancement of the strain coupling between
the two components. In spite of the expected strongly enhanced
magnetoelectric coupling in this nanopillar structure, quantitative
magnetoelectric susceptibility (MES) value is not yet available be-
cause it is difficult to measure a reduced magnetoelectric voltage
signal in the thin film form due to its small electrode size and
thickness. In this work, we report the quantitative MES data for a
BiFeOs-CoFe;O4 nanostructure film (300 nm thick), a BiFeOs thin
film (250 nm thick), and a BiFeOs single crystal, respectively. Using
the custom-made MES measurement system operating in cryogenic
(down to 2 K) and high magnetic field (H) environments (up to 9
T), we find that the MES vs H curve of the BiFeOs-CoFe,O4 nano-
structure shows an anti-symmetric shape with the dc H, as expected
in magnetoelectric materials with large strain coupling. Moreover,
the MES response becomes anisotropic with the change of H-
directions. When H- and electric polarization directions are perpen-
dicular, the MES of the nanostructure becomes as high as 1x10™
s/m at relatively low A=1.4 T, while those of the pure BiFeOs thin
film and the single crystal show a quasi-linear increase up to 9 T.
We further demonstrate that the maximum MES value of the nano-
structure is larger by approximately one order of magnitude than
that of a pure BiFeQO;s film, and by two orders of magnitude than
that of a single crystal of BiFeOs.

Comparative study of the electronic structures of
StMO; (M = Ti, V, Mn, Fe, and Co; M = Zr, Mo,Ru, and Rh) by
O 1s x-ray absorption spectroscopy NOH H-J, KIM B J', OH
S-J', PARK J-H?, LIN H-J°, CHEN C T°, LEE Y S*, YAMAURA
K’, TAKAYAMA-MUROMACHI E(dYtf 8t B2/} "4
edn F287. ‘EgFHga 2] 8F 'NSRRC. ‘&4
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tjetn 22817 Advanced Nano Materials Laboratory, National
Institute ofr Materials Science.) ~ We obtained O 1s x-ray absorption
spectra of perovskite STMO3; (M =Zr, Mo, Ru, and Rh) to inves-
tigate general trends of the electronic structures of the partially filled
4d compounds in comparison with 3d ones (M = Ti, V, Mn, Fe, and
Co). The parameter values for the crystal electric field, 10Dq, and
hybridization strength, Vg, are estimated from the configuration in-
teraction cluster model calculation withfull ionic multiplets
(CICM), showing a systematic change with the increase of the del-
ectron number. The calculated spectra of the 4d compounds from
the CICM showgood agreement with the measured spectra in the tyg
region, but give a considerabledeviation in the e, region, implying
orbital dependent correlation effects.

PE hysteresis loops measurement in perovskite
rare-earth manganites with the double-wave method CHAI
Yisheng, YANG Yongsoo, PARK J. B., MANIVANNAN N,
WANG lijuan', FENG shaomin', JIN changging', KIM kee-
hoon(Department of Physics and Astronomy, Seoul National University.
"Institute of Physics, Chinese Academy of Sciences, Beijing 100190.)
Recently, in order to reliably characterize the ferroelectricity in fer-
ro- or antiferro-electric materials, a new technique called the dou-
ble-wave method was developed to examine only the hysteretic
components in the PE-loop (P: polarization, E: electric field) [1].
‘While rather complex circuits and DAQ board have been used in
the original report [1], in this work, we have realized the dou-
ble-wave method with only a function generator and a conventional
Sawyer—Tower circuit. To prove the validity of the simplified dou-
ble-wave method, we have investigated the PE hysteresis loop of the
orthorhombic rare-earth manganite RMnO; (R=Tm, Yb, Ho) syn-
thesized under high pressure. Large remnant polarization values are
observed in RMnQOj3 with high electric poling voltage, and is com-
parable to that observed in the A7) curve at the same temperatures.
Therefore, our results prove that there exists large ferroelectric po-
larization in this system [2,3]. We investigate the systematic rare
earth ion-dependent remnant polarization and discuss the results
based on the exchange striction in the E-type spin structure.
Moreover, the influence of dE/dt on the shape of the PE loop is also
investigated. Our preliminary results suggest that a high dE/dt is re-
quired to obtain a fine hysteresis loop under a high electric field.

[1] Mamoru Fukunaga and Yukio Noda, J. Phys. Soc. Jpn. 77,
064706 (2008). [2] Ivan A. Sergienko, Cengiz Sen and Elbio
Dagotto, Phys. Rev. Lett., 97, 227204 (2006). [3] Makoto Tachibana,
et al. Phys. Rev. B, 75, 144425 (2007).
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First-Principles Study of Local p(2x2) Structures
on Si(100) Surface KIM Min-Kook, CHOI Hyoung Joon

(Department of Physics and IPAP, Yonsei University.) We study
structural defects inducing local p(2X2) structures in c(4X2)-recon-
structed Si(100) surface, using an ab-initio pseudopotential density
functional method. The local density approximation to the density
functional theory is used and electronic wavefunctions are ex-
panded with pseudo-atomic orbitals. Our calculations show that the
defects increase the total energy of the system but they are energeti-
cally stable with energy barrier. STM images for occupied and un-
occupied states are simulated to investigate the surface electronic
structures. Effects of electron doping and external electric field on
the defects are also studied.

* This work was supported by the KRF (KRF-2007-314-C00075)
and by the KOSEF Grant No. R01-2007-000-20922-0. Computational
resources have been provided by KISTI Supercomputing Center
(KSC-2008-S02-0004).

Negative Differential Resistance in a Tip-induced
Quantum Well Potential on Si(001) Surface LYO In-Whan,
CHO Doohee, JUNG Woojin(Yonsei University, Department of
physics.)  We report on the zero-dimensional quantum well states
on a Si(100) surface, the outcome of local band-bending induced by
the electric field between the STM tip and the surface. Scanning
tunneling spectroscopy data of the bulk band gap region exhibit a
multitude of the negative differential resistance (NDR) peaks,
strongly indicating the existence of the atom-like high density states.
Each NDR peak corresponds to an energy level of the quantum well
state because the tunneling current is enhanced when the localized
tip state is in resonance with the quantum well state. It is also found
that under higher tunneling current, the NDR’s shift to the higher
binding energy, in agreement with the behavior of the quantum well
under the external electric field provided by the STM tip. The role
of the quantum well states in the creation of bisolitons by fast field
switching conditions will be discussed.

First-principles Study of the YSZ (001) Surfaces
YANG Jae Won(E gH-&-# 1) s}z, &2 3}7.) First principles
calculations have been performed on the structural and electronic
properties of bulk yttria-stabilized zirconia (YSZ) and YSZ (001)
surfaces. The thermodynamic stability of the different config-
urations of YSZ (001) surface are also analyzed, taking into account
the influence of the chemical environment as a function of the rela-
tive richness in Y and O. The experimental results, segregation of
yttria at the surface and grain boundary, are compared with the
thermodynamic stability diagram of this calculation. We conclude
that, at high Y chemical potential, Y surface is more stable then Zr
and O surface.

Controlling the ground state of atomic wires by
electron doping MORIKAWA Harumo, KANG Se Hun,
BYUN Jung Hoon, JUNG Won Yong, HWANG Chan Cukl,
YEOM Han Woongz(l. Institute of physics and Applied physics and
Center for Atomic Wires and Layers, Yonsei Universtity. '2. Pohang
Accelerator Laboratory. ’1. Institute of physics and Applied physics and
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Center for Atomic Wires and Layers, Yonsei Universtity.)
the property of atomic scale structures is important because they are
the most fundamental basis for the atomic scale devices. One of
such strategies is electron/hole doping to modify the band filling

Controlling

and thus the Fermi surface, which is in charge of the most of the
physical property. A well known challenge was done in the old
study by Shirakawa and co-workers who successfully produced the
high conductivity in the linear conjugated polymers by making
mid-gap states[1]. Various atomically well-defined structures are
known on solid surfaces. However, few studies have been done suc-
cessfully to modify their electronic structures[2,3]. In this study, we
control the electronic structure of the In/Si(111)-4x1 atomic wire ar-
ray by Na deposition. This surface, in its pristine form, has a
well-nested Fermi surface in a x2 periodicity, and transits from the
metallic 4x1 to the insulating 8x2 phase at low temperature. The
deposition of a small amount (<0.01 monolayer) of Na lowers the
transition temperature drastically. Angle-resolved photoemission re-
veals that the Na-deposited surface keeps metallic even at well be-
low the transition temperature. The surface state bands have a larg-
er electron filling than 4x1, which increases monotonically with the
Na coverage. This is a typical electron doping behavior. The doped
electrons enlarge the nesting vector slightly from the commensurate
x2 nesting condition. Surprisingly, they spread non-locally and
two-dimensionally, in spite of the strong anisotropy of the system,
as shown by scanning tunneling microscopy. The doped domain
shows a weak doubled periodicity, and similar spectrum in the
In-4d core level to 4x1. The above results would imply that Na in-
duces the metallic 4x2 phase which was theoretically suggested to
have a close electronic structure to 4x1 [4]. On the other hand, the
high sensitivity of the 8x2 transition against the nesting vector
strongly indicates that the 8x2 transition is driven purely by the
Fermi surface nesting, not a theoretically suggested order-disorder
transition[4,5].

* References [1] H. Shirakawa et al, J. Chem. Soc. Chem.
Commun. 578 (1977). [2] J. N. Crain et al., PRB 72, 045312 (2005)
[3] W. H. Choi ez al., PRL 100, 126801 (2008). [4] J.-H. Cho et al.,
PRB 71, 081310 (2005). [5] C. Gonzalez et al, PRL 96,
136101(2006).

Novel Energy Transfer Mechanism in Creation of
Bisolitons on Si(001) Surfaces JUNG WOOIJIN, CHO
DOOHEE, LYO In-Whan(Znstitute of Physics and Applied Physics.)
‘We developed single carrier spectroscopy and controllable arbitrary
waveform to study solitons made up of phase kinks that resulting
from the creation of local Si(100)-p(2x2) structure in the ground
state of Si(100)-c(4%2). The programmed bias pulses to Si surface
and the yield related to respective pulses shows that the solitons
were not induced by the direct excitation caused by tunneling elec-
trons but the decay of quantum well state, produced by abrupt field
switching. When the sample bias suddenly changes from positive to
opposite, electrons near the quantum well move to compensate the
non-equilibrium charge distribution and fill the quantum well. The
decay of the quantum well provides excess energy to induce struc-

tural transition, the lifetime of the quantum well can be deduced
from the soliton creation yield. The lifetime was increased with the
bias and was on the order of a few hundred nsec. Such a fine control
of bias pulse can be used to make artificial nano structure like 1 di-
mensional chain or laterally linked bisolitons.

Giant Kink in the Electron Dispersion of a Lead
Monolayer on Stepped Si(111) KIM Keun Su, YEOM Han
Woong(Institute of Physics and Applied Physics and Center for Atomic
Wires and Layers, Yonsei University, Seoul 120-749, Korea.) ~ Physical
properties of condensed matters are largely governed by many-body
interactions between electrons or between electrons and collective
excitations. Kinks in the dispersion of electrons are indicative of
such interactions as typically observed in relation to collective ex-
citations of lattice vibrations, phonons [1]. However, recent spectro-
scopic studies discovered unusual “giant kinks” at energies much
higher than phonons on various high-Tc superconductors and gra-
phene sparking debates on their origin and possible relation with
exotic properties of these materials [2-5]. Despite diverse inter-
pretations in terms of various collective excitations or electron-elec-
tron interactions, the underlying mechanism remains elusive due
partly to the complexity in the materials themselves.In this pre-
sentation, we report a photoelectron spectroscopy result showing a
consistent giant kink in a markedly simpler system, a lead mono-
layer supported on a semiconducting substrate with a week nano-
stripe corrugation [6]. In this system, the magnetic and plasmonic
degrees of freedom are not allowed and well out of the energy
range, respectively, excluding unambiguously a few possible inter-
pretations except for a purely electronic mechanism proposed very
recently [7]. Indeed, the characteristics of the kink are well ex-
plained quantitatively by the electronic kink theory [7] attributing
the giant kink to a generic feature of Fermi liquid with electron
correlation.

* References [1] A. Damascelli et al., Rev. Mod. Phys. 75, 473
(2003). [2] J. Graf et al., Phys. Rev. Lett. 98, 067004 (2007). [3] B. P.
Xie et al., Phys. Rev. Lett. 98, 147001 (2007). [4] T. Valla et al., Phys.
Rev. Lett. 98, 167003 (2007). [5] A. Bostwick et al., Nature Physics 3,
36 (2007). [6] K. S. Kim et al., Phys. Rev. Lett. 99, 196804 (2007). [7]
K. Byczuk et al., Nature Physics 3, 168 (2007)
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Magnetic Properties of Metal-dsDNAs LEE
Chang Hoon, KWON Young—Wanl, JIN Jung—Ill, KOH Eui-Kwan®
(Dept. of Polymer Sciences &Engineering, Chosun University. 'Dept. of
Chemistry, Korea University. ’KBSI, Seoul Branch.) Here, we pre-
sented magnetic properties obtained from various metal-dsDNAs
(M-DNAs) in dry state. Interestingly, the magnetic properties were
found to be enchanced as the metal elements doped were decreased.
In order to explain these unconventional behaviors, it is considered
a helical charge transport through the M-DNAs, which might be se-
verely purtervebd in the high-doping but not in the low-doping lev-
els of metal ions.

CoFe/Pt th&det 2] 27179 Z A 41 ¢] roughn-
ing exponent £4]. o] Z<, o] 39! = 9, A &of, H 4
B(AeU s, B HEGFE Y FPled) BAUI F
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Characterization of magnetic interface roughness
and magnetic domain structure in a magnetic multilayer using soft
x-ray resonant magnetic scattering °] 54, 1 x2', CHOI
Yongseong’, FREELAND John W.2, JIANG J. S X&), &2] 3}
. ' £33, Ee] 317 *Argonne National Laboratory, USA) ~ We
present a soft x-ray resonant magnetic scattering(XRMS) study of
in-field magnetic structures in a Gd/Fe multilayer where Gd and Fe
layers couple antiferromagnetically at their interfaces. We have
measured the XRMS intensities in the transverse diffuse scattering
geometry, where the sample angle is varied with the detector angle
fixed, to characterize the lateral morphologies of structural and
magnetic interface roughnesses. Since the sum and difference of the
diffuse scattered intensities for opposite photon helicities of circular
polarized incident x-rays are related to the height-height cross corre-
lation functions of the structural-structural and structural-magnetic
rough interfaces, respectively,[1] the sum and difference intensities

have been measured to separately characterize structurally and mag-
netically rough interface morphologies.We have also measured the
hysteresis loop of the XRMS intensities while the applied field cy-
cling at various sample angles, yielding different lateral components
of the momentum transfer q_parallel, to investigate the evolution of
the magnetic domain structures under the applied field. While the
loops measured at specular positions (q_parallel = 0) show a typical
magnetic hysteresis loop we have observed markedly unusual
shapes at off-specular positions with nonzero q_parallel values. This
unusual off-specular loop has been also observed for the annealed
CoFe film but not been explained in detail.[2] Here we have ob-
served that such an unusual loop appears strongly at low q_parallels
and becomes same as the specular loop as q_parallel increases.
Furthermore, when we have measured the sum and difference of
the XRMS hysteresis loops for opposite photon helicities in a sim-
ilar manner to the diffuse scattering related to the height-height cor-
relation function, we have found that while the sum loops show dif-
ferent shapes with different q_parallel positions the shapes of the
difference loops are same regardless of q_parallel. This implies that
there exist magnetic domains as well as magnetic roughness be-
cause the magnetic domain scattering manifest itself only in the
sum intensities[1] .

*[1] D. R. Lee et al., Phys. Rev. B68, 224410 (2003). [2] E. Negusse
et al., Appl. Phys. Lett. 90, 092502 (2007).

Magnetic Methods for Determining the Mono-
dispersity of Ferrofluids ~ YOON Sunghyun(Z<Hd 8 £2] 3}
71)  Methods of determining the particle size and its distribution
of nanoparticle ferrofluid through magnetic measurements were
described. For these measurements, a water-based magnetite ferro-
fluid was prepared by the chemical coprecipitation method. Direct
morphological study using TEM showed that nominal radius of the
particles was 6 nm with some distribution width. The DC magnet-
ization curve at room temperature was shown to be super-
paramagnetic, in good aggreement with a theoretical curve calcu-
lated for a particle size distribution with an averaged radius of 5.45
nm, and the distribution width 3.8 nm. The frequency dependence
of the complex susceptibility y(w)=y-iy" of the ferrofluid was meas-
ured by the slit-toroid technique. The sample exhibited frequency
response due to Neel's rotational relaxation, from which estimate
was made of particle size. Effects of inter-particl interaction was ex-
amined through the dilution experiments. The observed relaxation
was well explained by a superposition of single particle process for a
ferrofluid with some degree of size distribution. All the particle sizes
and distributions were obtained by introducing an improved model
distribution function. Introducing a revised lognormal distribution,
a good fit to the experimental data was obtained. Neel type relaxa-
tion was a dominant mechanism in the ferrofluid examined. While
the ac susceptibility measurement yielded more sharp distribution
than the DC magnetization measurement did, it gave an averaged
radius roughly consistent with both the electron microscopy and the
DC method. The ac method was found to be more sensitive to the
variation of hydrodynamic volume or the inter-particle interaction
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in the ferrofluids.
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Nonequilibrium Dephasing in an Electronic Mach-
Zehnder Interferometer & A3 o] ¢! A SM(KAIST, &)
3}, ' Postech, B2]8}7-)  We study nonequilibrium dephasing in
an electronic Mach-Zehnder interferometer. We demonstrate that
the shot noise at the beam splitter of the interferometer generates an
ensemble of nonequilibrium electron density configurations and that
electron interactions induce configuration-specific phase shifts of an
interfering electron. The resulting dephasing exhibits two character-
istic features, a lobe pattern in the visibility and phase jumps of pi,
ingood agreement with experimental data.

Studies of Quantum-Hall Edge States in Graphene
7 52, 4 B3 & 48, o FHEFPEAY S, %)
Since 1980’s, the quantum Hall effect (QHE) in two-dimensional
systems has been studied intensively and still provides many inter-
esting topics of studies. One of the most stimulating features of the
QHE is the formation of edge states, where the current (the edge
current) can flow along the edges of a two-dimensional system on-
ly in a clockwise or counterclockwise direction, depending on the
direction of a perpendicular magnetic field, without dissipation.
By taking the advantages of this edge-current state, a solid-state
version of the beam splitter was successfully made and the elec-
tronic Mach-Zehnder interferometer was also established in a
GaAs/AlGaAs heterostructure [1]. In a graphene sheet, a sheet of
mono-layer graphite, the type of charge carriers can be changed by
simply applying an appropriate gate voltage, where the direction of
the edge current can be altered for a fixed perpendicular magnetic
field in the same sample. In consequence, depending on the posi-
tion of the electrical ground and the gate voltage, the two-terminal
conductance of a graphene sheet can be either finite or zero. In
this work, we measured the quantum Hall effect in a monolayer
graphene sheet and proved the directionality of the edge current
by simply changing the gate voltage and the measurement
configuration. In addition, the possible formation of a beam-splitter
for Dirac fermions in graphene will be suggested and discussed.

*[1] Y. Ji, Y. Chung, D. Sprinzak, M. Heiblum, D. Mahalu, and
H. Shtrikman, Nature 422, 415 (2003).

Inelastic scattering in a monolayer graphene sheet
probed by weak-localization measurements  JEONG Dongchan,
KI Dong-Keun, CHOI Jae-Hyun, PARK Kee-Su', LEE Hu-Jong
(Department of Physics, Pohang University of Science and Technology.
'Department of Physics, Pusan National University.) ~ Charge carriers
in a graphene sheet, a single layer of graphite, exhibit much distinc-
tive characteristics to those in other two-dimensional electronic sys-

tems because of their chiral nature. In this report, we focus on the
observation of weak localization in a graphene sheet exfoliated
from a piece of natural graphite and nano-patterned into a 1-p
m-wide Hall-bar geometry. In weak localization studies, both con-
ventional weak localization and anti-weak localization have been
reported. Anti-weak localization is known to be caused by the chir-
ality-conserving elastic scattering. However, much stronger chi-
ral-symmetry-breaking elastic intervalley scattering in our graphene
sheet restores the conventional weak localization, which is gov-
erned by the inelastic scattering. For quantitative analysis, we used
weak-localization-included conductivity equation theoretically pro-
posed in terms of three parameters (Lo, Li, L+). The resulting car-
rier-density and temperature dependence of the phase coherence
length (L,) reveal that the electron-electron interaction including a
direct Coulomb interaction is the main inelastic scattering factor
while electron-hole puddles enhance the inelastic scattering near the
Dirac point.

Shot Noise Properties in a GaAs Small Quantum
Dot A 4, A &3, A Y, 3 (g du §&=2]3F
1)  This experiment provides a low-frequency shot noise proper-
ties of tunneling current performed in a GaAs quantum dot with a
small number of confined electrons. The shot noise of current eval-
uates the temporal correlations between charge transfer events
through a conductor. Fano factor described as the shot noise devia-
tion from the Possonian value has proven to be a powerful tool to
study transport in mesoscopic conductors. The elastic and inelastic
cotunneling transports are evaluated by the conductance measure-
ment and Fano factor analysis extracted from the noise measure-
ment for the inside and the outside of Coulomb diamond region.
Consequently, we demonstrate the variation of Fano factor based
on our experimental results and explain the related physical phe-
nomena in detail.

*This work was supported by the Korea Research Foundation
Grant funded by the Korean Government (MOEHRD) (KRF-
2006-331-C00120).

Tailoring Electronic Structures of Carbon Nanotubes
by Solvent with Electron Donating and Withdrawing Groups
KIM Soo Min, SHIN Hyeon-Jin', KIM Ki Kang’, YOON
Seon—Mil, KIM Sung Jin3, PARK Hyun Ki3, CHOI Jae—Youngl,
LEE Young Hee*(Sungkyunkwan Advanced Institute of Nanotechnology,
Sunglkyunkwan University. 'Samsung Advanced Institute of Technology.
*Department of Physics, Sungkyunkwan University. Department of
Physics, Sungkyunkwan University. 4Department of Physics, Sungkyunkwan
Advanced Institute of Nanotechnology, Sungkyunkwan University.)
Various electron donating and withdrawing groups in aromatic
and aliphatic backbones of solvent have been introduced to tailor
the electronic structures of single-walled carbon nanotubes
(SWCNTs). In case of solvent with a withdrawing group, electrons
were extracted mainly from metallic SWCNTs, whereas small
charge transfer was also observed in semiconducting SWCNTs. On
the other hand, in case of solvent with a donating group, electrons
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were donated to both metallic and semiconducting SWCNTs. This
effect was less prominent in solvent with an aliphatic backbone
than that with an aromatic backbone. The strong correlation be-
tween the sheet resistance and electronic structures of nanotubes is
further discussed in conjunction with a modulation of Schottky
barrier height.

Evalution of semiconducting/metallic ratio of sin-
gle-walled carbon nanotubes with purification process. % 3<],
A a, A F, A8 = ¥4 o] 97 2 B, | A
A EF, B EP (25 edTE/ AR Bl 2
SYed T/ ARG, vEA e LY 7B, B
2 CAg e, B ‘ARG, B CuEF
JledTa) Arc-dischargeZ 2/J ¥ single-walled carbon
nanotubes(SWCNTS) pristine A 5.9 2], X8 & B3l 3
A3 A &5 2] semiconducting/metallic T4 H]-&-& UV-VIS-NIR
absorption spectroscopy s ©]-&3t AlLtetHon o] A#RE
570~620 Atolol| A g 27} 7Hs3t dye laseret 700~900 nm Ak
olol| A spZ A=} 7153t cw-Tissapphire d ol AE o]-&3 33
Az 2kt Wi 0 2 A3 3% T Absorption spectroscopy
X271, 1.3, 1.8 eVell Al EL1S, E22S, E1IM Ho|7t #35 Y
o, X259 A HE & &3t semiconducting SWCNTs 2
T4 Hlgo] Zago] ALE FlA TaAHJeH, gz F
gt A o = PA 37 ol w2l semiconducting SWCNTs
9] peak7} AtEtA & A4S B B33 TH

Dihydrogen Binding on Ca-inserted Porphyrin for
Hydrogen Storage HONG Suklyun, RYOU Junga, KIM
Gurml(Department of Physics and Institute of Fundamental Physics,
Sejong University, Seoul 143-747. 'BK21 Physics Research Division and
Department of Physics, Sungkyunkwan University, Suwon 440-746.)
‘We have studied hydrogen binding on metal-inserted porphyrin us-
ing ab initio pseudopotential calculations. A Ca atom is inserted in
the central Ny cavity of porphyrin. By increasing the number of hy-
drogen molecules, we investigate dihydrogen binding on Ca-in-
serted porphyrin for hydrogen storage. Up to six hydrogen mole-
cules are attached to the Ca atom. For LDA calculations, we find
that the binding energy of H, molecules to the Ca atom is 0.25
eV/H, up to four hydrogen molecules. When the fifth or sixth H,
molecule is adsorbed on the Ca atom, the molecule is physisorbed
to the Ca atom. Up to six molecules, the H, binding energy is re-
duced to about 0.2 eV/H, Examining the projected density of
states, we study orbital hybridization between the Ca atom and hy-
drogen molecules. Finally, the possibility of Ca-inserted porphyrin
as a hydrogen storage material is discussed.

Origin and mechanism of size effects in organic
nanocrystals RIM Min Ho, SEO Jung In', LEE Yoon Sup', LEE
Kwang—Supz, YOON Choon Sup(Department of Physics, KAIST.
'Department of Chemistry &School of Molecular Science (BK21), KAIST.
ZDepaﬂment of Advanced materials, Hannam University, Daejeon
306-791, Korea.) The origin and mechanism of the size effect in
organic nanocrystals remain unexplained. The absorption spectra

for different particle sizes of 3-methyl-4-methoxy-4’-nitrostilbene
(MMONS) nanocrystals are characterized by two distinct types of
absorption peak, one at around 375 nm and the other at around 475
nm. Using optical absorption spectra and density functional theory
calculations as a basis, we report that the size effects in MMONS
nanocrystals are governed largely by excitonic intramolecular
charge transfer for particles smaller than about 14 nm and by ex-
citonic intermolecular charge transfer through the hydrogen bond
networks and n-m stackings for particles larger than about 14 nm.
These size effects differ fundamentally from the quantum confine-
ment effect that occurs in inorganic metal and semiconductor
nanoparticles.
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Evidence for strong correlation between spin and
charge dynamics in La,Cu;,Li,Os ¥ 24, ¥ F4' SARRAO
J. L? THOMPSON J. DX ¥ Z#uj el Ee]eo). " gaast
i E2]3}7}, Los Alamos National Laboratory. *Los Alamos National
Laboratory.) 21 &(Li)S =3 (doping) ¥t La,CuOsel t3led 53
et IF Asgs 2xduE PG Mol 257 AE
FollmetA] W3ls AatZ et (charge glass) 8 2HZ 22 (spin
glass) Aol Utk om, o] F @ado] LR ATEH A S
Hole AFE Aot} o] EAdA 2uFer2 w7} A3F
g2ezrt 24 YeldEed ols %7 Yool wek 29
9] A-f-%(degree of freedom)7} A GojEaL Folo] H}e] 2}
FEI} O EEE Ggs F= Ao g HAXY AFAF
sl gt FAR 92 2ugatse dapgatse 7%
(mechanism)©] &7kl Z3HA] ABFH AU S-S dAI9Th

Pseudo-gap in electron doped cuprates: Spin fluc-
tuation origin and close relation with superconducting gap 9 5
55594, 24 384,388,444, 189, 4
TR, 2 A%, B 39, EISAKI Hiroshi'( 4] o S, 2] 3}
!Japan, AIST) Pseudo gap in electron doped cuprates was dis-
covered in angle-resolved photoemission (ARPES) and optical
spectroscopy experiments. Recently, it was found that the locus of
superconducting (SG) and pseudo gap (PG) maxima coincide in
the momentum space. Therefore, any knowledge on what causes
PG in electron doped cuprates may give us a hint on the origin of
the high temperature superconductivity. Researchers have tried to
resolve the issue in terms of long range anti-ferromagnetism model
or strong correlation model such as Hubbard model. However, it
was recently found that PG still exists even in optimal doped cup-
rates where long range AF order does not exist. In addition, it is
unlikely that strong correlation model is a suitable model optimal
doped regime. A natural candidate for the cause of PG could be
spin fluctuation. However, there has not been any careful calcu-
lation based on the spin fluctuation model, at least to our best
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knowledge. Recently, entire dynamic spin susceptibility of electron
doped cuprate was obtained by using inelastic neutron scattering.
Therefore, one could use electron-spin coupling which is propor-
tional to the dynamic spin susceptibility and calculate the spectral
function based on the electron-spin fluctuation coupling model. In
this presentation, we first show calculated ARPES spectral func-
tion based on electron-spin fluctuation coupling model with the
magnetic susceptibility as the input. We could identify the origin of
PG as electron-spin fluctuation from this simulation, and we also
could extract a rough value for the electron-spin fluctuation cou-
pling strength g in electron doped cuprates by comparison between
experimental data and simulation results. Experimentally, temper-
ature dependent ARPES spectral function taken between 10K and
280K shows that PG is continually filled up but still exists even in
280K. This also supports the electron-spin fluctuation coupling
model. Anomalous temperature dependent Hall coefficients may
be due to this temperature dependent spectral weight evolution.
We found that SC transition temperature is inversely proportional
to the spectral weight of PG near Fermi energy by ARPES data of
NCCO, SCCO, ECCO and GCCO. Based on the electron-spin
fluctuation coupling model, we discuss the SC origin of electron
doped cuprates.

Negligible effect of the eddy current to produce
dendritic flux jumps in MgB; thin films = LEE Jae-Yeap, PARK
Jae-Hyun, LEE Hu-Jong, LEE Sung-Ikl, JOHANSEN T. H?,
CHOI Eun-Mi’, CHO Jae-Hum®, CHO Young—Hun4(D@aﬂrnent of
Physics, Pohang University of Science and Technology. 'Department of
Physics, Sogang University. zDepartment of Physics, University of Oslo.
BK21 Division and Department of Physics, Sungkyunkwan University.
4metum Material Research Team, Korea Basic Science Institute.) It
is well accepted that the dendritic avalanche (enhanced flux noise)
in MgB; or in several other thin films is caused by thermo-mag-
netic instability. Previous studies show that placing a metallic layer
on an MgB; film suppresses such instability. However, the effect of
an eddy current in the metallic layer driven by the fast movement
of vortices on this dendritic avalanche remains to be further
examined. To distinguish these two effects, we intentionally insert
a PMMA layer as an insulating layer between an MgB; thin film
and a gold matallic layer, which blocks the heat diffusion between
the two layers. With this insulating layer, flux noise still appears in
the magnetic hysteresis loop. From this observation, we conclude
that the eddy current produces a minor effect while the ther-
mo-magnetic instability is the main cause of the enhanced flux
noise.

First-principles study on structural properties of
Iron-based superconducting compounds PARK Se Young,
MOON Chang-Youn, CHOI Hyoung Joon(Department of Physics
and IPAP, Yonsei University.) ~ The new family of high temperature
superconductivity in doped Iron-based compounds has been draw-
ing lots of interest. Starting from electron-doped LaOFeAs, there is
a variety of compounds such as LiFeAs and BaFe;As, which com-

monly have the same Fe-As layered structure. We calculate the
structural and magnetic properties of LaOFeAs, LiFeAs and
BaFe,As; in non-magnetic (NM) phase as well as in stripe type anti-
ferromagnetic (AF) phase by total-energy minimization and com-
pare our results with experiments. In addition, we calculate the
atomic structure and the magnetic moment of hypothetical com-
pounds LaOFeSb, LiFeSb and BaFe,Sb, in NM and AF phases. By
comparing our calculated results, we find that substituting As with
Sb increases lattice constants and Fe-Pn (Pn = As, Sb) distances
with enhanced magnetic moments.

* This work was supported by the KRF (KRF-2007-314-C00075) and
by the KOSEF Grant No. R01-2007-000-20922-0. Computational
resources have been provided by KISTI Supercomputing Center
(KSC-2008-S02-0004).

Scale free behavior in one dimensional super-
conducting vortex systems with variable range hopping = ¥4,
A 7180l oL x]A]2H L) We study one dimensional
superconducting vortex systems with the variable range hopping ef-
fect due to the distribution of columnar defects of different sizes. In
this model, the columnar defects are inhomogeneous pinning cen-
ters such that the vortex pinned at one defect does not prefer to
hop to the nearest neighbor site. We derive the preferential hop-
ping term in terms of the defect binding energy and the distance be-
tween two defects. Through the growth and preferential linking
process, we construct the bosonic scale free network and compare
it with the periodic, quasiperiodic and random cases. In our model,
the defect structure determines the fitness distribution and the
number of links at each site. We find the eigenvalue spectrum and
analyze the physical quantities such as the inverse participation ra-
tio and the superfluid density. In addition, we examine the influ-
ence of a tilted external magnetic field to the scale free behavior of
vortex systems by considering the imaginary vector potential in bo-
sonic systems.

Depinning Mechanism of Josephson Vortex Chains

in Stacked High-T.-superconductor Josephson Junctions  ©] Z
3,7 &Y, o]l FF(EFFAI S £2]3FF)  We studied the

depinning mechanism of Josephson vortices in BixSr:CaCuyOsqx
(Bi-2212) high-T; superconducting single crystals with atomically
layered structure. Current-voltage characteristics of a stack of
Bi-2212 intrinsic Josephson junctions were measured in a crystal
in-plane magnetic field up to 6.5 T. With increasing magnetic fields
the quasiparticle branches are continuously suppressed. Raising
magnetic field above 2.0 T vortex-flow branches start to appear in
the low-bias regime. Each branch is characterized by a maximum
current, above which a jump takes place to a next higher-voltage
branch. This switching may correspond to a depinning of
Josephson vortex chain in each junction because flowing vortex
chain will give extra voltage along the c-axis. In this respect, vor-
tex-flow branches are expected to provide valuable information on
the Josephson vortex flow dynamics and the collective pinning in-
teraction between Josephson vortices and the pinning elements
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such as pancake vortices.To study the depinning mechanism of
vortex chain we measured depinning current distribution (DCD)
10000 times at each temperature from 10 K down to 300 mK.
Current was biased with a battery-powered current source to re-
duce any external electrical noise and the electrical measurement
leads were carefully filtered by RC low-pass filters and pi filters.
The DCD becomes narrower as lowering temperature. Below the
crossover temperature 7T; of ~3 K, the width of the DCD becomes
saturated and temperature independent. Above T¢, the thermal ac-
tivation from the pinning potential due to thermal fluctuation plays
a major role in the switching events. Below 7, however, a temper-
ature-independent depinning mechanism such as quantum depin-
ning out of the pinning potential is supposed to become dominant.
Raising magnetic field introduces more Josephson vortices and tilt-
ing angle controls the number of pancake vortices so we can ma-
nipulate the interaction between Josephson vortices and pancake
vortices. We will discuss on the magnetic-field and the tilted-angle
dependence of DCD measured in the separated experiment in the
temperature range of 4.3 K to 65 K.

Josephson Vortex Dynamics In Stacked High-T,-
Superconductor Josephson Junctions JIN Yong-Duk, LEE
Gil-Ho, LEE Hu-Jong(Z &3t s}a, E2]s}7) Densely
stacked intrinsic Josephson junctions (1JJs) formed in a high- Tt su-
perconducting materials such as Bi,SrCaCuOs.s (Bi2212), with
their self-oscillating feature and the large superconducting gap, can
be used for an application to a promising electromagnetic wave
source in a terahertz range. To realize efficient terahertz emission
from the stacked junctions, it is essential to make the entire junc-
tions behave coherently. One of the schemes to achieve a coherent
state over the junctions is to exploit the collective Josephson vortex
motion by applying a high enough in-plane magnetic field to form
a Josephson vortex lattice. The possibility of terahertz emission by
employing collective Josephson vortex motion has been confirmed
experimentally by Bae, Lee, and Choi. To optimize the terahertz
emission condition precise characterization of the Josephson vor-
tex state and its dynamic characteristics is required. We prepared
Bi2212 stacks, each with a finite number of 1JJs sandwiched be-
tween two gold layers without a basal part, to precisely character-
ize the Josephson vortex dynamics without the interference of
Josephson vortices in the basal part. In tunneling current-voltage
characteristics along the ¢ axis in various magnetic field strength,
field angles, and temperatures, we observed an additional branch
structure, so-called Josephson vortex flow branches (JVFBs), along
with the usual quasiparticle branches. Investigation of dependence
of JVFBs on field strength and field angle revealed that JVFBs orig-
inate from non-collective pinning and depinning of Josephson vor-
tices in each layer. In addition, comparison of our results with the
observation of terahertz emission by Bae, Lee, and Choi leads to a
conclusion that the Josephson vortices form an oblique-rectangular
lattice with a specific phase difference 2n/n between adjacent lay-
ers, where # is the number of junctions with moving Jospehson
vortices.
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Multiple Conditioned MuSR Techniques Using
Pulsed Muons at the RIKEN-RAL Muon Facility ¥WATANABE
Isao(RIKEN Nishina Center.) Muon-Spin-Relaxation/Rotation/
Resonance (MuSR) techniques at the RIKEN-RAL Muon Facility
in the UK are introduced. The Nishina Center for Accelerator-Based
Science of RIKEN (The Institute of Physical and Chemical
Research) has constructed the RIKEN-RAL Muon Facility at the
Rutherford-Appleton Laboratory (RAL) in the UK. The world-wide
strongest pulsed muon beam is available for material sciences at the
RIKEN-RAL Muon Facility in the wide range of the muon mo-
mentum from 27 to 120 MeV/c [1]. Conventional MuSR techni-
ques are available in the temperature range from 20 mK to 500 K
and in the field range from zero to 4 kG. Lots of MuSR studies on
magnetic materials, superconductors, heavy fermions, organic mag-
nets/superconductors and other related functional materials have
been carried out in collaboration with universities and instates in
the world. Recently, novel multiple conditioned MuSR techniques
using Laser applications, high-pressure applications [2], ultra-
sonic-wave applications and radio-frequency applications have been
established to offer new experimental tools to material scientists.
These experimental conditions for MuSR are available only at the
RIKEN-RAL Muon Facility in the world. Parameters of each ex-
perimental condition are; Laser(25 Hz) Nd:YAG, 400 — 1600 mJ,
355 — 1064 nm, EX OPO: 430 — 2500 nm: Light(25Hz) ~ 40 W,
Flush Ramp (white light): High Pressure gas pressurized (He), up to
6.4 kbar: Ultrasonic Wave ~ 10 MHz, up to 30 W: Radio
Frequency 20 — 60 MHz, up to 250 W. In my talk, I would like to
introduce the RIKEN-RAL Muon Facility itself and explain what is
MuSR and how do we carry out MuSR experiments. I would also
like to introduce the novel multiple conditioned MuSR techniques
mentioned above, and how to apply to RIKEN to use the
RIKEN-RAL Muon Facility.

[1] K. Nagamine et al., Hyperfine Interact. 87 (1994) 1091. [2] L
Watanabe, et al., Physica B (in press).

Magnetic Spectroscopy at EPU6 Beamline = KIM
J.-Y.(Pohang Accelerator Laboratory.) ~ ZAIEE o] &3l A &
A& A7t AFEBE Fok= 1990dH] o, 3AIt HARE
74&717F S8 EAL B9 g7153) Heddol o] Fol X v
oF H]FAQl W o] AIZEH A=, 1 olf= AFEL S AT
7] e BLY HEE AREA 288 T ookt =
A7 g2, 43 7] B E Ato] 9 i a-go] Wit At
A5 AE&Ror A Zotx 1329 Fgo] Fo|qUY] wE
oltt. o] HA FHE JALe A 2 A LEF A9 F T T2
2 QI A RFE ok AF7A T o] 7FA 9] W 2o Al
S AFEE FEo) ASEHIL QeH, T FollA] g Eo] H
WA Z Y E] g o] &HIAL Y AE THLZE x-A A
LFHF o] (x-ray Magnetic Circular Dichroism, XMCD)4
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A ¥4*(polarization dependent x-ray absorption spec-
trum)A &, 2 ES FHA EFH(Spin-resolved photoemission,
SRPES) 5°] 2Ath o]FolA XMCDE ZAME &= 98 g x4
o) vl i Al 5 o] A7) Bdll E o) &3} W] Xfolof wpat
A xA FEgd xol7t A= ARE 8% AR, AlET
o8] 7kA 449 sFEIAY FREY A 449 d4d o
St A& A F sk Aol hedtH, &3 A7) ERES
eHg A7 RHEES n2ua Bas) d ¢ 9lojA 2F 7% Y
Ed, AT 2] o]whg 7he] FAE g et F-83ch kA

Z S0+ A x-A A7) 3 4teh(soft x-ray resonant magnetic
scattering, SXRMS) A& o] A AlA 9] =] ®eolA F8ZH
2 A =57 A& =], o] A2 soft x-ray F (400 eV ~ 2000
eV)oll A 2R Y N FES o] F=3d [l 4 JEF A&
9 71 F8% FFo] BF EAE By ofe, B9 1 9
o] 7|7 B RE 9 oA o] 29 9 o' FH T
FAFSES, A ol A e A7) BRHES FE S F o] APH o=
£ 3t= Ao] 7beshy] WZolth TS A v dhgolu
=g 2 2AARJITEEY Al E 2 A2 27171 A
x-419] 333 X 317] wfe] o] gt Eofo| A & SXRMSE ©]
£ AT Fado] WX FAHIL QU o] LR = 2F T
AE 715719 A B3 AdEXE - E EPU6 J2el 2
O] & o] &9 Yy A}, thdA, &t A/g vt 8 A g ute]
et HZ AT 2HAES LUt Sk

Status of Three Neutron Spectrometer Projects at
HANARO SO J.-Y., CHOI Y. N., PARK J. M. Sungil(Korea
Atomic Energy Research Institute, Neutron Science Division.) The
High-flux Advanced Neutron Application Reactor (HANARO) is a
30 MW world-class research reactor well-suited for neutron scatter-
ing research. Neutrons excel at studying atomic and molecular dy-
namics on the order of meV's and the reactor produces high flux
neutron beams to perform leading edge research. Through the Cold
Neutron Research Facility project and as part of the Atomic Energy
Technology Development Program, 3 neutron spectrometers - a
cold neutron triple-axis spectrometer, a disk-chopper time-of-flight
spectrometer and a thermal triple-axis spectrometer - are being built
at HANARO. In this presentation, we discuss how these instru-
ments work and what are the implications to the condensed matter
physics community in Korea and the neighboring countries.
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Diameter modulation of single-walled carbon
nanotubes via heat-driven diffusion and evaporation of catalytic
nanoparticles  W. Song, C. Jeon, W. C. Choi, Y. T. Kwon, Y. S.
Kim, D. S. Jung, S. W. Jang, C.-Y. Park(BK2! Physics Research
Division and Center for Nanotubes and Nanostructured Composites
(CNNC), Sungkyunkwan University, Suwon 440-746, Republic of Korea.)
It is widely recognized that single-walled carbon nanotubes

(SWNTs) have emerged as alternative materials for next-gen-
eration electronics owing to extraordinary electrical properties as-
sociated with one-dimensional nature [1]. The electronic proper-
ties of SWNT depend on their geometrical structure. Controlling
SWNT diameter is thus considered as an ultimate goal for appli-
cation of SWNTs-based nanoelectronics. It is well known that the
correlation between catalyst size and SWNT diameter [2].
Accordingly, tailoring catalytic nanoparticles is one of the flag-
ship factors to obtain nanoengineered SWNTs. Here, we present
a novel process that takes advantage of diffusion and evaporation
characteristics of Fe catalytic nanoparticles by annealing-time
modulation resulting in growth of nanoengineered SWNTs with
extremely narrow diameter distribution. The characterization of
SWNTs was performed by resonant Raman spectroscopy with ex-
citation wavelength of 514 nm (2.41 eV) and 633 nm (1.96 eV)
and scanning electron microscopy, and transmission electron mi-
croscopy (TEM). In addition, we systematically study the
heat-driven diffusion and evaporation mechanisms of catalytic
nanoparticles in order to elucidate the SWNTs with extremely
narrow diameter distribution and diameter shrinking process,
which investigated by X-ray photoelectron spectroscopy with a
monochromatic Al Ko radiation, secondary ion mass spectro-
scopy and TEM.

* Reference [1] R. Saito, G. Dresselhaus, M. S. Dresselhaus,
Physical Properties of Carbon Nanotubes Imperial College, London
(1998). [2] Ali Javey, Hongjie Dai, J. AM. CHEM. SOC., 127,
11942-11943 (2005).

Development of Spin-Coatable Indium doped Zinc
Oxide Nanostructures using an Electron Beam SHAHID
Muhammad, RHEN Danielle', YANG Hyoungwoo', KANG Dae
Joon'(F @l Fw el red. Yz Fe)et
) Electron beam lithography is a patterning technique using
an electron beam to pattern material (called a resist). It by-passes
the conventional method of sputtering and lift-off and achieves
nanoscale resolution. In this work spin-coatable IZO resist was pre-
pared by chemically reacting zinc naphthenate with indium nitrate.
The films were patterned with an electron beam writer and ex-
hibited sensitivity and contrast of ~6.15mC cm? and 2.7,
respectively. The electron beam exposed region became insoluble in
toluene, thus yielding negative patterns. IZO films were charac-
terized after annealing treatment with X-ray Diffraction (XRD),
atomic force microscopy (AFM), Raman and UV-vis spectroscopy.
We also present the effect of indium concentration on the transport
properties of IZO mnanostructures patterned by electron beam
lithography.

Optical gain and Time resolved spectroscopy of

CdSe Quantum Dot~ 4 47, & BF, & Ta(Raoea
2297 xR A7 FldE) v 2

719 wi=A 23 B4 A A 75 ade 29
e Eoldt Fata HAL JHAA Qo 53] oty 2=
o= Wyoz wE CdSe FAHY BF #4¥ 2719 A
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T wWE e EE Hole ALR dEA o 59 %W
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ol&dst] FA o|5S FF Gtk I SAHARAIIE
0] &3+ Time resolved spectroscopy 28-S B3t I W
o WE decay times Ml 53] G2 FAAES 7HA
£ CdSe ¥R A5 slow energy decay process’t YEHES
g = AU

Exchange Bias Effects In Fe;Oy/y-Fe;O; Core/
Shell Nanoparticles S. Angappane, HWANG Yosun, AN
Kwangjin', HYEON T.!, PARK J.-G.(BK2! Physics Division,
Department of Physics, Sungkyungkwan University, Suwon-440 746,
Korea. 'National Creative Research Initiative Center for Oxide
Nanocrystalline Materials and School of Chemical and Biological
Engineering, Seoul National University, Seoul-151 744, Korea.)
Exchange bias effects in monodisperse and core/shell structured
Fe304/y-Fe,O3 nanoparticles, synthesized by thermal decomposition
iron oleate complex, are studied for the first time in this work. The
narrow size distribution and the well defined core/shell structure of
these nanoparticles are very well established by transmission electron
microscope (TEM) and X-ray magnetic circular dichroism (XMCD)
studies. In these core/shell Fe;04/y-Fe,O3 nanoparticles, the interface
exchange anisotropy, in addition to the surface anisotropy, is found to
dominate the effective magnetic anisotropy, calculated from the block-
ing temperature (73). A phenomenological model including the inter-
face exchange anisotropy parameter is found to convincingly fit the ef-
fective magnetic anisotropy data. Unlike the exchange bias effects in
conventional ferromagnetic (FM)/antiferromagnetic (AFM) systems,
the ferrimagnetic/ferrimagnetic interface of the core/shell structure
gives exchange bias effects in our Fe;O4/y-Fe;O3 nanoparticles below
T3. In this core-shell structured nanoparticles, a spin glass state in the
v-Fe;Os shell might play the role of AFM layer to bring about the ex-
change bias effect. However the possibility of the uncompensated
spins of y-Fe;O; at the interface, coupling ferromagnetically with the
Fe;0; core to give the exchange bias effect, cannot be entirely ruled
out. It is plausible that the competition between the FM and AFM
coupling of spins at the interface of Fe;O4/y-Fe;Os core/shell layers
could be attributed to the observed positive exchange bias in this sys-
tem down to about 0.2 7.

Growth Mechanism of Macro-scale aligned Carbon

Nanotubes by Oxygen-assisted Microwave Plasma Chemical Vapor
Deposition Y. S. Kim, W. Song, S. Y. Lee, W. C. Choi, C.-Y.
Park*(BK21 Physics Research Division and Center for Nanotubes and
Nanostructured Composites (CNNC), Sungkyunkwan University, Suwon
440-746, Korea.) ~ Carbon nanotubes (CNTs) have shown multi-
faceted promise for diverse applications due to their extra-
ordinary electrical and physical properties [1]. Intense research
has been carried out to synthesize the long aligned CNTs for ap-
plications in electronics, biosensor, and many other areas.[2, 3]
Macro-scale aligned arrays of thin-multiwalled carbon nanotube
(thin-MWCNT) on layered Si substrates have been synthesized
by oxygen-assisted microwave plasma chemical vapor deposition
(MPCVD). Our group succeeded to grow vertically aligned
MWCNT up to 4-mm long. And the CNTs were weak adhesion
which allowed to be peeled off easily from the substrate. We sys-
tematically investigated that the CNTs were grown by variation
in O, gas flow rate and growth time. This results show that the
growth of macro-scale aligned CNTs can be achieved with O,
healing gas. Furthermore, we were able to synthesize the CNTs
with outstanding growth rate comparable with that of conven-
tional thermal CVD (TCVD) technique. Scanning electron mi-
croscope(SEM), energy-dispersive spectroscopy(EDS), x-ray pho-
toelectron spectroscopy (XPS), and Raman spectroscopy were
used to analyze the CNT morphology, composition and growth
mechanism. Intense research will be carried out to fabricate the
yarn using CNTs grown by MPCVD for applications in elec-
tronics, biosensor, carbon nanotube yarns and many other areas.

* Reference [1] R. Saito, G. Dresselhaus, M. S. Dresselhaus,
Physical Properties of Carbon Nanotubes Imperial College, London
(1998). [2] Kenji Hata et al., Science, 306, 1362 (2004) [3] Guofang
Zhong et al., J. Phys. Chem. B, 111, 1907 (2007)

* E-mail: kimys1216@skku.edu

Characterization and Electrical Properties of Cu,
CuO and Cu;O Thin Films and Nanostructures from Quasi-
Chemical Synthesis RHEN danielle, SHAHID Muhammad',
KULYK Nadia’, CHUNG Chan-Hwa’, KANG Dae Joon(¥ 72
et 23 Y7 n Y=g red CY7Ed
&}u 3}eF&e}#l)  Either as interconnects in circuitry, as a pho-
to-active material appropriate for solar cell applications or as a base
for superconductors, copper (Cu) and copper oxides (Cu,O and
CuO) are attractive materials. We seek to understand the behavior
of these materials in the nano regime (thin films and nano-
structures) in order to gain insight into the range of properties and
functionalities available as the world begins to focus on smaller di-
mensions and quantum effects. In order to study this family con-
sistently we chose a single precursor material that could be modified
to suit our needs, i.e. synthesized as Cu, Cu;O or CuO. Using Cu
naphthenate as a precursor films were spin-coated on quartz sub-
strates and annealed at various temperatures in different atmos-
pheric conditions, the results of which allowed us to determine the
phase diagram of this material. From here we could see that all
three materials could be realized inexpensively from the same
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precursor. The precursor was analyzed prior to annealing by ther-
mogravitational analysis (TGA). Annealed films were characterized
by X-ray Diffraction (XRD), Raman Spectroscopy, Scanning
Electron Microscopy (SEM), Photoluminescence (PL), and 4-termi-
nal electrical measurements. Nanostructures were formed by elec-
tron beam lithography followed by the appropriate annealing con-
ditions and their electrical transport was investigated. The degrada-
tion temperature of the precursor was determined by TGA. XRD
and Raman revealed FCC, BC-monoclinic and cubic structures of
Cu, CuO and Cu,0, respectively. From SEM we approximated the
grain size while PL and 4-terminal studies allowed us to investigate
the band gap formation, resistivity and functionality of the materi-
als, respectively. This frugal and simple method allowed us to un-
derstand the properties of this family of materials at the nanoscale.
Furthermore the materials were of a high quality; Cu functionality,
for example, was demonstrated in Cu self-catalysis for electroless
Cu deposition on insulating substrates as well as in other
applications.

Fabrication of CNT-emitters on Ag paste film and
their field emission properties = KWON Young Taek, LEE Seung
Youb, SONG Wooseok, KIM Yoo Seok, CHOI W. C., PARK
Chong-Yun(BK 21 Physics Research Division and Center for Nanotubes
and Nanostructured Composites (CNNC) Sungkyunkwan University,
Suwon 440-746, Korea.) ~ Carbon nanotubes (CNTs) have a great
potential as a field and thermionic emitters due to their excellent
electrical and mechanical characteristics. We have investigated
field emission properties of the sprayed carbon nanotube (CNT)
emitters on Ag paste film used as a binding material between
CNTs and glass substrate. Ag paste was coated on glass substrate.
The CNTs solution was thin-MWCNTs suspended 1,2-dichloro-
ethane (DCE). Then, the dispersed CNTs solution was sprayed
on the prepared substrates and the samples were annealed by
thermal and microwave treatment for good adhesion between
CNTs and glass. The structural properties of the aligned CNTs
were characterized by scanning electron microscopy (SEM). The
field-emission properties were measured using a conventional di-
ode structure with 250um anode-cathode gap in a high-vacuum
system.
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Theoretical Analysis on Magnetovolume Instabilities
of Bulk Iron YANG Heok, LEE Eok Kyun, LEE Young J 00"
(KAIST, Department of Chemistry. 'RIST, New Material &Components
Research Division.) We have studied mechanical stability and
magnetic properties for the bce and fee structures of bulk iron us-
ing the first-principle density-functional theory. Because of the
well-known failure of LSDA in the prediction the bcc ground state

of the bulk iron, we used the generalized gradient approximation
(GGA) for the exchange-correlation functional. We investigate fer-
romagnetic (FM), nonmagnetic (NM), antiferromagnetic (AFM)
and paramagnetic spin configuration. For the antiferromagnetic
structure, we studied two different structures to represent complex
spin state. First one is alternating layers of up and down spin. The
other one is consists of double layers with same spin orientation. In
order to study paramagnetic state, we have used the super cell in
which half of atoms are set to spin-up, and the other half spin down.
We call it as paramagnetic state because its spin state is similar to
thermally excited paramagnetic spin state.

Electronic Transport in Fe/MnAs/Fe Structures
KIM KYUNG YEON, CHOI HYOUNG JOON(Department of
Physics and IPAP, Yonsei University.) We have performed
first-principles calculations of electronic structures and tunneling
magnetoresistance of Fe/MnAs/Fe structures, which are junctions
of two semi-infinite metals and a half-metal placed between them.
The electronic structures are described by the Kohn-Sham density
functional theory, with local spin density approximation, norm-
conserving semicore pseudopotentials, and pseudo-atomic orbital
basis set. The tunneling magnetoresistance is obtained by using a
scattering-state method, considering different configurations of the
magnetization.

* This work was supported by the KRF (KRF-2007-314-C00075)
and by the KOSEF Grant No. R01-2007-000-20922-0. Computational
resources have been provided by KISTI Supercomputing Center
(KSC-2008-S02-0004).

Magnetic Properties of (Ga,Mn)As Quantum
Wells for Various Mn-doping Profiles 7 3173, o] A (E
otnl &2]8l2)  We investigated spin-resolved subband struc-
tures and spontaneous magnetizations for several different doping
profiles of magnetic ions in diluted magnetic semiconductor (DMS)
(Ga,Mn)As quantum wells. The subband structures are obtained
self-consistently by solving coupled Schrodinger and Poisson
equation. Coupling effects among heavy-hole, light-hole, and
split-off bands are included in the calculation. We observe that, by
selectively doping Mn ions in the quantum well, the coupling of
magnetic ions and band carriers can be varied and, hence, the ferro-
magnetic behavior (such as degree of spin polarization, spontaneous
magnetization, or Curie temperature) of the system can be tuned.
For selective Mn doping case, spin-polarization and magnetization
can be significantly enhanced. Results of six-band and two-band cal-
culations will be compared. Additional modulation doping of ac-
ceptors (in the barriers) does not necessarily improve the magnetic
behavior.

A First-principles Study on Structural Stability and
Magnetism of FeSe GUL Rahman, KIM In Gee(POSTECH,
GIFT) a-PbO-type FeSe;x compound was studied extensively
for its magnetic properties by Zhen et al., [1] who concluded from
observed hysteresis the ferromagnetic state in the nonstoichiometric
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phase, but the nonmagnetic state in the stoichiometric phase. Their
XRD and SEM also showed that the films transited from o to
(NiAs-type) phase depending on growth temperature. Very recently,
it is also observed that o FeSe;xis a superconductor with T¢ of 8 K
[2]. Subsequently, Tt has been raised rapidly up to 27 K at pressure
P = 1.48 GPa [3]. So it is very important to study the structural
properties of FeSe in various crystallographic environments. We
have investigated the magnetic and structural properties of FeSe in
terms of first-principles calculations by using the all-electron full-po-
tential linearized augmented plane wave (FLAPW) method as em-
bodied in the QMD-FLAPW package [4] within the local density
approximation (LDA). The calculations are carried out for three dif-
ferent types of crystal structures i.e. 0-PbO, NiAs, and CsCl. We
found that among these structures, stoichmetric o-PbO-type FeSe is
more stable than NiAs and CsCl structures. We also found that a
-PbO-tye FeSe is nonmagnetic, which is in agreement with ex-
perimental observations [1]. On the othre hand, the stable a
-PbO-tye FeSe is nonmagnetic, but the metastable CsCl-type FeSe is
ferromagnetic. Refs.)

[1]1 X.J. Wu et al., J. Appl. Phys. 103, 113501 (2008). [2] F.-C. Hsu
et al., arXiv:0807.2369 (2008). [3] Y. Mizuguchi et al.,
arXiv:0807.4315 (2008). [4] E. Wimmer et al., Phys. Rev B 24, 864
(1981).
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Fusion step-specific switching of complexin func-

tion in neuronal SNARE-mediated membrane fusion  HY
(KAIST, 23}z g vpo]e &3 d74) Ca®"-triggered,

synchronized synaptic vesicle fusion underlies inter-neuronal
communication. Complexin is a major binding partner of the
SNARE complex, the core fusion machinery at the presynapse. The
physiological data on complexin, however, have been at odds with
each other, making delineation of its molecular function difficult.
Here we report on direct observation of two-faceted functions of
complexin using the single-vesicle fluorescence fusion assay and
electron paramagnetic resonance. We show that complexin I has
two opposing effects on frans-SNARE assembly: Inhibition of
SNARE complex formation and stabilization of assembled SNARE
complexes. Remarkably, SNARE-mediated fusion is markedly
stimulated by complexin, and further accelerated by two orders of
magnitude in response to an externally applied Ca** wave. We sug-
gest that SNARE complexes, complexins, and phospholipids collec-
tively form a complex substrate for Ca®* and Ca”*-sensing fusion ef-
fectors in the neurotransmitter release.

Self-Assembled Nanotube Growth under the
Reduced Tension PARK Hyunjoo, KIM Mahnwon(KAIST,
Physics Dept.) Self-assembled nanotube-Microtubule is a major

cytoskeleton which supports the cell structure under the thermally
fluctuating membrane. This fiber is the stiffest component with sev-
eral mm order of persistence length, /,, and involves with cell divi-
sion using dynamic instability in length. Here, we presents the elas-
tic deformation of lipids membrane by nanotube growth and classi-
fies the final morphology as ®, dumbbell, lemon, cherry and etc.
This evolution of vesicle shape is affected by various ligands
(hydrophobic small molecules and cosurfactant) which alter the me-
chanical properties of both nano-rods and membrane. The hydro
phobic molecule taxol binds to the membrane and reduces the
tension. In experiments, we develop the model system of a living
cell using PEG containing giant unilamellar vesicle and quantify the
membrane tension using micropipette aspiration.

Z-DNA Dynamics Probed via Single-Molecule
FRET ) 4, 2 =4', 2 47, 2 ¢, £ Z2 e
o, B HEGE Yga) St JFet Pyl 313}
3.)  Z-DNA, the non-canonical DNA conformation with left hel-
icity, has been speculated as an important regulatory factor in gene
regulation. Since its first discovery in 1972, people have pondered
how Z-DNA, which is thermodynamically much less stable than
the normal right-handed DNA structure, can be formed in the cell.
Currently three factors which help Z-DNA formation are identified:
high salt, binding to Z-DNA forming proteins, and negative super-
coiling, but detailed mechanisms of Z-DNA formation due to those
factors still need to be elucidated. In this study we developed sin-
gle-molecule FRET (Fluorescence Resonance Energy Transfer) as-
says to address the questions. A variety of DNA duplexes contain-
ing CG repeats were prepared so that Z-form and B-form could be
distinguished via FRET, and the conformational transitions be-
tween B-form and Z-form was studied in real time at varying salt
and protein concentrations. As a result, we could observe 1) the dif-
ferent dynamics of salt-induced and protein-induced B-Z transitions,
2) base-flipping at B-Z junction, 3) the effect of B-Z junction on
Z-DNA formation and so on.

Development Of a Novel Single-molecule
Alternating Laser Excitation Three-color FRET Technique For
Conformation Determination Of Dynamic Immobilized Molecules.
o] 43}, & JH (A e n, EFe]¥E+)  Conventional sin-
gle-molecule fluorescence resonance energy transfer (FRET) techni-
que, which uses one donor and one acceptor as FRET probes, has
been widely used to study conformational dynamics of biological
molecules and intermolecular interactions. As biological systems
become complex, however, the capability to monitor the correlated
motion of more than three parts has been required. To address the
problem, we previously developed single-molecule three-color
FRET using Cy3, Cy5, and Cy5.5, but the huge spectral overlap be-
tween Cy5 and Cy5.5 emission prevented us from performing clear
data interpretation. Furthermore, spatial configuration of three fluo-
rophores could not be uniquely determined. To solve the problems,
we developed a novel single-molecule three-color FRET technique.
By replacing Cy5.5 with Cy7, we greatly reduced the cross-talk be-
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tween detection channels, thus removing possible errors during data
manipulation. By adopting Alternation Laser Excitation (ALEX)
technique, we could determine all of three inter-dye distances in real
time, thus unambiguously determining molecular conformation.
The improved capabilities of our new setup were confirmed by the
experiments with triply-labeled duplex DNA and the Holliday
junctions.

Conformational stability of BWYV Pseudoknot
studied via single-molecule FRET spectroscopy YOON
Jeongmin, KIM Yang—Gyunl, HOHNG Sungchul(Seoul National
University, Department of Physics &Astronomy. 'SungKyunkwan
University, Department of Chemistry.) The -1 programmed riboso-
mal frameshifting, a way of translation regulation used in a number
of pathogenic viruses such as SARS and HIV, is known to be stimu-
lated by the tensile stress generated by the downstream pseudoknot.
However, the mechanism of pseudoknot unfolding, a critical step
for the translation of downstream sequences, is not understood yet.
To address the question, we developed single-molecule fluorescence
resonance energy transfer (FRET) assay to study the conforma-
tional dynamics of the pseudoknot from beet western yellow virus.
Our data clearly show that the pseudoknot is stabilized by metal
ions, but the exact form of the pseudoknot seems to be determined
by cation type. We also studied how the stability of pseudoknot de-
pends on pH and mutations of specific bases.
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Features of the sz pairing state as a model for FeAs
superconductors CHOIA Han-Yong, LEE Nayoung, BANG
Yunkyul, LEE Hyun Cheol’, WON Hyekyung3(Department of
Physics, SungKyunKwan University, Suwon 440-746. IDepaﬂment of
Physics, Chonnam Natinal University, Kwangiu 500-757. ZDepartment of
Physics, Sogang University, Seoul 100-611. SDepartment of Physics,
Hallym University, Chuncheon 200-702.) The alluring prospect of
opening a key window to understanding the mechanism of high
temperature superconductivity has attracted fierce research activ-
ities in the FeAs superconductors. The first step towards this goal is
to establish the pairing symmetry. Among the many ideas put for-
ward, particularly appealing is the sign reversing pairing state sug-
gested by Mazin and coworkers. It is the ground state of two band
superconductivity where both pairing order parameters on the two
bands have full gaps while acquiring the phase shift between them,
which is referred to as the pairing state. It was noticed early on that
there is this type of solution to a multi-band BCS gap equation and
it is quite exciting that it seems to be actually realized in the newly
found superconductors. A repulsive inter-band interaction is turned
to induce pairing by generating the sign reversal between the two
condensates. The state seems to be able to explain most of the ex-

perimental observations indicating the full gap behavior as well as a
gapless behavior. We will present how the seemingly conflicting ex-
perimental observations may be understood in terms of the pairing
state for the FeAs superconductors, including the tunneling spectro-
scopy, relaxation rate, neutron resonance, ARPES and others.

Possible pairing symmetries of the FeAs super-
conductors BANG Yunkyu, CHOI Han-Yong', WON Hyekyung2
(Department of Physics, Chonnam Natinal University, Kwangju 500-757.
'Department of Physics, SungKyunKwan University, Suwon 440-746.
ZDepartment of Physics, Hallym University, Chuncheon 200-702.) ~ With
a theoretical analysis, we propose that the sign-changing s-wave gap
is the most promising gap symmetry of these new high-7: super-
conductors [1]. Then, I will focus on the contradicting experimental
observations in NMR and penetration depth measurements which
indicate a superconducting state with lines of node and a fully
opened gap, respectively. I will show an important role of resonant
impurity scattering in the sign-changing s-wave gap and how to ex-
plain the experimental puzzles with it [2]. If time allows, I will dis-
cuss a possible common thread of pairing mechanism from the
high-T7: superconducting cupurates (7:~100 K) , Fe-based super-
conductors (7:~50 K), Pu-115 superconductors (7¢ ~ 20 K) and var-
ious heavy fermion superconductors (7:<1 K).

[1] Yunkyu Bang, Han-Yong Choi, arXiv:0807.3912; Han-Yong
Choi, Yunkyu Bang, arXiv:0807.4604 [2] Yunkyu Bang, Han-Yong
Choi, arXiv:0808.0302; Yunkyu Bang, Han-Yong Choi, Hyekyung
‘Won, arXiv:0808.3473

Magnetic and electric properties of single crystal-
line EuFe;As; KIM J. Y., SUNG N. H., CHO B. K.(School of
Photonic Science and Technology, Dept. of Materials Science and
Engineering, Gwangju Institute of Science and Technology (GIST),
Gwangju 500-712.)  Recent discovery of superconductivity at 7c » 50
K in iron-pnictide compound LaFeAsO has stimulated much interest
in elucidating the mechanism of superconductivity as well as in
searching for new superconducting materials. The iron-based layered
oxypnictide LaFeAsO..,F, showed a superconducting transition tem-
perature 7:=26 K [1]. The transition temperature was raised up to
T:=43 K when La was replaced by other rare-earth (R) elements with
smaller ionic size, such as Ce, Pr, Nd, and Sm [2]. Besides, the tran-
sition temperature was found to be strongly correlated with the dop-
ing level of fluorine. Remarkably, the superconductivity was found to
be in the vicinity of a spin-density-wave (SDW) instability, which in-
dicates that the superconductivity was intimately related to the mag-
netic fluctuation. On the other hand, it was also found that the ternary
iron arsenide BaFe;As, with a tetragonal ThCrSir-type structure,
which contains identical edge-sharing Fe,As, tetrahedral layers as
LaFeAsO, exhibits a similar SDW instability at 140 K. It is therefore
suggested that BaFe,As; could serve as a new parent compound for
ternary iron arsenide superconductors. Indeed, the superconductivity
with 7:=38 K was found in potassium(K)-doped BaFe;As,, which
was suggested to be a hole-doped iron arsenide superconductor [3]. In
this work, we report the fabrication of single crystals of RFe,As;, espe-
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cially R = Sm and Eu, and the physical properties of the compounds.
We found that EuFe,As; exhibits two phase transitions at 7=19 and
190 K in both temperature-dependent resistivity and magnetization
measurements. A phase transition at 7'= 190 K is likely due to SDW,
which is similar to that of LaFeAsO, and a phase transition at 7=19
K is due to antiferromagnetic ordering of Eu”* moments. We found
also that there is a significant anisotropy in electric transport with the
resistivity along the ¢ axis, r||, being larger than that perpendicular to
the c-axis, r,, in a whole temperature range 2 K£7¥300 K and
1)1/1-=15 at T=300 K.

[1] H. Takahashi, K. Igawa, K. Arii, Y. Kamihara, M. Hirano, and
H. Hosono, Nature (London) 453, 376 (2008). [2] X. H. Chen, T.
Wu, G. Wu, R. H. Liu, H. Chen, and D. F. Fang, Nature (London)
453, 761 (2008); G. F. Chen, Z. Li, D. Wu, G. Li, W. Z. Huy, J.
Dong, P. Zheng, J. L. Luo, and N. L. Wang, Phys. Rev. Lett. 100,
247002 (2008). [3] G. F. Chen, Z. Li, G. Li, W. Z. Hu, J. Dong, X.
D. Zhang, P. Zheng, N. L. Wang, and J. L. Luo, arXiv:0806.1209.

High-pressure growing of superconducting single
crystals of SmFeAsO.<Fy and SmFeAsQOyss LEE Hyun-Sook,
LEE Jae-Yeap, PARK Jae-Hyun, SUNG Nak-Heon', CHO B. K.,
JUNG Chang—UkZ, LEE Hu-Jong(Department of Physics, Pohang
University of Science and Technology, Pohang 790-784. 'Center for
Frontier Materials and Department of Materials Science and Engineering,
GIST, Gwangju 500-712. ZDepartment of Physics, Hankuk University of
Foreign Studies, Yongin, Gyeonggi 449-791.)  Superconducting single
crystals of SmFeAsO;xFy and SmFeAsOyss were grown at a high
pressure and a high temperature by using self-flux method. For the
growth of single crystals starting materials of SmAs, FeAs, Fe,Os, Fe,
and SmF; for SmFeAsO,..Fy (SmAs, Fe,Os, and Fe for SmFeAsOpss)
were mixed in the desired stoichiometry and ground thoroughly. The
resulting mixture powders were pressed into a pellet, which in turn
was placed inside a boron-nitride crucible and pressurized up to 3.3
GPa at room temperature by using a 14mm cubic-anvil press. The
temperature was then ramped up to 1300-1500°C. The crucible was
crushed and single crystals were recovered among polycrystalline
product. Plate-shaped single crystals ranging of a few~200 micro-
meters in their lateral size were obtained. Optimum growth conditions
were tuned by varying the maximum pressure, composition, reaction
time, and heating/cooling rate. Polycrystalline states of both materials
show the superconducting transition at temperature around 54 K.
Usually crystals from each batch show somewhat lower transition
temperature than the corresponding polycrystalline product. We will
present results of characterization of single crystals, including the re-
sistive transition, magnetoresistance, and structural analysis.
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Direct Observation of p-type gapped Graphene

PARK Ji-Hoon, JEON Cheolho, KIM Minkook, PARK Chong-Yun,
AHN Joung Real(Department of Physics, Sungkyunkwan University.)
Graphene, a monolayer graphite sheet, has many unique properties,
which could be applied to electronics and nanodevices. Especially,
gapped graphene is required in the development of graphene-based
MOSFET device. Very recently, some research groups reported
n-type epitaxial graphene. As the next step, we have tried to achieve
p-type graphene, especially p-type gapped graphene, using tetra-
fluoro-tetracyanoquinodimethane(4F-TCNQ). In our experiments,
we used gapped monolayer graphene grown epitaxially on
6H-SiC(0001) which was characterized by using angle-resolved pho-
toemission spectroscopy with the photon energy of 40.8 eV in UHV
after adsorption of 4F-TCNQ. Variation of energy band near the
K-point of its surface Brillouin zone was measured. Angle-resolved
photoemission spectroscopy spectra of 4F-TCNQ/graphene show
that the Dirac point moves to lower binding energy by ~0.3eV and
the gap at the Dirac point is slightly reduced. Detailed underlying
mechanism will be presented.

Tailoring Characteristics of Graphite Oxides by
Oxygen Treatment Time  JEONG Hae-Kyung, JIN Mei Hua',
SO Kang Pyo’, KIM Sung Jin', GENG Hong-Zhang’, LIM Seong
Chu’, JEONG Mun Seok’, LEE Young Heeé(Center for Nanotubes
and Nanostructured Composites, Sungkyunkwan University. 'Department
of Physics, Sungkyunkwan University. zSungkyunkmm Advanced Institute
of Nanotechnology, Sungkyunkwan University. "BK21 Physics Devision,
Center for Nanotubes and Nanostructured Composites, Sungkyunkwan
Advanced Institute of Nanotechnology, Sungkyunkwan University. *Center
for Nanotubes and Nanostructured Composites, Sungkyunkwan Advanced
Institute of Nanotechnology, Sungkyunkwan University. *Advanced
Photonics Research Institute, Gwangju Institute of Science and Technology.
*Department of Physics, BK21 Physics Devision, Center for Nanotubes and
Nanostructured Composites, Sungkyunkwan Advanced Institute of
Nanotechnology, Sungkyunkwan University.) ~ We have synthesized
graphite oxide with different oxidation times and characterized its
physical and chemical properties. The degree of oxidation in graph-
ite oxide was systematically controlled with oxidation times. We
found that the expansion of interlayer distance was taken place by
forming an intermediate precursor state, identified by x-ray
diffraction. The compositional atomic ratio of O/C shows a strong
coupling with (002) peak of graphite oxide phase of XRD, while
atomic percentage of carbon was strongly correlated with (002)
peak of the pristine graphite phase. An amount of functional groups
of graphite oxides increases as oxidation time increases. Band gap
of graphite oxides can be tuned by oxidation level in which band
gap increases as oxidized and saturates to 2.3 eV after 6 hours of
oxidation.

Possible Origin of Defect-Induced Magnetic
Ordering in Carbon-Irradiated Graphite ~ LEE Hosik, MIYAMOTO
Yoshiyuki, YU Jaejunl(NEC. !Seoul National University, Department
of Physics and Astronomy.) ~ We investigated possible sources of de-
fect-induced magnetic ordering in carbon-irradiated graphite from
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first-principles calculations. Among the candidate structures with
interstitial defect configurations, which could be generated during
the carbon irradiation process, two meta stable configurations with
finite magnetic moments were identified. They are coupled ferro-
magnetically to their neighboring defects, thereby being able to con-
tribute to the observed macroscopic magnetic ordering. The ferro-
magnetic ordering driving forces will be explained by the RKKY
interactions.

Synthesis and Luminescence Properties of Dy’*:
YAP Nanophosphors & 7], GANJI Seeta RamaRaju, g} 3]
g, 8 A, 8 SA(FEH G =2 9)
opment of high resolution optical display systems and lamps in day
to day competitive life create a motivation for the research of high
efficiency luminescence phosphors. It is well known that rare earth
(RE) ions activated phosphors have found excellent luminescent

In order to devel-

materials because of their marked improvements in lumen output,
color rending index, energy efficiency and greater radiation stability
[1-3]. The RE ions are characterized by a partially filled 4f shell that
is shielded by 55 and 5p° electrons. The combination of Y03 and
AlLyOs such as Y3Al:01; (YAG) and YAIO; (YAP) are well known
as chemically stable and which are suitable hosts for the replace-
ment of RE™ (Ce*, Nd**, Er**, Ed**, Tb*, Sm*™ &Dy*)
activators. Among these, Yttrium Aluminum Perovskite (YAP) is
the important phosphor host materials with orthorhombic structure
[4]. Furthermore Dy** ions can show strong luminescence in variety
of lattices and exhibits both blue (‘Foa°Hisn) and yellow
(4Fg/2é6H13/2) emissions, which are necessary for the development
of white light emission and is very useful in light emitting di-
odes(LEDs)[5]. In this context we have synthesize the Dy3+: YAP
phosphors by means of solvothermal process, because this process is
one of the most prominent method to control the particle size in
nanometers, morphology and distribution of phosphor particles
with efficient luminescence properties.Dy“: YAP nanophosphors
have been newly synthesized by means of solvothermal process.
Very fine particles in nanometer range could be prepared by this
method as evidenced by X-ray diffraction. XRD profiles confirm
their orthorhombic nature, which are well correlated with the re-
ported results. The luminescence studies on these compounds have
been carried out from the measurement of their emission, excitation
and lifetimes. Dy**: YAP nanophosphors exhibit the emission in
blue (4F9/2é.6H15/2) and yellow (4F9/2é.6H13/2) regions. The EIIliSSiOIl
mechanism in these systems has also been elucidated by an energy
level scheme. Furthermore, the yellow to blue intensity ratios of
Dy’":YAP nanophosphors are almost equal to 1, which indicates
that the emitted light approaches the CIE ideal white conditions.
Such luminescent powders are expected to find potential applica-
tions such as white light emitting diodes.

1. Sang Do Han, S.P. Khatkar, V.B. Taxak, Dinesh Kumar and
Jo-Yong Park, Combustion synthesis and luminescent properties of
Eu**-doped LnAlO; (Ln = Y &Gd) phosphors, Mater. Sci. Eng,
B,127 (2006) 272-2752. 2. Kai Zhang, Wenbin Hu, Yating Wu and
Hezhou Liu, Photoluminescence investigations of (Y1-Lnx)3AlsO12:Ce

(Ln**=Gd™, La®") nanophosphors. Physica B 403 (2008) 1678-16813.
3. Junjie Wu and Bing Yan, Sol-gel composition of hybrid pre-
cursors to synthesize RE,Gd,-<AlO;:Eu*'(RE = La, Y) phosphors,
J. Alloys Comp, 432 (2007) 293-2974. 4. Geller S, Bala V.B. Crystallo-
graphic Studies of Perovskite like compounds. II Rare earth
Aluminates, Acta Cryst. 9 (1956) 10195. 5. G. Seeta Rama Raju, S.
Buddhudu, Emission analysis of Sm3+&Dy3+:MgLaLiSi207 pow-
der phosphors, Spectrochim. Acta, Part A 70 (2008) 601-605

Synthesis and Luminescent Properties behavior of
Nano and Bulk Phosphors by Solid-State Reaction and Planetary
Ball Milling 43874, d 54, & 7], d 3&(FEH I =
2]8l7L)  In this research, a facile synthetic route for the prepa-
ration of nanocrystalline powder phosphors by planetary ball
milling method is reported, the as-grown powders were found to
be amorphous, which crystallized to the tetragonal phase without
YAG and GdVOs by product after various temperature con-
dition for 100 hours. The corresponding bulk YAG:Eu" and
GdVO4Eu*" were synthesized by high temperature solid-state
reaction. The corresponding bulk YAG:Eu** and GdVO.Eu**
were synthesized by high temperature solid-state reaction. All the
products were systematically characterized by powder X-ray dif-
fraction (XRD), infrared spectroscopy (IR), field emission-scan-
ning electron microscopy (FE-SEM), transmission electron mi-
croscopy (TEM), photoluminescence (PL) and photoluminescent
excitation spectra (PLE). The luminescence mechanism and the
size dependence of their fluorescence properties are also
discussed.

Luminescence behavior of CaTiOs: Pr’* nano-
powder phosphors by solvothermal method 3 £, ¥ 4%, &
W7, d sd(FEd s E2 577 The interest for ABO3
materials is expanding very fast worldwide due to their large range
of applications in several fields and especially in microelectronics.
Great attention has been paid recently in the development of ad-
vanced displays for the multimedia application, which can replace
some cathode-ray tubes (CRTs). Field emission display (FED) is
one of the candidates for advanced flat panel application.
Therefore the development of phosphors suitable for FED is ur-
gently needed. CaTiOsPr*" nanopowders were synthesized by us-
ing a solvothermal reaction. The crystallinity and photo-
luminescence of nanopowders were highly dependent on Li ion
content. The doped concentration of Pr was various 0, 0.02, 0.04,
0.06, 0.08 and 1 mol, Ca(AcAc)s;, Pr(AcAc)s;, and Titanium but-
oxide were used as starting materials and they were dissolved in
2-PrOH.. Stoichiometric amounts of above solutions were mixed
and the solution was initially heated at 250°C in air and con-
tinuously stirred in a mixture for 10h. The samples were dried at 5
0°C in air for 5h. The as-prepared samples were sintered temper-
ature at 900C for 10h. Their crystalline structures, surface mor-
phologies and phase transitions were investigated for the samples
prepared at various annealing processes by using X-ray diffraction
(XRD), scanning electron microscopy (SEM), photoluminescence
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(PL) and cathodoluminescence (CL), respectively. The room tem-
perature PL spectra of CaTiOs:Pr’" nanophosphors showed red
emission peak 613 nm. The bands at 613 result from the 'D’Hy
transition of the Pr’* ion. The PL intensity of CaTiOsPr’" nano-
powders had a macimum at Li" ion was 3 w%. The purpose
of this study is to compare the luminescence characteristics of
CaTiOs:Pr** phosphors which were synthesized at Pr’* ion
concentration.
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Analysis of the Fermi Arc Observed by ARPES in
High-Tc Superconductors KIM Hyun-tak(ETRI, MIT Device
Team.)  Since the discovery of a high-7¢ superconductor in 1986,
a consensus theory explaining high-7¢ superconductivity has not
been developed. Several problems remain unsolved. Many scholars
have believed that paring symmetry of high-7¢c superconductors is
d-wave. They have issued the difference of Fermi surfaces between
in the under-doped region and in the over-doped region.
Particularly, they calls the Fermi surface, which is observed by an-
gle resolved photo emission spectroscopy (ARPES) in the un-
der-doped region, a Fermi arc with a part of Fermi surface.
Furthermore, they have not understood identity of the Fermi arc
and the large Fermi surface in the over-doped region because the
d-wave superconductors have not the Fermi surface but four points
at nodes without the superconducting true gap. Here, I show analy-
sis on the Fermi arc in papers published within recent 2-3 years, on
the basis of inhomogeneity of high-7¢ superconductors. The analy-
sis concludes that the high- 7t superconductor is s-wave.

(Reference: Physica C 460-462 (2007) 943)

Extraction of the pairing glue spectra from ARPES
experiments for high T. Superconductor Bi;Sr;CaCu;Os+5.  YUN
Jae Hyun, BOK Jin Mo, CHOI Han-Yong, KONDO Takeshi',
KAMINSKI Adam', VARMA Chandra M. (Department of Physics
and Institute for Basic Sciende Research, SungKyunKwan University,
Suwon 440-746, Korea. ' Ames Laboratory and Department of Physics and
Astronomy, Iowa State University, Ames, lowa 50011 USA. ZPhysics
Department, University of California, Riverside, California 92507, USA.)
We report the “pairing glue” spectra of high T. d-wave super-
conductor, Bi;Sr,CaCuyOs+s (Bi2212) by analyzing the angle re-
solved photoemission spectroscopy (ARPES) experiments. This is
an extension of the McMillan-Rowell-Galkin analysis of the tun-
neling conductance to the d-wave superconductors. A major differ-
ence is that there are two distinct glue functions for d-wave
superconductors. Consequently, we need twice more experimental
inputs to perform this analysis; the pairing function and self-energy.
We first describe how to extract them from ARPES data. Then, us-
ing the obtained experimental inputs we invert the d-wave

Eliashberg equation to extract the glue spectra. The results will be
reported for several temperatures above and below T. and will be
compared with other studies.

Tunneling spectroscopy in sx pairing Superconductor/

Ferromagnet Hybrid Structures ~ ©] U, 3 &Y 7 FH
2] of7)) We study the FeAs superconductors based on the

model including an sr pairing state of a two band superconductivity
using the self-consistent Bogoliubov-de Gennes formalism. The st
pairing state is an s-wave pairing state with an internal p phase, that
is, nodeless gaps on each band but with the opposite signs. We cal-
culated the local density of states (LDOS) of the m phase super-
conductor/normal metal bilayer[1]. We also investigate in detail the
LDOS of superconductor/ferromagnet bilayers with the sz state. In
addition, the pairing amplitude of S/F bilayers with the sr state is
calculated. The spin dependence at the interface of between super-
conductor and ferromagnet is not considered. We discuss the zero
bias conductance peak as observed in tunneling spectroscopy ex-
periments on FeAs superconductors and the interplay between the
internal and external p phases.

[1] Han-Yong Choi, Yunkyu Bang, arXiv: 0807.4604

Single crystal growth and superconducting proper-
ties of BaK.Fe;As; YONG Liu, KIM Hyeong-Jin Kim, OH
Yoon Seok, KHIM Seung Hyun, KIM Jae Wook, NAM Dong
Hak, STEWART G. R.", KIM Kee Hoon(FPRD, Department of
Physics and Astronomy, Seoul National University, Seoul 151-747, S.
Korea. 'Department of Physics, University of Florida, Gainesville, Florida
32611-8440, USA.) ~ We report the successful growth of the single
crystals Ba;<KiFe;As; by the Sn flux method. The transport and
magnetic measurements were performed in both Hlc and H| |c
configurations to study the Ho anisotropy and to check the
two-band signature in this system. The effect of the Sn flux on the
transport and magnetic properties, in conjunction with its chemical
etching characteristics, will be also discussed.

Properties of YBa,Cu;07.4 Thin Film Grown on a
Nanocluster-Modified Substrate by PLD Method YOO Jaeun,
KO RockKil', JUNG Yehyun, KWAK Kisung, LEE SangMoo,
RHEE JonnKyu, AHN ChiWonZ, OH SangJuns, YOUM Dojun,
OH SangSool(Korea Advanced Institute of Science and Technology.
'Korea Electrotechnology Research Institute. ?Nantional Nano Fab Center.
National Fusion Research Center.) Approximately 200 nm thick
YBCO films were grown on nanocluster-modified LaAlOs sub-
strates by pulsed laser deposition. Zr nanoclusters were deposited
on the LaAlOs; substrate using a nanocluster deposition system
(Mantis Deposition Ltd. Nanosys 500). In the system, the size and
density of nanoclusters were controlled by varying sputtering pow-
er, Ar/He mixed gas flow, and the length of the cooling zone. As
the density was increased, the cluster size deposited was increased.
The angle and field dependence of the critical current of the YBCO
films grown on nanocluster-modified LAO substrates were com-
pared with those on single crystals.
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*This work was supported by the Korea Research Foundation
Grant funded by the Korean Government (MOEHRD) (KRF-
2007-313-C00201)

Strong Magnetic Polaron in Superconducting
$alpha$-FeSe;.  LEE Kwan-Woo, PARDO Vardo', PICKETT
‘Warren E.Z(Department of Display and Semiconductor Physics, Korea
University. 'Departamento de Fisica Aplicada, Universidad de Santiago de
Compostela, Spain. ZDepartment of Physics, University of Califonia, Davis,
USA.) The discovery of superconductivity up to 55 K in the
LaFeAsO class of compounds has caused great excitement, as hap-
pened in the high T, cuprates. In these novel compounds, competi-
tion between superconductivity and magnetism is very evident, and
the assortment of observed phenomena is leading to a confusing pic-
ture of these new superconductors. In this presentation we address a
very specific question that may help in elucidating the theoretical
understanding of these materials. We focus on FeSei., super-
conducting at x~1/8 up to 27 K, in which Se vacancies are neces-
sary for producting the high T. superconducting state. Our first prin-
ciples calculations indicate that the vacancy forms an immobile
strong magnetic polaron in nearly magnetic bulk FeSe and for the
ordered x=1/8 alloy leads to a half metallic electronic structure.
Additionally, from fixed spin moment calculations, we find
evidence that the low energy excitations in FeSe;x are anti-
paramagnon-like magnetic fluctuations with short correlation
length.

Enhanced Spin Density Wave in LaOFeSb :
First-principles Study MOON Chang-Youn, PARK Se Young,
CHOI Hyoung Joon(Department of Physics and IPAP, Yonsei
University.) We predict atomic, electronic, and magnetic struc-
tures of a hypothetical compound LaOFeSb by first-principlesden-
sity-functionalcalculations. It is shown that LaOFeSb prefers a
stripe-type antiferromagneticphase (i.e., spin density wave (SDW)
phase) to the non-magnetic (NM) phase, with a larger Fe spin mo-
ment and greater SDW-NM energy difference than those of
LaOFeAs. The SDW phase is found to favor the orthorhombic
structure while the tetragonal structure is more stable in the NM
phase. In the NM-phase LaOFeSb, the electronic bandwidth near
the Fermi energy is reduced compared with LaOFeAs, indicating
smaller orbital overlap between Fe d states and subsequently en-
hanced intra-atomic exchange coupling. The calculated Fermi sur-
face in the NM phase consists of three hole and two electron sheets,
and shows increased nesting between two hole and two electron
sheets compared with LaOFeAs. Monotonous changes found in our
calculated material properties of LaOFePn (Pn=P, As, and Sb),
along with reported superconducting properties of doped LaOFeP
and LaOFeAs, suggest that doped LaOFeSb may have a higher su-
perconducting transition temperature.

* This work was supported by the KRF (KRF-2007-314-C00075)
and by the KOSEF Grant No. R01-2007-000-20922-0. Computational
resources have been provided by KISTI Supercomputing Center
(KSC-2008-S02-0004).
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Modification of graphene using electron beam and
nitogenion 7 713, 3 AA', o] &7 o] 2’ H v A
Az, 2 A8, 2 B8, QAP A T2 KAIST, 212
7 ‘efo]d 2 Csuloj At st 318k7)  Graphene, a single
layer of carbon atoms, is the starting point for carbon-based materi-
als and is widely used to describe properties of these materials.
Furthermore, the physical properties of graphene layer can be con-
trolled by doping metals and molecules, it is important to character-
ize surface property and electronic structure change on the
graphene. But, there are difficulties that graphene surface is very sta-
ble, the molecules cannot be easily adsorbed on the graphene
surface. So, many efforts has been done to functionalize the surface.
Among them, we introduced the electron beam and ions to modify
the graphene surface and its property changes were investigated.
Graphene layer grown on 6H-SiC(0001) were irradiated with 1
MeV electron beam and 300 eV nitrogen ions. Surface property
changes were studied using photoemission spectroscopy(PES), near
edge X-ray adsorption spectroscopy(NEXAFS) and atomic force
microscopy(AFM). The electron beam irradiation in ambient con-
dition can induce controlled oxidation of the graphene layer with-
out aqueous detergent treatments. N 1s core-level spectra show that
three kinds of nitrogen species were existed on the nitrogen ion im-
planted graphene surface.

Interaction Mechanism Between 8-hydroxiquinolato-
lithium (Liq) and Al: The FElectrode Formation in Organic Light
Emitting Devices (OLEDs).  ©] 9471, o] &)’ vt &' 71 34
GlwEEgGdTe, Ye2Fde Fdn, E2]g7)
The interaction between Liq molecule and Al was studied. When
the Al is deposited on the pre-deposited Liq layer, gap state is
formed in the energy gap of Liq molecule and N 1s and Li 1s core
level new components. This indicates there are chemical interaction
between Liq and Al. The gap state is identified with photoemission
and density functional theory calculation. The detailed interaction
mechanism will be presented.

Adsorption Structure of Pyrazine on Si(100): DFT
Calculations JUNG Sung Chul, KANG Myung Ho(Z 28] &2/
8}7)  We have studied the adsorption of pyrazine (C4HsN>) on
the Si(100) surface using density-functional theory calculations. Our
calculations demonstrate that the cross-row model, where C4HsN,
connects two dimer rows by forming two N-Si bonds, is the en-
ergetically and microscopically sound structural model for the
C4HsN,/Si(100) surface. It is also shown that the cross-row struc-
ture favors a configuration in which molecules arrange in series
along the row-perpendicular direction as observed in a recent scan-
ning tunneling microscopy experiment. The N-Si bonding nature
and the molecular aromaticity will be discussed based on the de-
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tailed atomic-structure information.

Atomic and Electronic Structure of Lewis acid
AICl; molecule on Ge(001) HONG Suklyun, SUNG Dongchul,
RYOU Junga, JUNG Soon Jungl, KIM Sehunl(Sq'ong University,
Department of Physics. 'KAIST, Department of Chemistry.) ~ The zwit-
terionic-like property of the dimer on the germanium (001) surface
opens up possibilities of using nucleophilic and electrophilic attach-
ment reactions. Up to now, most of the work done in this area only
focus on the interaction between electrophilic down-Ge atom and
Lewis base molecules such as ammonia, trimethylamine, and pyr-
idine on Ge(001). So, it is necessary to understand the interaction
between nucleophilic up-Ge atom and Lewis acid molecules.
Aluminum trichloride (AICl3) is a Lewis acid that forms donor-ac-
ceptor complexes with electron-rich molecules. We have performed
density functional theory calculations for AICl; adsorbed on
Ge(001) in order to investigate its atomic and electronic structure.
The various adsorption sites were observed in the scanning tunnel-
ing microscopy (STM) images. By comparison of the experimental
STM images with the simulation, we identify distinct features ob-
served in the STM images at low coverages. We propose that the in-
vestigation of adsorption of AlCl3 on Ge(001) will improve our un-
derstanding of interaction between Lewis-acid molecules and
Ge(001) surfaces.

Spatial variation of field emission resonance spec-
troscopy (FERs) on the Pt(110){(1x2) surface. LYO In-whan,
CHOI Eunyeoung(Department of Physics, Yonsei University.) We
investigated Pt(110)-(1x2) reconstructed surface at room tem-
perature using field emission resonance spectroscopy (FERS).
The characteristic constant-current conductance spectra show
long-range spatial variation over the distance of a few nm. These
unusual FER may be associated with the defects in the Pt bulk,
whose energy levels are located above the vacuum level. The iden-
tity of these defects and the sensitivity of FER to these subsurface
structures will be discussed during the talk using the results ob-
tained recently.

Spontaneous orientational ordering of mounds
during thin film growth  SEO Jiken, KIM Jae-Sung'(Department of
Ophthalmic optics, Chodang University. IDepartment of Physics,
The growth of thin film is con-
ventionally chracterized by the random nucleation of seeds fol-

Sook-Myung Women's University.)

lowed by their growth and coalsecence. In the present work, we
challenge the basic assumptuion of the random nucleation and iso-
tropic growth of mounds. We perform kinetic Monte Carlo simu-
lation of homoepitaxial growth of Cu on Cu(001) and find that
growth of mounds shows orientational preference along [100]
direction. This observation is found consistent with the anisotropic
Henzler ring observed by spot profile analysis of low energy elctron
diffraction (SPA-LEED). The microscopic origin for such aniso-
tropic nucleation and growth of mounds is attributed to anisotropic
capture probability of adatomds.
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Optical Properties Of PZT Thin Films  AHN Jai
Seok, SEO Yu seong, KWON Dae Youngl, ZHANG X.D.l, KIM
Bog-Gi'(Dept. of Physics, Pusan National Univ. 'RCDAMP, Pusan
National Univ.) ~ Heat treatment is essential to obtain highly qual-
ity ferroelectric thin films for application. The aim of this work was
to see the evolution of optical properties of PZT around the opti-
mum growth conditions. PZT thin films were grown on SrTiO3
(001) using an off-axis RF sputtering method. And the films were
grown at 400, 500, and 600 °C. Variable angle spectroscopic ellips-
ometry (VASE) was used for the optical characterization of PZT
thin films in the near-IR to UV range (hv = 0.75-6.5 eV). Optical
spectra of the films are compared with their x-ray diffraction pat-
terns as a function of annealing temperature.

Relaxorike behaviour of lead-free (1-x)BaTiOs«x-
BiScO; ceramics CHO Jong-Ho, YEO Hong-Goo, SUNG
Yeon-Soo, KIM Myong-Ho, SONG Tae-Kwon(Changwon National
University.) The structural, dielectric and piezoelectric character-
istics of lead-free (1-x)BaTiOsxBiScOs (0<x<0.45) solid solution ce-
ramics synthesized by solid state reaction have been investigated.
Their polycrystalline structure change from tetragonal ferroelectric
phase below at 0.04 <x <0.08 to cubic paraelectric phase at x >0.08
and the unknown peaks appears at x = 0.45. No morphotropic phase
boundary was observed in BaTiOs-BiScO; ceramic systems prepared
by the conventional oxide method. The temperature dependent dielec-
tric constants exhibit that the phase transition becomes more diffuse
as x increases. Strong dispersion of the complex relative dielectric per-
mittivity is observed including typical relaxor features such as shift of
the permittivity maximum with frequency from x > 0.08 . The dielec-
tric relaxation obeys the Vogel-Fulcher relationship with activation
energy E, ~ 0.432 eV and freezing temperature 7; ~ 215 K for x =
0.35. The values of piezoelectric coefficient (d33) and electro-
mechanical coupling factor (k,) decrease rapidly as with increasing x.
Ceramics with x = 0.01 shows a coercive field of about 6.6 kV/cm
and a remnant polarization near 8.5 uC/crr’, which is maximum val-
ues for (1-x)BaTiO3«BiScOs systems.

2349 FAA YA NAE A& Jud vaF
B SHAYEZAN L A& AT o B, F B, A A,
A Z3F, NODA Yukio', ISHIKAWA Yoshihisa', KIMURA
Hiroyuki’, WATANABE Mashashi’(3+=5& 318 H7¢ " Tohoku
Univeristy. “Tohoku Univerisity) ~ARAT-Z AL EQ9 L2 &
AE oldlle T8 7o, 2 27 AL g s o et
£33 tolelE A7) 93 XA FoFl|l Al image plate, CCD & 2XH
AZ717F 48] AHEE = AT g8 SE4ARE Eoks o8 Ve
olE Lo 7 93l AfF o g =ET} AIZARAFH AT Y= 2
AN A X Eofl thHZ FHY 2XH) AL 7] (curevd 2-dimensional
position-sensitve neutron detector, C_PSD)E 7]} 2.1, o] 7]
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vkt A S EgX 9} oA 71ES QB S5 kv 28
TEOR R 4S5HAIFGX = B2 GE JRR-3M9] 453X
¢l FONDERE o] &3] 7tz AlgS A3sla Qo) o) &g
olA= C_PSD A& &4 9 x7] o] & A3}, C_PSDd| 7|43t 3
AAX 9] 71 g3 v o8} A7) ¥-g(data reduction)S H31EHT}. o]
23 FAZX = =2 v olel AL (throughput)S &2 A1EF 3
A v & GARE T Al43 AL B2 ke e E
€ 2= 7 BR, ANRAZETE, 25V ETEA 59 AF
A AEHA 42 AH DX 9 A S FEE 5= A )51,
Fz HAA o7 o] 8E Fo|t},

The measurement of interfacial thermal properties
of Gd;Z1,0;, thin films by 3 omega method at high frequency range.
FET R ES, G eyt B (R skal 7]
AFeH)  GdyZr,O/Gadolinium Zirconium Oxide) 9t 22 3}
o] 2FE Z(Pyrochlore) 22 9 Y& AEEE A2 x4 2Y
(Thermal Barrier Coating) 22 2 #4& w1 )t} 3 mfo] =
249 ggo] sl WA HATRAAY FAAW &
(Interfacial Effect)”} 23] 13 th RF vl EE AHEHY
(RF magnetron sputtering) © 2 Z 29t v}uete] FAAH a31-5 &<l
371 93 30 FHES AHEBA oY 30 B2 BT V)R] &
Bl tigt FRES AR &It Qlojok 3taL, A9 Aot
B E FFS B Y AGAHEo] ATk o] EFEY &
e APAF GFS E 5 Jong AY Jhse Fas g9y
& 74 KHz7H A &388te] 438 & s8] o] EAE Ee3t
o 2 T YA FAY e v dAEEE S}
I GdZr,O7 BF 7} ALO; 718 Atol 9] ZAIH 2FE 133 e
H, G2 Fo G0l A A2 A ¢ vl a3t o

Ferroelectricity in Highly Ordered Arrays of
Ultrathin-Walled Pb(Zr,Ti)O3; Nanotubes Composed of Nanometer-
Sized Perovskite Crystallites KIM Jongok, YANG Sun A, CHOI
Yong Chan, HAN Jin Kyu, JEONG Keum Ok, KIM Dong Jik',
YANG Sang Mo', YOON Doohee’, CHEONG Hyeonsik’,
CHANG Ki-Seog®, NOH Tae Won', BU Sang Don(Chonbuk National
University, Department of Physics. 'Seoul National University, Department
of Physics. ZSogang University, Department of Physics. Korea Air Force
Academy, Department of Chemistry.) ~ We report the first unambiguous
ferroelectric properties of ultrathin-walled Pb(Zr,Ti)Os; (PZT) nano-
tube arrays, each with the dimension of 5 nm thick walls and outer di-
ameters of 50 nm [1]. Ferroelectric switching behavior with well-satu-
rated hysteresis loops is observed in these ferroelectric PZT nanotubes
with P, and E. values of about 1.5 mC cm” and 86 kV cm ' re-
spectively for a maximum applied electric field of 400 kV cm'. These
PZT nanotube arrays (10" nanotubes cm *) might provide a com-
petitive approach toward the development of three dimensional ca-
pacitors for the terabyte ferroelectric random access memory.

[1]J. Kim, S. A. Yang, Y. C. Choi, J. K. Han, K. O. Jeong, Y. J.
Yun, D. J. Kim, S. M. Yang, D. Yoon, H. Cheong, K.-S. Chang, T.
‘W. Noh, and S. D. Bu, Nano Letters 8, 1813 (2008).

Ferroelectric domain wall dynamics in Epitaxial
Pb(Zr,Ti)Os films  YANG Sang Mo, JO Ji Young, KIM Tae Heon,

LEE Ho Nyung', YOON J ong-Gulz, NOH Tae Won (Department of
Physics and Astronomy, Seoul National University. 'Materials Science and
Technology Division, Oak Ridge National Laboratory. 2Degxm‘mem‘ of
Physics, University of Suwon.)  The physics of propagating elastic ob-
jects in disordered media with quenched defects is of crucial im-
portance to understand numerous intriguing phenomena in nature,
such as growth phenomena of ferroelectric (FE) or magnetic domain
walls, contact lines in wetting, and surface of epitaxially grown films.
Although the FE domains have recently been intensively studied, but
few attempts have been made to explain the FE domain wall dynam-
ics in terms of propagating elastic objects in a disordered medium.
Here, we report our studies on the temperature (7)-dependent FE do-
main wall dynamics under various electric fields (£).We deposited
highly polar epitaxial PbZry,TiosOs thin films on SrRuQs/SrTiO3
(001) substrates by pulsed laser deposition and prepared the Pt top
electrode with 100pm diameter [1]. To widen the accessible region of
T and E, we used switching current measurement results, combined
with direct domain wall speed (v) data from PFM images by our
modified piezoresponse force microscopy technique [2]. We found
that v follows the nonlinear dynamic response which has three re-
gimes, i.e., creep, depinning, and flow regimes. We also could obtain
values of the two critical exponents, the dynamical exponent u and the
velocity exponent 6 of approximately 0.9 and 0.7, respectively.

[1]1 H. N. Lee e al., Phys. Rev. Lett. 98, 217602 (2007) [2] S. M.
Yang et al., Appl. Phys. Lett. 92, 252901 (2008)

Directional ferroelectric domain growth in epitax-
ial BiFeQ; (001) thin films ~ KIM Tae Heon, ORTIZ Daniel', JO
Ji Young, YANG Sang Mo, JANG Seung Yup, KIM Yong Su,
EOM Chang-Beom', NOH Tae Won(ReCOE &FPRD, Department of
Physics and Astronomy, Seoul National University, Seoul 151-747, Korea.
'Department of Materials Science and Engineering, Univ. of Wisconsin-
Madison, Madison, Wisconsin 53706, USA.) ~ BiFeOs (BFO) is one of
remarkable materials as the next generation memory device since it
has a comparable value of remnant polarization (7)) to typical ferro-
electric material such as Pb(Zr,Ti)O3 and combined multi-function-
ality with weak ferromagnetic properties. Then, recent many re-
searches in BFO have been mainly focused on the enhancement
and probing of ferroelectric properties. However, detailed studies on
ferroelectric domain switching in BFO thin films have been rare
since it is difficult to directly observe overall domain evolution with
conventional piezoresponse force microscopy (PFM). In this pre-
sentation, we investigated the polarization switching behavior in
BFO(001) films, using our modified PFM. Interestingly, we ob-
served that much bigger domains in BFO(001) films than that of
typical ferroelectric films are nucleatd at a few sites. Moreover, we
found that microscopic domain wall motion is affected by ferro-
electric domain structure of BFO films. Ferroelectric domains are
dominantly switched through domain wall motion along preferred
directions. Here, we suggests that this anisotropic polarization
switching behavior in BFO(001) film is originated from mono-
clinally tilted domains. And, such studies on ferroelectric domain
switching will be also extended to BFO(101), and (111) films.
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Position-controlled ZnO nanoflower arrays grown
on glass substrates for electron emitter application 7 &3, 3
A, 0l Bz = J=, o] FH(POSTECH, Rl &el#)  There
has been tremendous interest in one-dimensional (1-D) semi-
conductor nanostructures because of their applications to emitters
and field emission displays. Of the central importance are the high
electron emission and low cost mass production of the nano-
structures for the applications to their cold cathode electron emitter.
Among numerous 1-D nanostructures, ZnO nanoneedles with a
very sharp tip have been considered as one of the best candidate
materials for an electron emitter application, thanks to their neg-
ative electron affinity and high mechanical stability. Although the
ZnO 1-D nanostructures have been studied extensively, there still
remain a couple of critical problems for commercial device
applications. First, spatial arrangement of 1-D nanomaterials

should be optimized for their enhanced and reliable field emission
characteristics. For too dense nanomaterials, the local field en-
hancement at the tips of nanomaterials is reduced while the small
number of emitters for low density nanomaterials may result in a
low emission current. Nevertheless, a reliable and reproducible
method for controlling density and positions of 1-D nanomaterials
has rarely been reported. Second, a low material cost is required for
the mass production of the electron emitter devices with a com-
petitive price. Glass, generally much cheaper than single crystals,
can be the most promising substrate material. In addition, sol-
ution-based deposition methods enable the large scale production of
nanomaterials, subsequently reducing the production cost of the
devices. Accordingly, position- and density-controlled growth of
ZnO nanoneedles on glass substrates by a chemical solution method
is an important step for mass productions of electron emitter
devices. Here, we report on the position-controlled ZnO nano-
flowers composed of several nanoneedles with a sharp tip on a con-
ducting glass substrate for field emission device applications. Our
controlled selective growth of ZnO nanoflower arrays by CSD of-
fers an opportunity for the fabrication of a high performance elec-
tron emitter on glass substrates. ZnO nanoflower arrays exhibited
excellent electron emission characteristics showing a low turn-on
voltage of 0.13 V/mm at the criterion of 0.1 mA/ cm’ and a high
emission current of 0.8 mA/cm’ in the applied electric field of 9.0
V/mm, resulting from the well-distributed electric field near the 1-D
nanostructure tips. Furthermore, position- and morphology-con-
trolled ZnO nanoflowers can be used as cold cathode electron emit-
ter arrays for field emission microdisplay applications. More gen-
erally, we believe that the simple and cheap chemical solution
method might readily be expanded to create many other semi-
conductor nanoflowers on diverse substrates for many device
applications.

Strain Relaxation and Texture Evolution of ZnO
Nano-rods at Initial Growth Stage ~ ©] @3], 3 €], o] 52'(Z
GrIET]dTFa, Welel R sk, Ee]etrl)  Structural
evolution of ZnO nano-rods (NR) at initial growth stage is inves-
tigated using x-ray diffraction (XRD), x-ray reflectivity (XRR), and
grazing incidence wide angle x-ray scattering (GI-WAXS) methods.
ZnO NRs were grown on both c-plane sapphire and quartz sub-
strates by a chemical vapor deposition (CVD) in a horizontal-type
reactor. ZnO NRs were grown vertically along c-axis and have
in-plane epitaxial relationship, <10-10>// a-Al203 <11-20>.
However, a complicated strain relaxation and texture were in-
troduced at initial growth stage. The strain evolution was measured
by high-resolution XRD and the texture of NRs was investigated by
an azimuthal angle dependent GI-WAXS. For the detailed meas-
urement of texture evolution on ZnO NRs, a new system of kap-
pa-type 6 circle diffractometer directly combined with MAR345 im-
age plate (IP) is installed at the wiggler beamline-5A (HFXS: High
Flux X-ray Scattering) at Pohang Accelerator Laboratory (PAL) in
Korea. Both scintillation detector and IP detector can be easily
switched on the diffractometer, therefore, XRR, XRD and 2D-GID
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measurements are possible.
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Strain Field Mapping of Zeolite Microcrystals by
Coherent X-ray Diffraction CHA Wonsuk, SONG Sanghoon,
JEONG Nak Cheon', YOON Kyung Byung', HARDER Ross?,
ROBINSON Ian K.2, KIM Hyunjung(Sogang University,
Interdisciplinary Program of Integrated Biotechnology and Department of
Physics. 'Sogang University, Interdisciplinary Program of Integrated
Biotechnology and Department of Chemistry. ZUm'versz'ty College London,
Department of Physics and Astronomy.)  Zeolites, crystalline alumi-
nosilicate with uniformly and regularly spaced pores, are used wide-
ly in industry for catalysts, adsorbents, ion exchangers and hydro-
carbon interconversion. We measured coherent x-ray diffraction
(CXD) on zeolite microcrystals to obtain three-dimensional shape
and internal strain distribution. The CXD measurements were per-
formed at the beamline 34-ID-C in Advanced Photon Source, USA
and employed monochromatic coherent x-rays with wavelength of
1.394A. The ZSM-5 zeolite microcrystals with size of 2/m were at-
tached on Si (100). The CXD patterns were obtained continuously
surrounding a (200) and (020) Bragg peak as a function of
temperature. We inverted oversampled diffraction patterns using
phase retrieval algorithm contained error reduction and hybrid in-
put-output method to obtain three-dimensional shape and internal
phase map of the zeolite microcrystals. From the phase map of the
inside zeolite microcrystals we found thermal expansion or com-
pression near the edge of the samples along the total wavevector
transfer. We observed the changes of thermal induced strain fields

with increasing temperature.

*This study was supported by Korea Science &Engineering
Foundation, Seoul Research &Business Development program
(10816) and Sogang University Research Grant(2007).

Nano-bead structure fabrication by Sequential Ion
Beam Sputtering KIM JiHyun, HA NeulBit, KIM J.-S.
(Sookmyung Women's University.) 3 ion beam sputteringS ©]
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3-Dimensional Nanometrology with Atomic Force
Microscopy PARK Sang-il(Park Systems Corp., KANC 4F, Iui-Dong
906-10, Suwon, Korea 443-270.)  Atomic Force Microscope (AFM)
has been widely used to measure and characterize the surface of a
sample in nanometer scale. The first generation AFM based on pie-
zoelectric tube scanners has high spatial resolution and performs
well in qualitative measurements. However, it suffers from poor re-
peatability and accuracy due to the background curvature and cross-
talk between the x-y-z axes, making it inadequate for quantitative
metrology.We developed the second generation AFM, designed
and optimized for metrology consideration, with a x-y flexure scan-
ner, decoupled from the z scanner, which has a highly orthogonal
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and flat scan, providing adequate repeatability and accuracy for pre-
cision nanometrology.[1] The high speed z scanner with minimized
drive mass provides a fast z servo response, making true non-con-
tact AFM practical. The second generation AFM has been success-
fully adopted by hard disk drive industry for measuring the di-
mensions of Pole-Tip Recession (PTR) in magneto-resistance heads
with sub nanometer repeatability.[2]The second generation AFM
can also be used in critical angle measurement of microstructures
such as reflective LCD display substrates. However, any slight
non-orthogonal motion of the z scanner from the x-y scanner move-
ment causes complex distortion in the measured data due to the
crosstalk. We have developed a method which can measure the
non-orthogonality from the measured data and compensate the ef-
fect of the non-orthogonality.[3] In overcoming the limitation of the
vertical wall imaging by a flared tip [4], the design concept of the
second generation AFM was utilized to measure under-cut struc-
tures by intentionally changing the angle of the z scanner.[5] The
new 3D AFM can measure and image undercut structures as well
as vertical sidewalls for the first time in AFM history.

[1] Joonhyung Kwon, Jaewan Hong, Yong-Seok Kim, Dong-Youn
Lee, Kyumin Lee, Sang-min Lee, and Sang-il Park, Rev. Sci.
Instrum. 74, 4378 (2003). [2] Joonhyung Kwon, Yong-Seok Kim,
Moonseop Hyun, Kwanseok Yoon, Sang-min Lee, and Sang-il
Park, Ultramicroscopy, 105, 51 (2005). [3] to be published. [4] Yves
Martin and H. Kumar Wickramasinghe, Appl. Phys. Lett. 64, 2498
(1994). [5] to be published.
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Growth Kinetics and Properties of Thin Cobalt
Films Electrodeposited on n-Si(100) LEE Jong Duk, KIM
Hyeon Soo, JEONG Soon Young, KIM Kun Ho, LEE Jeoung Ju
(Z¥distx, E2]st7)  Thin Co films were grown on n-Si(100)
substrates by pulsed electrodeposition in 0.1 M CoCl; electrolyte. In
this solution, Co**/n-Si interface showed a rectifying characteristics
due to the formation of Schottky barrier and the reduction of Co**
was the dominant process rather than the oxidation. From the po-
tential step experiment, we have known that the formation of Co
nuclei in the early deposition stage is proceeded through 3D in-
stantaneous nucleation followed by diffusion-limited growth. It has
also been found that the areal nucleus density, No of the Co films in-
creases with increasing the pulse potential and has an order of about
~10"cm? in all potential ranges. The average diameter and average
height of Co nanoparticles was about 53.75 nm and 140 mn,
respectively. In particular, through the investigation of the magnetic
hysteresis loops, it has been confirmed that the shape of hysteresis
loop depends on the applied field directions and thin Co films with
columnar-shaped Co nanoparticles exhibit uniaxial magnetic aniso-
tropy with the easy magnetization axis parallel to the surface of it.

Thermal Heat Dissipation on Unipolar Resistance
Switching in Pt/NiO/Pt Capacitors CHANG Seo Hyoung,
CHAE S. C, LEE S. B, NOH T. W, LEE J. S.!, KAHNG B,
JANG J. H2, KIM M. Y.2, KIM D.-W,*, JUNG C. U.“(ReCOE
&FPRD, Department of Physics and Astronomy, Seoul National
University. 'Department of Physics and Astronomy, Seoul National
University. 2School of Materials Science and Engineering, Seoul National
University. *Division of Nano Sciences and Department of Physics, Ewha
Womans University. *Division of Department of Physics, Hankuk
University of Foreign Studies.) Resistance switching phenomena
have recently attracted lots of interests due to their potential appli-
cation in nonvolatile memory device which is called resistance ran-
dom access memory (RRAM). Despite the intensive studies on the
mechanism of these resistance switching phenomena, under-
standings on underlying physics is still lacking. To address one of
possible mechanisms, we systematically varied the bottom electrode
thickness in Pt/NiO/Pt capacitor structures and investigated their
resistance switching behaviors. We observed that the capacitors
with thick bottom electrode showed a typical unipolar memory re-
sistance switching, while those with thin bottom electrode showed a
threshold resistance switching. Using temperature dependent IV
measurement and finite element analysis, we demonstrated that this
phenomenon can be occurred due to the thermal stability of con-
ducting filaments. This study indicates that thermal heat dissipation
in RRAM is an important factor to control their resistance switch-
ing behaviors in Pt/NiO/Pt capacitors.

Investigation on the resistive memory switching
mechanism of epitaxially grown NiO thin films LEE S. R., BAK
J.H,PARK Y. D, CHAR K., KIMD. C., SEO S.", LI X. S,
PARK G. -S.I(Seoul N. Univ., Dept. of Physics &Astronomy. ISamsung
Advanced Institute of Technology.) ~ NiO thin films have been epitax-
ially fabricated by pulsed laser deposition on (100) SrRuQs films
prepared on single-crystal (100) SrTiOs substrates at 500 °C and 700
°C under an O, pressure of 5 mTorr. A prominent peak due to NiO
(200) is observed in the X-ray diffraction spectra and rocking-curve
scans of the NiO films grown at 500 °C and 700 °C, with a full
width half maximum of 0.92° and 0.75°, respectively. The struc-
tures of the NiO films prepared at the two abovementioned temper-
atures have been characterized from X-ray reciprocal space map-
ping, indicating negligible differences in their in-plane and
out-of-plane lattice parameters. However, the NiO films exhibit dis-
tinct I-V characteristics depending on their growth temperature by
employing SrRuQOs; and Pt as the bottom and top electrode,
respectively. Although epitaxial NiO films exhibit bipolar resistive
memory switching, only NiO deposited at 500 °C requires the elec-
troforming process before the initialization of the bipolar resistive
switching. On the other hand, NiO deposited at 700 °C initially re-
mains in a low-resistance state in the absence of the electroforming
process, and its memory switching endurance is considerably
poorer. In order to understand the distinct switching behavior of ep-
itaxial NiO at different growth temperatures, in-depth measure-
ments of the initial I-V characteristics and surface images of NiO
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are carried out. Our results suggest that defect states of NiO/top
electrode interfaces may play a significant role on resistive switch-
ing behavior. In addition, temperature dependence of I-V character-
istics of the epitaxial NiO films will be presented in order to further
characterize the role of NiO/top electrode interfaces.

Changes In Physical Properties Of Zr-incorporated
Gd;0; Films Grown On Si(100) By NH;-nitridation LEE
Woo-Jung, MA JinWon, CHO Mannho( #4713}, &2] 5 &&
=2].) Gd,O;5 and Zr-incorporated Gd,O; films grown on Si
(100) were annealed under NH3 ambient and investigated by vari-
ous analysis techniques. For as-grown Gd,Os film, Gd-silicide lay-
er was formed in contact with silicon substrate while, for Zr-in-
corporated or NHs-nitried Gd,Os film it was suppressed. We ob-
served the change of lattice constant in Zr-incorporated Gd,Os3 by
substituted zirconium with small ionic radius for gadolinium.
‘When concentration of Zr atoms in Gd,O; film reach a specific
quantity (GdoeZr19043) phase transition occurred from cubic
Gd,Os to monoclinic ZrO,. However, it disappeared after NH3 ni-
tridation at 900C. Most of the nitrogen atoms were piled up near
the interface in the films and the concentration of incorporated N
increased as Zr content and NH; annealing temperature increased.
Moreover, nitrogen atoms preferred bonded to Zr-silicate rather
than ZrO, directly. These incorporation behaviors of nitrogen into
Zr-incorporated GdOs film affected thermal stability and crystal-
line structure.

Study of Structure and Dynamics of Segregation
layer in Diblock Copolymer Films SONG Sanghoon, CHA
Wonsuk, LEE Heeju, LI Xiaolong, JIANG Zhangl,
NARAYANAN Suresh', RUEHM Adrian’, SINHA S. K., KIM
hyunjung(Sogang University, Department of Physics &Interdisciplinary
Program of Integrated Biotechnology. IArgonne National Laboratory,
Advanced Photon Source. “Max Planck Institute for Metal Research. > Univ.
of California San Diego, Department of Physics.) We have inves-
tigated the structure and dynamics of supported block copolymer
films of poly(styrene)-b-poly(dimethylsiloxane) (PS-b-PDMS) in the
spherical phase, i.e., PDMS cores surrounded by PS shells by x-ray
photon correlation spectroscopy (XPCS) in grazing angle geometry.
It is interesting to investigate the dynamics as a function of temper-
ature since the glass transition of PDMS (-120°C) is remarkably
lower than the glass transition of PS (100°C). The temperature
range studied was between 160-210°C, much higher than the glass
transition with the thicknesses from 40nm to 600nm. In the process
of analyzing the surface dynamics from XPCS results, we applied
hydrodynamic theory for surface capillary waves.We found that the
PDMS-rich layer near the surface appears at the temperature higher
than the glass transition temperature by x-ray reflectivity and x-ray
photoelectron spectroscopy (XPS). We found a universal scaling of
the dynamics even with bilayer model. From the fitting with the bi-
layer model, the viscosities form both of the layers are obtained.

*This work was supported by Korea Science & Engineering
Foundation, Seoul Research and Business Development Program

(10816), and Sogang University Research Grant (2007). Use of the
Advanced Photon Source was supported by the US Department of
Energy, Office of Science, Office of Basic Energy Science, under
Contract No. DE-AC02-06CH11357
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Study on chemical and structural properties in
ALD-HfO, grown on #-GaAs (100) substrate as functions of initial
surface states and post-annealing temperature =~ KIM C. Y., LEE
S. Y, CHO M. -H, YI Y.!, AN C. -H’, KIM H’, LEE H.
J .2(Instz'tute of Physics and Applied Physics, Yonsei University. 'Advanced
Technology Group, Korea Research Institute of Standard and Science.
?School of Advanced Materials Science and Engineering, Sungkyunkwan
University.) ~ We investigated the chemical and structural proper-
ties in the HfO, film grown on the GaAs substrate as a function of
post-annealing temperatures. HfO, films were deposited onto #n-type
GaAs (100) substrates by means of an atomic layer deposition proc-
ess and a rapid thermal annealing was carried out at 600 °C and 700
°C under an N, ambient. From x-ray photoelectron spectroscopy re-
sults, it was revealed that the chemical bonding state at the interface
of HfO,/GaAs was significantly related on initial surface states and
dependent on post-annealing temperatures. Through combining
high resolution transmission electron microscopy and medium en-
ergy ion spectroscopy, moreover, the changes in crystalline struc-
tures of HfO, films was observed to a well-ordered crystalline film
as increasing annealing temperatures. The Ga oxides formed with-
in the films during the annealing process affect the values of valence
band offsets and energy band gaps of HfO,, which is in good agree-
ments with the theoretical prediction of the band alignment in
HfO,/GaAs.
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Fluorescence Properties of Eu**-doped YBO; and
Li"-modified YBO; Phosphors R. Balakrishnaiah, SEO Seong
Ji', KIM Dong Woo', YI Soung Soo', JANG Kiwan’, LEE Ho
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Sueb’, JEONG Jung Hyun3(Depan‘ment of Electronic Materials
Engineering, Silla University, Busan 617-736, Republic of Korea and
Department of Physics, Changwon National University, Changwon, 641 —
773, Republic of Korea. 'Department of Electronic Materials Engineering,
Silla University, Busan 617-736, Republic of Korea. ZDepartment of
Physics, Changwon National University, Changwon, 641 — 773, Republic
of Korea. 3Department of Physics, Pukyong National University, Busan
608-737, Republic of Korea.) Research interest on lanthanide
(Ln)-doped materials is rapidly growing in the present generation
due to their potential applications in the fields such as non-linear
optical (NLO) materials. These materials found wide useful in the
development of plasma display panels (PDP), field emission dis-
plays (FED) and electro-luminescent panels. Recently, Ln-doped
orthoborate phosphors have attracted much attention due to their
high stability, low synthesis temperature, high VUV absorption and
exceptional optical damage threshold. Among Ln doped materials,
Eu3+-doped materials found the most interesting due to the simple
lower energy levels scheme of Eu’* ions as well as its applications in
the fields such as red emitting phosphor by its intense, narrow and
monochromatic red emission around 610 nm as a result of Dy —
’F, transition. Incorporation of modifiers such as Li", La3+, Scs+,
Bi**, etc. will further enhance the luminescence characteristics of Eu®*
ions. In our present work, Eu’*-doped YBO; and LiEuy Y(1.xyyBOs
phosphors were prepared by solid state reaction method for x = 0
&0.1 and y = 0.05 0.1, 0.15 and 0.2 mole concentrations. The syn-
thesized materials were characterized by X-ray diffraction (XRD),
scanning electron microscopy (SEM), excitation, emission and life-
time measurements. The dependence of various optical and mor-
phological properties of the prepared materials on Eu’** ion concen-
tration has been discussed and the results are compared with those
reported in earlier literature.

* Acknowledgements: This work was supported by Korea Research
Foundation grant funded by the Korean Government (KRF-
J00902).

Site-selective laser-excitation spectroscopy of Eu**

ions doped in K, YFs crystals & 33, 11 22, Al &, A &3(F
ZtgaL)  Luminescence and excited-state dynamics of Eu®* in

K>YFs crystals are investigated by site-selective laser-excitation
spectroscopy at different temperature. The K,YFs:Eu** crystals with
different Eu®" concentrations (0.1, 1.0, 6.0, 30 and 100 mol %) were
grown by the hydrothermal method. The excitation spectra of the
"Fo — Dy transition obtained by monitoring the emission due to the
Dy — Fy (J=1, 2, 3,...,6) transitions exhibit two strong lines to-
gether with four weaker lines. The weaker lines increase in intensity
for high Eu®* concentrations. Emission spectra were obtained by
tuning the dye laser to resonance with each line in the excitation
spectra. Two kinds of decay with long and short decay times are de-
tected for the selectively excited emissions. The results indicate that
there exist at least six different sites for Eu®* in K, YFs; lattice. The
exchange interaction in Eu**-Eu’" pair is responsible for the short
decay times while, the long decay times are ascribed to the isolated
Eu’* ions. In this presentation, the results are discussed in relation

with one dimensional chain structure of K,YFs lattice.

Anisotropic Mobility of Organic Semiconductor:
tetramethyltetraselenafulvalene (TMTSF) KIM Ja-Yeon, YUN
Mira, LEE Injae(Department of Physics, Research Institute of Physics
and Chemistry, Chonbuk National University.) ~ We report the studies
anisotropic electrical transport of an organic single crystal semi-
conductor TMTSF (tetramethyl tetraselena fulvalene) in the field ef-
fect transistor geometry. The single crystal TMTSF was synthesized
by physical vapor deposition (PVD). The structure of the synthe-
sized crystals was characterized by using a four circle X-ray
diffraction. The stamp-type organic FET device was fabricated us-
ing Parylene-C as a gate insulator on an elastomeric substrate
Polydimethylsiloxane (PDMS). The extra flexible stamp-type de-
vice helps to make an intimate contact between the contact pads
and the semiconducting organic single crystal TMTSF. Also, it min-
imizes stress exerted on the organic single crystal while warranting
reversible use of the device. Anisotropic mobility of the free stand-
ing film type single crystal TMTSF semiconductor was measured in
various crystal axes relative to the direction of the source-drain
electrode. The maximum field effect mobility was obtained as 3.96
cm’/Vs (saturation region) which is an order of magnitude higher
than the value reported previously on single crystal TMTSF.

Photo-controlled Trapped Electron Density and
Memory Effect in Soluble Organic Thin Film Transistors = 7]
A 88y, @5y A48, 2 0F J 53 F A5z
o gejely. 'wmejela 3elF) &3 7153 star-shaped
oligothiophene £ 2}21 4(HPBT)-benzene, 4(HP3T)-benzeneZ
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Graphene: a flat carbon wonderland SON
YOUNG-WOO(KIAS.)  After successful isolations of graphene -
a single layer of graphite, it has been a cornucopia of interesting
physical phenomena. In this tutorial, I will briefly describe basic
properties of ideal graphene and its engineered structures and then
will discuss several issues and problems related with them.

Progressive Reports of Graphene Experiments at
Columbia University = KIM Philip(Columbia University.)  In this
presentation, we will review some of recent experimental develop-
ments in graphene research at Columbia University University.
First, we will discuss the enhancement of carrier mobilities in sus-
pended graphene samples and the strong temperature dependent
conduction in the samples. Second, the nature of these QH states
near the charge neutral Dirac point will be discussed as a single par-
ticle theory breaks down. We will discuss the transport and IR
measurement results that reveal the role of the many-body effects
due to the electron-electron interaction in graphene near the Dirac
point. In addition, the role of disordered edges in graphene nano-
structures will be discussed in the context of localization and varia-
tional range hopping conduction. Finally we will discuss the quan-
tum mechanical effects in transport in graphene heterojucntions.
Progressive Reports of Graphene Experiments at Columbia
University University
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Mutation rate threshold under changing environ-

ments with the sharp-peak fitness function ANCLIFF, Mark,
PARK, Jeong-Man(7F=&/ ] 8} Z E2]}3.)  We investigate the

evolution of biological organisms under changing environ-
mentsusing the parallel mutation-selection model for quasi-species
with the sharp-peak fitness function. While in the static case with
the sharp-peak fitness function $f(\xi)=A \delta_{\xi,N}$ a thresh-
old $\mu"{s}_{\rm th}=AS$ appears as an upper bound on the mu-
tation rate above which no effective selection can occur, in the dy-
namic case where the position of the sharp-peak oscillates between
$\xi = N$ and $\xi = 0% with period $T$ the threshold on the muta-
tion rate is found to be $\mu*{d}_{\rm th} = A/2$, and the phase
diagram on the mutation rate and fitness phase space is modified
according to the new threshold. We also calculate the stationary
values for the maximum and minimum population of the master
sequence.

Finite-Size Effects of Phase Transitions in
K-Satisfiability (K-SAT) Problem LEE Sang Hoon, HA Meesoon,

JEON Chanil, ARDELIUS John', JEONG Hawoong(Department of
Physics, KAIST. !Swedish Institute for Computer Science (SICS), Kista,

Sweden.) We numerically study various phase transitions in the

well-known random K-satisfiability (K-SAT) problem, which is a
representative non-deterministic polynomial (NP)-complete prob-

lem in computer science. In order to solve the random K-SAT prob-

lem, stochastic local heuristic search algorithms have been sug-

gested and widely studied. In such algorithms, the so-called optimal

value of noise parameters are used, which corresponds to the role of
temperature in physical systems. However, the systematic approach

to find the optimal value and its finite-size effects are hardly dis-

cussed on the SAT/UNSAT transition and the solution space struc-

tural phase transitions, like freezing, condensation, and clustering of
solutions. Using the average SAT (ASAT) algorithm, we systemati-

cally characterize various phase transitions as the density of con-

straints and the noise parameters vary, respectively. We measure

the time to find solutions, the number of unsatisfied clauses (the

so-called energy), and the “specific heat” in order to investigate

their finite-size effects. Besides the random K-SAT problem, we pro-

pose the TreeCNF problem, where we are able to systematically

control the loop structure among variables and clauses, and inves-

tigate the effect of loops in the K-SAT problem and compare it with

the random one.

Driven Contact Process with a long-term memory
HA Meesoon, KWON Sungchul', PARK Hyunggyu’(KAIST, &2]
37 ' F 3 eta, E2] 8. ‘KIAS, Ee]3+)  The pair con-
tact process with diffusion (PCPD) has recently attracted consid-
erable interest, because of a possibility of a new universality class,

which is distinct from well-established directed percolation (DP)
and directed Ising (DI)/ parity-conserving (PC) classes. Although
various scenarios have been suggested based on numerical and
field-theoretical results,its critical properties are not yet clarified.
Most recently, it has been reported that there is the long-term mem-
ory by solidary particles in the PCPD model as the main source of
this new universality class, and also suggested that there is a possi-
bility of continuously varying critical exponents depending on the
memory strength. Moreover, it is found that the external driving is
relevant to the PCPD while it is irrelevant to the models of the DP
or the DI/PC class. In this study, we propose a DP-based cyclically
coupled model, namely the contact process with power-law decay
feedback (CPP) where we can directly control not only the memory
strength but also its power-law tail exponent. We discuss how the
long-term memory,caused by power-law type feedbacks, plays a
crucial role in the continous varying critical behaviors of the CPP.
By introducing the branching bias, we show thatthe external driving
is relevant to the CPP, like the driven PCPD. Our numerical simu-
lation results strongly support that the PCPD universality class
should be distinct from the DP or the DI/PC class.

Submicrometric surfaces and interfaces out of equi-
CUERNO Rodolfo(Universidad Carlos III de Madrid.)
The recent widespread interest in processes occurring at micro and
nanometric scales has increased the physical relevance of the surfa-
ces and interfaces constituting system boundaries, both at and far

librium

from equilibrium. In the latter case, universal properties occur, such
as scale invariance (surface kinetic roughening), surface pattern for-
mation or domain coarsening. However, descriptions of these sys-
tems feature limited predictive power when based merely on univer-
sality principles. We will consider [1] examples from Materials
Science at nano and submicrometric scales, that underlie the
importance of describing growing surfaces by means of
(phenomenological) constitutive laws, in order to correctly describe
the rich behaviors experimentally found across many different
systems. Additionally, this approach provides new generic models
that are also of interest in the wider contexts of Pattern Formation
and Non-Linear Science. One of these examples will be provided by
non-conserved interface growth systems whose dynamics results
from the interplay between diffusive matter transport and ag-
gregation kinetics at the interface as, e.g., in thin film production by
chemical vapor deposition and electrochemical deposition.

[1] R. Cuerno, M. Castro, J. Muoz-Garca, R. Gago, and L.
Vzquez, Universal non-equilibrium phenomena at submicrometric
surfaces and interfaces, Eur. Phys. J. Special Topics 146, 427441
(2007). [2] M. Nicoli, M. Castro, and R. Cuerno, Unified moving
boundary model with fluctuations for unstable diffusive growth,
submitted, Phys. Rev. E 78, 021601 (2008).

Unusual dynamic roughening of vapor-born poly-
mer films LEE InJae, YUN Mira(Chonbuk National University,
Department of Physics.) ~ The surface morphologies of poly(chloro-
p-xylylene) films weremeasured using atomic force microscopy and
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analyzed within the framework of the dynamic scaling theory. The
evolution of polymer filmsgrown with fixed experimental parame-
ters showed drastic changes ofdynamic roughening behavior, which
involve unusually high growthexponent (beta = 0.65+- 0.03) in
the initial growthregime, followed by a regime characterized by
beta ~ 0, andfinally a crossover to beta = 0.18+- 0.02 in a steady
growthregime. Detailed scaling analysis of the surface fluctuation
inFourier space in terms of power spectral density revealed a gradu-
alcrossover in the global roughness exponent, analogous to a phase-
transition between two equilibrium states, from a morphology de-
fined by alpha = 1.36+-0.13 to the other morphology characterized
by alpha = 0.93+-0.04 as the film thickness increases. Our ex-
perimentalresults which significant deviate from the well estab-
lished descriptionsof film growth clearly exhibit that the dynamic
roughening of polymerfilm is deeply affected by strong molecular
interactions andrelaxations of polymer chains. I will also discuss
briefly unusual turbulent behavior of the interface of the polymer
films.
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Dynamics and Directionality in Complex Networks
SON Seung-Woo, KIM Beom Junl, HONG Hyunsukz, JEONG
Hawoong(KAIST, Dept. Physics. ISungkyunkwan Univ., Dept. Physics.
*Chonbuk National Univ., Dept. Physics.) We investigate how we
can improve the synchronizability of complexnetworks simply by
changing the link direction while conservingthe local linking cost
and topology. Performing the linearstability analysis of synchroni-
zation and numerical simulation ofKuramoto model on the directed
networks, we find that while randomassignment of link directions
generally weakens the degree ofsynchronization, properly organized
directionality can enhance thenetwork synchronization systematically.
In this respect, wesuggest a simple method of changing link direc-
tion accordingly tothe larger residual degree starting from small re-
sidual degreenodes. This result provides the plausible applications
to controlthe synchronizability of the system in various fields.

Dynamical Responses of the Quasiperiodically
Forced Hodgkin-Huxley Neural Oscillator LIM Woochang,
KIM Sang-Yoon'(o} 7t 8}z, &2/t 'zt et && )
We study dynamical responses of the quasiperiodically forced
Hodgkin-Huxley (HH) neuron model. A self-sustained oscillation
(corresponding to a spiking state) is induced in the HH model when
the dc stimulus passes a threshold value. This HH oscillator is then
quasiperiodically forced at two incommensurate frequencies. In the
periodically forced case (i.e., in the presence of only one ac stimulus
source), a transition from a periodic to a chaotic oscillation occurs
through an infinite sequence of period-doubling bifurcations. Effect
of the quasiperiodic forcing on this period-doubling route to chaos

is particularly investigated by adding another independent ac stim-
ulus source. Strange nonchaotic (SN) oscillations (that are geometri-
cally strange but have no positive Lyapunov exponents) are thus
found to exist between the regular and chaotic oscillations as inter-
mediate states. Due to their high phase sensitivity, SN oscillating
states have strange fractal geometry, leading to aperiodic "complex"
spikings, as in the case of chaotic oscillations. Variousdynamical
routes to SN oscillations are identified, and they are found to be the
same as those in the quasiperiodically forced logistic map (which is
a representative period-doubling system).

Segregation in reaction-diffusion kinetics on fractal
scale-free networks YUN Chang-Keun, KAHNG Byungnam,
KIM Doochul(Department of Physics and Astronomy, Seoul National
University.)  For reaction-diffusion process A+B—0 with equal in-
itial densities on regular lattices or fractal structure in Euclidean
space, particle density decreases with time as t*“, where o is related
to spectral dimension ds, and is equal to or smaller than 1. However
recent studies on random scale-free networks show that a is related
to degree exponent gamma, and can be larger than 1. Here, we ex-
amine the temporal evolution of particle density on fractal scale-free
networks, finding that the exponent o is equal to or smaller than 1
and related to the spectral dimension d; . This result comes from the
fact that the fractal scale-free network contains local hubs, which
are separated from each other. Thus, segregation effect governs the
exponent a. To confirm this effect, we perform the reaction kinetics
on complex networks with modules within them as well as rewired
networks from the modular network, so that the modules are
destroyed. We obtain that indeed the particle density decays slowly
in the modular networks in comparison with that on the network
without modules. Since many complex networks in real world con-
tain modules within them, segregation effect has to be taken into ac-
count when we consider kinetic problems involving more than one
species.

Community identification in directed networks
KIM Young-Do, SON Seung-Woo, JEONG Hawoong(KAIST.)
In the past, the most common approach to community identi-
fication of directednetworks has been to ignore edge directions and
apply methods developed for undirected networks. Recently, E. A.
Leicht published a work on community identification of directed
networks, which is a generalization of the widely used community
finding technique of modularity maximization in undirected
networks. However,our investigation of this method shows that this
method combines two effects together to divide networks into
communities. One effect is caused by the traditional modularity of
undirected networks, and the other effect is to group nodes of larger
out-degree (or larger in-degree) into the same community. It is
doubtful that this approach is a proper method to exploit directional
information. We propose an altanative definition of modularity
which is applicable to directed networks.

Priority Queue Systems with Bursty Input/Output
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Tasks KIM, J.S., MASUDA, N.!, KAHNG, B.(CTP &FPRD,
School of Physics and Astronomy, Seoul National University. 'Graduate
School of Information Science and Technology, The University of Tokyo.)
The priority queue systems have been intensively studied as a mod-
el of diverse complex systems with bursty dynamics. The authors
previously introduced a priority queue model whose number of in-
put tasks is given by a power law, based on the observation of mas-
sive digital records for human activities. In this talk, we present re-
cent progress in such class of models, including the one with bursty
execution of tasks. Also we discuss the relation between the queue
model and the Bak-Sneppen model and Levy’s flight random walk
problem.

Power Spectrum of Packet Traffic Flow on
Scale-free Networks ~ KIM kanghun, KAHNG byungnam, KIM
Doochul(A/&tf 8fxZ E2]8}7-)  We study the dynamics of traf-
fic flow on scale-free networks under dynamic routing and queuing
protocols. Based on simulations, we find that near the jamming
transition point, the power spectrum of packet traffic flow exhibits a
crossover between two 1/f “-type behaviors with exponent a = 1 (1
<o <2) in low (high) frequency regime. This crossover is rooted
from a characteristic waiting time of packets in the queue.

(__F-12 ) Analysis on the Movement of Oil Droplet
Controlled by Thermo-Chemical Method SONG Chaeyeon,
KM Kipornl, LEE Kyuyong, PAK Hyuk Kyu(Pusan National
University, Physics department. IUm’versity of California, Santa Barbara,
Department of Materials.) ~ Through the thermo-chemical control of
a liquid droplet on a solid substrate, we investigated the motion of
the droplet and the underlying mechanism. Depending on the con-
tact angle of the running droplet on the substrate with a chemical
gradient coating, we observed two different behaviors for the drop-
let under local laser heating: reversing for a contact angle larger
than a critical value (~90°) and passing for a smaller value. The mo-
tion at the laser heating position was found to be closely related to
the contact angle change, indicating that capillary flow plays an im-
portant role in the thermally-induced motion of the droplet.

High accuracy template based modeling by global
optimization JOO Keehyoung, LEE Jinwoo, LEE Sunjoongl,
SEO Joo-Hyun®, LEE Sung Jong®, LEE Jooyoung(Korea Institute for
Advanced Study, School of computational scineces. 'Hanyang University,
Department of Physics. “Seoul National University, School of Chemical and
Biological Engineering. 3Universz'ty of Suwon, Department of Physics.)
For high-accuracy template-based-modeling of CASP7 targets, we
have applied a procedure based on the rigorous optimization of
score functions at three stages: multiple alignment, chain building,
and side-chain modeling. We applied the conformational space an-
nealing method to a newly developed consistency based score func-
tion for multiple alignment. For chain building, we optimized the
MODELLER energy function. For side chain modeling, we opti-
mized a SCWRL-like energy function using a rotamer library con-
structed specifically for a given target sequence. By rigorous opti-

mization, we have achieved significant improvement in backbone
as well as side-chain modeling for TBM and TBM/HA targets. For
most TBM/HA targets (17/26), the predicted model was more ac-
curate than the model one can construct from the best template in a
posteriori fashion. It appears that the current method can extract
relevant information out of multiple templates.
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Diffusion of Adsorbed Polymer on Corrugated
Surface ~ JEON Chanil, JEONG Hawoong, JUNG Youngkyun1
(KAIST, 2] 32}, 'KISTI, 278 4El)  We study the dy-
namics of the flexible polymer adsorbed on two dimensional solid
surface using Molecular Dynamics simulation. In particular, we fo-
cus on the effect of the corrugation of the surface on the dynamical
behavior of the adsorbed polymer. Recently, T. G. Desai et al. stud-
ied the adsorbed polymer with analytically smooth surface and
found that the diffusion coefficient scales as D ~ N>, where Nis
the degree of the polymerization [Phys. Rev. Lett. 98, 218301
(2007)]. Contrary to their results with analytically smooth surface,
we observe that the polymer diffusing on the real atomic surface
shows more weak scaling D ~ N'. We compare our results with
some recent experiments.

Polymer Translocation in Crowded Environments
KIM Yong Woon, GOPINATHAN Ajayl(School of Physics, KIAS.
!School of Natural Sciences, University of California at Merced.) We
study the effect of the crowded environmets on the translocation of
a polymer through a pore in amembrane. By systematically treating
the entropic penalty due tocrowding, we show that the translocation
dynamics aresignificantly altered, leading to novel scaling behaviors
of thetranslocation time in terms of chain length. We also observe
newand qualitatively different translocation regimes depending up-
onthe extent of crowding, transmembrane chemical potentialasym-
metry, and polymer length.

Incorporation of Quantum Dots into the Lipid
Membrane of Giant Unilamellar Vesicles and Theoretical
Consideration of its Stability ~ ©] 78, 9] A4, F =& T
(FRFjeln, E2Jsal)  We prepare QD-Liposome Complexes
(QLGCs), which are the giant unilamellar vesicles (GUVs) with quan-
tum dots (QDs) incorporated in the membrane bilayer. We use aso-
lectin lipids, single phosphatydilcholine (PC) lipid and tri-
octylphosphine oxide(TOPO)-coated CdSe QDs with the core size
ranging 3-6 nm. Spin coating method in conjunction with electro-
formation technique yields vesicles with highly homogeneous uni-
lamellar structure of the size up to 200 microns. In addition, we
make a model for the QD size effect on QLC formation in terms of
molecular packing parameter without any free energy calculations.
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As a result, this model predicts that TOPO-coated QDs below a cer-
tain critical size (~4 nm) can stably reside in the membrane of 4~5
nm in thickness, which is well consistent with the present ex-
perimental results.

Computability of entropy and information in clas-
sical Hamiltonian systems KIM Sungyun(¢}g] o] ZE2] 4l E])
‘We consider computability of entropy and information in classical
Hamiltonian systems. We define information and information ca-
pacity in classical Hamiltonian systems through relative entropy
with respect to the reference probability distribution and probability
measure. Using recursively enumerable nonrecursive sets, it is
shown that even though the initial information and the Hamiltonian
are computable the time evolution of information and information
capacity may not be computable.

slip velocity and velocity inversion in cylindrical
Couette flow  KIM Sangrak(Kyonggi University.) ~ The relation
between slip velocity and velocity inversion in cylindrical Couette
flow is investigated by using Navier-Stokes equation coupled with
MD simulation. With the simulated slip velocities we can explain
the behavior of velocity inversion in cylindrical Couette flow.

Ergodicity and Chaos in a system of harmonic os-
cillators = LEE M Howard(University of Georgia and KIAS.) A
system of two independent harmonic oscillators with in-
commensurate frequencies (the ratio of the two frequencies is an ir-
rational number) is known to exhibit chaotic behavior. That is, their
trajectories on the phase space are not closed. Thus after a very long
time, they may possibly fill the surface of the phase space densely.
Many have regarded such a possibility as a sign of ergodicity. It is
in fact what Boltzmann conjectured for being ergodic. We prove
that for systems of finite degrees of freedom (two oscillators in-
cluded), the time and ensemble averages are not equal. Therefore
these systems may be chaotic but not necessarily ergodic. The
denseness of the phase space in trajectories is only a necessary con-
dition for ergodicity much as irreversibility is [1]. In addition we
show that a system of infinitely many oscillators can be ergodic pro-
vided that the frequencies are still incommensurate. This proof is by
the ergodicity condition given in [2].

1. M H Lee, Phys Rev Lett 98, 190601 (2007) "Why irreversibility
is not a sufficient condition for ergodicity."2. M H Lee, Phys Rev
Lett 87, 250601 (2001) "Ergodic theorem, infiniteproducts and long
time behavior in Hermitian models"
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Next Generation Solar Cell due to Nitride
Semiconductors MATSUOKA Takashi*, USAM Noritaka',
YAMAMOTO Akio’(Institute for Materials Research, Tohoku University
2-1-1 Katahira, Aoba-ku, Sendai, Miyagi 980-8577, Japan, CREST,
Japan Science and Technology Agency. nstitute for Materials Research,
Tohoku University, 2-1-1 Katahira, Aoba-ku, Sendai, Miyagi 980-8577,
Japan. zDept. of Electrical and Electronics Eng., Graduate School of
Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui 910-8507, Japan.)
The environment-friendly energy is indispensable for to establish
the sustainable society. For this purpose, it is natural to use the so-
lar energy coming from the outside of the earth. Solar cells convert-
ing the solar energy to the electrical one have been studied by using
silicon. It is expected to generate much more electrical energy and
the multi-junction cells are promising. The state-the-art of the max-
imum conversion efficiency has been realized 46% by using four
junctions. This cell is constructed with a few kinds of semi-
conductors because usual semiconductors can not cover all the spec-
trum range of the sun light. Nitride semiconductor InGaAIN can
cover from the infra-red to ultra-violet. The solar cell, which con-
sists of a Si junction sandwiched with two junctions of InGaN and
InN with a bandgap of 1.4eV and 0.7 eV, respectively, has been si-
mulated to have an efficiency of 36%. In the presentation, the as-
pects of solar cell studies in the world will be shown and the prob-
lems in the fabrication of nitride solar cells are discussed.

Structural and optical properties of asymmetrically
coupled GaN/AlGa;N/GaN bounded by Al,Ga;N multi-quan-
tum wells grown by molecular beam epitaxy PARK Young S.
(Quantum Functional Semiconductor Research Center, Dongguk University,
Seoul 100-715, Korea.) In biaxially strained III-nitride hetero-
structures grown in the wurtzite structure with the c-axis parallel to
the growth direction, giant piezoelectric and spontaneous polar-
ization effects are expected to be present as a consequence of the
non-centrosymmetry of the wurtzite structure. Actually, for fully
strained GaN on AIN piezoelectric fields as high as several MV/cm
are expected. These values are more than an order of magnitude
larger than the piezoelectric fields that can be found in zinc blende
semiconductors for the same amount of strain. If spontaneous po-
larization effects are present and are as large as predicted, then a
new degree of freedom in engineering the electric fields within a
structure can be envisaged. The samples were grown on a (0001)
sapphire substrate by molecular beam epitaxy (MBE) using radio
frequency activated nitrogen radicals. CMQW structures used here
consist of 50 sets of unintentionally doped GaN(10 A)/ALGaN(x
A)/GaN (20 A) bounded by 100 A layer thickness of Al,GarN
barriers. In order to systematically study the effect of the inserted
layer on PL spectra, a serious of the samples were grown, changing
the thickness (Ti) of the inserted layer from 0 to 32 A. In order to

evaluate the crystal quality of the samples rocking curve measure-
ments for GaN (00x2) plane were carried out. The full width at half
maximum (FWHM) of the GaN buffer layer was approximately 30
arcsec. The /26 scans around GaN (00x2) reflection for the sam-
ples were employed. These scans clearly showed high order satellite
diffraction peaks up to m = -4, indicating a good layer periodicity.
Due to the highly-organized structure, the peak positions for the sat-
ellite peaks as well as the GaN buffer (or substrate) layer are clearly
resolved. To better understand the overall strain state of the SL with
respect to the GalN layer, reciprocal space maps (RSM) were ob-
tained for the asymmetric (10%5) reflection of the GaN layer and
the SL. The spread of diffraction intensity is related to the ori-
entation distribution and decrease in the coherency of the scattering
along the structure. More detailed optical properties will be dis-
cussed later.

Electronic structure of ZnO-based oxide semi-
conductors LEE Woo-Jin, CHOI Eun-Ae, BANG Junhyuk,
RYU Byungki, CHANG Kee Joo(Department of Physics,Korea
Advanced Institute of Science and Technology, Daejeon 305-701, Korea.)
The homologous oxides LnMO3(ZnO)m (Ln = In, Lu, Yb, or Tm,
M = Al, Ga, In, or Fe, and m = integer) are composed of an alter-
nating stack of a LnO, layer and a MO(ZnO)n block. Due to the
spatial confinement of electrons in the 2-dimensional layer, the lay-
ered structure is regarded as a natural superlattice which exhibits
the quantum effect in the electronic properties. Among the homolo-
gous series, In,O3(ZnO)m and InGaO3(ZnO)y, have attracted much
attention because of potential applications for transparent conduct-
ing oxides and optoelectronic devices. For practical applications,
it is important to study the electronic structure of these materials.
In this work we report the results of first-principles density func-
tional calculations for the atomic and electronic properties of
InGaOs(ZnO)m. We investigate the stability and electronic structure
of various structures for the distribution of the Ga atoms. We find
that hole carriers are spatially confined to specific regions of the
ZnO layers whereas no clear confinement occurs for electron
carriers. We discuss the effects of hole confinement and increasing
ZnO0 layers on the band gap.

Giving a new directionto ZnO  YAO Takafumi
(Center for Interdisciplinary Research, Tohoku University, Aramaki-Aoba,
Aoba-Ku, Sendai, Japan 980-8078.)  ZnO possess various attracting
properties in terms of device applications. Wide bandgap, large ex-
citon binding energy, high saturation velocity of electron, piezo-
electricity, spontaneous polarization, almost the same lattice con-
stants as GalN, just name a few. Research efforts on ZnO are mainly
directed to the applications to light-emitting devices, TFTs, TCOs,
and sensors. Some of those researches have succeeded, while the
rest need more investigation. I would like to introduce our two proj-
ects which include the application of ZnO to nonlinear optical de-
vices based on excitonic processes and the growth of GaN thick lay-
ers on ZnO templates by suppressing diffusion at the GaN/ZnO
interface. Such efforts may help broaden the horizon of ZnO research.
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Acceptor Level due to Carbon in (1-101)GaN

SAWAKI Nobuhiko(NAGOYA UNIVERSITY, Department of
Electronics and Akasaki Research Center, Furo-cho 3C-1, Chikusa-ku,

Nagoya 464-8603, JAPAN.)  In the improvement of LD's made of
I-nitrides, low resistive or highly doped p-type conduction in these

materials is one of the important issues. Various elements as the

dopant have been studied so far, and the p-type conduction has

been available by Mg doping followed by EB or heat treatment. The

role of carbon has been studied in (0001)GaN and it has been shown
that C creates deep levels to make the material semi-insulating. In

this study, the p-type doping in a (1-101)GaN grown by selective

MOVEPE on a patterned (001)Si substrate is investigated. It is found
that Mg doping shows weak self-compensation effects and C creates

a shallow acceptor level. The phenomena are explained by the effi-

cient activation of the Mg and the efficient replacement of N with

C, respectively, at the top most surface of the (1-101)GaN during
the growth.

Energy relaxation dynamics of high density elec-
tron-hole plasma in GaN KYHM K.*, YIK. S.!, KIM J. S.2
(Dept. of Physics Education, Research Center for Dielectric Material and
Advanced Matter Physics, Pusan National University, Pusan 609-735,
Korea. 'Dept. of Physics, Research Center for Dielectric Material and
Advanced Matter Physics, Pusan National University, Pusan 609-735,
Korea. “Research Center for Dielectric Material and Advanced Matter
Physics, Pusan National University, Pusan 609-735, Korea.)
rier dynamics is useful to provide fundamental understanding for

Hot car-

light emitting device operation and failure of the initial device’s
fast-response. Although energy relaxation is interpreted in terms of
various carrier-phonon interactions, correction of the many-body ef-
fect is demanding as the density increases. In particular beyond the
critical high density, so-called exciton-Mott density, collective be-
haviour of electron-hole plasma (EHP) requires to include screening
in the phonon interactions. In this work, the energy loss rates of
EHP are obtained numerically by following the approach of Pugnet
et al. with a use of the Kogan formula extended to degenerate elec-
tron-hole plasma [1, 2]. Various carrier-phonon interactions are tak-
en into account such as acoustic deformation-potential, piezo-
electrical couplings, and the couplings to polar and nonpolar optical
phonons by employing interaction-specific screened electron-phonon
matrix elements. The screening of the electron-phonon interactions
is included within the random phase approximation, in which the
carriers are assumed to respond as independent particles to the total
electrostatic potential. This model was compared with experimental
data for high carrier density (~ 10" cm®), where the relaxation of
the average carrier energy was measured by the transient absorption
spectrum.

* References [1] S.H. Kogan, Fiz. Tverd. Tela (Leningrad) 4, 2474

(1963). [Sov. Phys.--Solid State 4, 1813 (1963)] [2] M. Pugnet, J.
Collet, and A. Cornet, Solid State Commun. 38, 531 (1981).

Present status of electron and hole properties of
N ISHITANI Y., FUITWARA M., WANG X.!, CHE S.B.,
YOSHIKAWA A.(Graduate school of Electronics and Electrical
Engineering, Chiba University, Japan, Venture business Laboratory, Chiba
University, Japan. ' Graduate school of Electronics and Electrical Engineering,
Chiba University, Japan.) — Recently the crystal quality of InN is being
improved. Now the residual electron density has reduced to the order
of 10"cm”. The experimental Hall electron mobility is about 3000
e’/ Vs or less. The effects of threading dislocations and point defects
are not clarified. Further the hole properties also remain unclear even
though the pInN has been recently achieved. However there is a bar-
rier in the analysis of carrier transport properties: high density electron
accumulation around the surface or interface. We have overcome this
barrier by infrared spectroscopy and characterized the electron and
hole properties outside the accumulation layers. InN layers with the
thickness up to Sum were gown on GaN layers on (0001) ovALOs or
GaN substrates. Measurements were conducted at room temperature
by infrared reflectance and spectroscopic ellipsometry. We obtained
the carrier mobilities by taking the plasmon energy broadening as life-
time broadening. The LO phonon — plasmon coupling states were ob-
served in infrared spectra. It was found that surface electron accumu-
lation shows the negligible effect on the spectra, while the electrons
accumulated around the interface between a substrate modulate the
spectra. Thus we extracted the carrier properties outside the accumu-
lation layers. Figure 1 shows optical electron mobility U™, for the
plasmon vibration vertical to the c-axis, which nearly reaches to 5000
cm’/Vs. The analysis on anisotropy in plasmon damping reveals the
large effect of threading dislocations or columnar grain boundaries on
electron mobility. Figure 2 shows the Mg density dependence of the
carrier density and mobility. Just in the region (II) where net accept-
ors were found by electrolyte capacitance-voltage measurements, the
low mobility for holes is found. The hole density up to 10" cm® and
mobility of 25 — 70 cm’/Vs were observed.
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Fig.2. Dependence of carrier den-
Fig.1. Optical electron mobility ™. sity and optical mobility on [Mg].
The Way to the Growth of High Quality InN
KIMURA Takeshi, LIU Yuhuai, SHIMADA Taka-aki', HIRATA
Masaki', WAKABA Masaki', NAKAO Masashi’, JI Shi-Yang',
MATSUOKA Takashi*(Institute for Materials Research, Tohoku
University, 2-1-1 Katahira, Aoba-ku, Sendai, Miyagi 980-8577, Japan,
CREST, Japan Science and Technology Agency. 'Institute for Materials
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Research, Tohoku University, 2-1-1 Katahira, Aoba-ku, Sendai, Miyagi
980-8577, Japan. Future ICT Research Center, National Institute of
Information and Communications Technology, 588-2 Iwaoka, Nishi-Ku,
Kobe, 651-2492, Japan, CREST, Japan Science and Technology Agency.)
The MOVPE growth of InN by a horizontal reactor is compared
with that by a vertical reactor. The phase diagram does not almost
depend on the reactor structure, but rather the parameters such as
V/1II ratio and the growth temperature. The growth rate of InN in
the horizontal reactor significantly increases in comparison with the
vertical reactor due to the reduction of the stagnant layer thickness,
the increases in the source supply to the substrate surface and the
high concentration of source gases by narrowing the flow channel.
For the horizontal reactor, the polycrystalline phase appeared in the
case of the low carrier-gas flow-rate and disappeared for the high
carrier-gas flow-rate. These data suggest that increasing the carrier
gas flow rate can suppress the gas phase reactions. In the case of the
horizontal reactor, InN can be obtained at temperatures as high as
625°C, compared with the maximum growth temperature of 575°C
in the vertical reactor. But the growth rates significantly decrease
above 600°C due to the decomposition of the InN. The above re-
sults are of great importance to pave the way to the growth of high
quality InN with MOVPE.
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Fabrication of InGaN-based light-emitting diodes
with nano-particle embedded p-type electrodes KWAK Joon
Seop(Department of Materials Science and Engineering, Sunchon
National University, Sunchon, Jeonnam 540-742, Korea.) GaN and
related compounds are receiving great attention as optoelectronic
devices such as light emitting diodes (LEDs). Achievement of
high luminous intensity by flip-chip LEDs (FCLEDs) with Ag re-
flector or using top emitting LEDs (TELEDs) with highly trans-
parent ITO contacts is required to improve the external quantum
efficiency (EQE) and light output of LED. However, since the
work function of Ag and ITO is lower than 5.0 €V, it is difficult to
produce low-resistance p-type electrode with Ag or ITO only. In
this study, in order to develop ohmic contact materials having
low contact resistance and high transmittance, nano-particle em-
bedded p-type electrodes for FCLEDs or TELEDs were
suggested. In order to elucidate the mechanism for forming a low
resistance ohmic contact by the nano-particle structured ohmic
contact materials, we proposed the carrier transport model in
which the carriers flow from the metal directly to the dense deep
level defect band, and also suggested that a formation of in-
homogeneous Schottky barriers at the p-GaN/Ag reflector or
p-GaN/ITO interface due to the breaking-up of the ohmic contact
materials may increase current flow, followed by further reduc-
tion of contact resistance.

Formation of AIN Film by Sapphire Nitridation
and Its Polarity Determination = FUKUYAMA Hiroyuki(Znstitute
of Multidisciplinary Research for Advanced Materials (IMRAM), Tohoku
University.) Aluminum nitride (AIN) is an ideal candidate as a
substrate material for AlGaN-based nitride semiconductor devices
for the deep-UV LED and LD from the viewpoints of lattice mis-
match and transparency to UV light. High-quality single crystalline
AN films have been fabricated by nitriding sapphire by N»-CO gas
mixtures with a precise control of driving force of the nitridation re-
action based on the phase stability diagram of the AIN-Al,O3-C-N»-
CO system at elevated temperatures. Al,Os(s) + 3C(s) + Na(g) =
2AIN(s) + 3CO(g). This process provides the <0001>-axis oriented
AIN film as large as 2 inch in diameter on both (0001) and (11-20)
planes of sapphire substrate. However, details of the nitridation and
its polarity have not been clearly understood yet. In the present
study, the reaction mechanism of the nitridation method is
discussed. A kinetic model for describing the nitridation process is
presented. In addition, polarity of the AIN film is studied by con-
vergent-beam electron diffraction (CBED).

Reduction of Leakage current and current dis-
persion in AIGaN/GaN HFET  LEE Jung-Hee(Schoo! of Electrical
Engineering &Computer Science, Kyungpook National University, Republic
of Korea.) We proposed two different methods for reduction of
leakage current and current dispersion in AlGaN/GaN HFET. The
first is introducing a novel Si delta-doped layer/p-GaN back barrier
instead of conventional semi-insulating GaN buffer layer. The
p-GaN back barrier is very effective in blocking the current flow
through isolation layer below the channel layer. Also, Si delta dop-
ing makes the reduction of the current dispersion by changing
charge distribution. Second is employing a Ar" implanted device
isolation instead of MESA isolation. This planar type device, which
exhibited no degradation in 2DEG mobility and carrier concen-
tration, eliminates the sidewall leakage current and surface damage
caused by plasma etching to define mesa in the fabrication of con-
ventional AlGaN/GaN HFET and hence greatly reduces the buffer
(between device and device) and gate leakage currents and consid-
erably improves the electrical characteristics such as high drain cur-
rent density and high transconductance. In addition, the Ar’ im-
planted AlGaN/GaN HFET exhibits low current dispersion which
is believed to be due to inactivating the surface outside of the active
area and hence reducing the leakage current between pad metals.
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Epitaxial Growth of GaN-on-Si LED  BAEK J.
H., KIM Gang Ho, LEE Seung-Jae(LLED Device Team, Korea Photonics
Technology Institute, Gwangju 500-460, Korea.) Silicon substrate is
cost-effective, scalable in size and has well-characterized electrical
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and thermal properties. In addition, GaN-on-Si techniques are very
promising in OEICs and micro-electro-mechanical systems (MEMSs)
based on mature Si technologies. Despite these advantages, silicon
has not been widely used as a substrate material for GaN growth
owing to several problems. This talk deals with recent technical ap-
proaches on GaN-on Si LED at KOPTI. Crack-free GaN epitaxial
device structures emitting at 460 nm were grown on the plateau
of patterned Si(111) substrates by metalorganic chemical vapor
deposition. The light-emitting diodes were fabricated through a wa-
fer bonding process with Si receptor wafers having a high reflective
metal reflector. The characteristic performances of the wafer bond-
ed LEDs showed 8.3mW at 20mA with forward voltage of as low
as 3.1V.

Recent progress in the growth of GaN single crys-
tals using the Na flux method KAWAMURA Fumio*,
KATSUIKE Satoshi, HIRABAYASHI Yasuhiro, KITANO
Yoshihiro, IMADE Mamoru, YOSHIMURA Masashi, KITAOKA
Yasuo, MORI Yusuke, SASAKI Takatomo (Division of Electrical,
Electronic and Information Engineering, Graduate school of Engineering,
Osaka University, 565-0871 Yamadaoka 2-1, Suita, Osaka, Japan.)
‘We applied the LPE (liquid phase epitaxy) to the Na flux method
for achieving an enlargement of crystal size. Although large crystals
could be grown by LPE, low growth rate has been pointed out as
one of disadvantageous for industrial use. Generation of poly-crys-
tals on the crucible is the reason for the low growth rate, because
those preferentially consume the nitrogen dissolved in the solution
rather than LPE. We tried some attempts to solve this problem and
found that “Applying the thermal convection” and “Addition of
carbon” can suppress the generation of poly-crystals and can in-
crease the growth rate.

GaN on Patterned N* Jon Implanted Si  BYUN
Dongjin(Department of Material Science and Engineering, Korea
University.)  Epitaxial lateral overgrowth (ELO) and selective area
growth (SAG) of GaN on the ion implanted (111) Si substrates with
stripe patterns were attained using metal organic chemical vapor
deposition. The Si substrates were irradiated by 37.5 KeV N ions
at different doses. The periodic patterns of 4/m width stripes of ni-
trogen ions with a periodicity of 12m were featured on the (111) Si
substrate parallel or perpendicular to the [1-10]. GaN were grown
on the prepared substrate using AIN as a buffer layer, then the ELO
GaN and SAG GaN were obtained according to the direction of the
patterns. The epitaxial grown GaN and the N* implanted substrate
were characterized. The ion implantation at high dose rate (more
than 1x10"7 cm®) creates 100-nmrthick subsurface damage in Si sub-
strate as shown in Fig. 1(b). On the damaged region, MOCVD-
grown GaN/AIN films are polycrystalline which acted as self-mask
with no increase in thickness during the ELO and SAG of GaN.
For the ELO process, complete coalescence is achieved after
around 3-um of growth in the (0001) direction [Fig. 2 (b)]. Reduced
dislocation density of the ELO GaN is evidenced by TEM and cath-
odoluminescence microscopy.

i) si(n)

Nemplanted
o Toglon

Fig. 1. Crosssectional TEM im-

ages perpendicular to the <I-

100>gan direction of the GaN lay-

ers grown on (a) AIN/ bareSi (111)

Fig. 2. Crosssectional SEM images perpendicular
to the <1-100>gan direction of the ELO GaN
structures with duration of (a) 30 min and (b) 80
and (b) AIN/N*- implanted-Si (111)  min
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Characterization of InGaN Quantum Dots Grown
on Nano-sized Anodized Aluminum Oxide Pattern DO
Hyung-A, PARK Joonmo, MOON Se-Hoon, RYU Sang-Wan
(Department of Physics, Chonnam National University.) InGaN
quantum dot (QD) is very interesting structure for green and yellow
emission from GaN based light emitting devices. However, conven-
tional Stranski-Krastanov growth was not successful to grow high
density and small-sized GaN based QDs. In this study, we have fab-
ricated InGalN QD based on nano-patterns and its optical character-
istics were measured. For the nano-pattern, 1 um thick aluminum
was deposited on SiO,/GaN/sapphire substrate and was anodized
to form hexagonal nano pores. The size of nano pores was around
80 nm and its periodicity was 120 nm. The nano-pattern was trans-
ferred to SiO; layer by reactive ion etching. The sample was used to
grow GaN/InGaN/GaN quantum dot/barrier structure in the
pores. With the temperature over 970°C, the growth occurred only
inside the pores and QD was fabricated. A pyramidal shape growth
was observed and, with the control of dot/barrier thickness, the QD
shape and location could be optimized. Because the QD is apart
from the regrown interface, the QD showed high luminescence in-
tensity and narrow spectral width.

Electrical and structural properties of high-k Er-sili-
cate gate dielectric formed by interfacial reaction between Er and
Si0; films CHOI Chel-Jong*, JANG Moon-Gyu', KIM
Yark-Yeon', JUN Myung—Siml, KIM Jin—GyuZ(Depaﬂment of
Semiconductor Science &Technology, Chonbuk National University,
Jeonju 561-756, Korea. T Convergence Technology Research Division,
Electronics and Telecommunications Research Institute (ETRI), Daejon
305-700, Korea. “Division of Electron Microscopic Research, Korea Basic
Science Institute (KBSI), Daejeon 305-333, Korea.) We investigate
the electrical and structural properties of high-k Er-silicate film
formed by the interfacial reaction between Er and SiO, films. The
increase in rapid thermal annealing (RTA) temperature leads to the
reduction of the interface trap density (D) by one order of magni-
tude, indicating the improvement in the interface quality of Er-sili-
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cate gate dielectric. The increased capacitance value of Er-silicate
gate dielectric with thermal treatment is attributed in part to the re-
duction of SiO, thickness and to the increase in the relative dielec-
tric constant of Ersilicate film caused by the chemical bonding
change from Si-rich to Er-rich silicate. The #n-situ heating high-volt-
age electron microscopy (HVEM) operated at 1.25 MeV reveals that
the thermally driven Er diffusion through Er-silicate film is respon-
sible for the further reaction with the remained SiO; film, resulting
in the thickness evolution of Er-silicate film. The effective work
function (Fmer) of Er metal gate, extracted from the relations of
equivalent oxide thickness (EOT) versus flat-band voltage (Vrs), is
calculated to be ~ 2.86 eV.

Radiative Carrier Lifetime of GaAs Quantum
Nanostructures 7 S, 4 &5, W A, 3 84, 2 27, o

9%, 5108, A 9F, o1 Y, B FL2 ol FF, = 4, 2
A A QG R AF(FFHY P el 2ERedTE 1 E
FH 87| e d 7Y Y2 A AL ‘HFEEG A TY o
NYEYaE TR ‘A Fu g TFLge
22)  In the present work, using the nature of Ga migration on
the GaAs surface, we fabricated GaAs QDs and coupled quantum
ring (CQR) structures. The structural and optical properties of
GaAs quantum nanostructures (QNSs) were investigated by atom-
ic force microscopy (AFM), photoluminescence (PL), and time-re-
solved PL. For investigation of the optical properties, the samples
were excited by a pulsed laser with a wavelength of 400 nm and
pulse duration of 120 fs.The GaAs QNSs were grown by molec-
ular beam epitaxy on a GaAs substrate. A 300 nm thick GaAs buf-
fer layer and a 100 nm thick AlGaAs barrier were grown at the
substrate temperature (Ts) of 580 °C. The total amount of Ga was
3.75 ~ 5 monolayers (ML) deposited on the AlGaAs layer with
the Ga flux of 3.7x10” Torr without arsenic supply. For crystal-
lization of the Ga droplets to GaAs QNSs, arsenic was introduced
at Ts of 200 °C. To manipulate the shape of the GaAs QNSs, the
arsenic flux was controlled from ~107 to ~10° Torr. After the
crystallization and subsequent thermal process at Ts of 420 °C, a
50 nm thick AlGaAs layer capped the GaAs QNSs. Finally, a 10
nm thick GaAs layer was deposited at Ts of 580 °C as a capping
layer.To investigate radiative carrier lifetime (t) of GaAs QNSs
with different shapes and densities, we chose three kinds of GaAs
QNSs such as low density GaAs QDs, single QRs, and coupled
double QRs. The GaAs QDs showed monotonic increment of t
with increasing emission wavelength while the QRs have small
changes of t in wide emission wavelength range. In particular, in
the case of double QRs, we observed double exponential PL decay
characteristics at the emission wavelength from 680 to 720 nm
with slow and fast decays. When the emission wavelength over
720 nm, we observed the single exponential PL decay with a small
change of © with increasing the emission wavelength. In addition,
t for the high-density QD sample showed the strong increment
with the QDs size and quenching behavior, while t for the
low-density QD sample slowly increases with increasing the QDs
size.

Ultraviolet-blue emission from crystalline Si/silica
core/shell nanowires grown from Si-rich oxides using a Ni catalyst
24,8589 7%, 33, 2 94, ELLIMANR. G.(4¢
o) FAAA2: 288 AF  sFFY oG AN R F G
Crystalline Si/silica core/shell nanowires (NWs) are produced by
annealing Ni-coated Si-rich SiOx (SRO) films at 1100 °C under a N,
ambient. The SRO films of 100 nm were deposited on p-type (100)
Si wafers by PECVD under varying conditions of silicon concen-
tration (ns;), and a Ni film of 10 nm was coated on top of the SRO
films by 1f sputtering. The diameter of individual NWs is relatively
constant along their length although some of them exhibit kinks and
twists, as confirmed by SEM and high-resolution TEM (HRTEM).
The average diameter of NWs increases from 48 to 157 nm as ng; in-
creases from 37 to 43 at. %. The NWs with ns; = 37 at. % are amor-
phous SiOx (silica), as analyzed by HRTEM and XPS. In contrast,
the NWs with ngi=43 at. % show clear HRTEM images of
core/shell structures. Electron energy loss spectroscopy analysis al-
so confirms the core/shell structures. The room temperature photo-
luminescence (PL) spectra of the NWs have two major emission
bands in the near UV (381 nm) and blue (435 nm) ranges at ng; = 43
at. %, whilst at ns; = 37 at. %, only a blue band is observed. These
results suggest that the UV PL bands are closely correlated with the
core/shell structures of the NWs. The PL intensity of the NWs with
ng; = 43 at. % is more than 30 times enhanced by 6 h irradiation, es-
pecially above ~ 380 nm. In contrast, free-standing NWs show no
such irradiation-time behaviours, indicating the light-induced PL
enhancement possibly results from the oxygen-related defect states
at the SiO,/Si wafer interface.

The Effect of Isoelectronic C Impurities on B
Diffisionin Si 3 4&, & T8, & 715(Department of Physics,
KAIST))  Carbon incorporation into Si has been thought to be a
solution to the transient enhanced diffusion (TED) of B dopants in
the process of thermal annealing. There have been several theoret-
ical and experimental attempts to explain the suppression of B dif-
fusion in the presence of C. It is believed that Si self-interstitials,
which play an important role in B diffusion, are trapped by the C
atoms. However, it is still not clearly understood how the B dopants
interact with the C impurities and what are the diffusion pathways
of B. In this work, we investigate the atomic structure and the elec-
tronic properties of complexes consisting of the C, B, and Si self-in-
terstitial and the diffusion pathways of B in C-doped Si using
first-principles calculations. We consider various configurations for
a C-B complex, and find that a <100> split-interstitial is the most
stable complex. Our calculations show that it costs a very high en-
ergy of about 3 eV for the B atom to diffuse from the stable C-B
complex, indicating that the B dopant is indeed trapped in the
neighborhood of the C atom.

Electronic Structure of Oxygen Vacancy in
Amorphous HfSi0;  CHANG Kee Joo, NOH Hyeon-Kyun, RYU
Byungki(Department of Physics, KAIST.) ~ We perform first-princi-
ples theoretical calculations to study the atomic and electronic prop-
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erties of amorphous HfSiOs. We use molecular dynamics simu-
lations to generate the amorphous phase of HfSiO4, and find that
the average coordination numbers of the Si, O, and Hf atoms are
4.02, 2.66, and 6.25, respectively. The density of amorphous
HfSiO4 is estimated to be smaller by 7-9 % than the crystalline
phase. The pair-correlation function shows that the Si-O and Hf-O
bonds have the bond lengths of 1.66 and 2.14 A, respectively. We
also examine the defect properties of an O-vacancy and discuss the
degradation mechanism in metal-oxide-semiconductor (MOS)
devices. In the amorphous phase, various O-vacancies exist, with
different numbers of the Hf and Si atoms in the neighborhood. It is
suggested that O-vacancies with only the Hf atoms in the neighbor-
hood cause the threshold voltage shift and the transient charging ef-
fect in HfSiOs.

Effect of laser spike annealing on the electrical and
optical properties of ultrathin hafnium oxide high-k dielectric stacks
PARK Joon Won, CHUNG Heayang, LIM Daeyung, KIM Dong
Hak, CHANG You Minl(kyunghee university department of physics.
'FST corp. R&D center) ~ We performed a systematic study on the
effect of laser spike annealing (LSA) on the electrical and optical
properties of ultrathin hafnium oxide high-k dielectric stacks.
Equivalent oxide thickness (EOT) extracted from C-V measure-
ments decreased for dielectric stacks annealed at low laser powers.
However with increasing laser power, EOT re-increased, likely due
to SiO; interfacial layer growth. C-V curves of LSA high-k dielectric
stacks showed less positive fixed charge as compared to rapid ther-
mal annealed one. On the other hand, C-V hysteresis revealed en-
hanced charge trapping/detrapping behavior for all the LSA high-k
dielectric stacks. Photoluminescence measurements showed a sim-
ilar trend, displaying enhanced defect luminescence from LSA di-
electric stacks. Charge trapping defects seem to be created during
rapid heating and/or cooling processes of LSA. We performed
post-LSA, low thermal budget anneals in various gas ambient, but
they don’t seem to effectively quench or passivate the LSA created
defects.

Optical Switching based on Carbon Nanotube
A, F A &89, 9, S. Manivannan, & J, g 734,
S, A A, & A7 (F e gl Fr ) ~Fd o] S A4
gaZeo]d 7+, 'DRTECH) ©2U=FBE(CNTs)S o}
St FE S e 24 EAE U dARAANANE 52 A
}ih2S 7153 S22 Field emission display (FEDs)U X-ray
electron source$} Z2 AXHE AX2ZA Y A7 do] A &
] AP EH AL Gtk & AFolAe ot FES HEE A
Be ol&ste] B3 29 Ho] Zhed F2E AT 9A 7]
AT A 2E B H(resist assisted patterning, RAP) 2.2 4
Zd e AYe {2 E Cathode 2 ©]-€3FH 3 =2 Avalanche gain
© 2 X-ray imaging®ll AMEEH & ¥ EE A ES FHS Anode=
2 83819] diode type] 722 AT-E Pt ol & B3l F
28134o] 7heet &, Fge A FH Y garyeRE A
g AT, HEE A e E6e 54 2 Es WAYS oS
ATt AFH o2 ZFALE = FFo| et AALEEG ol
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S 93 1 EH 5 X-A - HHRXRD:High Resolution X-Ray
Diffractometry)# X-A ¥AME &9 H(XRR:X-Ray Reflectometry)
o thste] Gobdet dAFTH 2AZHMQW) 59 =] 27
g, AAHE, 74 59 TFEREL S A3 93 HRXRDO A
£ 277 B(rocking curve)®t o ¥ w/26 ZF o et o]z ¢} &3
U 55 ot &3 JAx 7Y ARAE A ERSM:
Reciprocal Space Map)oll &3t 278 2 £ < of3f 1] aL o]
Ag &% 93 F2ELES EA%T. 9 54, AR
(roughness) ¥ =& Z7937] 913 XRRAA = 11 o] &, &
9 24 8 Y olag ol & 9 TEEE ENY AdE A
R I AFHEY A=/l tste] =gt

2o e N F

B3R £371€9 7129 88 (Introduction to
X-ray Phtoelectron Spectroscopy) u 8H(F st £
) B FEIHSANA= 7IEFHA IAEY A2 & 7 dshd
AES o2 FHEA 7HOR g AHEH &= BAAEE7]
& (XPS)oll 3l Al Ao £t} 4 XPSe] Aol thafA] 273t
a, 2 g 24 G Y AL, volE £ 58 0|27 7}
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Nano-Bio Technology for New Biomedical Science
E HAKRISS) HZMELHELZ FFAAA 71 S
go]A, o] 29, Y=g&a}, 58 &3 Ui vlole % 71
A FAAE FG7ES QoFste] LA o] & T M2 vt
o] 98 F37|& B 7He/dol tste] EQtaa} St H|
A 2k An| Q) coherent anti-Stokes Raman scattering(CARS),
HEA SH|F E&E £47]&2] secondary ion mass spectrome-
try (SIMS), & Wi=7]¥t vpe]l & §% Z37eS &3t M
GAAE, BAAH £A 7]&o] Hlo] 29| g Fofl AA3t= A
2L 7HsEE &Y F3te 8 A Y Ao AT AT
£ A2 o] Bo Fuz grh. o] g o] viento| @ §T&
o] 7tA & M 22 #37]E Fofd] Hstel FAHE 2o] Bt
a7} g,

CMOS platform for ubiquitous molecular sensor
u G (A2 3FaL)  Nano System Institute(NSI) has been con-
centrating on the integration of the Nano structure on the CMOS
platform with minimal process steps added to the conventional
CMOS process, thereby easy transfer from the Nano related tech-
nology to the massive CMOS process line is possible. For this, as an
example, we devise 2 methods; special pad structures appropriate
for the sensor applications and introduction of the self aligned con-
tact scheme between the aluminum and Nano structure. In this pre-
sentation, the sensor application of the technology based on the car-
bon nanotube (CNT) sensor array integrated on top of the CMOS
chip is explained. In the methods, the CNTs networkas an semi-
conductor layer is formed on top of each sensor cell site of the fab-
ricated chip after the CMOS chip is fabricated using the standard
CMOS process. According to applications, the functionalization of
the CNT surface (and/or the oxide surface) is performed to obtain
the change in the conductance of the CNT layers due to the chem-
ical reaction. Then the sensing circuit in the chip converts the in-
formation to a digital code. For the sensor circuit, the timing dis-
criminatormeasures RC (CNT-Resistor &Capacitor) time constant
and generates triggering signal depend on the change of the CNT’s
conductance. Time-to-Digital Converter (TDC) is used to measure
the timing interval which is generated in timing discriminator. The
delay-locked-loop is used to compensate the variation of buffer de-
lay cell against process variations, temperature and power supply
change. As demonstration examples, the glumamine - glutaminase
reaction, the HSA —aptamer reaction, DNA-DNA hybridization
have been tried for arrays builton the CMOS platform. The initial
results show that the sensitivity and selectivity are in the range to be

used as the general platform for electrochemical sensing of the mol-
ecule reactions based on the CMOS pad structure and Nano struc-
ture integration.
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Unique characteristics of excitonic matter in cupr-
ous oxide (Cux0) JANG Joon Ik(Department of Physics,
Northwestern University.) A direct-gap semiconductor Cu,O pro-
vides a model system for studying thermodynamics as well as pop-
ulation and relaxation kinetics of excitonic matter owing to its
unique crystal structure. As a bound state of an electron and a hole,
an exciton can be optically created and makes itself visible by radia-
tive recombination. If excitons can be raised to sufficient densities,
they may undergo Bose-Einstein condensation. From the per-
spective of fundamental exciton physics, renewed interest came
with the observation of exciton polaritons. A polariton is a quantum
superposition of an exciton and a photon, where the initial coher-
ence with a definite wavevector is primarily determined by the in-
cident laser pulse. In this talk, I will talk about the difficulty in
reaching the exciton condensate primarily arising from the for-
mation of short-lived “dark” biexcitons (excitonic molecules). Also
I will present various experimental results strongly indicating the
half-matter/half-light character of polaritons.

Molecular Random Approach in Lithography
Process and Self-Assembly for below 20 nm Pattern Formation:
How to model Moleclar Lithography Process and Self-Assembly
A (el §-&E2]3F)  20nm ol HE Fd S
34 1.7 nm CD (critical dimension)¥ 1 nm ©]&}2] LER (line
edge roughness) ¥+ LWR (line width roughness) &7 o] 3 a3t}
dutH o2 ZAFAE 43t X EAEY St Inm B
ot A} Molecular glass = #2455 AA 95 LER & &4
7129t dimensional ZH-2 o1& 9 self-assembly &Fo] Q3
t}. =& A= Monte CarloE 7122 % molecular 734 9] 2
209 387 self-assembly 58S HAFEARSIAL AF Ao}
H] 3 TE 3 aerial image contrast, photoacid generator, acid
diffusion length, quencher, acid 12]3l quencher diffusion co-
efficients, and polymer sizeell T % LER ¢] WS A&

The Structural Properties of Crystalline InGaOs-
(ZnO)n CHANG Kee Joo, LEE Woo-Jin, CHOI Eun-Ae,
BANG Junhyeok, RYU Byungki(Physics, KAIST.) Recently,
InGaOj3(ZnO)m, which belongs to the homologous oxides, has at-
tracted much attention because of potential applications to trans-
parent and optoelectronic devices. In this work, we investigate the
structural properties of InGaO3(ZnO)y, (m = 1 - 6) using first-princi-
ples calculations within the density functional theory framework.
‘We consider three different structures, where the Ga atoms are ran-
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domly distributed in two central layers of a GaO(ZnO), block of
the layered structure, and form a flat boundary and a zigzag modu-
lated boundary. It is generally found that the flat boundary structure
is energetically less favorable because tensile strains are loaded in
the ZnO layers due to the lattice mismatch between the Ga-O and
Zn-O layers.On the other hand, in the Ga-modulated boundary
structure and the random distribution of the Ga atoms, the struc-
tural stability is much enhanced as strains are properly released. For
each structure, we discuss the stacking sequence of metal-O layers
and the polarities of the ZnO layers.

AteE urdte] o9 9] AF o] BF,
A, o W (E&Hd st Fel3hF) HEA 3FAAN /RAE
(dielectric material) 2 ©]- & E11 = SiO+= 3 ST k)7 271
ool vl 2] &= 7]7Hgiga)F <! &Ael A 2 577} Snm ©]
32 gFolX Al H o, AR} B'd Y (electron tunneling) &gl
71913 =2 A F(leakage current)ol] &) & & A Ao =&
stk A 71&29 Si0yk=3.9~5.002 AT A EE ALO;
(k=8~10), ZrOy(k=25) ¥ HfOy(k=30) 5-¢] AT=H L 3t} o] 5
FR8771 Si0, Bot 7] W ol Bvh FAE FEdlA 278 &
A 58E 7H F vk 2¥8A S 7183} HS(electrode) 79
FBF Qg do] grEojof g Bt of 2}, HF o ix] W= 7
(energy band gap) B Z3to] gl HA|FZE 7R AL Qlojof S5
St AR/ 50 A ok b TS Y] AR, L F
59 2 EA7F Aok SIOE HE s olerng X F
A NLAAFE EF It o|27] 74X B2 ATt o] FoiA
3 T}k ALOs, HfO,, B9 ZiO= B2 2T X A8 23
E g0l 3t olF ZrO= vl B2 AT E HRE
3] G2 o[ X] W= 74 (energy band gap), A2 272 HEA
=2 €3 AT HEA Si 7] SH HAS o FF] =2
FolE 7HA A 7] "Wl FEi ol e 54 Ll
g 7 Atk B3} Zr0 = =2 &84, 288, 8
A Qom e d&FTH 5% WA S 24l 9lo]
Hopoll A B FES T glon, J3t YA E R 2
719 BA Y 2ANAM Y FHAF, =2 T2l 2 E(curie temperature)
AA ASHE 2HEA Y] HEZE, i t2EHoldA &4%59)
S5 Z4gda glow, Hepg ot Z =7} 2~38) 23t g
g yad ol Holu % T8 S AT A2 VdE =
Ak 24 o) 7| & St} o]n] FZ | 9] &2 83} 9 uf 9l
o, o5, JiQl Fo dE7)Y Aol T AR 7] Bk of
Uzt 958 717, Asxt, 3 A Tl ZHA S&EHH AE
Hm 728, AL 8d 5ol A 288 F A FEHuj e 9
= 3t 9lth B Aol A= RF-sputtering ol <3 ZrO, ¥H4h-&
Fsted, STt g WelE A7) 93t Xay dif-
fraction(XRD), ellipsometrys5 ©]-&3t9 S-S ¥ 493}
R, SEM#} AFME &9t 9 Bxe|x] HlE #2syth
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Spin effects on Collective modes in a 2D array of
DMS quantum dots KIM Nammee, KIM Heesang(Dept. of
Physics, Soongsil University.) The intra-band collective excitation
of a two dimensional(2D) diluted magneticsemiconductor (DMS)
quantum dot (QD) array is investigated, including the s-d exchange
interaction, the spin splitting and the Coulomb interactions inside a

dot and between dots. We obtain more branches of collective modes
than those of the single dot excitation or collective modes without
spin splittings due to the result of degeneracy breaking by the
Coulomb interaction and the giant Zeeman splitting. The B dis-
persion of collective excitation energy for multi carriers per dot has
discontinuity due to the carrier transfer between energy levels. The
depolarization energy shift in a DMS QD array is found to be pre-
dominantly due to inter-dot coupling.

Fabrication and Characterization of Mn-doped
ZnO Nanocrystals into a SiO, Layer LEE Youngmin, YOO
Seungyong, CHO Hyunchil, KIM Deuk Young, KANG Tae Won,
LEE SejoonI(Dongguk Univ., Dept. of Semiconductor Science. IDongguk
Univ., Quantum-fuctional Semiconductor Research Center.) The fab-
rication of ferromagnetic Mn-doped ZnO (ZnMnO) nanocrystals in-
to a SiO; layer and their electrical tunneling transport properties
have been investigated. The formation of ZnMnQO nanocrystals was
performed by irradiation of ultra thin ZnMnO layer using 248 nm
KrF excimer laser. After the formation of the ZnMnO nanocrystals
into a SiO; layer, the tunneling transport properties were evaluated
through the fabrication of metal-oxide-semiconductor (MOS)
capacitors. The MOS capacitors showed the clear memory window
with flat-band voltage shifts ranging from 0.73 V to 1.25 V. Here,
the control of memory window was achieved by changing the size
and density of nanocrystals through the control of laser power
density. In addition, to use the spin-functionality of ferromagnetic
ZnMnO nanocrystals, back-gated spin-tunneling MOS diodes have
also been fabricated. The fabricated devices clearly showed the
step-likely increased current staircases attributing to tunneling trans-
fer of carriers, and surprisingly, the current-oscillation packets were
observed at each current staircase. The peak-to-valley ratio of the
packets showed a dependence on the magnetic properties of the
ZnMnO nanocrystals, and it indicates that the current oscillation
packets observed at the tunnel-bias-state for the MOS diodes are at-
tributed to the non-linear resistance due to the spin repulsion during
spin tunneling processes.

AF NRH X BE Zn0 Y2 EY ¥
AdEslel 383 54 q7F H YUY, o] AE, A FHFLeF
Fof sl RIS A2 F R FH e 2 FFAF)  ZnOe
dutE o2 F20A 337 eV AR HolF 9 YW =AY 60
meVe] 2 A E ARUA], 4AEY 57 22 55 559
ZEA A itk kA Yked, degd), Y FE 22 12349
ZnO Y= F2E] g9 NE 9 B3t tEo] g
ZnOY =22 & Al HE317] 93 dFEo] Edo] o] Fof
A3 Yok BE EX O Y7]9 ZnOTZRES LED, B4
A, AA 9} 22 Aol A&37] AeiME A3t 49 ZnOE
AL F Qlojof drk ZnOE YHHH 2 & s s A
o] Z3s) A wire, rod el 1x+g F2E=Z & A, 43
Z 790 wEbA belt, wall, wire, niddle, sphere$} 2-& thFal Ak
9 FZERZE JF%c BFA 1439 Zn0 Y=TZE 4
mechanism¥ 327 g5 o] Q3ltt B AF= ZnO Y
FTFEES F 297 229 GaN7|# Yol G233t 71 4E23

0:

o
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S ol g3t AFAH oY, AT 220l e P4 A3}
FE-SEM$& o] &3t ARG o™, A3 A|tE 254 wat

i)

Py
flo mjo

wall#} wire 18] 3L o] FHE Y x| 49
At ol# e A= vE O 2 nanowire ¥4 mechnism
Aok =3 49 Zn0 Y= TZE 2FTZRE

o ZALFEoH, A2 PLEE S 5% B4 EH = Frlstadth

o dr f4 B (E
[o3
ok ok ok 2 fu

oo 1x r
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AL #8938 58 A3 Zn0 Y=z
=9 FEd 9% GaN 7] ¥t TP t}o] & E (light-emitting diodes)
B3 FY o NEF P FF AR PR FNFLF
el B2 F R Y EGT e vrEA 23 o
T74)  HZ, GaN 7]k &g o] =] ATl loj A, LH =
(high-brightness) &3 t}o] 9 = (LED)Z ¢33t Z528 Tt o
g ATV 7HE S8 A7 H A QT old] E ATFeAME F
F=g F4E 99, ITO (indium tin oxide) FEA= ¢l ZnO
U2 E (nanorod)E FHEAIZl GaN7|¥t LEDE T3 Th
Zn0 Y2 EE F3H S 53te] 90 T w2 2404
S E ATk 20 mA A FFY(current injection) 3kl A, ITO )il
ZnO Y =2 =& FHAIZI LEDY FE8a &2 [TOW A= 7E
o] LED$} B2 & W 56 % ©1¥ FEBHAA F713t9 . ZnO
Y2t FHo o9t F3FEY F7F= LED ZHAAA side
walls®] 47 AX Tl 93t o3&} 4+ (multiple photon
scattering)ol] &3+ AFo|t} B AFE St FI3 S8 Eoll
IEELEDE 78T F A& A2 2 7y gt}

Structural and optical properties of Al doped ZnO
thinfilms & 4%, A £9', & g2, 3 4x!, v 222
ol APF T 8 Bl wg ot | E g ol A 4A &) E
Figgelrled 7 AFEAEH)  We present the struc-
tural and optical properties of Al-doped single-crystal ZnO films
synthesized on Al203 substrates by a RF-magnetron sputtering
procedure. The structural properties of the films were characterized
by x-ray diffraction (XRD) measurements. The XRD measurements
demonstrated that the films had a hexagonal wurtzite phase with a
strong c-axis orientation. We did not observed any extra peak from
the XRD measurements. The lattice constant ¢ was linearly in-
creased with Al doping ratio. These strongly implied that Al atoms
were randomly substituted for the Zn atoms. The optical and chem-
ical properties of the Al-doped ZnO films were investigated by pho-
toluminescence(PL) and x-ray photoelectron spectroscopy measure-
ments, respectively. We will compare the structural and optical
properties with electrical properties of the films.

Impact of Electrical Carrier Conductivity on
Ferromagnetic Properties for As-doped p-type (Zngg:Mngo7)O

Layers BONG Hajong, SHIM Dahye, SEONG Junje, LEE
Sejoon', KANG Tae Won', KIM Deuk Young(Dongguk University,
Department of Semiconductor Science. 'Dongguk University, Quantum-
Sfunctional Semiconductor Research Center.)) ~ The dependence of ferro-
magnetic properties for As-doped p-type (Zno.9sMngo7)O layers on
their hole conductivity has been investigated. The control of the
hole conductivity was performed through the modification of neg-
ative background-charge densities by controlling the oxygen partial
pressure (Ppy) during the initial growth stage before As doping. For
measurements of temperature-dependent resistivity and temper-
ature-dependent magnetization, it was clearly observed that the
Curie temperature and spontaneous magnetization for the As-doped
ptype (ZnogsMngo7)O layers are systematically increased as the
hole conductivity increases. The similar behavior was also observed
for the electron spin resonance measurements. By means of Raman
spectroscopy, Hall-effect electrometry, and x-ray photoelectron
spectroscopy measurements, we found out that the incorporated
Mn”" ions and As dopants get more stabilized as the Py, increases;
i.e., the increase of Pp; during the initial growth stage before As dop-
ing leads not only to the increase of hole conductivity but also to the
increase of magnetic anisotropy for the samples. Therefore, as a re-
sult, the improvement of ferromagnetic properties with the increase
in the hole conductivity can be ascribed to originate from the in-
crease of long-range ferromagnetic coupling between stabilized
Mn”" ions and hole carriers donated from stably incorporated As
acceptors.

Preparation and improvement of Be,Zn; O films
PARK Dae-Sung, KIM Jung-Hyun, YU Ji-Hyun, JEONG
Tae-Soo', YOUN Chang-Joo(School of Semiconductor and Chemical
Engineering, Chonbuk National University. ! Semiconductor Physics
Research Center, Chonbuk National University.) — BexZn;xO alloy ma-
terial has shown potential in optical and electrical properties for
BexZn;.x0/ZnO multiple quantum well in the ZnO-based device
applications. However, the study of growth mechanism of
BexZn,.<O film is still limited to further understand the relationship
between film properties and growth conditions. This work is there-
fore undertaken to study the dependence of the properties of
BexZni.xO films prepared by simultaneous reactive RF sputtering on
Be composition. After deposition, post-annealing at various temper-
ature ranging was performed to improve the film properties. The ef-
fect of Be composition and post-annealing temperatures on the mor-
phological, structural and optical properties were studied by using
scanning electron microscopy (SEM), X-ray diffraction (XRD) and
UV visible infrared spectrometer.
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Optical phonons and excitons in semiconductor
nanostructures % A4, o] A4, = ¥4, HONG T. B,
TITOVA L. V.!, MISHRA A.', SMITHL. M., JACKSON H. E.,
YARRISON-RICE J. M?, 3 920° 3 7A2° vt @ (JE e}
L B2 87 Department of Physics, University of Cincinnati, USA.
*Physics Department, Miami University, USA. > $+=7)-3}7] 278,
YeAZH7AE)  CdS §EeA] Gi=T-Z2o] of gt 2het bt g
A2 g Ay 275 Bt} [1-3]. g CdS Yi=A Ed T
A2 cw dF AAE &3l FEH e Yol oFoll TG FFo=
- HF o USS EUth F 2HEF2 AR B FEY o
AlE Aoz FAEEY 5ol A2 YA Enpr} 3 whg
o] A7) B2H Ao} YA B9 914 Wsle] N E B
§hgo] Thrh Aolt). ol & o]a|8l7] 8] AA T VA=
22 g ou g A, VA Qo] oz g
A2 BRI E A G ET AR H20] 4 RN
A2 A3E vhgo] A UErTh AR EF A s 53
A olE A E AAY FHol %200 ps FEAS Tl v
ol tegfolofo 4 o] A S Tk AT Pojz] Zol
M9 58 Brhe Fe Rolth gk Aok RS AN E S4¢
olsfe] =g Frh B A ERREY Bk 28 EYe4
S 49 % B EE B8] BSHYT. o9 zHoz |
Ak 2A RS S okt TF T
Al E7L tizgfolo] 1
& A|ALSHE Aotk §9) 2t 4te bk
ol e} okt thaA et o
MAS AR ¥R Uit dieAEd Y 2349
P ANE £5Y F7H} Aol Yu AAYFY WS F
4 0.2 v FA A A E 547 o) gloe)eha B}
[11 K.-Y. Lee et al., Appl. Phys. Lett. 91, 201901 (2007). [2] H. Rho
et al., Appl. Phys. Lett. 92, 013111 (2008). [3] T. B. Hong et al.,
Appl. Phys. Lett. 92, 143112 (2008)

BaTiO; @X A4 Y=gAE9] $A% 23
AT (X= gamma-Fe;03, Fe;0y, alpha-Fe,03, Fe) 7 !4, o] &
2,3 Aol B A, T 84 3 FF, ol 2 R AT
EYjetn B3 ol e Be] e P EYIFET] A7)
HZ g7 AEEA A T (multiferroic) & o] AR ol T
S M A g Aol it ATrF ek 23 gl #H
ZHAAE o] &3 EF Y= (nano-composite) YAHES] ATFZH
H Usdss B, 27, Alx2d 58 2oz B3y
PR A 7HA] B A AR ES 22 F 3o 2AHA
1] 2822 A3} 274 (ferroelectric) & S0l 7HA & o
715 £29 FRE EduEZo] £ & qlrh BaTiO:E ¥
(core) o2 Ag3ste] 1 FHol ZAFEZY A (shel)S 22
BaTiOs@gamma-Fe,O; 8 9] core@shell U=QJ Aol A ) ¢ 2 =}
713 (magnetodielectric :MD) &4to] A A=, o]FA =
MD Z#e] g1oE Uizt Al 25, A4 2239 +
A, A ZH A9 e o ol IHEHIUT [2]. ol

i

HAL ZaAA@FA A core@shell =R AHEANA ZAF
AR5 A9 ARTZ7} core@shell =AY AEY] B4 &
A=t W ettt AS UEiiY, 2822 trls Al
A9 AT Rololl A core@shell =PRSS AATE A7)
T T893 2 dFoA e dx-d GAIEE AHES FE5
B9 (x-ray absorption spectroscopy: XAS)#} x-41 27| 4 o] A A
E3H (xray magnetic circular dichroism: XMCD)& ©]-&3}¢]
core@shell &9 BaTiO;@X (X=gamma-Fe;O;, Fe;O4 al-
pha-Fe;Os, Fe) U= YAEY AAFTRE AF39 ) &3] 22
3 Al 24l = Fe, Ti 59 o] 3% o] 259 A7t
29 Y E 2330t 2819 XASS XMCD 249 23+ Fe
ol &Eo] & 37KFe™) Aol oM, A 29 Ti o] &
& 719 KT Ael 2k AFE 3 BaTiOs@X W= A5 <) Alw
X Qe Ti ol 2EY F5 2WEF 2d= FAIG F=2 7
o= AL B 9t o] EH A BaTiOs@X Y=d A5 A
ATFZ7 B X = G Bt =93taat gt

[1] S. Mornet, et al., Chem. Mater, 19, 987 (2007). [2] Y. S. Koo, et
al., Appl. Phys. Lett. 91, 212903 (2007).

N

Mr 2 oy ox

A
2
2

U fAgAl s v 239 vzdy 54
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Polarized Micro Raman Spectroscopy of Bi-layer
Graphene MOON Hyerim, YOON Duhee, CHEONG
Hyeonsik, SON Young-Woo'(Sogang University. 'Korea Institute for
Advanced Study.)  Graphene has a hexagonal structure of a mono-
layer which consists of carbon atoms. The thickness of monolayer
graphene is about 0.34 nm. Graphene is isolated from a graphite
flake using micromechanical cleavage with adhesive tape. The sp2
hybrid covalent bonds in the plane result in strong interactions in
plane but weak interactions out of plane. In our previous work on
polarized micro-Raman spectroscopy of single layer graphene,
Raman G band (~1586 cm) is isotropic and 2D band (~2686 cm™)
strongly depends on relative polarizations of the incident and scat-
tered photons. This strong polarization dependence originates from
inhomogeneous optical absorption and emission mediated by reso-
nant electron-phonon interaction. In bilayer graphene, Raman 2D
band can be decomposed into four Lorenztian peaks which can be
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interpreted in terms of the four transition paths in the double reso-
nance Raman (DRR) processes. In this work, we will report on the
polarization dependence of Raman 2D band of bilayer graphene.
The polarization dependences of the four components of the 2D
band are studied in detail and compared with theoretical analysis.

Structure and Morphology of Vanadium Oxide
Nanotubes LEE Cheol Eui, SHIM Eui Taek, PARK Jun Kue,
KWON Hyo-Cheon, LEE Kyu Won(Korea university.)
oxide nanotubes (VOx-NTs) were obtained from the composites of
alkylamines and vanadium oxide gels by using a hydrothermal
treatment (180-200 oC, 6-8 days). The structure and morphology of
the VOx-NTs with hexylamines, octylamines and decylamines were
characterized by X-ray diffraction, scanning electron microscopy
and Fourier transform infrared spectroscopy. The nanotubes were
found to have outer diameters from 30 nm to 100 nm and inner di-
ameters from 10 to 30 nm with lengths up to several micrometers.

Vanadium

Luminescence properties of Eu3+-doped Y-AlI-O
system phosphors £ 9871, 8 &4, & 1Y, GANII Seeta
RamaRaju, 3 58, 2 5%, 2 Q' (FFH g E2)47 '&
ojeta, Ee]eta)) YAG:Eu*" is well-known as an efficient
phosphor for field emission displays (FEDs) so that it motivate a lot
of interest to improve their luminescent performance. It is well
known that Eu®* emission depends on effect of crystal field. In this
work, Eu3+-doped Y-Al-O system phosphors [Y3Als01, (YAG),
Y3AIY(ALOs): (YAYQG), YAIO; (YAP), Y4ALOs (YAM)] were pre-
pared by means of solvthermal reaction method. Their excitation
spectra and emission spectra along with decay curves were meas-
ured at room temperature and the relationship between the struc-
tures and the photoluminescence properties of the phosphors have
been studied. YAG:Eu®* and YAYG:Eu* has cubic garnet phase
(centrosymmetric Dy, site symmetry) without any impurity phase
and the lattice constants were 12.02 and 12.06 A, respectively.
YAP:Eu"" and YAM:Eu*" have orthorhombic perovskite (C; site
symmetry) and monoclinic phases (C; site symmetry), respectively.
The excitation spectra of Eu3+-d0ped Y-Al-O system phosphors
consists of charge transfer band (CTB) of Eu**-O” associated with
short ultraviolet and £-f transition with "Fo-'Ls (395 nm). The emis-
sion spectra were composed of 5DOH7F,- (=0, 1, 2, 3) emission lines
of Eu*". the emission spectra of YAG, YAYG phosphors is domi-
nated by the orange emission due to *Dg—'F; (590 nm) transition
with inversion symmetry, and the emission spectra of YAP, YAM
phosphors is dominated by the red emission owing to their "Dy—'F,
(620 nm) transition with no inversion symmetry. Eu3+-doped
Y-Al-O system phosphors are discussed with necessary details in re-
lation to their complex structures.

Enhancement of Tb** emission through the energy
transfer between Tb°* and Dy** in GAG % W7], vt 719, 3 &
A, GANJI Seeta RamaRaju, 8 58, 4 3 (2Fd gz &7
atal ' FEojjstm, & 8ta)) Aluminum garnets have been
studied widely in the applications of optoelectronics and lasers due

to their stable chemical and physical properties. It is well known
that Tb**and Dy’" are the promising activators in green ("Ds—Fs)
and blue (*Fo/,—His2), yellow (*Fo2—"His/2) regions, respectively.
In this paper, we report on the structural and luminescent properties
of Dy3+ -doped GAG: o™ phosphors by means of solvthermal re-
action method. The powders were sintered at 1400 °C. The samples
had garnet structure with cubic phase. Increasing the concentration
of Dy, the lattice constants is decreased. The emission spectra of
GAG:"['b3+,Dy3+ phosphors show mainly green emission at 545 nm
due to *D4—'Fs (Tb™") and weak blue emissions at 480 nm due to
*Ds—'F (Tb3+) and “Fo/2— His 2 (Dy3+) and yellow emission at 585
nm due to *Ds—'F4 (Tb*") and *Fos—"Hisn (Dy’"). Increasing the
Dy3+ ions concentrations, Tb>* emission was increased because the
distance between the activator and donor is decreased. So, the effi-
cient energy transfer occurred between Dy3+ and Tb™" ions. The de-
cay curve was measured and probability of the energy transfer was
investigated.

Theoretical study of encapsulation of anticancer
drug into carbon nanotubes LOC Duong Dinh, KIM Gunn,
LEE Young Hee(SKKU.) Carbon nanotubes (CNTs) are good
candidates for drug delivery. Based on the local density approx-
imation, we performed density functional theory calculations to
study the energetics of cisplatin (an anticancer drug) inside CNTs.
The energy profile for encapsulation process are calculated. It is
found that the cisplatin molecule can enter the (10,10) CNT with no
activation barrier. The encapsulation energy is approximately 0.12
eV (endothermic), which implies that encapsulation and release of
cisplatin may be possible using the CNTs with diamter of ~1.4 nm.
We will also discuss encapsulation of cisplatin into CNTs with
smaller diameter.

Dp-009 First principles study of hydrogen storage in Ca
doped graphenes 7 T8, A $&, 9 Az v = (FFFY

Eg ety 'gZy L&E 8T Recently, transition metal
(TM)-dispersed porous materials have been suggested as plausible
candidates for hydrogen storages that possess optimal hydrogen
binding characteristics. A serious problem in this approach is that
TM atoms tend to aggregate instead of being atomistically dis-
persed, which results in the deterioration of hydrogen uptake. Here
we investigate the hydrogen adsorption on Ca atoms dispersed on
graphene using ab initio methods. We observe that the clustering
energy of Ca atoms is much smaller than that of TM atoms, which
indicates that Ca can be almost free of clustering on graphene. Our
study shows that the s- and d-orbital charge states of Ca atom has
crucial role in hydrogen adsorption mechanism on that complex.
Such Ca charge states on various graphene doping conditions and
the corresponding hydrogen adsorption properties are studied

Sol-Gel Synthesis and Optical Properties of
Ca;SnOy: Ev** Phosphors ~ FU Zuoling, & ¥7], ¢ 84, {4
=, d FA(FF G, E2 ) The development of flat
panel displays, such as field emission displays (FEDs), plasma dis-
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play panels (PDPs) and thin film electro-luminescent devices
(TFEL), has always been accompanied by improvements in the
phosphor used. Many efforts have been made to discover host mate-
rials as well as activators with high performance for phosphor appli-
cations [1, 2]. Alkaline earth stannate is drawing more and more at-
tention for new phosphors. Chau et al. [3] reported St SnOqEu®*
phosphor. Kim and his coworkers [1] reported a new excellent lu-
minescent phosphor, Mg,SnOs; Mn>* for application in PDPs.
Generally, the luminescent properties of phosphors are strongly de-
pendent on the crystal structure of the host materials. The structure
of Ca;SnOy consists of chains of SnOg octahedra which are linked
by edges. The calcium ions are surrounded by seven oxygen ions in
an arrangement of low symmetry. Ca,SnOxEu’* can be prepared
by solid state reaction and temperatures up to 1300°C are neces-
sary[4], and CaSnO; is formed as an intermediate product which re-
acts further with CaO to form the orthostannate. However, in this
paper, the Ca,SnO,Eu’* phosphor was prepared by low temper-
ature sol-gel method. The influence of calcined temperature and
time on structure of Ca,SnOs:Eu’" was investigated by using X-ray
powder diffraction (XRD). The experimental results show that the
dried gel was crystallized to the pure orthorhombic phase after calci-
nation at 900'C in air for 6 hours. These phosphors have displayed
bright red color under a UV source. The richness of the red color
has been verified by determining their color coordination from the
CIE standard charts, and this red emission has been assigned to Dy
—'F; electric dipole transition at 616nm and 620nm.The excellent
luminescence properties make it possible as a good candidate for
plasma display panel (PDP) application.

Fabrication and Characterization of the Ultrasmall
Split Gate Type of GaAs Quantum Dots SEO YoHan, KIM
YoungSang, JEON HanKyung, JEONG HeeJun( 2+ Ftf sff -85
&2 3}17}) We present fabrication and electrical character-
izations of the lithographically defined ultrasmall quantum dot de-
vice based on GaAs/AlGaAs heterostructure with a two-dimen-
sional electron gas (2DEG) which is located 60nm beneath the
surface. Quantum dot device, which is composed of fully tunable
metal split gates, is defined by electron beam lithography technique.
By adjusting the pinch-off gate voltages, electrical potential barriers
are formed thus electrons are confined in an electronic island. Low
temperature measurements of our device show a Coulomb blockade
oscillation as a function of plunger gate voltages due to the quan-
tum confinement and the electron charging effect. We obtain
Coulomb diamond shapes of two dots from two-dimensional plots
of conductance via gate and source-drain bias and find the charging
energies of 2.2 and 4.41 meV, respectively. Large Coulomb energy
gives a possibility of potential applications quantum dot devices
functioning in high temperature condition.

*This work was supported by the Korea Research Foundation
Grant funded by the Korean Government (MOEHRD) (KRF-
2006-331-C00120).

Dp-012 Nonperturbative Dynamical Theory on the Double

Quantum Dot HWANG Sun-Yong, KIM Seongjinl, YI juyeon1
(Zettn Eejels. Ryt E2) ) We theoret-
ically investigate the double quantum dot (DQD) system via the
nonperturbative dynamical theory (NDT). The system we study is
composed of two quantum dots connected to the single lead, which
are also coupled to each other by kinetic hoppings. We consider the
on-site Coulomb repulsion within the Anderson Model exhibiting
the Kondo resonance. With focus laid on the effects of inter-dot
hopping, we calculate the density of states and examine the varia-
tion of resonant properties.

The effect of dispersants in dispersing carbon nano-
tubes for flexible transparent conducting film PARK hyeon ki,
A 71%, B 59, ¥l F=, GENG Hong Zhang(& & tf 3}aL)
Carbon nanotubes (CNTs) were dispersed by using different dis-
persants in aqueous solution; anionic sodium dodecylbenzene sulfo-
nate (NaDDBS), non-ionic triton X-100 (TX-100), and cationic ce-
tyltrimethylammonium bromide (CTAB). The flexible transparent
conducting films (TCFs) were prepared by using the prepared CNT
solution with spray method. The TCFs were then immersed in acid-
ic solution (HNQO3) for some time. The variation of the sheet resist-
ance by acid treatment depend on the interaction energy between
dispersant and CNTs. The interaction nature was characterized by
UV-Vis-NIR, Raman spectrum, electrophoretic light scattering and
scanning electron microscopy.

Influence of Surface Morphology on Adsorption
Behavior in ZnO Nanowire Field-effect Transistors OH
Hwangyou, LEE Jeong—Ol, KIM Sang Subz, CHOI Heon—Jin3,
KIM Ju-Jin'(Department of Physics, Chonbuk National University
&Department of Materials Science and Engineering, Yonsei University.
! Advanced Material Division, Korea Research Institute of Chemical
Engineering. ZDepartment of Materials Science and Engineering, Inha
University. *Department of Materials Science and Engineering, Yonsei
University. 4Department of Physics, Chonbuk National University.) ~ We
fabricated field-effect transistors (FETSs) using ZnO nanowires with
different structures and studied the effect of the adsorption of gas
molecules on the electrical properties of the obtained nanowire
devices. Although they were grown on the same substrate and un-
der the same synthesis conditions, the devices showed completely
different adsorption behaviors depending on their surface structures.
Some FETs underwent oxidative adsorption reactions whereas oth-
ers underwent reductive adsorption reactions in ambient air. In ad-
dition to these differences in adsorption behavior, our experimental
results show that the electron mobilities in the ZnO nanowire de-
vices are also closely related to their surface structure.

Electric property of graphite oxides JIN
MeiHua, JEONG Hae-Kyung, YU Woo Jong, KANG Bo Ram,
JANG Jin Ho, LEE Young Hee(Department of Physics, BK21
Physics Division, Center for Nanotubes and Nanostructured Composites,
Sungkyunkwan Advanced Institute of Nanotechnology, Sungkyunkwan
University, Suwon 440-746, Korea.) =~ We have synthesized graphite
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oxide by simplified Brodie method and characterized IV character-
istics at room temperature. Graphite oxide shows p-type semi-
conducting behavior and its on-off ratio decreases as thickness of
graphite oxides increases. Detail characteristics of graphite oxides
were investigated using x-ray photoelectron spectroscopy, x-ray dif-
fraction, Fourier transformed infra red spectroscopy, and atomic
force microscopy.

Zero Temperature Phase Diagram And Magnetic
Excitations Of Bilayer Graphene And Nanoribbon System. & 7
& A FA(HFATe)  We theoretically study the magnetic
phase diagram of bilayer graphene system based on the
Hubbard-type Hamiltonian. By varying the doping and the strength
of the on-site Coulomb repulsion, we establish the zero temperature
phase diagram of the system by solving the Hamiltonian within the
Hartree-Fock approximation and investigate the low-lying ex-
citation spectrum such as spin waves. It is generally believed that
the bulk graphene system is nonmagnetic. However, graphite nano-
ribbons can support the edge ferromagnetism due to the strong mag-
netic fluctuations at the edges. We attempt to obtain the effective
energy functional by applying the Hartree-Fock method with the in-
clusion of the variational parameters and study the edge magnetic
excitations of both single and bilayer graphite nanoribbons.

Influence of Diameter on the Photoresponse in a
Networked Zinc-oxide Nanowire Photodetector HA Ryong,
PYUN Jae-Chul, OH Hwangyou, CHOI Young—JinI, PARK
Jae-Gwan', CHOI Heon-Jin(Department of Materials Science and
Engineering, Yonsei University. ! Nano-Materials Research Center.) We
report on the photoresponses of networked ZnO nanowire photo-
detectors fabricated by using a simple, mass-scalable process. ZnO
nanowires were synthesized by using a carbothermal reduction
process, and the diameter of the nanowires was controlled by using
the thickness of the gold catalyst. The photoresponse was measured
by using photodectors fabricated with nanowires of 80 nm and 300
nm in diameter. The photoresponse showed no dependence on the
diameter of the nanowires in the wavelength range of 200 ~ 370
nm, which is attributed to the effects of photo-generation and pho-
tolysis on the surface nanowires, while it showed a dependence on
the diameter in the wavelength range of 370 ~ 650 nm.

Field Emission Property Of Transparent Ultra-thin
Carbon Nanotube Film On ITO Glass JANG Eunsoo, GOAK
Jeungchoon, KIM Myungsu, LEE Hansung, LEE naesung(Faculty
of Nanotechnology and Advanced Materials Engineering, Sejong
University, Seoul 143-747.)  Carbon nanotubes (CNTs) are consid-
ered as an electron field emitter due to their superior electrical, me-
chanical, and chemical properties. Several applications using CNTs
as field emitters have been demonstrated such as field emission dis-
play (FED), backlight unit (BLU), and X-ray source. In this study,
we applied a simple and efficient process to fabricate a transparent
ultra-thin CNT film. First, we prepared CNT aqueous solution by
ultrasonically dispersing purified single-walled carbon nanotubes

(SWCNTs) in deionized water with sodium dodecyl sulfate (SDS).
After centrifugation, SWCNTSs at ~ 50 wt. % was present in the
supernatant. To obtain CNT film, well-dispersed CNT solution in a
milliliter or even several tens of micro-litters was deposited onto po-
rous alumina membrane through the vacuum filtration process.
Then, the alumina membrane was solvated by 3 M NaOH solution
and the floating CNT film was easily transferred to in-
dium-tin-oxide (ITO) glass defined as 1 x 1 cm® with film mask. The
transmittance of as-prepared ultra-thin CNT film measured by
UV-Vis spectrophotometer was from 68 % to 97 % depending on
the amount of CNT aqueous solution and, after roller-activation,
varied from 93 % to 98 %, regardless of CNT quantity. This ul-
tra-thin CNT film showed a very high peak current density of field
emission up to 30 mA/cm’ at 7.23 V/um and uniform field emis-
sion images on phosphor, which seems very promising to be applied
to vacuum microelectronics such as microwave power amplifiers
and X-ray sources.

Pulsed Laser Deposition ¥ 22 ZF 3
Gd,Zr,0,/YSZ ¥t9te] E8] 3 E47 4AxN 3 3L,
24, & eIy dn g )z dd Y
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Pyrochlore 25 7HA & B2 50] 42 dAEAH S YeEh&= A
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Aging effects of Ar ion treatment on screen-printed
carbon nanotubes KIM Chang-Duk, JUNG Woo-Sik, LEE
Hyeong-Rag'(School of Display and Chemical Engineering, College of
Engineering, Yeungnam University. IDepartnwnt of Physics, Kyungpook
National University.) The aging effect of argon ion treatment on
the field emission (FE) and luminescent properties of screen-printed
carbon nanotubes (SPCNTs : SWNT, DWNT, MWNT) with
square pixels was examined, to further improve field emission dis-
plays (FEDs) applications. The emission current of carbon nano-
tubes was unstable during the initial anode voltage scans related to
a type of aging process. However, the turn-on voltage was shifted to
the high voltage side in the subsequent anode voltage sweep. The
Fowler—Nordheim slopes were dynamically changed with succes-
sive anode voltage scans. The saturated turn-on voltage and emis-
sion current could be the result of a type of purification process dur-
ing the field emission. Persistent problems associated with
SP-CNTs such as bent or/and buried CNTs and the degradation of
binder-residue-induced emission were improved as a result of the
permanent straightening of CNTs and protruding CNTs from bind-
ers by the irradiation treatment. The findings here in suggest that
ion irradiation treatment is an effective method for achieving uni-
form FE and for reducing the aging time of SP-CNTs.

Stimulated Stokes and Anti-Stokes Raman scatter-
ing Process of G-mode Vibrations in SWNT & =3, o] 7|5,
9] €2 E. H. Haroz?, J. Kono((Z Yt 3}, E2]3}7). ' A=}
1, &8 E2] 87 *3Department of Electrical and Computer Engineering,
Rice University, USA.) By using spectrum-resolved detection in
pump-probe experiment, we have performed the variations of co-
herent G-mode oscillations in SWNT. Ultrashort pulses had
sub-10fs pulse duration and the spectrum covered a 200 nm broad
spectral range with a Kerr-lens mode-locked Ti:sapphire laser. The
spectrum-resolved detection was performed by placing a series of
10nm-step Bandpassfilter in the probe beam path after the sample.
The intensity of coherent G-mode oscillations as a function of de-
tection wavelength varies around the center of the spectrum and it is
related to stimulated anti-Stokes or Stokes Raman scattering
process. Then by controlling the dispersion of ultrashort pulses, we
could drive one process between SSRS and SARS.

Structural Properties of NiO Thin Films Deposited
by Reactive Sputtering Method =~ SHIN Hye min, LEE Yun man,
LEE Sang Hwa, KIM Jae-Yong(Hanyang University, Department of
Physics.) Recently, nickel oxide (NiO) has been re-studied for a

nano device material due to its excellent optical, electrical, and
magnetic properties with chemical stability. NiO films have been
used as an antiferromagnetic layer, p-type transparent conducting
films, electrochromic display devices and functional sensor layer for
a chemical sensor. In these senses, we investigated the crystalline
structure and morphology of NiO thin films to study the reaction
between the reactive gas and sputtered atoms on the substrate re-
sulted in the formation of the compound layer. We have grown
NiO thin films on Si (100) substrates using reactive magnetron sput-
tering method. Samples were deposited from a Ni target in different
oxygen reactive flows. The total gas pressure and the distance be-
tween target and substrate were maintained constant. We also pre-
pared NiO thin films at various substrate temperatures (from room
temperature to 500 °C). The combined influence of oxygen flow
and substrate temperatures on the crystalline structure and surface
roughness of the films were investigated by using X-ray diffraction
(XRD). The XRD measurements showed that almost single phase
of NiO films were formed arranging with polycrystalline structure.
The detailed studies on structural properties of NiO thin films will
be presented.

Fabrication of Carbon nanotubes Field-Effect
Transistor Using Inkjet Printing Technique. LEE YoungHee,
LEE DaeSik', LIM Seong Chu', KIM KiKang'(Department of
Physicsl, Center of Nanotubes and Nanostructured Composites2, SKKU
Advanced Institute of Nanotechnology3 Sungkyunkwan University.
ISungkyunkmm University.)  Ink-jet printing is an important proc-
ess for placing active electronics on plastic substrates. We demon-
strate ink-jet printing as a viable method for large area fabrication of
carbon nanotube CNT thin film transistors (TFTs). single wal-
led-carbon nanotubes (SWCNTSs) were dispersed in a bisolvent us-
ing Nafion. Although Not too high viscosity, CNT-INK is well
purged we want the position. It is changed contact angle and sur-
face tension that depend on water and isopropanol ratio. We have
ink jetted the aqueous CNT solution on a silicon oxides (SiO2) sub-
strate using ink jet-printer that is equipped with a nozzle of 50 mm
in a diameter. our devices exhibit field effect behavior with
ON/OFF current ratio of up to 1000.

Method of Removing Bulge Formed by
Nanoindentation of PMMA using Atomic Force Microscopy
SHIN ChaeHo, JEON InSu', JEON Seung Hee', PARK Junghwan',
KHIM Zheong. G.l(Seoul National University, Interdisciplinary Program
of Nano-Science and Technology. ' Seoul National University, Department
of Physics and Astronomy.) ~ Unavoidable formation of bulge during
the indentation process is a serious obstacle in the application of
atomic force microscope (AFM) indentation technique. Frequently
the indentation pattern is made on a soft photoresistor layer such as
polymethyl methacrylate (PMMA) by AFM. We found a new and
easy method of removing bulge of PMMA formed during in-
dentation process by using a solution of de-ionized (DI) water and
isopropanol (IPA). We can remove bulge by applying an electric
field (AC or DC) or sonication in this solution. The solution used in
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this work is mixture of DI water and IPA. The mixing ratio of DI
water and IPA is a very important factor. In this experiment, we
found the adequate mixing ratio of DI water and IPA ranges from
1:5 to 1.9, and studied the effect of applied agitations such as elec-
tric field or sonication. Our experiment clearly demonstrates that
this method can remove bulge of PMMA formed during AFM in-
dentation process very effectively. This simple method of removing
bulges can be a valuable process in manufacturing nano-devices by
using AFM indentation.

Ab Initio Study of Point Defects in Si/Ge
Core-Shell Nanowires LEE Hyungjun, CHOI Hyoung Joon
(Department of Physics and IPAP, Yonsei University.) ‘We have in-
vestigated the effects of point defects in Si/Ge core-shell nanowires
by first-principles calculations. We introduce either impurities or
structural defects into Si/Ge core-shell nanowires and describe their
atomic and electronic structures using norm-conserving pseudopo-
tentials with Kleinman-Bylander’s nonlocal projectors and the local
density approximation for the exchange-correlation potential.
Effects of point defects on the atomic and electronic structures in
Si/Ge core-shell nanowires are analyzed by calculating band struc-
tures and local density of states.

* This work was supported by the KRF (KRF-2007-314-C00075) and
by the KOSEF Grant No. R01-2007-000-20922-0. Computational
resources have been provided by KISTI Supercomputing Center
(KSC-2008-S02-0004).

Saccharide-Mediated Soft Cutting of Thin Mutiwall
Carbon nanobutes KYU Lee, YOUNG HEE Lee(Department
of Physics, Center for Nanotubes and Nanostructured Composites,
Sunglkyunkwan Advanced Institute of Nanotechnology, Sungkyunkwan
University, Suwon 440-746, Republic of Korea.) =~ Commercially avail-
able, thin multiwall carbon nanotubes (T-MWCNTs) were in-
herently entangled and had long length, so it made difficult to dis-
perse well. Length control of CNTs was important to disperse but
also, to fabricate the one-dimensional building blocks for advanced
nano-scale structures and fictionalization at CNTs ends. Length
control of CNTs was achieved by the sacchared-mediated soft
cutting. Shorted CNTs had ~ 300 nm length distribution, and
Scanning electron microscopy (SEM), and dynamic light scattering
(DLS) were used to determine the CNTs length distribution.

Resistive Switching Characteristics of Electro-
chemically Deposited Epitaxial Cuprous Oxide(Cu;O) Thin Films
PARK BaeHo, KANG Sung-Oong, HONG SaHwan, HWANG
InRok, CHOI JinSik, CHOI JungAe, OH GwangTaek(Department
of Physics, Konkuk University.)  Electrochemical deposition method
for fabricating epitaxial cuprous oxide (Cu;O) thin films was in-
troduced and resistive switching properties were also investigated.
By controlling parameters of electrodeposition process (concentration
of reacting solutions, temperatures of reaction, pH of solutions, ap-
plied potentials, etc.,), epitaxial Cu,O thin films with the thickness
of ~100 nm in a diameter could be effectively deposited on a series

of conducting substrates such as Pt, Au, and Ir. Growth mecha-
nism of epitaxial CuO thin film was suggested on a basis of
Stranski-Krastanov growth mode in which critical thickness of
Cu0 thin film fabricated in our system was observed to be around
100 nm. Additionally, we studied the crystal structure and epitaxity
of Cu0 thin films using TEM and HRXRD analysis. The resistive
switching properties of epitaxially grown Cu;O thin films were
characterized to have unipolar resistive switching properties.

Effect Of Hydrogen Amount On cm-long Single-
‘Walled Carbon Nanotube (SWCNTs) Arrays  CHAE Seung Jin,
JANG Jin Ho', LEE 1l Ha, LEE Young HeeZ(School of Nanoscience
and Nanotechnology SKKU Advanced Institute of Nanotechnology
(SAINT). 'Department of Physics Center for Nanotubes and Nanostructured
Composites (CNNC). 2School of Nanoscience and Nanotechnology
(SAINT), Department of Physics CNNC.) ~ Horizontally aligned sin-
gle-walled carbon nanotubes (SWCNTSs) were synthesized using
laminar flow in the thermal chemical vapor deposition (CVD). Fe
catalyst from FeCl; in ethanol has been used to produce long sin-
gle-walled carbon nanotube (SWCNTS) arrays. The catalysts were
prepared on the Si substrates by stamping. The mixture of CHy, Hy,
and Ar were introduced into chamber at 1000 °C during the growth.
The extremely low flow rate of CHy (8 sccm) was one of the im-
portant factors. We controlled amount of hydrogen in order to in-
vestigate the hydrogen effect. This was confirmed by scanning elec-
tron microscopy (SEM), raman spectroscopy, and atomic force mi-

croscopy (AFM).

Improved Structure of Ti-Zr-Ni Quasicrystals by
Hydrogen Absorption KIM Jae-yong, JEON Jae-kyun, LEE
Sanghwa, LEE Yun-man, SHIN Hye-min, CHOI Soo-bin, LEE
Jung-gil, KIM Eui-kwon(Hanyang University.) ~ Surprisingly, after
absorption of hydrogen in Ti-Zr-Ni quasicrystals, we discovered
that the coherence length of quasicrystal was increased approx-
imately from 110 to 270 A. Thin metallic ribbons of quasicrystals
(20 pm thick) were prepared by an arc-melting and subsequent rapid
quenching in an Ar atmosphere. Structural properties were inves-
tigated by using x-ray diffraction (XRD) and transmission electron
microscope (TEM). The possible explanation for the stabilization of
the quasicrytal phase by hydrogen will be discussed.

Thermal Conductance Measurement of Pd-CNT
Composites using Micron-Sized Suspended Structure A 714,
o ZE 23, o)l ¥, T SF, B A2 H g FHHES
2) As carbon nanotubes (CNTs) have a unique structure and
remarkable physical properties, CNT composites have attracted
much attention from many researchers. Especially the thermal prop-
erties of composite materials incorporating CNTs have been studied
intensively, as CNTs are known to possess excellent thermal trans-
port properties [1-5]. For example, thermal conductivity of CNT is
known to be much larger than that of metals such as Ag, Au, Cu
and Al. As Pd has good wetting property on the CNT surface, ther-
mal conductance measurement can be useful to investigate the in-
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teraction between Pd and CNT. To study the thermal conductance
of Pd-CNT composite, we have fabricated micron-sized suspended
structures. By using e-beam lithography and metallization, two ther-
mometers have been patterned on GaAs substrates. Thermal links
made of Pd-only or Pd-CNT composite also have been patterned
between the two thermometers. Then GaAs substrate has been se-
lectively etched to form suspended structures. We will show the fab-
rication methods and preliminary measurement data on the thermal
conductance of Pd-CNT composite.

¥ parkyd@phya.snu.ac.kr

[1] J.A. Eastman et al., Appl. Phys. Lett. 78, 718 (2001).[2] S.U.S.
Choi et al., Appl. Phys. Lett. 79, 2252 (2001).[3] M.J. Biercuk et al.,
Appl. Phys. Lett. 80, 2767 (2002).[4] R. Ramasubramaniam ef al.,
Appl. Phys. Lett. 80, 4647 (2003).[5] H.Q. Xia et al., Appl. Phys.
Lett. 94, 4967 (2003).

Graphene Single Electron Transistor fabricated by
FIB =33, ol A&, 133, 3 ZHAeddn, EoHE
g sz g E e 774 Graphene, the monolayer of
graphite, is a good candidate for validating 2-D quantum transport
phenomenon. We investigate electrical transport through the me-
chanically exfoliated graphene for observing such phenomena.
Especially, graphene nano structures fabricated by Focused Ion
Beam(FIB), operate as single electron transistor. The device consists
of a graphene island connected with narrow graphene constrictions.
Laterally disposed local gates and conventional back gate are also
employed to tune the device.

Enhanced Elastic Modulus and Thermo Mechanical
Behavior ofMicromechanical Resonators from Metal-Carbon
Nanotube Nanolaminates  H F% 7 94, & A, o] ¥,
ol 53, AW, AN, A FY, & SE, & KL B
2] {232 ' Department of Applied Physics, Standford University. *A1
SOt A| EF3HF)  We report on the mechanical properties
of nanolaminate composed of metallic thin-film and 2-D swCNT
network, including the effects of thermally induced stress. Elastic
properties are characterized by dynamic and quasi-static flexural
measurements. Before flexural measurements, the resulting nano-
laminates are fashioned into suspended doubly-clamped micro-
mechanical beams with varying widths (<5 pm) and lengths (< 50
um), in a scalable process. From both measurements, we observe a
significant enhancement of the Young’s modulus of Al/CNT nano-
laminate compared to equivalent Al beams sans CNT. Furthermore,
from large amplitude flexural measurements, beam resonators with
Al/CNT nanolaminate have increased strengths and significant
suppression of the nonlinear response. Such characteristics along
with \/(E/p) values higher than that of Si and approaching that of
AIN and SiC make these metallic-CNT nanolaminates an ideal
candidate material for micro- and nano-mechanical resonator.
Thermally induced stress in film determines thermo mechanical be-
havior of beam resonator; natural resonant frequency, quality factor
and nonlinearity. We investigate the thermo mechanical behavior of
beam resonators with Al/CNT nanolaminate compared to Al beam

resonator using heating with applied DC power and temperature cy-
cling by external heating source.
*This work is partly supported by Seoul R&BD program and MOCI

Synthesis of carbon nanotube fibers from vertical
CVD A HY, & 94, 4 74, o1 vd, &84, 3 94, o5
H(H=ES I, E2/87)  ©AYe{ B (carbon nanotube,
CNT)9] vt 38 W F 3181717352 (chemical vapor dep-
osition, CVD)2 o}z }A ¥ (arc-discharge), #olA =y
(laser-ablation)ol] &l &2 9 @AY FH Y gio] 7ls3t)
SR T 4] gV e F B 34 7] witoll o 2 4to] of
Hohe 23S Adoh H2 ol ZAE 23] s He
ZH g4 FFY(carbon feedstock)T 714 FEf Q] Zull(catalyst)
& 329 FA Z(vertical CVD)oll A&H o7 F9]3te] tf Fe
S REE A3k, AR E A&t gl Eagnt
Atk ol HH o2 Y E A FEA = 29F40 N/tex €]
e 7IAH BEE YY) g7 oz FFFA, A
B 717 SA(FE W, A4 & Thekst

Bolol] 587}
542 AGT[1,2] & ATl A5AQ BT FAT Bk
FeFue 5570 Fsd FHRE o] §3te] NEE Hahef

(z

E o At 2T FU ol €hE(ethanol, CH3CH,OH)
of] Zuj¢l = 2 Al (ferrocene, Fe(CsHs)) S 0.25~10 wt% 2 33
F FARZ FYF L, olnf FHZ Y F 2EE 1150 T2
FAAZ T A SST A 249 v&3 Y LA R AREE A
©] @ #(thiophene, C4HLS)9] @7l W& BateFE Y F23
54 ¥ E AT stk d4E gavdeFEY 73k 2
& FAPA A+ &8 v) Z (scanning electron microscopy, SEM) ¥ &34
AF& 1) 7 (transmission electron microscopy, TEM)S E3) #3}
A, &= 9 23449 JHE FEA(thermogravimetrci analysis,
TGA)#} 27t 2 3% (Raman spectroscopy) S S8 £4] 3131 th.
[ &3] 1. Ya-Li Li, Alan H. Windle. Science 304, 276 (2004) 2.
Marcelo Motta, Alan H. Windle. Adv.Mater.19, 3721(2007)

©

PMMA/MWNTs composite nanofibers fabrication
by electrospinning  ©] P&, Y, F 94, @ S5 FHT

8} E2J8F7)  Carbon nanotubes (CNTSs) possess remarkable
electrical and mechanical properties coupled with good chemical
stability due to their unique nanostructure. Thus, polymer compo-
sites reinforced with CNTs are considered to have many engineer-
ing potentials such as battery electrodes and electronic devices.
Electrospinning is a fast and simple process for fabrication of
nanofibers. Polymer nanofibers can be utilizing in a wide range of
applications such as filters, porous electrode, biomaterials, compo-
site reinforcement. In this study, we attempted to produce electro-
spinned nanofibers by using the PMMA/MWNTs composite. It
was well known that a nanofiber contained the CNTs will be en-
hanced in mechanical and electrical properties.[1, 2]. We inves-
tigated surface morphology and internal geometry of electrospinned
PMMA nanofibers with axial aligned-MWNTSs by scanning elec-
tron microscope (SEM) and transmission electron microscopy
(TEM), respectively. The mechanical and electrical properties
of PMMA/MWNTs composite nanofiber were measured by
four-prove method and universal test machine (UTM).
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NEMS(Nanoelectromechanical systems) Resonators
Of Carbon Nanotube Network And Metal-Carbon Nanotube
Composites = J¢ 2 BF, A 99, ol &, o] &, T 5
Z, o f(AEd o FaHT )
been spotlighted for its great potential as a promising material as
well as the future candidate for nano-scale electronics and mechan-

Carbon nanotubes have

ics, with CNT’s unique electrical and mechanical properties.
NEMS structure combined with CNT can be applied to elucidate
the nanotube’s physical properties as well as further applications.
Furthermore, metal based NEMS resonator structures are of interest
due to higher optical reflectivity, ductility, and conductivity com-
pared to insulator- and semiconductor- based NEMS structures. We
present NEMS beam and torsional resonator structures fabricated
from palladium and palladium-carbon nanotube (CNT) composite
to discriminate the effect of CNT. In addition, we realize NEMS
structures suspended by carbon nanotube on GaAs surface by
adopting highly selective wet-etching and reactive ion etching
techniques. The resonators are electro-statically driven and are de-
tected at room temperatures under moderate vacuum conditions us-
ing optical modulation techniques.

Synthesis and characterization of SiC nanotube
grown by using a metal catalyst 73 1%, 8- 58 2 44, 9 )
&, 5 A (Y=Eg 97, E8/53)  Silicon carbide nano-
tubes(SiCNT) were successfully synthesized by reaction of CH4 on
melting surface of Si powder with Al catalyst. The synthesis was
performed at 1300°C~1400C with Ar atmosphere. Structure and
chemical composition of the synthesized SiCNT were studied by
Scanning Electron Microscopy(SEM), Transmission FElectron
Microscopy(TEM), X-ray Diffraction(XRD) and Raman Spectroscopy
(RS), where the outer diameter was 1um and the length was several
ten pum.

First-principles study of boron impurities in MgO
HAN Jinhee, CHOI Hyoung Joon(Department of Physics and IPAP,
Yonsei University.) ~ We study interstitial and substitutional boron
impurities in MgO by an ab-initio density-functional pseudopoten-
tial method. The local density approximation is used for the ex-
change correlation energy and pseudo-atomic orbitals for wave-
function expansion. Structural deformations around the impurities
are obtained by minimizing the total energy. Electronic structures
near the impurities are analyzed to find out occurrence of any
mid-gap state.

* This work was supported by the KRF (KRF-2007-314-C00075),
the KOSEF Grant No. R01-2007-000-20922-0, and KISTI
Supercomputing Center (KSC-2008-S02-0004).

Controlled growth of single-walled carbon nano-
tubes using Mo/Fe/Al tri-metal layer and their field emission char-
acteristic NGUYEN Tuan Anh, SONG wooseok, JUNG dae-
sung(F - # sz E2]sf7)  Carbon nanotubes (CNTs) have
intriguing electrical and physical properties, which make attractive
building block in multifacet applications such as CNTs-based field

effect transistor (CNTs-FET), logic gate, gas sensor, and solar cells.
Specially, CNTs have been widely studied as field emitter, showing
promising properties due to their high aspect ratio and chemical an
thermal stabilities. Controlling the geometrical parameters such as
length, diameter, and density of CNTs is a crucial issue for applica-
tion of CNTs field emitter. Here, we investigated the control of
CNTs geometry employing the Mo as a barrier layer on Fe/Al cata-
lytic films, which confirmed by scanning electron microscopy,
transmission electron microscopy, and resonant Raman spectro-
scopy with excitation wavelength of 514 nm and 633 nm. The de-
crease of CNTs density and diameter can be attributed to increasing
the thickness of Mo top-layer from 0 to 5 nm. Additionally, we per-
formed that the effect of Mo top-layer incorporated with Fe cata-
lytic nanoparticles was studied by X-ray photoelectron spectroscopy
and X-ray diffraction. Finally, the field emission characteristics of
geometrically controlled-CNTs were carried out. This technique
could be provided for application of field emission display that em-
ploy the CNTs.

Spinning of Carbon Nanotube Yarns from Vertically
Aligned CNT Arrays  KIM Sang Yong, LEE Soonil, KOH Ken
Ha(Division of Energy Systems Research, Ajou University, Suwon,
KOREA.)  The strategy of carbon nanotube yarns from vertically
aligned carbon nanotube (VA-CNT) arrays was studied. VA-CNT
arrays with the height was above 2 mm were synthesized using low
pressure chemical vapor deposition(LPCVD) on silicon wafer sput-
tered aluminum and iron thin layer sequently. Acetylene as feed-
stock gas was supplied by mass flow controller to grow CNT arrays
with argon gas. The grown VA-CNT arrays were characterized by
scanning electron microscopy (SEM), thermogravimetric analysis
(TGA) and Raman spectroscopy. We achieved the spinning of
CNT yarns with 2.5 cm length from grown VA-CNT arrays and the
study to elongate continuous yarns are going on progress.

Synthesis of thin graphite layers on Ni surface us-
ing remote RF plasma-enhanced CVD KIM Eun Sung, HAN
Gang Hee, KIM Ki Kang, CHAE Seung Jin', FETHULLAH
Giines', LEE Young Hee2(BK 21 Physics Division, Department of
Physics, Center for Nanotubes and Nanostructured Composites (CNNC),
Sungkyunkwan University. ' BK 21 Physics Division, School of Nanoscience
and Nanotechnology, SKKU Advanced Institute of Nanotechnology
(SAINT), Center for Nanotubes and Nanostructured Composites (CNNC),
Sungkyunkwan University. ‘BK 21 Physics Division, Department of
Physics, School of Nanoscience and Nanotechnology, SKKU Advanced
Institute of Nanotechnology (SAINT), Center for Nanotubes and
Nanostructured Composites (CNNC), Sungkyunkwan University.) ~ We
have synthesized thin graphite layers using remote RF plasma-en-
hanced chemical vapor deposition (PE-CVD) with gas mixture of
H, and G;H,. By changing some of experimental variables like plas-
ma power, process time and gas mixture ratio, we have tried to
growth uniform thin graphite layers. For the synthesis, Ni 500 nm
on the SiO, substrate which is deposited by E-beam evaporation
was used. There was reduction process by H, gas before growth
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process. After growth process, we added H, purging time to remove
amorphous carbon on the synthesized layer. Graphite layers were
characterized by high-resolution transmission electron microscopy
(HRTEM), Raman analysis, field-emission scanning electron mi-
croscope (FESEM), and X-ray diffractometer (XRD).

A7) YA L o] &% PMMA/PAN/MWNTSs
EF U=A89 AF 2 £ EHAT  F AL, o HE,
A EY, A 94 9 /(e FE § EEFEE I7AE, Y
ZH el BR21 &2 H7Ek) 7] A= 1 ERNelectrical
conducting polymer)= =3 F =] wpat FEA oA =4 H <]
AR S 7= AREN AR 22 BT ZTHO2Y 38§
£ 5Hog AVH, EHF 54 FAI77] A A7 e
3] AP =L ok A Fo APHS FE o EY, A &
HAE o] &3t B, HolAE o] &3 AEANHT A7 AP
o] Qlth. o] FAME A7IAPH2 st f F-79) AEA &
Ao 2 HE YR Ax7t 7hesiH, ALEA T oy 7]
£ 9 B9 it rhedtthe 3 Adth LEA A
% A7) A=A 31E A electrical conducting polymer)+= =3 &
o] met FEAoA =X Y9 AEH S 7HAE= AE2H A
AA EERF TR0 S8 BHOoE AV|H, g3ty 54
S FFA717] A ATV Es] P QU o] F oEAQ
PAN(poly acrylonitrile)& A 7] A= 224, &2 o] -3
W A =7t o S Adoh olEd BES BEsly] ¢l
carbon nanotubes(CNTs) 2] A E AT 2N 7|AH Z =
S & A7 AF A Bl 9lth B AT A& PANY
multi-walled caron nanotubs MWCNTs)7} =388 23 Ui -¢
9] £ E(transparency) %} ZAEE FA1717] 93] PMMA(pol-
ymethyl methacrylate)E H7tete] U=A/E A7 R
A& st AR e 79 718 FRE FARR dn|
7 (scanning electron microscope) @+ A &} A1 F (transmission
electron microscope) < &3l B4 3L, W73 54 & 4-proves
ol-&3te £ 3ttt

%31 3 1. Min Kyoon Shin et al., Sensors and Actuators B, 134,
122 (2008). 2. Yuya Ishii et al., Materials Letters, 62, 3370 (2008)
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The active resonator array for artificial cochlea
PARK Hee Chul, SONG Taegeun, AHN Kang-Hun(= Yo 8}.2/,
&2]3}7)  Inspired by the outstanding frequency selectivity of
the ear, we propose an artificial cochlea based on the electro-
mechanical system. The basilar membrane is mimicked by the array
of resonators which have different resonant frequency depending on
the position. The active process in the hair cells in the cochlea is
mimicked by an electronic feedback loop. We show that the pro-
posed system shows enhanced frequency selectivity with the aid of
the implemented active feedback loop. Through finite element sim-
ulation, we design an experimentally realizable structure for the ar-
tificial cochlea.

Density functional theoryZ ©]-& %+ Orthorhombic-
NiSi/Si (010)°] Pd 94 X &9 == AF 7 W3, A 32,
A YA eLgH ey, A2 FeT e et
o, FHR7]eFE)  CMOSeIA source, drain, 12] 31 gate2]

AZE AGE 227 e F& Aol = B2 FolA, NiSie &
2P 25, H2 AYZE 2EF A Zo] Fold o wE WA
o Za 59 A W& 45 nm =9 FLE 3 3, 22 nm =
=R HE&E AC = o4a NiSie TiSi»¢ CoSipE.oh & ¢t
BAo] SF3kA FE3lk NiSiel & HEAS /MAA717] $8te]
=E5& #A7e A7 AP EHo e ok Y. C Kim e ol

LEAPE o]-&3}a] NiSi/Si 729 Pd 9A2 A718tA &9 Pd 9
A7F AH Z0 2 HA (segregation) VT BTl B A
=Y. C. Kimerald] 483 Z2FE A= Fr3t7] 98 or-
thorhombic-NiSi (010)} Si (010)2 HEAIA AW A3+ & Pd
AAE H71sA ok NiSie o 391 B29} orthorhombic +% &
oA AR FHAM ¢HE 3 orthorhombic-NiSi (010)2- Si (010)
I ZFFAZH oM, T3 Si 7| RTS o e A] HE (epitaxy con-
tact) S 913+ orthorhombic-NiSi (010)2] A&} A2 ¢ 3 ¢ =
°2 247} +6.15 %, -1.36 % 78 3+ Atk 1x4x!1 orthorhombic-NiSi
(010)¢} 1x2x1 Si (010) F AR T2E FEA 71 AE Alo] g
A7} 1.6 Aol At} o] orthorhombic-NiSi (010) ) A= 7+
o] Al et FAHA F 2HA FE Abo] 9] Al E FAthe A
£ & <= 91tk Orthorhombic-NiSi/Si (010) 22 A} T2l Pd DA}
£ X3t I9 Si GAET N 3 &2l ol X 3E = Aol oy
A BN PR, T3 AE] X3 Ni A 2 ol
Pd A7} X = J-& W ol x| TR A 7Hg g ekt

Surface Energy Calculation of ZnO and ZnS  }
(NA) “d Z(Sung-Ho), H(PARK) *d2(Chul-Hong)(Pusan National
University, Physics/RCDAMP))  The surface energy of major surfa-
ces of ZnO are estimated by the first principles calculation based on
the density functional theory. Selected surfaces are (0001), (101'0),
(112'0), (101'1), and (112'1) surfaces of wurtzite ZnO. (110) surface
of zincblende ZnO is included for comparison. ZnS surfaces are
studied similarly.

Monte-Carlo simulation of electron penetration in
solids LEE Cheol Eui, LEE Su Cheol, LEE Kyu Won, YOON
Sungmin(Department of Physics, Korea University.) Characteristics
of electron penetration in solids, such as energy losses and dis-
tributions of scattered electrons, have been calculated by using a
Monte Carlo method. Following previous studies, the Gryzinski’s
model was employed to calculate the inelastic scattering cross-section.
The elastic scattering cross section was obtained from the modified
screened Rutherford cross section in comparison to the Mott cross
section, which gives a much better backscattering probability in
Aluminum. Back scattered electrons from silicon give rise to elec-
tron beam broadening in PMMA/Si film. While the electron beam
broadening was narrowed with increasing incident energy, over-
spreading became serious. The overspreading effect was reduced by
using a blocking layer.

Effects of a Single In Adsorbate on the Au/Si(111)-
\3xV3 Surface: DFT Calculations PARK Jae Hwan, KANG
Myung Ho(Z28] E£2]8}7E)  We investigate the effects of a sin-
gle In adsorbate to the structural and electronic properties of the
Au/Si(111)V3xV3 surface by using density-functional theory
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calculations. It is found in our 3x3 supercell calculations that the In
atom prefers a Au-free T4 site as the most stable site. We find there
is a diffusion pathway from a T4 site to another T4 site with a low
energy barrier of about 0.3 eV, which provides a way of explaining
the room-temperature hexagonal STM images of In atoms observed
at low In coverages as an image of a rapidly hopping In adsorbate.
The changes in band structure induced by In adsorption are quanti-
fied and used to discuss the In-derived elimination of the domain
walls of the Au/S(111) surface.

Surface and Photoluminescent examinations of
lithium incoporated GAVO,:Eu** phosphor grown by pulsed laser
deposition BAE J. S, PARK S. S, KIM J. P, HONG T. E,
JEONG J. Hl, PARK SZ(Busan center, Korea Basic Science Institute,
Busan 609-735, Korea. 'Department of Physics, Pukyong National
University, Busan 608-737, Korea. “Department of Physics, Pusan
National University, Busan 609-735, Korea.)  The influence of lith-
ium doping on the crystallization, the surface morphology, chem-
ical states, ion distribution and the luminescent properties of pulsed
laser ablated GdVO4:Eu’* thin film phosphors grown on GaN/ALOj;
substrate were investigated by using x-ray diffraction (XRD), scan-
ning electron microscope (SEM), x-ray photoelectron spectroscopy
(XPS), secondary ion mass spectroscopy (SIMS), and spectropho-
tometer, respectively. The crystallinity, the surface morphology,
and the photoluminescence of phosphors highly depended on the
Li-doping and deposition condition, in particular, a deposition tem-
perature and oxygen pressure. Li'-doping was found to be effective
not only for the enhanced crystallinity but also for the luminescent
brightness of GAVO,Eu’" thin film phosphors. The enhanced lumi-
nescence intensity caused by the additional Li-ion doping may
be attributed to the efficient energy transfer due to better
crystallization. The details of mechanism will be discussed in this
presentation. Furthermore, XPS measurements showed two Gaussian
components of Ols spectrum assigned to Gd-O and V-O, re-
spectively, in all films. The SIMS analysis indicated that Li ion
were detected for Li-doped GdVO4Eu”" film and there was not
concentration variation of other elements.

The electron density and interface roughness
dependant electrical properties of ferroelectric semiconductor
PbZr195,Tip.4s0; thin films KIM Hyunjun, PARK Sungmin,
KWON Hyosang, LI Xiaolong, PAK Jaymoon, SONG Sanghoon,
KIM Hyunjung, CHEONG Hyeonsik, PARK Gwangseo, PARK
Doyoung(Department of Physics, Sogang University.) ‘We have in-
vestigated the electron density and interface roughness dependant
electrical properties of ferroelectric semiconductor Pb(Zry 5, Ti043)O3
thin films on Pt(111)/Ti/SiO,/Si substrate. It is found that their
crystal symmetry belongs to rhombohedral by using Raman spectra.
In order to examine the electron density (equally can be considered
as mass density) and the roughness of the interfacial layer, a grazing
incidence x-ray specular reflectivity (XRR) was employed.
Pt/PZT/Pt capacitor showed two significant electrical properties.
The one is that the hole concentration increases with the decrease of

the electron density. The other one is that the built-in voltage,
which arises from the junction between PZT layer and the bottom
Pt electrode, increases as the interface roughness increases. In this
study, we will present, for the first time, that the electron density
and the interface roughness extracted from the XRR results can be
used to investigate the change of the hole concentration and the
built-in voltage.

Study of ZnO Selflimiting growth ~ NOH S.J.,
LEE D.H, KWON SR, LEE S.KX,, LEE JH., KIM HS., HYUN
J. W.(Department of Applied Physics, Dankook University.)
ide (ZnO) has rapidly emerged as a promising material for future

Zinc ox-

devices such as transparent flexible display, semiconductor, and op-
toelectronics owing to its large band gap of 3.37 eV(large exciton
binding energy of 60 meV). In this study, we will report the self-lim-
iting growth of ZnO films on various substrates by using Atomic
Layer Deposition (ALD) at low temperatures. Diethylzinc (DEZn)
was used as the zinc precursor, H>O as the oxidant, and argon as
the carrier and purge gas. Self-limiting growth of ZnO was success-
fully obtained. The deposition characteristics and film properties
were investigated using field emission scanning electron microscopy
(FESEM), X-ray diffraction (XRD), auger electron spectroscopy
(AES), etc.. The detail results will be presented.

* This work was supported by the Korea Science and Engineering
Foundation (KOSEF) grant funded by the Korea government
(MEST)(No.R01-2008-000-10294-0).

Characterization of Al-doped ZnO deposited on
the polymer substrate treating with plasma KIM JONG-PIL,
PARK SANG-SIN', BAE JONG-SEONG, CHO CHAE-RYONG”
(Nano-Surface Technology Research Team, Korea Basic Science Institute.
INano-Surface Technology Research Team, Korea Basic Science Institute,
Department of Physics, Pusan National University, Busan 609-735.
*Department of Nanomedical Engineering, Pusan National University,.)
Plasma treatment of polymer has been utilized broadly in surface
modification to increase material adhesion and improve compati-
bility, etc. It involves the interaction of the plasma-generated ex-
cited species with a solid interface and results in a physical and/or
chemical modification of the first few molecular layers of the sur-
face, while maintaining the properties of the bulk. In this study,
Polyethylene terephthalate (PET) and polyethersulfon (PES) films
was treated by atmospheric pressure plasma. O./Air gas was used
with maintained constant gas flow rate. The exposure time fixed at
10 min. Then, we deposited Al-doped ZnO (AZO) on the polymer
by RF sputtering process. The effects of the plasma modification
were investigated in order to understand the adhesion with Al-dop-
ed ZnO. We described the phase formation, chemical bonding
states, and optical properties of Al-doped ZnO thin films. Surface
chemical composition analysis and binding energy was performed
using X-ray photoelectron spectroscopy (XPS) and Fourier trans-
form infrared spectroscopy(FT-IR). Surface morphology was ana-
lyzed by scanning electron microscopy (SEM) and atomic force mi-

croscopy (AFM).
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*This work was supported by grant the SMEs Technology
Innovation Program (S1028273)

Physical Properties of NO Molecules on MgO
(100) Powder Surface Measured by Adsorption Isotherm LEE
Jeonggil, KIM Euikwoun, LEE Sangwha, SHIN Hyemin, KIM
Jae-yong, LEE HyunHwil, LEE Dongryull(Hanyang university,
Department of Physics. 'Pohang Accelerator Laboratory.) ~ The adsorp-
tion isotherm of gas molecules on adsorbent has drawn much atten-
tion because of the useful information about the fine structure of the
adsorbed gas molecules on surface. We investigated nitric oxides
(NO) gas molecules on MgO surface to study the physical / chem-
ical interaction of NO molecules adsorbed on MgO surface. The
meso- sized MgO(100) powder were synthesized by rf-power in-
duction method. NO adsorption isotherm on MgO data were meas-
ured by using a computer-controlled isotherm apparatus below the
triple point (108.9K). The structure of NO gas on MgO surface was
investigated by X-ray diffraction at High Flux Materials Science
Beamline (PAL-5A) of the Pohang Accelerator Laboratory. The ad-
sorption isotherm data showed that NO molecules form two atomic
layers on a MgO surfaces. The atomic layer formation was con-
firmed by analyzing the thermodynamic properties including 2-di-
mensional compressibility and the heat of adsorption values. The
X-ray diffraction results revealed that the NO molecules form an 1 x
1 commensurated structures on MgO.

Density functional theoryZ ©]-&3%} Si (001) £H
ImAAFZ AT ZUFE AU, 9 SN, A4 539 A
FAIFen g, AN FGT I enSH
FHE7)eF3HL) ] Nogamietal S I =1V E A7 53
% Si(001) EHE STMS 2 A3t [T & IV F A7 44}
o2 AZst= RS B3t £ A7+ DFT (density func-
tional theory)E ©] &3to] Il = IV & 92 FolH In YAE Si
(001) W FHAAS W WA THANA S B T2 9
X & Zokth Si (001)-(2x1) EHAA In A= BT F 719
dimer A}o], dimer € Alo], U2kt F 711 9] dimer AFo]7) = 5-& S
2 % AN e AL & 5 AUk A A9 99X F AR &
Aol A 71 g et X BP S F MY dimer Ato] A THE
F YXol A A F 749 dimer Aol 2 In DA} 0] B w9
energy barrier= 2+ 0.005 eV, 0.1 eVE Ytk wabd b & F ¢

el 28 In A= B F /M9 dimer Aol 2 FA ol 5T
ok In YAE HP S F 70 dimer Atololl F2AI7] 3L, F WA In
AAE 7HEe AX B F7HH o2 FHAI A BP9 F 1Y
dimer Ato]ell 9] X] & In YAl 4] SivalleyE AWH HA S F 7
] dimer AFo]ol] 712 In QA7F 22 o 713 g 3ok

F% =9 AP YSZ 9] 2B BE QA
Fou g, B4, O, 7 98, AR g
237}, ') xR gAY B2 E)  Epitaxial 3t A3}
= 7S] 93k o7 71A] Y S Yttrium-stabilized zirco-
nia (YSZ) 5teh& ¢3lF o2 o] &5 A77F &de] P =L 9l

th 53] &2 9 AshE whg SR YA e S 6 S
7} epitaxial $FYSZ €at3o] E 23t} [1] £ Aol A= epitax-
ial$t YSZ $3}59] 7] F wiAUES €71 Y34 pulsed-la-
ser depositionZ ©]- &3] YSZ &3l&S JFAI AT 53 A A
H U 2k 24T S AIZHS "3 A ALOs 713 Sl S
© YSZ b2 A u] W 9] Abar ol whebYSZ whete] g 3
o] vl = A& xray diffraction & &3 &AE & AU AT F
AA Z23 ySzeabee (111) Wako g A3 o Aa F)
¥, (002) T2 peak = AT = UAATH ES 48] ol 74
SHEE (111) B3 peakS 723 AL (002) ke peakS & x}F
o2 F7FIAT YSZ vt 3 Wk Ak 29t ol gt
FH AR MM = xfol & BT S Al3te] 5u F7HE
5 (002) L] HEXE-2 13% S0 E Q2 M, peak WA 2 24 &
713tk A T F& A|7ho] 108] = Z713HA HE (002) TFe
29 g2 23|y A FHIL(111) FFe] vtx]ZFo] o0&
W, peak WA E S713tAh £ A @A ¢ 2ol ALO; 713 f el
SAQ YSZ w2 AW W9 4td BT S ATt 93]
prepared orientation®] B &= A& & 5= A AT

[1] G. Garcia, J. Santiso, J.A. Pardo, A. Figueras, Applied Surface
Science, 233, 191 (2004)

First-Principles Study Of Clean Ge(001) Surface
And Its Defect Structure. HONG Suklyun, SONG Jaehoon,
SUNG Dongchul, RYOU Junga, KIM Sehun', JUNG Soon
JungI(Sajong Univ., Physics. 'KAIST, Chemistry.)  The weakness of
the 7-bond across the Ge dimer on the Ge(001) surface allows the
dimer to be tilted, which imparts a zwitterionic-like property to the
dimer. In the scanning tunneling microscopy (STM) images, these
buckled dimer regions having «(4x2) and occasionally p(2x2) struc-
tures are observed with symmetric dimer regions having 2x1
structure. Recently, the empty-state STM images for the clean
Ge(001) surface were clearly observed [2]. The empty-state images
show a strong bias dependence and are very similar to the fil-
led-state images at higher bias voltages. To explain this resemblance
at high biases, we perform density functional theory (DFT) calcu-
lations for the clean Ge(001) surface. Examining the projected den-
sity of states, we explain well the bias dependence of the STM im-
ages, and the simulated images are in accordance with the ex-
perimental observation. It is well known that the clean Si(001) sur-
face has several types of point defects—type A, B, and C. Type-A
and B defects have been identified as one and two-dimer vacancies
(DVs), respectively, while type-C defects are clearly identified as
dissociated water molecules [2]. Similarly to the Si(001) case, we in-
vestigate those surface defect types on the clean Ge(001) surface.
DFT calculations are done for the Ge(001) surface with one and
two DVs, and adsorbed water molecules, respectively. The simu-
lated images are compared with the available experiment and with
the Si(001) case.

Electronic and Optical Properties of ALQOs/SiO;
Dielectric Thin Films and Compared to y-ALOs; Thin Films ~ ©]
27, DAHLANG Tahir, 3 23], 2 S|(F5 0] 8, &2/ 87)
A1,03/S10; thin films as gate dielectrics have been proposed to
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overcome the problems of tunneling current and degradation mobi-
lity in achieving a thin equivalent oxide thickness. An extremely
thin SiO; layer is used in order to separate the carrier in MOSFET
channel from the dielectric field fluctuation caused by phonons in
the dielectric which decreases the carrier mobility. The electronic
and optical properties influenced the device performance to a great
extent. In this study, the band gap and the optical properties of
Al,03/Si0; thin films were obtained from the experimental in-
elastic scattering cross section of reflection electron energy loss
spectroscopy (REELS) spectra. The bandgap of Al,O3/SiO, thin
films slightly increases from 6.5 eV to 7.5 eV after annealing due to
the bond structure change in of Al,O3/SiO,. The optical properties’
e.g., index refractive (n), extinction coefficient (¥) and dielectric
function (g) of Al,Os3/SiO, after annealing were obtained from
REELS spectra by using QUEELS-g(k, w)-REELS software shows
similarity electronic and optical properties of y-Al,Os.

Electronic and Optical Properties of Zr Silicate
Thin Films ~ DAHLANG Tahir, ©] 27, 3 23], 24 A (&%
iefnl, Ee]sfa)  Zrsilicates thin films as gate dielectrics have
been proposed to overcome the problems of tunneling current and
degradation mobility in achieving a thin equivalent oxide thickness.
The electronic and optical properties influenced the device perform-
ance to a great extent. In this study, the electronic and optical prop-
erties of Zr silicates (ZrO2)x(SiOz)1x (x=1, 0.75, 0.50, 0.25)thin films
were obtained from the experimental inelastic scattering cross sec-
tion of reflection electron energy loss spectroscopy (REELS)
spectra. The bandgap of (ZrO;)x(SiO»)1« thin films was 5.30£0.05
eV and increase to 5.85+0.05eV for x=0.25. The optical properties,
e.g., dielectric function (g), index refractive (n), and extinction co-
efficient () of (ZrO2)«(Si0;)1x thin films were obtained from
REELS spectra by using QUEELS-g(k, @)-REELS software. The ef-
fects on the optical properties of the ZrO, composition on films are
discussed. In addition, some other recent experiments are compared
with our results.

First-principles study of atomic and electronic
properties of graphene on metal (Ru, Pt) slabs =~ GOH Jung Suk,
CHOI Hyoung Joon(Department of Physics and IPAP, Yonsei
University.) ~ We have studied contact properties of graphene-met-
al systems for two metals, Ru and Pt based on first-principles
methods. We determine atomic superstructures of these systems in
considering commensuration which experimental results represent.
Our analysis shows equilibrium distances, potential barriers and co-
hesive energies of graphene-metal systems. We compare the ex-
perimental results of the scanning tunneling microscopy with calcu-
lating local density of states. To understand electronic band struc-
tures of the graphene layer on metal surfaces, we simulate angle-re-
solved photoemission spectroscopy.

* This work was supported by the KRF (KRF-2007-314-C00075) and
by the KOSEF Grant No. R01-2007-000-20922-0. Computational
resources have been provided by KISTI Supercomputing Center
(KSC-2008-S02-0004).

A A /A=A 0] %9 La0.7510.3Mn03/
YBa2C307-6¢ LaNiO3/YBa2C307-5914 28 A 3tst A7 3/
A718 &4 £4  DHO Joonghoe, KI Sanghoon, ZHANG X.
D, Ll Jian(FHj et E2]el7)  AGA/ A A o) Fuet
La0.7Sr0.3Mn03/YBa2C307-59+ LaNiO3/YBa2C307-3914 &
Page A7|H/A71H B4 B4, 714E, A<, FAs, &
YA EN SR E2 ) AAGAF) S A=A (S)S ZHA
718 FAAd e A2 ZAse AR mi/ASE 7HXA "k
Z, BAPA = AR 29050 A= 22 UgFom Fhsl
she B, 2AEAE FHAE o] FE AAEY 2W2 A=
W2 FF3A H718 a7t AS7A AGAERE 24
A2 291 AFH A=HAEY] FYA e A7 F EF Aol
o] AT N AT AH}Eo| Bo] HuH Yt} A5 59,
SrRu03/YBa2C307-59+ Zo|F-ST-Z olZdtatox] xHAENS
Hole A RE/ XA EA GddTET Y2 Aoz BIuFHY

LT ERS ZANR o2 BEEE A2 AHAAE, AW
b, ARFTIHST 22 FA WA Y FRANE o) 4
FES et ol AP A2 22 PTG H5% F
2 FFE 7HAE ASE o] La0.75r0.3MnO3(LSMO)/
YBa2C307-5¢ LaNiO3(LNO)/YBa2C307-62 A &atx A 714/
A713 54& ZAIAT 971 & 27 EAH YBCOS wa44
BAA LSMO® 5479 FAd A LNOS] F 714 th2 42 9
AR 238 AZATE T 7HA E 9 AlJ+= (100)SrTi037] 7
ol 2 HolA FHY G o] &3t o FEA] o]FHtgo g
F AAT o]EA AZE o)Futate] RUFY, W A, A&
B4, 24 T2 E SPM, SEM, EDX, XRD 5 ©| &3t B4}
At} o] =da LSMO/YBCO, LNO/YBCOY A71&/A714 &
BE 259 AV ZY FrE FA AT F 74K FE 9 ol Fut
o] AT YA LE7} B YBCOHE 9] 2A T QAL E 9} H|
WYL b I ol = AL IRIBAIL 9 F 27| el A 2
o 2 Ao Wsls ZF A

Fabrication of YBCO weak links by a focused ion
beam technique HONG Sung-Hak, LEE Soon-Gul(Korea
University.) This presentation reports the results of our recent
study on the characteristics of YBa,CuzO; weak links prepared by a
focused-ion-beam (FIB) milling technique. YBayCu3O; thin films
were deposited on sapphire substrates by a pulsed laser deposition
method at 400-mtorr O, partial pressure and 790 C substrate
temperature. Prior to the weak-link fabrication, 130~150nm thick
YBa,CuzO7 films were patterned into 2~5 mm bridges by a pho-
tolithography-with-argon-ion-milling technique. Superconducting
weak links were formed on the prepatterned microbridges by FIB
milling. We prepared various types of weak links and compared
their transport properties. They are FIB-defined nano-constrictions,
focused-ion-needle-beam scribed weak links, and the bridges pat-
terned on FIB-indented lines of substrate. We studied the cur-
rent-voltage characteristics, the critical current density and the nor-
mal-state resistance as functions of temperature. The bridges
showed variety of transition properties including Josephson cou-
pling and flux flow behaviors. Details of sample preparation and the
bridge properties will be discussed.
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Experimental study on the transision properties of
MgB; nanobridges ¥ 9%, o] £, 2 9%, 2 5x(zady
g ' YFAs *9Ygfstal)  The technology to produce
reliable and reproducible MgB, Josephson junctions is a pre-
requisite for electronic application of MgB; films. Recently many re-
search groups have tried to make various types of MgB, Josephson
elements, such as in-situ deposited trilayer structures with an artifi-
cial barrier and focused-ion-beam (FIB) defined bridges. Up to the
present the properties of those were not good enough for application
mainly due to low T, and poor reproducibility. In this work, we
have studied fabrication and transition properties of MgB, nano-
bridges with and without a natural grain boundary crossing the
bridges by using the FIB writing technique. The thickness of MgB,
films was 500-700 nm and the nominal width of the bridges was
100-150 nm. The success rate of the bridge fabrication was nearly
100% and all the fabricated bridges had T. of 38-40 K. Very near T,
current-voltage (I-V) curves showed RSJ behaviour, implying that
the Josephson effect was dominating, and at low temperatures, they
showed large excess currents due to the flux flow effect. More de-
tails on the fabrication process and the nanobridge properties will be
discussed.

Detection of Fluxoid Quantum in a Superconducting
Niobium Micro Ring Using a Micro Hall Array Sensor KAHNG
Yung Ho, JOO Sungjung', KIM Yun Wor?, LEE Kyu Won, KIM
Mun Seog, HONG Jinki', RHIE Kungwon', LEE Soon-Gul',
CHOI Jae-Hyuk(KRISS. 'Korea University. ’KRISS and Korea
University.)  Fluxoid quantization in superconductors has been ex-
perimentally observed since 1961. Tubular samples were used in
early experiments rather than rings due to technical difficulty and
this had complicated the interpretation of the data. With develop-
ment of lithographic technology, micro-size-patterned thin film
samples became available recently for studying superconducting
properties. For such samples, magnetic detection is also a technical
challenge to overcome because the quantized fluxoid signal is very
small. Here we report detection of fluxoid quantum in a super-
conducting niobium micro ring using a micro hall array sensor
where niobium ring was directly patterned onto a silicon dioxide
pacified micro hall sensor. The whole measurements were done in a
physical property measurement system (PPMS, Quantum Design,
Inc.). We also describe an experimental scheme to control magnetic
field with ten times higher resolution than the apparatus specs by
using a simple current divider.

Mixed rare rarth HTS (Nd-Eu-Gd)Ba,Cu; 0.4 thin
films grownth by pulsed laser deposition for coated conductor
KO RockKil, BAE Sung-Hwan', JUNG MyungJin', JANG
Se-Hoon, SONG Kyu-J eongz, SOHN Myung-Hwan, OH Sang-Soo,
KIM Young-Cheols(Korea Electrotechnology Research Institute. ! Seoul
National University, Materials Science &Engineering. *Chonbuk National
University, Physical Education. Pusan National University, Physic.)
In order to investigate the possibility of using mixed rare earth
(Nd1 s3Bu1,3Gdy /3)B3,2Cl1307_x (NEG123) as the superconducting lay-

er of the HTS coated conductor, the NEG123 thin film was de-
posited epitaxialy on LAO(100) single crystal and IBAD_YSZ met-
al templates by pulsed laser deposition. Systematic studies were
carried out to investigate the influences of deposition parameters of
PLD on the microstructure, texture and superconducting properties
of NEG-123 coated conductor. Deposition at oxygen partial pres-
sure of 600 mTorr was needed to routinely obtain high quality
NEG123 films with J¢’s (77 K) over 2 MA/cm” and Tc’s over 90 K.
We verified from magnetization study that the NEG123 has an im-
proved in-field Jc as the field increases at temperatures between 10
K and 77 K compared with Gd123. The Jc(77 K, self field) and the
value of onset Tc of NEG123 thin film on LAO substrate was 4.0
MA/cm’ and 92 K, respectively. We fabricated coated conductors
with NEG123 film as the superconducting layer which have Ic and
Jc over 40 A/cm-width and 1.6 MA/cm’ at 77 K, self field. This
study shows the possibility of using NEG123 film as the super-
conducting layer of the HTS coated conductor which can be used in
high magnetic field power electric devices.

Initial Suppression of T. in Optimally Doped
Bi,Sr1 6Rep 4Cu1..ZnyOs+a (Re = La, Pr, Nd, Sm, and Eu) KIM
G.C, PARK L., KIM Y.C.(Department of Physics, Pusan National
University.) ~ We have investigated the initial suppression of the su-
perconducting transition temperature, Tc, by Zn substitution in
BizSr 6Rep 4Cui.xZnOs+a (Bi(Re)-2201) with single CuO; plane. In
our study, we proposed a phase diagram of Bi(Re)-2201 as a func-
tion of the degree of disorder outside the CuQO, plane. The initial
suppression rate of Tc, described well by considering the enhance-
ment of pseudogap by the out-of-plane disorder, increased with the
degree of disorder.

Temperature Dependence of Critical Current
Density in Iron —Based High-T. Superconductor SmFeAsQpss
AHMAD Dawood, PARK Park, KIM G.C., REN Zhi-An', KIM
Y.C.(Department of Physics, Pusan National University. National
Laboratory for Superconductivity, Institute of Physics.) Critical cur-
rent density of new iron-based high T. superconductor made by sol-
id state reaction was obtained by Bean’s critical state model from
magnetization data. The flux pinning force density follows the scal-
ing behavior at different temperature, which is the sign of single pin-
ning mechanism activated at all temperatures. Temperature depend-
ence of critical current density analyzed by collective pinning model
shows that pinning sites due to spatial fluctuation of the mean free
path of the charge carrier have the most prominent role in flux pin-
ning properties of SmFeAsQOp gs superconductor
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2319t 5% 37+l A Bogliubov-de Gennes(BdG) 73 21&
A A BF (self-consistency) ‘BB 2 Zo] 2ATA 2wl
W< (order parameter) A & ZF A TH ZAEA-ZFAEA T
FAE A AZIEA gD & F1Z 3 (singlet pair amplitude
function)} A3 % X=Z F<(triplet pair amplitude function), =
4~ Z}7]3Klocal magnetization), =4 H] 2= ¥<4(local density
of state)E AAIAL FFAANAN A=A Ee FALGAZY
ZAolo W g & A F st A A XE oo HIlE B
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Extraction of the self-energy and gap function from
ARPES experiments for high T. superconductor Bi;Sr;,CaCu;Os+s.
BOK Jin Mo, YUN Jae Hyun, CHOI Han-Yong(Department of
Physics and Institute for Basic Science Research, SungkyunKwan
University, Suwon 440-746, Korea.) ‘We report the self-energy and
gap function extracted from the angle resolved photoemission spec-
troscopy (ARPES) experiments for high T. superconductor
Bi,Sr,CaCuyOgss for the optimally doped. In this analysis, we as-
sume that the self-energy has no momentum dependence and gap
function has the d-wave form. then, the self-energy at a chosen en-
ergy may be obtained by fitting the momentum distribution curve of
the ARPES intensities to two Lorentzian form for treating bilayer
splitting along the nodal cut where the paring function vanishes.
For the paring function, we will use the relation that the normalized
momentum integrated intensity is equal to the superconducting den-
sity of states. We will show how the self-energy and gap function
evolve as the temperature is lowered below T. and compare with
other studies.

Effect of Nb Doping on Superconductivity of
(Rul-xNbx)Sr2(R1.4Ce0.6)Cu20z  LEE HK, BAE S.M., LEE
J.M.(Kangwon National University Department of Physics.) We in-
vestigated the effects of Nb doping on the structural and super-
conducting properties of (Rul-xNbx)Sr2(R1.4Ce0.6)Cu20z(R=Nd,
Sm). X-ray diffraction data reveal that nearly single-phase samples
are found to exist in the range from x = 0.5 to 1.0 and from x = 0 to
1.0 for R = Nd and R = Sm, respectively.All samples with R = Sm
show superconducting transition behavior and Tc decreases slightly
with increasing x in consistent with RT thermoelectric power
measurements. On the other hand, the maximum Tc for the R = Nd
system was observed around x = 0.2. The experimental results are
discussed in connection with the structural and magnetic properties.

* This work was supported by KRF(KRF-2007-313-C00204).

Peltier current leads.  KIM sanghoon( -4 %] &}
o, E2]8l7)  For superconducting electronics, we need current
leads, which connect cryostats system at the liquid helium temper-
ature or liquid nitrogen temperature and power supply at the room
temperature. Because of The temperature difference between cryo-
stats and room temperature two major losses electric power losses
and thermal losses occurred. We have developed 100A Peltier cur-

rent lead that fabricate from P-type and N-type Peltier ele-
ment(Bi2Te3 based) for DC operation testing. We confirmed two
major losses reduced. For application of superconducting elec-
tronics which it appropriate at higher current we are willing to re-
duce the ohmicresistance and to find optimized configuration
shape.

Growth of Eu.K,Fe;As; single crystals ~ KHIM
Seung Hyun, KIM Hyung-Jin, LIU Yong, NAM Dong Hak, LIM
Soon Ho, STEWART G. R.", KIM Kee Hoon(FPRD, Department of
Physics and Astronomy, Seoul National University, Seoul 151-742,
Republic of Korea. 'Department of Physics, University of Florida,
Gainesville, Florida 32611-8440, USA.) ~ We have grown single crys-
tals of EuiKFe;As; compounds by the Sn flux method. The trans-
port and magnetic properties were investigated in both H-lc and
H] | ¢ configurations to study the possible superconducting proper-
ties of the as-grown single crystals. The role of Eu on the super-
conducting properties of the single crystals will be further discussed
in comparison with other compounds with Ba or Sr ions.

The distribution analysis of critical temperature in
YBCO thin film using low temperature scanning laser microscopy
(LTSLM) PARK sangkook, KIM maengjun, RI hyeongcheol( -3
Hrjstw &) g7) Low temperature scanning laser micro-
scopy (LTSLM) can be used for a two-dimensional display of vari-
ous sample responses arising from the localized excitation. As
shown in many experiments, LTSLM becomes particularly interest-
ing when applied to superconductors. By using the YBa,Cu3O; thin
film on a Al,Os substrate, we have measured the distribution of the
critical temperature. We suspected the shorter once exposed laser
beam time constant , the better signal to noise ratio we can get with
eliminating whole substrate heating effect. We modified laser beam
configuration by adopting maximum 3kHz modulated laser beam
which is produced by mechanical opto chopper as needed.

The development of LTSLM that can be used for
the spatially resolved critical temperature distribution of super-
conductor coated conductor  RI Hyeong Cheol, KIM MaengJun,
PARK SangKook( 4 &t 8lal E2]3}7.)  For the application of
large current transporter using superconductor coated conductor,
our research has lived up to the demand to ensure a homogeneity of
the representative superconducting properties such as critical tem-
perature and critical current density. Selectively heated region by
Si-Diode laser gives us resistance’s variation that depends on the lo-
cal property. Resistance variation can be detected by lock-in ampli-
fier referenced by 3 KHz modulated mechanical chopper. However,
as long as laser is incident throughout cryostats’s optical view port ,
there still remains light from environment. In order to reduce the ef-
fect of environmental photon, laser power is transmitted not
through air but optical fiber. A comparison of signal between be-
fore and after superconducting specimen’s isolation from external
white light has been done.
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Optical Properties and Electronic Structures of
(GeTe, Sb,Te;) Pseudo-binary Compound Thin Films ~ ©] 41,
a2 24 ad ol idl, 4 54 A 1E, 2 AT, B e
DA SILVA Juarez L. F.?, WEI Su-Huai’(Z 3/t 3}z, '2F3 7}
’NREL. SMQEL, USA.) ‘We measure the dielectric functions of
(GeTe, Sb,Tes) pseudo-binary thin films by using spectroscopic
ellipsometry. We anneal the thin films at various temperatures.
According to x-ray diffraction, the as-grown thin films are amor-
phous and the annealed films have metastable and stable crystalline
phases. By using standard critical point model, we obtain the accu-
rate values of the energy gap of the amorphous phase as well as the
critical point energies of the crystalline thin films. The optical gap
(indirect band gap) energy of the amorphous (crystalline) thin films
is estimated by the linear extrapolation of aborption coefficients. As
the Sb to Ge atomic ratio increases, the optical (band) gap energy of
amorphous (crystalline) phase decreases. Standard critical point fit-
ting show several higher band gaps. The electronic structures and
the dielectric functions of the amorphous and crystalline thin films
are calculated by using density functional theory and are compared
to the measured ones. The band structure calculations show in sta-
ble phase that GeTe, Ge,Sb,Tes, and Ge;Sb,Tes have indirect gap
whereas Ge;SbsTe; and Sb,Te; have direct gap. The measured in-
direct band gap energies match well with the electronic band struc-
ture calculations.
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Synthesis of Pb(Zrys,,Tip4s)O3 Nanodot Arrays
Using Ultra Thin Porous Alumina Membranes YANG Sun A,
CHOI Yong Chan, BU Sang Don(Department of Physics, Chonbuk
National University.) ~ We report the synthesis and characterization
of ferroelectric Pb(Zry sz, Tio4s)O3 (PZT) nanodot arrays. The PZT
nanodot arrays were synthesized by spin-coating deposition of PZT
precursor solutions using ultra thin porous alumina membranes
(UT-PAMs) as template. UT-PAMs of ~300 nm thickness were pre-
pared on Si substrate by two-step anodization method to form PZT
nanodot arrays of uniform size in large area. Hexagonally ordered
arrays of PZT nanodot were obtained by etching UT-PAMs se-
lectively with 5 wt. % NaOH solution. The average diameter and
interdot spacing of synthesized PZT nanodot arrays are consistent
with diameter and interpore distance of nanopores of UT-PAMs, re-
spectively, which could be controlled by tuning of the geometrical
structure of UT-PAMs. We also investigated the effect of spin-coat-
ing conditions and sol properties on the morphology of the
nanodots. These PZT nanodot arrays may provide a fundamental
step to study peculiar physical properties of ferroelectric nano-
structures, such as size-effect and toroidal ordering. It can be also
applied to commercial field for fabrication of PZT-based
nanodevices.

Polarized Micro- Raman Study of Molecular Wire
LIM Hyunjin, CHEONG Hyeonsik, JEONG Nak Cheon', YOON
Kyung Byungl(Sogang University, Department of Physics. ISogang
University, Department of Chemistry.) Nano-materials have been
studied extensively due to their interesting properties and the po-
tential for the applications to optoelectronic device, high speed
semiconductor, and so on. Quantum dot, nanowire, nanorod are
examples of the nano-materials. Among these structures, molec-
ular wire is the thinnest of quantum confinement nano-materials.
In this study, we focus on the optical property of molecular wire
using micro-Raman spectroscopy. ETS-10 (Engelhard corporation
Titanosilicate) is a crystalline microporous titanosilicates and has
regularly organized titanium (Ti) - oxygen (O) molecular wires. The
crystal has dimensions of about 15 mx 15 gm x 3¢m (width x length
x height). Each molecular wire of Ti-O is isolated from other wires.
Polarized micro- Raman spectra are obtained with a half lambda
waveplate and a polarizer at different points of ETS-10 - center, side
and edges. Because Ti-O stretching mode (724 cm) is related di-
rectly to molecular wire, the intensity and shape (FWHM) of this

peak can be the fingerprint of the crystal quality. High intensity and
a sharp peak shape show the good quality of the crystal and the long
length of molecular wire. The polarization direction of the incident
beam was determined by one of the axes of the crystal, and the mi-
cro-Raman spectra were obtained while changing the angle of ana-
lyzer from 0° to 360°. Data from all three measurements show the
same angle dependence and approached the function of cos’0 (6: an-
alyzer angle), though the intensity at the center is lower than others.
From these results, we can understand the angle dependence of
Ti-O stretching mode from ETS-10 and the arrangement directions
of molecular wires.

High Temperature High Pressure Simulation : re-
pott of on-going research in PNU CSSP Lab U(NA) A
(Sung-Ho), F(INAHM) & &(Ho-Hyun), Z(KIM) 8 <(Maeng-Sook),
ZKANG) ¥=(-Joon), Z(CHOI) 71%](Kee-Shick), EHPARK)
*d 2(Chul-Hong)(Pusan  National University, Physics/RCDAMP.)
The state of condensed matter under high pressure and high temper-
ature can be simulated by using the phonon dispersion relation ac-
quired by the density functional theory. So far we have been testing
our methodology with known materials. And now we continue to
study about tin(Sn) and MgSiOs. Further application and method
improvement will be made.

Density functional theoryE ©]-&% CaOZ ¢H3
3149 710,98 & FZF AT ol ¥, A U3, A FH(sT]
swGyn LA F) ZEOZ s AxEa
¥ (calcia-stabilized zirconia, CSZ) 42 A ¢} 314 2bahE A
FAA] (Solid oxide fuel cells, SOFCs)2] Asf|d 24 who] ALE5
£ EZolth & A7 DFTE ol &3t A Z4E(Ca0) 22 <t
B3t ABA 235 (ZrO)oN A 9 AT F olsl tal A4t

Atk 2x2x2 2 SFH AR 23 E5-2 32709 A2 3E YA} 64
Mg Atk AR T = o] o, Tl X A =2=2w 4
£ Z4F AAZE X33 A A o] W] HHBFERAES WEAF]Y]
A3t A FFE HEAFAT H2FTFTY 9Xe= ZE 9&
2HE A7 7 £AUE st, 2nd, 31d, 4th £ 2.2 BHE 0
W, Z7+e] AA YA = A2 0,-02, 04, 04eV 2 T
AAZRE F HAZ 7M7hE §X o] dLEFo] TEolR e o
71 FEEE & 5 AU 2L FFo] oz FE dF A
o] HoJAH(3rd, 4th) FA| AR = v S 7S & ¢
AATE T 2 AT M= F ALk FFAke] uR] ZEE A
stk 1st9h 2ndoll A AbaEFo] o] 5 E A5 oA 2
0.1 eV AEE ul-$ IA Ugom, 2nd9} 3rd 18] I 3rd$} 4tholl
A oA FH -2 045 eV ol th WA Hh FF2 FHFH o=
AR FH o] 2 1st9) 2nd A X & B2 3t o] 53 Aolth,

A Numerical Study on the Lattice Constant
Dependence of Resonance Frequencies of Cut-wire Pair Structure
TUNG N. T, CHO M. H,, LAM V. D., PARK J. W., LEE Y.
P.(Quantum Photonic Science Research Center and Department of Physics,
Hanyang University.)  Recently, a new area of research, left-hand-
ed materials (LHMs), has been investigated intensively because of
their fascinating properties and novel applications. To obtain the
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LH behavior, these materials should have a negative permeability (u
<0) and a negative permittivity (e <0) simultaneously over a certain
frequency range. A negative permittivity medium can be easily ob-
tained by a periodic array of wires. However, obtaining m <0 is still
a major challenge for researchers since it occurs only in a narrow
frequency band. In this research, we studied theoretically the trans-
mission properties of the cut-wire pair structures which could be uti-
lized as the magnetic components for providing m <0 to construct
the LHMs. It was found that the resonance frequencies depend
strongly on the lattice constant of the cut-wire pair structure. Our
theoretical results are in good agreement with the experimental
data. The numerical analysis was performed using the trans-
fer-matrix method.

The phase separation and balance of the
(1-%)BiScO;- #PbTiO; at Morphotropic Phase Boundary 7 25,
PENG tong, @ WY, A &E7|(Department of Physics and Research
Center for Dielectric and Advanced Matter Physics.) ~ We have studied
the temperature-dependent neutron powder diffraction experiments
on the new ferroelectric (1-x)BiScOs-xPbTiO; (x=0.62, 0.64 and
0.66) systems. within the morphotropic phase boundary regime. In
all samples, the monoclinic phase and tetragonal phase is coexisted
in the ferroelectric phase. The details of structural analysis results
introduced a subtel balance between the coexisting two phases.
Such subtle balance is suggested to be sensitive to external electric
field, and its contribution have a responsible for the enhanced elec-
tromechanical properties observed in x = 0.64. Our result show the
phase separation with a subtle balance between two phases are cru-
cial to understand the unique properties at morphotropic phase
boundary in new ferroelectric (1-x)BiScO3-xPbTiOj; systems.

In-situ x-ray photoemission spectroscopy and re-
sistance switching behavior of NiO thin film CHAE Seung Chul,
PARK Soo Hyun, NOH Tae Won(A/ &t E&]HEs)
Unipolar resistance switching behavior of NiO thin film has at-
tracted attention due to the possibility for next generation nonvoltile
memory. Issues of considerable attention are the clarification of key
parameter which determine the overall switching operation and im-
provement of practical switching operation. However, although tre-
mendous research effort was dedicated to these issues, the clear un-
derstanding on resistance switching is quite far. In this presentation,
we report the in-situ x-ray photoemission spectroscopy (XPS) and
resistance switching behavior of NiO thin film. NiO thin films were
fabricated by using pulsed laser deposition technique. According to
the oxygen partial pressure during the NiO film growth, the non-
stoichiometry of NiO thin films were confirmed and different resist-
ance switching behavior were observed. These indicate that the stoi-
chiometry of as-grown NiO thin film could be attributed to the oc-
currence of unipolar resistance switching in NiO thin film.

Dp-085 'H Nuclear Magnetic Resonance Measurements of
RbNH,SO; HAN Kee sung, KANG Ki Hyeok, MEAN Byoung
Jean, CHOI Heon Hwa, LEE MooHee, LIM Ae Ranl(Department of

Physics, Konkuk University, Seoul, 143-701, Korea. ' Deparment of Science
Education, Jeonju Univertsity, Jeonju, 560-759, Korea.) RbNH,SOq4
crystal is known to be a family of oriented glasses and possess com-
plex phase transitions. The crystal structure of RobNH4SO; is an or-
thorhombic phase Pnma at room temperature. RONH,SO, exhibits
the transitions at 189 K and 120 K. However, the structural charac-
teristics and nature of phase transitions in the crystal are not clearly
understood. In this presentation, 'H nuclear magnetic resonance
(NMR) experiments have been performed to investigate the role of
proton in the phase transitions of RbNH4SOy in the temperature
range of 65~300 K at 7 T. As temperature decreases, the 'H NMR
spectra obtained from 77 and 7i, measurements shift to the high fre-
quency below 189 K and the shift becomes larger below 120 K. The
linewidth does not change in all temperature regions. The measured
value of 71 decreases as temperature decreases down to ~150 K,
where it starts to increase. On the other hand, the measured value of
Tir decreases with decreasing temperature and the decrease-rate be-
comes larger below ~150 K. These temperature dependences of T}
and Ti, show that the proton dynamics abruptly changed around
150K

Rubidium Dynamics in RbNH,SO; by Using *Rb
NMR CHOI Heon Hwa, KANG Ki Hyeok, HAN Kee Sung,
MEAN Byoung Jean, LEE MooHee, LIM Ae Ran'(Department of
Physics, Konkuk University, Seoul, 143-701, Korea. IDepamqent of Science
Education, Jeonju Univertsity, Jeonju, 560-759, Korea.) RbNH4SO4
exhibits complex phase transitions including those at 189 K and 120
K. However, the structural characteristics and nature of phase tran-
sitions in the crystal are not well understood. In this presentation,
¥Rb nuclear magnetic resonance (NMR) experiments have been
performed to investigate the role of rubidium in the complex phase
transitions of RbNH4SO; in the temperature range of 70~300 K at 7
T. The spectrum shows 2 peaks, denoted as I and II, which are, re-
spectively, 97.645MHz and 97.667MHz at room temperature.
Above 189 K, the measured value of 77 of the peak I is almost same
as than that of the peak II. Below 189 K, it becomes much larger
than that of the peak II. The measured value of T; for both I and II
rapidly decreases as temperature decreases toward 120 K, where
the rapid decrease starts to be reduced and 7; is temper-
ature-independent below 100 K. These temperature dependences of
T1 show that the rubidium dynamics abruptly changed around 189
Kand 120 K.

Twisted Pair Cryogenic Low Pass Filters
REHMAN Mushtag, 7 3¢, & 2, 4 4&\(J @)l E2]3}
7 'etFFZ78AFY)  For precision transport experiments,
low pass filters are usually required to block external interference.
However, since filters designed for the RF frequencies often don’t
work at microwave frequencies, a separate low pass filter such as
copper powder filter has been used widely, even though it is bulky
for many applications. We fabricated a low pass filter consisting of
twisted pair of manganin wires wrapped in a copper tape, which
can be made compact. We measured its microwave transmission
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characteristic with various filter parameters such as length, in-
sulation thickness and twisted turns per unit length. The con-
structed filter with length of one meter showed a high attenuation
(more than 60 dB at 1 GHz) with cutoff frequency of about 8 MHz.
This result is in good agreement with the theoretical model, which
assume the cable as a resistive transmission line. Comparison with
copper powder filter will also be presented.

Building functional bio-architecture by surface
templated layer-by-layer assembly on micro-patterned surface
KIM Dongchung, KANG Dae Joon(¥#&tistal Ez] sF7t)
‘We successfully build functional bio-architecture with two different
active enzymes on pre-patterned surfaces created by photo-
lithography using a sequential layer-by-layer (LBL) assembly. The
modified enzymes, avidin/biotin-lactase oxidase (LOD) and avi-
din/biotin-horse raddish peroxidase (HRP), are attached together in
close proximity and mediate coupled reaction that result in the pro-
duction of a colored dye in the presence of L-lactate (Figure).
Atomic force microscopy (AFM) and fluorescence images clearly
show a regular, successively well-controlled LBL-assembled bio-ar-
chitecture with the active two enzymes on the p-patterned surface.
Further, we show that the assembled enzyme structures are
functional and that the bio-architecture has viable biosensing
applications.

Superfluidity of Deuterium-Doped para-H; Clusters
A FR(AF) 3 E2]317)  We have calculated the low-tem-
perature properties of mixed clusters of (D)m(Hz)n by using the
path-integral Monte Carlo method. Hydrogen clusters doped by two
additional deuterium molecules, (D,)(Hz)x with 10 <N < 18, show
noticeably reduced superfluid fractions at 1.6 K when compared to
pure hydrogen clusters of the corresponding sizes. This indicates

that D, impurity molecules interrupt Bose exchange among hydro-
gen molecules. In addition, the radial density distributions of D,
and H, molecules are deliberated as a function of the cluster size.
When clusters of smaller sizes with N < 14, one D, molecule is lo-
cated around the cluster center and the other D, molecule is around
3.7A from the center. However, for the clusters of larger sizes with
N > 15, two D, molecules are located around 1.7A from the cluster
center and the H; density distributions seem to be more structured.
Additionally, the clusters at specific sizes show conspicuously sup-
pressed superfluid fractions than those of the neighboring sizes. This
magic number behavior is also reflected in the energy differences be-
tween the adjacent cluster sizes. We find that (D2)m(Hz)2o clusters
have totally quenched superfluid fraction at 0.8 K when M = 3,
which is believed to be due to the magic number stability of the hy-
drogen clusters. And mixed clusters of (D2)m(Hz)20 with M > 4 are
also shown to have entirely quenched superfluid fractions because
of strong impurity effects. Furthermore, the radial density dis-
tributions of D, and H, molecules are discussed as well. As the num-
ber of impurity molecule becomes larger, H, density distributions
are found to be well separated from D, density distributions.

L& A7)3 BE BRHol= Bl 2
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Physical Vapor Transportell 2]3F CdSxSel-x(0
A58, B A A AL, & WA, & 384, 8 A% A & GAO
Qiang', TAN H.Hoe', JAGADISH Chennupati'(5o}t§ 3Fa 214
AN &2 87 ' The Australian National University.) Y= nano-
structure®] TS 542 AA4-F e B3 LR A E7bE
Aol QlojA FE ka1 Qi) o] 24 W= nanosturcture= 2%
2, FEHFQl 549 4ol a7t 2 AE S T XA
single-zone quartz tube furnaceE ©]-&3}] nanostructures g3
Al713L micro-PLE #ET. AF2EE S7H1RA whet
nanowiredl| ] nanosheet® TFZH3}7} doj g #H=3¥c) 1
2 ACdSethe o] 402 CdS Yiutghg ZH o A g3}
£ A2 3 dxdtd o EH 272 E #53HL micro-PL 373
9 polarization anisotropy S 28 331 T}

* We acknowledge support by the Korean Science and Engineering
Foundation (KOSEF) through Grant No. Fol-2007-000-10087-0.

Growth and Structural Properties of M-plane ZnO
Films on Sapphire Substrates by Plasma-Assisted Molecualr Beam
Epitaxy KIM Jung-Hyun, HAN Seok Kyu, HONG Soon-Ku,
LEE Jae Wook', LEE Jeong Yongl, SONG Jung-Hoonz, YAO
Takafurmi*(Department of Advanced Materials Engineering, Chungnam
National University. 'Department of Materials Science and Engineering,
KAIST. *Department of Physics, Kongju National University. Center for
Interdisciplinary Research, Tohoku University.) ZnO has been ex-
tensively studied for its applications in light emitters and detectors
in the ultraviolet (UV) spectral region. Recently, researches on the
growth of nonpolar ZnO films have been received much attention.
Several results have been reported on the growth of nonpolar
A-plane ZnO on R-plane sapphire substrates by MOCVD or by
PAMBE. Recently, we have investigated strong anisotropies in
structural and optical properties of A-plane ZnO on R-plane sap-
phire substrates. However, in contrast to the A-plane ZnO growth,
it is known that the growth of single crystalline and uniaxial
M-plane ZnO without a mixture of C-plane ZnO on M-plane sap-
phire substrate is not so easy. Very recently, M-plane ZnO growth
on cubic (001) MgO substrate by PAMBE has been reported but, a
little amount of C-plane mixture was not fully avoided. In this
study, we report investigations on growth and structural properties
of ZnO films grown on M-plane sapphire substrates by PAMBE.
The ZnO films were grown at a wide range of substrate temper-
atures between 100 and 800°C with fixed II/VI ratio conditon. In
addition, growth at different II/VI flux ratio were carried out at
fixed substrate temperature of 600°C. All the growth procedures
were monitored by in-situ reflection high energy electron diffraction
(RHEED). Surface morphologies of the grown films were inves-
tigated by atomic force microscope (AFM) and growth orientation
was examined by x-ray diffraction (XRD). Detailed XRD analysis
of the grown ZnO films showed that nonpolar (10-10) M-plane ZnO

films with negligible (but existing) weak reflection of (10-13) or
(0002) plane could be grown under the limited growth conditions,
which indicates difficulties of genuine M-plane ZnO. Structural
properties of the grown films were investigated by transmission
electron microscope (TEM) analysis. The detailed results will be
presented.

Oxygen vacancy clustering in perovskite oxides
CUONG Do Duc, LEE Jaichan(School of Materials Science &
Engineering, SungKyunKwan University, Suwon 440-746, Korea.)
Recently, perovskite oxides materials have been extensively studied
because of their technical importance and the fundamental interest
in the physics of their phase transitions. Physical and chemical
properties of these materials can be strongly modified with the in-
troduction of various kinds of defects. Among them, oxygen va-
cancy has been well known as a fundamental defect in perovskite
oxides, which give critical impact on physical properties, especially
on transport properties. In our previous reports, the oxygen vacan-
cies in SrTiO; have been found to be interacted to each other along
Ti-Vac direction and lead to the oxygen vacancy clustering along
[001] direction [1]. This behavior may be extended for other per-
ovskite materials. In this study, we used the first principles calcu-
lation to study oxygen vacancies in other ferroelectric materials in-
cluding PbTiO; and BaTiOs. The electron localization has been
seen in these structures with certain configurations of oxygen diva-
cancy for both two materials, in which the electron localization ap-
pears prominently in PbTiO; which has high ferroelectricity. The
orbital symmetry plays the important role for the localization of
electron. By this study, the oxygen vacancy clustering is also sug-
gested in these materials

[1] D. D. Cuong et al., Phys. Rev. Lett. 98, 115503 (2007).
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Growth-point defect for AgGaS; single crystal thin
film by hot wall epitaxy HONG KWANGJOON(DEPARTMENT
of PHYSICS, CHOSUN UNIVERSITY.)  To obtain the single crys-
tal thin films, AgGaS, mixed crystal was deposited on thoroughly
etched semi-insulating GaAs(100) substrate by the hot wall epitaxy
(HWE) system. The source and substrate temperatures were 590 C
and 440 C, respectively. After the as-grown AgGaS; single crystal
thin films was annealed in Ag-, S-, and Ga-atmospheres, the origin
of point defects of AgGa$; single crystal thin films has been inves-
tigated by the photoluminescence(PL) at 10 K. The native defects of
Vag, Vs, Agin, and Si; obtained by PL measurements were classified
as a donors or acceptors type. And we concluded that the heat-treat-
ment in the Ag-atmosphere converted AgGaS; single crystal thin
films to an optical n-type. Also, we confirmed that Ga in AgGaS,
crystal thin films did not form the native defects because Ga in
AgQGa$; single crystal thin films existed in the form of stable bonds.
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H, 70 o4 100nmz F7hge] weEbde AAHels sk
HRTEMEX A3 Zn09 F77} 10914 50nmzE Z713o 24
ZnOutete AR FxoA A ©Edd Fxz Wistge
), 70914 100nmE Z 7l mebA & 715 2 S (columnar) o &
& (grain)ES 7= ©H2d 727 BREHAT o)H ¥ FE2=
ZnO 5717} 50nm & wf PLE] A1 717} 78 24 yeludes A% 2
<ol e ALR Helnh

H-passivation-enhanced photoluminescence from
SiO; films containing Si nanocrystals ~ JUNG Yoon-Jin, YOON
Jong-Hwan(Zrg i e}, E2]37)  Sinanocrystals embedded
in silicon dioxide films are exposed to an atomic hydrogen plasma
at different temperatures. Photoluminescence (PL) intensity from
the nanocrystals is shown to increases with increasing exposure

time, followed by saturation that depends on the exposure
temperature. The saturation level depends on the final exposure
temperature and shows no dependence on the thermal history of
exposure. This behaviour is shown to be consistent with a model in
which the steady-state passivation level is determined by a balance
defect passivation and depassivation by hydrogen. The activation
energy for the passivation reaction being larger than that for the de-
passivation reaction. Comparison between samples annealed in
atomic and molecular hydrogen confirmed that atomic hydrogen
leads to a greater level of passivation than molecular hydrogen, and
that samples passivated in atomic hydrogen show a very fast initial
(T <500 oC) depassivation compared to those passivated in molec-
ular hydrogen.

AA7 Qe AN Ge t=ile] JF2H
FAE R BE A HE, £ M4, 8 A4, 2 &, GAO Qing,
TAN H. Hoe', JAGADISH Chennupeti'(Folt) 3l E2] 817
"The Australian National University.) Lamp Heated
CVD(Chemical Vapor Deposition)'d el ]3] GaAs 7]3#e| Epitaxy
¢+ Ge Nanowires(NWs) S 12+ a3 & 241 4 Z o2 71A]7F 9L
£ Ge NWsE A 3319 o.Ge NWs+ VLS(Vapor-Liquid-Solid) ™
AUEES &3l 83, Fal 2= 1414l 50nm Au colloid &
o, 2k /378l Au colloid &9 ©] 1} Evaporations o]-&3t4] gk
Au 2 XA AL, source gasE = diluted GeH4S AM&-
AT Au JAES 719 EH P A7]7] 93] APTES &4
o] 71¢& 187 92 ¥, Au colloid &8 2 E 33t Aust Ge
9 FEH 2= 2l A 320- 380 = Aol 2% 0l A 10 Torr &
ol 1AM 2419l A JZA1Z1 MES FE-SEM(Field ion
Scanning Microscope) S ©]-83t4 7127} Q& Ge NWs] o] 1] %]
£ BT 4 AE9) P dd SEM oH A 3l 7HA
7} A& Ge NWs 9] g 3 8ast Rs A3t

*This work was supported by the Korean Reserch Foundation
Grant Funded by the Korean Goverment (MOEHRD) (KRF-2007-
313-C00222)

SiC U= A7 & Ui F7 AolE v =g
9 25 Hgd g AVF S AT ©l "I, o] BF,
A o5, A AL = AF (gt E2 g (g2
AR EZE)  AAY HF Y W 2= ) v
(PRAM), 281 Wl 28] (PoORAM) 53 Zo] 7]E9 ZA]
2] ¢ DRAM 459 gt 2t Al 7] == w2 7] 9 A7) &
2 717 BES Qe T S 2R S SAl AA
= AollA ZRA AFHARA AL YTt 1 F, Y F7 A<l
1 2.2] 224} (Nano-floating gate memory : NFGM)= 22 £ 7|
#H] HEBZHEH EojE AAE F U vIH 279 Yk YA
o AZeth= AoAlA 7€ A MR F2G a2 4
T A E 34 AoatH Aot 4ev o] 32l SiC Y ¢
A& AHE3to] NFGM £A1H8 A& 3kt 3782 ptype?] sili-
con-on-insulator 7] &l O, £971914 4.5 nm¢] SiO, & 4] ¢
oz JFAZ o]Fo] 12 nm FA ¢ SiC 2 radio-fre-
quency magnetron sputteringS ©]-83to] S2AFTh 181 71 #
o] 50 nm2] SiO,E F¥A17) 3, SiC Uie YAS GAAI717] 93t
o] 900 CollA] 3% B¢ A& B9 71004 1x X2 & A8
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. o] AEE F 2= SiO, & 30 nm F&A]7] 3L, rapid thermal
annealing 8-S E3+ed 900 CollA] 30 &<t A 97104 2
2 @ & AAI A A 22 2 thermal evaporatorE ©]-8-3}
o 150 nm9] AlS S+ T EHLTHY S o H FF S 53
o A0E A& FAsL, £ 28R d90 =3HF S A4
dohAlZE SiC NFGM 714 §4& &3] 93t
HP-4156A semiconductor parameter analyzerS ©]-&3t9 o0 &
3] 78 =& F2FH Hd 200 °C7HA] WA 7IHA 2=
2 FEAY ol 999 A58 (V)& 2HEH (Vol),
A% A7kl M2 FEALE ©]F, 28] 3L retention 58S 2T
Btk 38 A A ol SiC Ui YA Fe 9 X AHE &
Q13}7] gt AAGEFHAA A F & o] &3ATh

Growth of the carbon nanotips with resist-assisted
patterning process £ 98 § A, o 9, o 29, S
Manivannan, & 31, ¥ 34 8ot FE2Fe o] 87 2
Ao Aaggo]dFAE) & AFAAE 7] A8 HALE
£ o] &3 9| 5d (Resist-Assisted Patterning) & o] &3] 5
gt 724 EZF AAEE 548 2= E£% 24U RE
(Robust CNT)E 7&3tAt. o] A2 73 o g39/UA
8 ¥, EG=nee7) 452 (plasma enhanced chemical vapor
deposition) & -8 4& £1& HIAA FRFH = MFH
g9 4& 7 A 2HAH o2 ARFAFEN] A (scanning elec-
tron microscope)S ©]-&3t] B4 9] 5 A F 2 nfo] TR E
o] A7lge AL & F AN, §Y FFE YT r| o e w
8 4 & Ak 23, E9E 2EHEE 7T o] F,
FAAFAFE W) 7 (Scanning electron microscope)s ©]-&3te] 9
MRS #AE 2, BLURRBE U@ Alo]9 HHY
(adhesion)©] W% 2% A& & F Utk WA AF7HA @it
ERBEY FAFE A HEMEE FRES A4S 7 I
olEd gAg Y FXES HFE AAEE 54T 724 4
Fog ZrE e oy 42 & & 717 2 Aolth

Growth of CNTs on metal substrate for X-ray
sources 4 =Y, T AE, A Y, £ ¥H, S. Manivannan,
A, v 3, A G, B S (FYTGn Fgry 2o g)
AAO T 2 Z e o] AFAE, 'SFH | ATe) BaykeRH
(CNTs) & thgst ¥ 2445 Ad 54422 13t Y=zt
AdEorZ et SEH I Uth I FoAE G2 JA A
A X9 2 AATE EH L2 Q1Y Tt ARG E LA 9
AF7} &dd] o] FojX AL i} 3] dAg o] FEP o= A
2], 71E9 ERAR BES o] &9 £AE At ZFEsaL o
8 AR FEo| 7hedtth ol Gy A2y o] Pz A
At FEPL 2 7L itk £ AFA = 7] AFE dAZE
o) B1'd W (resist assisted patterning, RAP) & o] &3}4, 34 7%
Aol 2 A/ FEEHE Ze BLUREFE JuE ofge]
(carbon nanotube-field emitter array, CNT-FEA)A| &7 &S AT+
IR 2% 7182 AT E 7o)y {7 71 3 E2 2=
AA FFo] 7hestal 71& A& @I AR, 7FgAd o] Ho
Ui 723 Aok ARl At oldd F5 7% 99

=
£19] CNT-FEA ¢} AAhdE 547 v asha 1 o] 45 243
o 23 o= S5 719 919 CNT-FEA 9] ¢53 Az 5

g 2 T UL, ol & i o] A YL R o] &t

$4ds ey k)
5 £ 9 d2g o] on| X E A& F AU
CdSSe A4A YTz ERAALWE &
q  FE A E AL R, SN, D& A
(Fold 8l F2]8l7E)  CdSSe UH=T2E S/Se o] 24 lol
wet 7RA G ol A dgugo] Welete] Falel mie K835
U= EZ A oIt} o]A Q] Aol A physical vapor transport
)3t A% CdSSe W27t A2 50| wrebA] nanowire,
nanobelt, nanosheet & 7% W37} doj - =3 vl 2tk CdS
- CdSe nanobelt o] F-x1 2 AW Z ol o) 3 AApul] EHZE-2 ol
B oy AgA CdSSe o FRAAAR Fe et Baies g
o] gt} weEtA 2 AT A & o] AYA YeT2A 9] AT
E FHAAANF o2 FEtaR} stk 53] CdSSe A5 3
ol micro-PL Ao A CdS9} CdSe 7} &3+ F¢-= #2d
ul ojE F-edf olgjgt Jo] dojusA FHHAFATF LR
B3 A EE S A A A} F)

Effect of the workfunction of metal nanoparticles
on the nonvolatile flash memory. KIM Dong Hak, LIM
Daeyoung(Kyung Hee University.) It has been proposed that non-
volatile flash memory based on metal nanoparticle can have several
advantages over conventional ones, mainly because of the possi-
bility of workfunction engineering. To study the effect of metal
workfuction on memory properties, we fabricated floating gate
MOS structures based on Pt, Au, and Cr nanoparticles and meas-
ured their properties. We found easier programming and erasing,
larger memory window for low workfunction metal as compared to
higher workfunction ones. All the structures showed comparable re-
tention characteristics. The structure of tunneling oxide also strong-
ly affected the memory properties.

Interrelation between Luminescence and Structural
Properties of Plasma Power Controlled SiNx Films by using

PECVD 374, & 5&, L 3F, B 71X d i gfa &
2] }-7) Visible light emission from silicon with nano-sized

structures at room temperature has been reported. For this enor-
mous potential for optoelectronic device application, the various
nano-sized silicon composites have been studied by many researchers.
In this work, we investigate the optical and structural properties for
the nano-structured silicon nitride films by using plasma-enhanced
chemical-vapor deposition (PECVD). We controlled the peak posi-
tion of photoluminescence (PL) in the red-visible range by adjusting
the plasma power of reactant gas. We observed that the PL peak
shifted toward the higher energy and the PL intensity became stron-
ger with increasing the plasma power from 20 W to 60 W. In order
to interpret more deeply the optical properties, we employed
Raman scattering spectroscopy (RSS) and x-ray diffraction (XRD).
In Raman spectrum, as the plasma power decrease, the presence of
a silicon amorphous phase can be observed more. Also, we con-
firmed that XRD data showed similar behavior. According to these
results, we report interrelation between luminescent and structural
properties of plasma power controlled SiNx films.
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Terahertz Time-Domain Spectroscopy of Doped Si
LEE Cheol Hyeok, CHOI Kyu-jin, HONG Tae Yoon, KIM Min
Ho, KIM Jae Hoon(Yonsei University.) The terahertz range,
which spans the spectral region of 0.05-5 THz (1.5-150 cm-1), lying
between the microwave (electronics) and the infrared (optics) re-
gions, has been relatively unexplored up to now. Intense broad-
band-tunable sources and efficient ambient-temperature detectors
were scarce in this spectral region. However, recent advances in ul-
trafast pulsed lasers and semiconductor fabrication technology have
provided us with a means to explore the terahertz gap based on the
principle of timedomain Fourier-transform pulse spectroscopy. We
have carried out THz transmission measurements on lightly doped
p-Si and determined the frequency-dependent conductivity, dielec-
tric function, optical constants, and loss function. Our method, suit-
able for solids with low-density free carriers, is based on exact nu-
merical solutions of coupled nonlinear equations with the ex-
perimental amplitude reduction and phase shift upon terahertz
transmission.

Origin of One-Side Long Extension of Coulomb
Blockade Regime for Single Electron/Hole Transistors HYUN
Youmee, KIM Hyungjun, KIM Deuk Young, KANG Tae Won',
LEE Sejoon!, TOSHIRO Hiramoto’(Dongguk Univ., Dept. of
Semiconductor Science. IDongguk Univ., Quantum-fuctional Semiconductor
Research Center. “Univ. of Tokyo, Institute of Industrial Science.) ~ The
single electron/hole transistor (SET/SHT) having an ultra narrow
Si nanowire-channel were fabricated and it was confirmed that they
show the clear Coulomb blockade oscillation (CBO) at room
temperature. For the contour plot of Ip as functions of Vg and Vp,
peculiarly, the SET and SHT demonstrated the long-range-extended
Coulomb blockade (CB) regime. The shape of the extended CB re-
gime was quite long and cuspidal. In addition, the extended CB re-
gime appeared in only positive Vp bias direction. In the extended
CB regime, the negative differential conductance (NDC) oscillation
was clearly demonstrated, and the modulation of NDC and CBO
peak positions was observed to be precisely performed. In order to
clarify the origin of the one-side-extension of CB regime, we charac-
terized the carrier transport properties in each current flow direction
by switching the source and the drain. And then, to make an ex-
perimental allusion more definite, we also simulated all kinds of
possibilities based on experimental results. As a result, we found
that the one-side-extension of CB regime is attributed to the differ-
ence in tunneling probabilities between tunneling-in and tunnel-
ing-out of carriers due to the asymmetric barrier structure in source
and drain regions.

Inductively Coupled CF; Plasma FEtching Of
Germanium KIMT.S., YANG H.Y., JUNG M.R., CHOI S.S,,
KIL Y.H., SHIM K.H.(Semiconductor Physics Research Center,
Depantment of Semiconductor Science and Technology, and Department of
Physics, Chonbuk National University.) ~ We have investigated etch
rate, etch profile and surface for Ge as a function of varied CF, flow
rate, inductively coupled plasma (ICP) power and work pressure,

which used inductively coupled CF4 plasma for the Ge substrate
etching. It was found that the peak etch rate is at 40 sccm CF;4 flow
rate. The etch rate of Ge decreases from 5138 to 3588 A/min as
CF, flow rate increases from 40 to 60 sccm. The etch rate of Ge in-
creases from 2583 to 5138 A/min as ICP power increases from 100
to 400 W, whereas the etching rate of Ge decreases from 4450 to
3549 A/min as work pressure increases from 10 to 20 mTorr when
ICP power is 200W. When pressure is 20mTorr at 200W, the etch-
ing rate of Ge decreases compared with 10mTorr. But it has been
found that its surface is more smooth than other etched surfaces.

Effects of Two-Step Growth Conditions on
Structural Properties of (11-20) ZnO Films Grown on Sapphire
Substrates by Plasma-Assisted Molecular Beam Epitaxy HAN
Seok Kyu, KIM Jae Goo, KIM Jung-Hyun, HONG Soon-Ku, LEE
Jae Wook', LEE Jeong Yong', SONG Jung-Hoon’, YAO Takafumi’®
(Department of Advanced Materials Engineering, Chungnam National
University. ' Department of Materials Science and Engineering, KAIST,
ZDepartment of Physics, Kongju National University. I Center for
Interdisciplinary Research, Tohoku University.) ZnO has been ex-
tensively studied for its applications in light emitters and detectors
in the ultraviolet (UV) spectral region. Recently, researches on the
growth of nonpolar ZnO films have been received much attention.
Several results have been reported on the growth of nonpolar
A-plane ZnO on R-plane sapphire substrates by MOCVD or by
PAMBE. Recently, we have investigated strong anisotropies in
structural and optical properties of A-plane ZnO on R-plane AL,O;3
substrates. The ZnO films showed typical anisotropic surface mor-
phology with stripes running along the <0001> direction, where the
average width of the stripes changes with thickness of the film. On
the other hand, it is well known that surface morphology of polar
ZnO films is strongly dependent on II/VI ratio. We have found that
the surface morphology of nonpolar ZnO films changes strongly
with the IT/VI ratio, too. Recently, Hollander et al. reported growth
of a-plane GaN films with reduced structural anisotropy and im-
proved crtstal qualty by employng two-step growth, where different
V/1I ratio is applied in metal organic vapor deposition (MOCVD).
In this study, we applied two-step growth; the first step ZnO films
with different thicknesses were grown by the pre-determined
Zn-rich (O-rich) growth condition and then the second step ZnO
films were grown by the O-rich (Zn-rich) growth condition, where
the total ZnO film thickness was maintained to about 280 nm. The
surface morphology and roughness of grown ZnO thin films were
investigated by atomic force microscopy (AFM) measurement.
Structural properties of grown ZnO films were analyzed by high res-
olution x-ray diffraction (HRXRD) measurement and high reso-
lution transmission electron microscope (HRTEM). Surface mor-
phology and structural properties are changed depending on the
combination of two steps. The detailed results will be presented.

Study on Properties of ZnO Films Grown on
C-plane Sapphire Substrates as a Function of Low Temperature
ZnO and MgO Buffer thickness by PAMBE KIM Jae Goo,
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HAN Seok Kyu, YANG Sang Mo, HONG Soon-Ku, LEE Jae
Wook', LEE Jeong Yong', SONG Jung-Hoon’, YAO Takafumi’
(Department of Advanced Materials Engineering, Chungnam National
University. IDepartment of Materials Science and Engineering, Korea
Advanced Institute of Science and Technology. ZDepartment of Physics,
Kongju National University. I Center -for Interdisciplinary Research, Tohoku
University.) ZnO is a optoelectrically available II-VI compound
semiconductor with wide band gap energy of 3.37 eV and large ex-
citon binding energy of 60 meV at room temperature. (0001) Al,O3
substrate has been widely used as a substrate of the ZnO film. But,
ZnO films directly grown on (0001) Al;O3 showed poor crystalline
quality because of the large lattice mismatch of about 18% between
ZnO and (0001) AL,Os. In order to improve crystal qualities of the
ZnO films, the growth process using the MgO buffer layer and the
low temperature (LT) ZnO buffer layer has been developed by plas-
ma-assisted molecular beam epitaxy (PAMBE).We reported the ef-
fects of the MgO buffer thickness when ZnO films grown on (0001)
Al,O; substrates. And it is reported that the polarity of the ZnO
films with the MgO buffer changes as the thickness of the MgO buf-
fer; O-polar ZnO films grow when the MgO thickness is thinner
than about 3nm, while Zn-polar ZnO films grow when the MgO
thickness is thicker than about 3nm. However, the effects of
LT-ZnO buffer layers with a relation of MgO buffer thickness have
not been systematically investigated. In this study, we investigated
the effects of the LT-ZnO buffer thickness with a relation of the
MgO buffer thickness. All the growth procedures were monitored
by in-situ reflection high energy electron diffraction (RHEED).
Surface morphologies and crystalline quality of the ZnO films were
investigated by atomic force microscope (AFM) and high resolution
x-ray diffraction (HRXRD), respectively. And optical properties of
the ZnO films were investigated by photoluminescence (PL)
measurements. We confirmed that the properties of the ZnO films
were changed depending on the thickness of the LT-ZnO as well as
of the MgO buffer. The detailed results will be presented.

Study on ZnO Nanorods Prepared by Hydrothermal
Growth Followed by Chemical Vapor Deposition for Gas Sensors
KANG Dong-Suk, HAN SeokKyu, HONG Soon-Ku, KIM
HyolJin, SONG Jung-Hoon', KIM DoJin, KIM Min-Jung', SONG
Jae-Ho', LEE JaeWook’, LEE Ji eongYongZ(Depan‘ment of Advanced
Materials Engineering, Chungnam National University. 'Department of
Physics, Kongju National University. “Department of Materials Science
and Engineering, KAIST.) ~ Zinc oxide with a direct-wide-band gap
energy of 3.37eV at room temperature and an exciton binding en-
ergy of 60mV has received increasing attention due to their poten-
tial applicability to emitters, and chemical and bio sensor. Lots of
works have been reported on the ZnO nanostructures synthesized
by chemical vapor deposition (CVD) with or without catalyst.
Aqueous solution based hydrothermal growth (HG) is an alter-
native way to synthesize ZnO nanostructures, which can be per-
formed at a low temperature of about 90°C.In this study, we have
synthesized vertically aligned ZnO nanorods without using any
catalyst. Instead, a thin ZnO layer deposited by sputtering on

Si0,/Si substrate was used for the seed layer. First, ZnO nanorods
were synthesized by HG using Zn(NOs3)-6H,O(0.1M) and
(CH,)6N40.1M) as source material for 3 h at 95°C. From plan-view
and cross-sectional SEM micrographs, we confirmed that Well
aligned ZnO nanorods with hexagonal cross-section were synthesized.
On these ZnO nanorods, the second step growth of ZnO nanorods
were carried out by CVD using ZnO:C powder as source material
for 20 min at 1000°C. Vertical ZnO nanorods with a high aspect ra-
tio (~100nm diameter and ~6mm length) were synthesized. The
morphology of ZnO nanorods were observed by FE-SEM. The
growth orientation and crystalline qualities of ZnO nanorods were
analyzed by XRD measurement. And, the optical properties of the
samples were analyzed by PL measurements. Finally, gas sensor ap-
plications of these ZnO nanorods are tested by making a simple sen-
sor structure with top platinum contact. Detailed properties of the
synthesized ZnO nanorods and sensors will be presented.

Epitaxial Growth of ZnO Films on (111) Si
Substrates: Effects of Zn Pre-exposures Followed by In-Situ
Oxidation Processes ~ YANG Sang Mo, HAN Seok Kyu, KANG
Dong-Suk, KIM Jae Goo, HONG Soon-Ku, LEE Jae Wookl, LEE
Jeong Yong', SONG Jung-Hoon”, YAO Takafumi’(Department of
Advanced Materials Engineering, Chungnam National University.
'Department of Materials Science and Engineering, KAIST. *Department
of Physics, Kongju National University. I Center for Interdisciplinary
Research, Tohoku University.) In recent years, zinc oxide (ZnO)
has received considerable attentions for the possibility of its applica-
tion in high-efficiency optoelectronic devices, such as light emitting
devices and laser diodes. For these applications, ZnO film has been
grown by several growth methods, such as pulsed laser deposition,
sputtering, chemical vapor deposition and molecular beam epitaxy.
Among these methods, MBE growth method is most promising due
to facility of atomic layer control during the epilayer growth and
film growth under ultra high vacuum condition.Growing epitaxial
ZnO films on Si substrate is attractive in considering a cost and an
availability of large-sized substrate. In addition, growth of wide
band gap wurtzite ZnO on cubic Si substrate has potentials of appli-
cations in employment of well-developed silicon integrated technol-
ogy in to functional device fabrications. However, it is difficult to
grow single crystalline ZnO films on Si substrates because of gen-
eration of amorphous SiOy layer at the Si surface at the very begin-
ning of the growth that is being performed under oxygen ambient.
In order to prevent the formation of an oxide layer at the ZnO/Si
interface, Fujita et al. employed the Zn pre-exposure and Wang et
al. employed the Mg pre-exposure prior to the ZnO growth.
Although the growth of single crystalline ZnO films on Si have been
reported, detailed and schematic investigations on pre-exposure fol-
lowed by ZnO growth are not studied although it is believed to be
critical in growing single crystalline, high quality ZnO films on Si
substrates.In this study, we report epitaxial growth of ZnO films on
(111) Si substrates by PAMBE, where emphasis is given on the ef-
fects of Zn pre-exposure conditions followed by in-situ oxidation
processes of the Zn layer. The Zn pre-exposures and the followed
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oxidation processes are monitored by in-situ RHEED. The ZnO
films with different in-situ oxidation processes have been inves-
tigated by XRD technique including pole figure measurements and
HRTEM analysis. The crystal quality of ZnO films is changed with
the oxidation processes whether the oxidations were performed by
using oxygen gas or radical, and the oxidation time. Additionally,
we introduced low temperature ZnO buffer layer before high tem-
perature ZnO growth for high crystal quality of epitaxial ZnO films.
The details will be presented.

Effects of RTA Temperature on the Optical
Properties of ZnO Thin Films Grown by PLD & Al & (42} 3}
o HRA B FEH) The effects of rapid thermal annealing
(RTA) temperature on the optical properties of ZnO films are
investigated. The ZnO films are grown on Si (100) substrates by
pulsed laser deposition. The crystallographic structure and surface
morphology are studied by X-ray diffraction and atomic force mi-
croscopy, respectively. The crystalline orientation of ZnO (002)
plane is not changed, but the full width at half maximum decreases
with increasing RTA temperature. The steady-state photo-
luminescence spectra of the ZnO films at 13 K exhibit neutral
bound excitons peak at 3.357 and 3.330 eV. As the temperature in-
creases, the intensity of two bound excitons peak rapidly decreases
and a free exciton peak is dominant above 180 K. The carrier life-
times, obtained by using a least-square fit of the data, are found to
significantly depend on the annealing temperature, indicating that
the fast lifetime of 40 ps occurs at the sample annealed at 800°C.

Nitrogen and Aluminum Codoped ZnO Thin
Films grown by RF Magnetron Sputtering = A1 (2] 2} 3
FxA & 3-8 Nitrogen and aluminum codoped ZnO
(NAZO) thin films were grown on glass substrates with changing
the nitrogen flow ratio by radio-frequency magnetron sputtering.
The structural, optical, and electrical properties of the NAZO films
were investigated. The surface morphologies and the structural
properties of the thin films were analyzed by using the X-ray dif-
fraction and scanning electron microscopy. The NAZO thin film,
deposited at nitrogen flow ratio of 0%, showed a strongly c-axis pre-
ferred orientation and the lowest resistivity of 3.2X 107 Qcm. The in-
tensity of ZnO (002) diffraction peak was decreased gradually with
increasing the nitrogen flow ratio. The optical properties of the films
were measured by UV-VIS spectrophotometer and the optical trans-
mittances for all the samples were found to be an average 90% in
the visible range. Based on the transmittance value, the optical
bandgap energy for the NAZO thin film deposited at nitrogen flow
ratio of 0% was determined to be 3.46 eV. As the nitrogen flow ra-
tio was increased, the carrier concentration and the hall mobility
were decreased, but the electrical resistivity was increased.

Identification of The 3326 cm™ Infra-red Absorption
Linein ZnO  CHANG Kee Joo, BANG Junhyeok(Department of
Physics, KAIST)) ~ Zinc oxide (ZnO) has attracted much attention
because this material has a large band gap and a large exciton bind-

ing energy. It is known that as-grown ZnO exhibits the #-type
conductivity. Hydrogen is considered as a promising candidate for
the origin of the n-type conductivity. Recent experiments suggested
that two infra-red absorption peaks observed at 3326 and 3611 cm
are related to hydrogen. Although it is believed that the origin of the
3611 cm line is an isolated interstitial hydrogen at a bond-centered
site, it is not clearly understood what causes the 3326 cm’ line. In
this work, we perform local-density-functional calculations to inves-
tigate the atomic and electronic properties of defect complexes, such
as Vz-H and Ca-H, in ZnO. Considering the energetics of various
configurations and the orientation of the H atom, we suggest that
the 3326 cm™ absorption line is caused by a Ca-H complex.

Annealing Effects of ZnO Nanorod Thin Films
Dispersed with Solvents LEE Cheol Eui, PARK Jun Kue, SHIM
Eui-Taek, KIM Minseok, LEE Eunmo, LEE Kyu Won(3Z&] ojf &}
o E2]8}7)  Thin films using zinc oxide (ZnO) powder as the
reactant, and water, methanol and chloroform as reaction solvents
are investigated. The morphology as well as crystallization mecha-
nism of the powder and the thin film sampes were characterized by
X-ray diffractometer (XRD), scanning electron microscopy (SEM)
and IR spectra methods. Also, optical properties of the ZnO nano-
rod were investigated by the photoluminescence (PL) measurements.
The thin film crystallinity is better with water than with any other
solvent.

CdS 927 g9 T/ Wle] B2 el i3
B8 5 AT A UF A &0, o) Y, M AR(Z L
T H2E=FGd7 ' Egistn 7] en}A Y g 3t
A2A SR g Gl e ] F r] A Z e o] )
9] CdS BHHE2 A2 250 M3 E Fo] FHAE eI on,
a9 F 5 JAHE ol 83t GaAs (111) 7ol JZAIAT
AH CAS IHE2 XA A dg g B9 29 s34 &
(hexagonal structure) & Zt+= AL 2 ARIE AL, AFH & Lotr
7] 913t HRXRDE &3ttt €he] EH dH S goli7]
$13t Nomarski {HI&APZ T AFMS o] &3te] #Z3}3 L,
SEM/EDXE o] &3t} wtetE5o] JEu| & Fotrgiet =3 4
ZH d =9 FbH EHS otry] Y3ty £33 d9gAa
n EZ & AFg3te] A 204 2.0-8.5 eV Alo] EE R HL ol
A ZF39th F8 9 tolHEZRRE A T 2P EH
<g(E)>=<e(E)>+i<exE)>° YERt Eo, Eia, Eis, Bz, Eo' ¢F 22
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The epitaxial growth of the ZnS thin films de-
posited by pulsed laser deposition =~ CHUNG Jun-Ki, SONG Tae
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Kown', KIM SangSuz, KIM Won-J eongz(Instz'tute of Industrial
Technology, Changwon National University. IDepartment of Ceramics,
Changwon National University. ZDepartment of Physics, Changwon
National University.)  The epitaxial ZnS thin films were deposited
on sapphire (c-cut AlOz) substrates by pulsed laser deposition
(PLD). The PLD of ZnS target produced by spark plasma sintering
(SPS) has been carried out by using excimer laser (248 nm). SPS
was performed with a heating rate of 100 °C/min at 1100 °C and
pressures in a vacuum atmosphere. The die and punch material was
made of graphite with a 25 mm diameter. ZnS films were deposited
at a various substrate temperatures (400 °C - 725 °C) with a fixed
P(O,) = 10° Torr, and the thickness of the films are estimated to be
about 300 nm. The elemental composition of ZnS films was con-
firmed by energy dispersive analysis by X-ray (EDAX) technique.
Structure, surface morphology and optical properties of as-de-
posited films were characterized by X-ray diffraction (XRD), scan-
ning electron microscopy (SEM) and UV-spectrophotometer,
respectively. Results of the x-ray diffraction analysis, the intensity
of ZnS (0 0 0 2) peak increases while the full width at half max-
imum (FWHM) values of ZnS (0 0 0 2) peak decreases with the in-
crease of the substrate temperature. As deposition temperature in-
creases, surface roughness increased. Transmission spectra indicate
a high transmission coefficient (~80%). The optical energy gap ob-
tained from the transmittance spectra is about 3.56 —3.73 eV.

*This work was partially supported by the Korea Research
Foundation Grant funded by the Korean Government (MOEHRD,
Basic Research Promotion Fund) (KRF-2007-313-C00224).
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Study of Ferromagnetism Property of Zno.s;Mny 0
Diluted Magnetic Semiconductors Grown on A1203(0001)
Substrate According to Oxygen Vacancy. = CHA Su-young, KIM
Won-kyung, CHO Yong chan, JEONG Se-young(Department of
Nano Fusion Technology, Pusan National University, Miryang 627-706,

Korea))  For last several years, the great potentials of diluted mag-
netic semiconductors (DMSs) have brought world-wide research ef-
forts into spintronics. Also, (Ga,Mn)As, (In,Mn)As, and MnGe sys-
tems have been frequently reported due to their magnetic and trans-
port properties such as strong sp-d exchange interactions or extra-
ordinary Hall effect. However, the Curie temperature(TC) of these
materials have been limited to 140K which is far from that required
for practical device applications. Since many researchers inves-
tigated that hole-mediated Mn-doped ZnO could achieve a high
Curie temperature(TC), there has been much interest in Mn-doped
ZnO as a potential candidate for DMSs with high TC. Especially, in
TI-VI semiconductors ZnO, transition metals including cobalt and
manganese ions have been examined as dopants in semiconductor
for introducing ferromagnetism. The origins of room temperature
ferromagnetism in ZnMnO are now on debating. In this research,
we investigated the relation between carrier density and ferromag-
netism depending on the growth conditions. We report the growth
of Mn doped ZnO with 300 nm thick deposited by radio-frequency
magnetron sputtering system. The structural properties were ana-
lyzed by X-ray diffractometer(XRD) and the surface morphology
and thickness were characterized by scanning electron micro-
scope(SEM). Optical bandgap and transmittance were investigated
by UV-VIS-NIR spectrophotometer. Hall effect and magnetic prop-
erties were measured with Van der Pauw method, superconducting
quantum interference device(SQUID) and magnetic circular dichro-
ism(MCD), respectively.

Effect of N-addition on the structural and optical
properties of ZnO thin film 7! =%, ¢ 3%, 7 dg, & A7

(FFHAAEN AT, MIT 234 - H 7] & g o,
A2} F 2, G AE AT, MIT 241.)  The ef-
fect of nitrogen (N)-addition to ZnO thin films on the structural and
optical characteristics was investigated for the phosphor application.
ZnO thin films were deposited on SiO,-coated Si substrate with a
thickness of 150 nm using rf-magnetron sputter deposition techni-
que under various ratios of Ar and N,. The composition analysis
showed that a trace amount of N existed in the N-doped ZnO film.
The grain size slightly decreased with increasing N, content in dep-
osition ambient and the lattice parameter of c-axis increased with in-
creasing N, and the peak slightly shifts towards lower 26 angle
side. The results showed that the crystallinity degraded and the ten-
sile stress was increased due to N-addition in the films. While un-
doped ZnO showed no emission in visible region, N-doped ZnO ex-
hibited the broad emissions in PL. measurement. The position of the
highest intensity peak of N-doped ZnO was shifted from 600 to 660
nm with increasing N, content from 17 % to 33 % in the deposition
ambient. These results implicated that the microstructure and the
energy state of the defect level can be effectively controlled by vary-
ing N content in the deposition ambient.
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Electrical and Magnetic Properties of Co Doped
ZnO Diluted Magnetic Semiconductor ~ KIM Jae-Hoon, SONG
Hooyoung, KIM Eun Kyu(Quantum-Function Spinics Lab. and
Department of Physics, Hanyang University.)  Diluted magnetic sem-
iconductors (DMS) are important materials for semiconductor spin-
tronics applications. ZnO and GaN are typical materials of
wide-bandgap semiconductors. The ZnO has much interesting for a
based material for DMS, because of its theoretical high Curie
temperature. In this study, the Co doped ZnO DMS was grown by
pulsed laser deposition (PLD) system that has an advantage to con-
trol the composition ratio of the grown film from the mixture target.
Here, the Co atoms were used as a magnetic impurity. A Mn doped

ZnO films were also grown to compare the Co doped ZnO films. A
hydrogen annealing to these films was tried to improve their mag-
netic and electrical properties. The defect states in these films were
investigated by using deep level transient spectroscopy (DLTS) and
photoluminescence measurements. For DLTS measurement, a
Ti/Au was deposited over the large area of the sample to form an
Ohmic contact and Au electrodes were used for Schottky contact.
On the prepared sample the DLTS measurements were performed
at temperature range from 20 K to 350 K.
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Advanced properties as alternative RRAM of EuO
thin films  CHOI JungAe, CHOI Jinsik, HWANG Inrok, JEON
SangHo, HONG SaHwan, OH Gwangtack, KIM YeonSoo,
YOON InSung, YOON HeeSun, YALISHEV Vadim, PARK
BaeHo(d =38l nl E2]8}7) Resistive random access memory
(RRAM), among non-volatile memory fields, which utilizes re-
sistive switching properties of oxide materials is an attractive part.
Therefore, several materials to reveal RRAM properties, which
show reproducible swithcing phenomena, are studied. Among
studying materials, we had interesting about Eu,Oy as RRAM
material. Especially, we have focused to study structural and elec-
trical properties of EuxOy thin films as RRAM materials. Before this
study, we performed several experiments: to depositt Eu,Oy thin
films on Ir substrate by using EuO target and Radio Frequency (RF)
sputter, to measure the structural properties of the films by using
X-ray diffraction (XRD), and to analyze the electrical properties of
the films by using Kithley 2400 and probe station. From those ex-
periments, we make sure that there is the reproducible switching
phenomena in EucOy thin films, that is, the switching properties
were shown from poly-crystalline behaviors and mixed structures of
Eu,0; and Eu3O4. Additionally, interesting switching properties of
the films were revealed. Therefore, in this study, we perfomed ad-
vanced experiments: to deposit the films at several conditons, to
measure surface properties of the films by using Atomic Force
Microscope (AFM), and to analyze the electrical properties of the
films. From these study, we confirmed the interesting reproducible
switching properties shown in Eu,Oy thin film is dependent on an
atomic structure of the films.

Synthesis and Optical Characterization of Single-
Crystalline Zinc Oxide Nanowires ~ SUH Duk-II, BYEON Clare
C., KIM Bok Hyeon, LEE Jongmin, LEE Sang—Kwonl, LEE
Chang-Lyoul(Advanced Photonics Research Institute, Gwangju Institute
of Science and Technology. !School of Semiconductor and Chemical
Engineering, Chonbuk National University.) — Low-dimensional semi-
conductor nanowires offer many opportunities for the assembly of
nanoscale electronic/photonic devices and arrays by the bottom-up
approach. We have synthesized single-crystalline ZnO nanowires
by using chemical vapor deposition and gold(Au)-assisted catalytic
growth mechanism varying the growth temperature. We also dis-
cussed associated material properties. Field-emission scanning elec-
tron microscopy (FE-SEM) images of nanowire arrays show that
Zn0O nanowires are ordered and uniform size with diameter of ~100
nm and up to 5 pm in length. PL. measurements showed a strong

bandedge emission at ~ 380 nm without any defect.
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Post-annealing and Hydrogen Plasma Treatments
for Non-polar ZnO Films Grown by Pulsed Laser Deposition
SONG Hooyoung, KIM Jae-Hoon!, KIM Eun Kyu', HWANG
Sung-Minz(Quantum-FumTion Spinics Lab. and Department of physics,
Hanyang University, Seoul 133-791, Korea, Energy-nano Materials
Research Center, Korea Electronics Technology Institute, Gyeonggi-do
463-816, Korea. 'Quantum-Function Spinics Lab. and Department of
physics, Hanyang University, Seoul 133-791, Korea. *Energy-nano Materials
Research Center, Korea Electronics Technology Institute, Gyeonggi-do
463-816, Korea.) ZnO as a wurtzite semiconductor has been in-
tensively studied because of its large exciton binding energy (~60
meV). High exciton binding energy is the one of the most im-
portant factor which confirms the internal quantum efficiency of
optoelectronic devices. However, the optoelectronic or electronic
devices based on ZnO oriented along the c-axis cause malfunc-
tions, which are produced by the axis-dependent strong piezo-
electric polarization. In this study, we prepared non-polar ZnO
films oriented along the (11-20) plane called a-plane by pulsed laser
deposition. To deposit a-plane ZnO films, we choose the r-plane
sapphire substrate. And a-plane ZnO films were grown at various
ambient gas and temperature conditions. After finding optimized
growth condition, a-plane ZnO films were annealed at 600~900C
by rapid thermal annealing system for the recrystallization. After
the deposition process, the hydrogen plasma treatment was per-
formed on the surface of the ZnO films to control defect states and
carrier concentration. Characteristics of annealed and plasma irradi-
ated samples were analyzed by high-resolution x-ray diffraction,
scanning electron microscope, atomic force microscope, cath-
odoluminescence, spectral and time-resolved photoluminescence.

Fabrication and field-emission characteristics of
position-controlled AIN/ZnO coaxial nanotube heterostructure ar-
rays YT Gyu-chul, CHO Jeonghui, KIM Yong-Jin, HONG
Young Joon(Z gF-&- 7 off &F nl {1 4% & 8} 7F.)
enormous interest in 1-dimensional (1-D) wide band gap semi-

There has been an
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conducting nanostructures for field-emission device applications
due to their excellent electron emitter characteristics with sharp tip
and low electron affinity. Among numerous semiconductor nano-
structures, 1-D ZnO nanostructures have been extensively studied
because they can be easily prepared with diverse morphologies by
many different methods including metal-organic chemical vapor
deposition and chemical solution deposition. Recently, we reported
on the position-controlled growth of ZnO nanotubes and nano-
flowers arrays and enhanced field-emission characteristics due to
well-ordered spatial arrangement of 1-D nanomaterials. In spite of
the excellent electron emitter characteristics of ZnO nanotube or-
dered arrays, the electron emission characteristics can be further
improved by coating a nitride layer on the nanostructure arrays
because an electron affinity of nitrides is much lower than that of
ZnO. Here, we report on the fabrication of position-controlled
AIN/ZnO coaxial nanotube heterostructure arrays and their
field-emission characteristics.

Effect of gate bias sweep rate on the electronic
properties of ZnO nanowire field effect transistors MAENG
Jongsun, JO Gunho, KWON Soon-Shin, SONG Sunghoon, SEO
Jaeduck, KANG Seok-Ju, KIM Dong-Yu, LEE Takhee(Gwangju
Institute Science and Technology (GIST), Department of Materials Science
and Engineering.) ~ ZnO nanomaterials have been widely applied as
building blocks for nanoscale transistors, sensors, optoelectronics,
and piezoelectric devices. The large surface area to volume ratio of
ZnO nanowires have an influence on conductivity by adsorption
and desorption of ambient oxygen. Adsorbed oxygens that bind the
electrons localized at the nanowire surface become oxygen ions in
the forms of O, O%, or O, resulting in a surface depletion in the
nanowire channel. We will present the effects of gate bias sweep
rate on the electronic characteristics of ZnO nanowire field effect
transistors (FETs) under different environments. The adsorption of
oxygen on ZnO nanowire surface is dependent on the gate bias
sweep rate. The current, threshold voltage, and carrier density were
sensitively dependent on the gate bias sweep rate. Slower gate bias
sweep rates result in larger depletion regions in the nanowire chan-
nel with more oxygen adsorption for longer gate biasing time, re-
sulting in reduction of current and carrier density and shift of gate
bias in the positive gate bias direction.. Particularly, we charac-
terized and compared the effects of the gate bias sweep rate for ZnO
nanowires FETs under different oxygen environments; when the
nanowire FETs were characterized in ambient air or N>filled glove
box with or without passivation.

Fabrication of Nano-electrodes and Transport
Characteristics through Single and Coupled InAs/GaAs Quantum
Dots =7, A& o 4% 4 35, 339, 8525 2
A G =8 G AL IFEEFGITY A d TR E
3}l Ea] o). F 3] la AAAFE FE gl
Wi 7] 5 RFd A E, A S AT f dj okal QxR A 2] A7 E])
The vertical transport behavior in single and coupled InAs/GaAs
quantum dots (QDs) has been investigated by low-temperature cur-

rent-voltage (I-V) measurements. In order to characterize the elec-
tron tunneling through only a few QDs, two-terminal vertical device
structure with a nanoscale top electrode was designed. The
nano-electrodes were fabricated on single- and double-stacked InAs
QD ensembles that were grown by the Stranski-Krastanow mode.
For isolation between the top electrode and the bottom QD sub-
strate, thin SiO, layers were deposited on the QD substrates.
PMMA was spin-coated on the front surface of samples, and the top
nano-hole electrode with a 160-nm diameter was patterned by a
standard e-beam lithography process. The device was completed by
Au-evaporation just on the patterned nano-holes, using a shadow
mask with large circular openings. Because SiO; film is a good in-
sulator, a top electrode sees only a few QDs through a nano-hole.
The I-V characterization of devices was performed by using semi-
conductor parameter analyzer at a temperature of 4.5 K.
Distinguished peaks and oscillatory behaviors were observed in the
conductance curve at specific voltage regions. The conductance
peak separations for single-stacked QDs are 135/85/70 meV and
70/55/50 meV for small/medium/large QD, whose value corre-
sponds to the sublevel energy spacing of s-p and p-d states,
respectively. The origin of conductance oscillations observed in
coupled QD is not clear yet, and the measurements at 100 mK are
now under plan.

Optical and Electrical Activation Studies of Si-
Implanted Alp4ssGaossN  RYU Mee-Yi, MOORE Elizabeth A,
YEO Yung Kee', HENGEHOLD Robert L.'(Kangwon National
University, Department of Physics. 'Air Force Institute of Technology.)
Both optical and electrical activation studies of Si-implanted
Alp45Gag ssN have been made as a function of ion dose and anneal
temperature by using the cathodoluminescence (CL) and temper-
ature-dependent Hall-effect measurements. The CL intensity of near
band emission increases as the anneal temperature is increased up
to 1300 °C, indicating a successive implantation damage recovery
with increasing anneal temperature. The carrier concentration
(activation efficiency) and Hall mobility also increased with anneal
temperature, which agree well with the CL results. The results of
Hall-effect measurements show that nearly 100% electrical activa-
tion efficiencies were obtained from the Si-implanted Aly4sGagssN
samples for doses of 1x10™* and 5x10™ cm” after annealing at 1350
°C and for a dose of 1x10" cm? after annealing at 1250 °C. The ef-
fective Si donor ionization energy decreased with increasing carrier
concentration as the anneal temperature increased and/or the im-
planted ion dose increased. The obtained ionization energies
(~2.8-14 meV) are much lower than the predicted energy of about
59 meV. These low ionization energy can be attributed to the for-
mation of a degenerate conduction band merged with impurity
band resulting from exceeding the Mott transition concentration.
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Strain Modification in GaSb/InAs Type-II
Superlattices KIM Jun Oh, LEE Sang Jun, KIM Chang Soo,
NOH Sam Kyu, CHOE Jeong Woo', KRISHNA Sanjay”(Center for
Advanced Measurements and Instrumentations, Korea Research Institute of
Standards and Science. 'Department of Physics, Kyung Hee University.
Electrical and Computer Engineering Department, University of New
Mexico.) It has been already demonstrated that the infrared (IR)
photodetectors based on GaSb/InAs strained superlattice (SLS) are
excellently operated up to room temperature by virtue of low ther-
mal ionization attributed to type-II band alignment which electrons
are confined in InAs layer whereas holes in GaSb layer. In this
study, we present structural and optical characteristics of the
GaSb/InAs type-II SLs with different layer thicknesses grown by
molecular beam epitaxy (MBE). For the modulation of transition
energy, the layer thickness of GaSb and/or InAs was changed from
4/4 monolayers (MLs) to 8/21 MLs at a fixed period of 50. The
high-resolution x-ray diffraction (HR-XRD) measurement and the
infrared photoluminescence (IR-PL) spectroscopy have been con-
ducted for monitoring the strain modification and analyzing the
miniband alignment. The HR-XRD curves taken from GaSb/InAs
SLS with different layer thickness show that their satellite peaks are
well developed up to +3rd order and the Oth-order peak gradually
moves to the reference position of GaSb buffer peak as the layer be-
comes thicker. The inter-miniband transition mechanism in

GaSb/InAs SLS structures will be discussed on the basis of IR-PL
spectra.

* This work was supported by the Korea Foundation for
International Cooperation of Science and Technology (KICOS)
through a grant provided by the Korean Ministry of Science and
Technology (MOST) in 2007 (No. 2007-00011) for GRL project.

MOCVD 7@ Z3 ] & GaN nanowire®] &
A AW, S AH, 2wy, AT, o 7, B FF(EY
et el gt 'S B Fw A7) A} HFE S AT EE
Zretod 7)) Ax+ F+ZA2) nanowire:= nanophotonics 2t
nanoelectronicsell 7Hg 71&0] 5 1 & 7Hs/d°l £t 53]
GaN nanowire= 4 w3 8 7|9 429 SE7FsY wEel &
A& 2 Nig 74 A9 FAZ £ Si(100)71#-& AHg3H
Metal-Organic Chemical Vapor Deposition (MOCVD)H 2.2 GaN
nanowireZ A8 A| ZAth Ni 3129l A droplet©] o] catalyst 4
g 3 drh 4ZEA mE dslE A7) 3t GaN
nanowire 3 gl A9t 7| AL Kot gyt w3 V- H &
&= ¥3A1Z o GaN nanowired] Aol F° mm, A5 T nn 7
T2 8=tk PL, FE-SEM, XRD 522 723, 333 54
S AHEGT.

Analysis of energy levels in p- and n-type
InAs/GaAs quantum dots by deep level transient spectroscopy
measurements  KIM Jin Soak, KIM Eun Kyu, KIM Jun Oh',
LEE Sang Jun', NOH Sam Kyu'(Department of Physics and
Quantum-Function Spinics Laboratory, Hanyang University, Seoul
133-791, Korea. 'Korea Research Institute of Standards and Science,
Deajeon 305-600, Korea.) Energy level properties of InAs/GaAs
self-assemble quantum dots were analyzed by using deep level tran-
sient spectroscopy (DLTS) methods with minutely changing con-
ditions such as filling pulse width. In order to find information for
the not only conduction band but also valence band, p- and n-type
samples were used either. The InAs/GaAs QD system was grown
onn'- and p'-GaAs substrate by a molecular beam epitaxy method.
The GaAs buffer and capping layers were grown at 570 °C with
5x10" cm? doping concentrations, and InAs QD was grown at 495
°C. A thickness of the capping layer was 350 nm. Finally, a
Schottky diode structure with the QD system was made to measure
capacitance changing by applied biases. From calculated depth pro-
file and C-V data of the n-type QD system, a carrier accumulation
peak was clearly observed at ~350-nm depth. The bias ranges for
the DLTS measurement were determined by this information.
Then, the pulse condition for DLTS was varied. And then, the in-
formation for the conduction and valence band of the QD system
could be derived from the DLTS measurements

AYHF=LTEBY L o] &3 B3 InAs/GaAs
FAG A2 A 29 AF o 89, AN, A S
T8 22!, o) A2, = AT (F Y G, Ee) g FTESE
FFA7E)  FAFQD)S FaLAY A& Yt} 2
o] uj & ZA A Y GG BEAEA oA 297} REH o]
A A TS FEE JFAT UTh AR A|2E <o A Hzt
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Magnesium Doping Effects of Al,Ga;.<As Epitaxial
Layers Grown by Molecular Beam Epitaxy =~ KIM Min Su, KIM
Do Yeob, KIM Tae Hoon, KIM Ghun Sik, CHOI Hyun Young,
CHO Min Young, RYU H. H., JEON Minhyun, CHO Guan Sik,
KIM Jong Su', KIM Jin Soo’, LEE D. Y., SON J. S.*, LEEM /.
Y.(School of Nano Engineering, Institute of Nano Manufacturing, Inje
University. 'Nano Photonics Group, Advanced Photonics Research
Institute. *Division of Advanced Materials Engineering, Chonbuk National
University. °Lighting Module Research and Development, Samsung
FElectro-mechanics. Co., Ltd. *Department of Visual Optics, Kyungwoon
University.) ~ Magnesium (Mg) doped AlyGai.<As epitaxial layers
were grown by molecular beam epitaxy (MBE) on (100) GaAs sub-
strates using different growth conditions, including varying Mg cell
temperature, Al mole fraction, substrate temperature, and As/Ga
beam equivalent pressure (BEP) ratio. The epitaxially grown Mg
doped AlGai.xAs layers were characterized using Hall measure-
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ments and photoluminescence (PL) to investigate their electrical
and optical properties, respectively. The carrier concentration by the
Hall measurements of the samples decreased from 1.86 x 10" to
4.87 x 10" cm® with increase in substrate temperature ranged from
530 to 630 C. This can be attributed to dramatically decrease in Mg
incorporation on III-V epilayers with increase in substrate
temperature. The photoluminescence (PL) spectra of the Mg doped
Al 13Gags7As samples with the substrate temperature range were
red-shifted ranging from 1.780 to 1.768 eV when p-type doping level
increased. The full width at half maximum (FWHM) varied from
19 to 29.6 meV as the spectra were red-shifted. The electrical and
optical properties of the Mg doped AlxGaixAs samples also depend
on the Al mole fraction and As/Ga BEP ratio. In comparison to Be
doped AlGaAs samples, the mobilities of Mg doped Alp13Gao s7As
layers more rapidly increased as the p-type doping concentration
was decreased. Since Mg as a p-type dopant is more effective for
AlGaAs epilayers grown at 600 C and with hole concentrations be-
low 10 em?, it is expected that Mg could be a reasonable p-type
dopant for nanostructured semiconductors fabricated at low
temperatures.

Photocurrent Spectroscopy of Al 03Ga ¢7As/GaAs
High Electron Mobility Transistor Structure 3 ¥ <=, 7 43} uj
(gt El ) The electronic properties of
Alp3Gag7As/GaAs high electron mobility transistor(HEMT) have
been investigated by photocurrent(PC) spectroscopy. The PC meas-
urements were performed in temperature range between 18 and 300
K. We observed three peaks at room temperature PC spectra. The
peaks at 1.416 and 1.804 eV are related to the GaAs and
Aly3Gag7As band gap transitions, respectively. The transition ob-
served at 1.968 eV attributed to the x-valley of Aly3Gao7As. The PC
intensity increases with increasing light intensity, dc bias voltage
and temperature. At low temperature, we observed two signals as-
sociated to the surface quantum well and to the two dimensional
electron gas(2DEG), respectively. In addition, we have also studied
the Varshni coefficients for Aly3Gao;As/GaAs HEMT structure.

MOCVD YL 2 J7Z& GaN o3 F¢] 3R
ZAM 2 A2EH ARIH £ 39, 0l 5%, A2 A
AR L, i A o) A, 2t 3 G, o] AN I
o Ee] ) 'IFHAAEINATY CYR Y AT GG
F4) GaNe34eVFE Y& w HFo] 5 22 Y
o] UrtEate] o3 19939 F A kg A2 s)EE ol HA4
v}g¢] B3 tho] © =(light emitting diodes-LED), #l°] A tho] 9
= (laser diode-LD), A+]A Z+A]7] (UV detector) 59 FaA &
02 FEHI U HZoe FA FE2Y o] Z 7] (dislocation)
9 A% F2E o83 £ oy AF 5L =HHE
o7 AP JEedl, vEA ZFAA ofZ s Ak
4 260 A3 8 FFAAME HAE F UAA T, AUA R
7+HE A4 Q939 ZAKirradiation)o] YA = A o] 7hs
3}t GaN ¥H=A| 9] 29 AR} 222 PHEA S o 52 Aol A
B3 4= 9L, W2 74 3 F(leakage current) A4S R 1A
&, 3283 AR hight power device) 29 S-&JA] 71 = &=H],

3] g A A=l 29 (switching) £XF oA HE &4&

4 L-8kxK(minority carrier)2] 4= (life time)S F A
zZg3to]of it A As] AYH 22 & EHAE Y3
R & E9F7] diol 22 S8l vl Fastitt of
£ A= A4 GaN ol 339 A718 S8 53 o o] 29
& FARhE Ao] AT £ A7lA = MOCVD 71 o2
Z9 GaN ol 9] ol 1 MeVE 7H58 AL L 1x10° em” 5= 2
ZALste] Avhs /g3t Aol et 544 E1& £EINF
9 T}0] @ =(Schottky barrier diode) &5 THE ¥, nlojoj A ¢t
9 FEAE ) Wl 5 e 2ANAM A7 EZF(CV) L A2
9 JeHA=8FE B H(Deep Level Transient Spectroscopy-
DLTS)& ©]&3t 2uhAe] FHHRI s=R 2 & A FA Lol
A AR ol B E A B E £ AFSAT

Investigation of magneto-transport properties of
GaMnAs:Si ferromagnetic semiconductors KIM Hyungchan,
CHUNG Sunjae’, YOO Taehee', KIM jungtaek', LEE Sanghoon',
LIU X.>, FURDYNA J. K‘Z(Physz'cs Department, Korea University.
IPhysz'cs Department, Korea University, Seoul, Korea. ZPhysz'as Department,
University of Notre Dame, Notre Dame, Indiana, USA.) ‘We inves-
tigated a series of n-type doped GaMnAs:Si of ferromagnetic semi-
conductor films by magneto transport. Since Si act as n type dopant,
we are able to incorporate Mn up to 10 % in GaMnAs. Though it is
reported that the 7 of GaMnAs decreases with increasing Mn con-
centration above 6%, our GaMnAs:Si samples showed systematic
increase of Tc even up to 10%. This indicates the effectiveness of
our counter doping technique for improving 7c of GaMnAs-based
ferromagnetic semiconductor. The low temperature annealing fur-
ther increase Tc up to 165 K in GaMnAs:Si with 10% of Mn. The
planar Hall resistance measured on the as-grown samples revealed
the presence of strong cubic anisotropy and change of uniaxial ani-
sotropy from [-110] to [110] direction with increasing Mn concen-
tration in the series of samples. The systematic change of magnetic
anisotropy with increasing temperature was also observed due to
the variation of carrier density in the GaMnAs:Si by increasing
temperature.

Temperature dependent magnetic Anisotropy in
(Ga,Mn)As/(In,Ga)As/(Ga,Mn)As tri-layer with different thick-
nesses of (In,Ga)As spacer layer LEE Hakjoon, CHUNG
Sunjae, CHOI Iisoo, KIM Yungjun, LEE Sanghoon, LIU X.!,
FURDYNA J.K."(Physics Department, Korea University, Seoul Korea.
IDepan‘ment of Physics, University of Notre Dame, Notre Dame In, USA.)
We have investigated the effect of (In,Ga)As spacer layer thickness
on magnetic anisotropy on the (Ga,Mn)As/(In,Ga)As/(Ga,Mn)As
trilayer structures. The (Ga,Mn)As in the top and the bottom layers
of structure have 2.7 % and 3.8 % of Mn composition, respectively.
The thicknesses of (In,Ga)As spacer layer varies from 5 nm to 50
nm in the series. The magneto-transport measurements have been
carried out with application of magnetic fields within in-plane and
out-of plane. The magnetic anisotropy field obtained from temper-
ature dependent angle dependence measurement showed systematic
change with spacer layer thickness in the series. To accommodate
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the contribution from both layers, we have introduced a parameter,
Kex/M, called as effect anisotropy barrier, which is the difference of
free energy between in-plane easy and [001] direction. The sign of
K determines the dominance of anisotropy in the sample (i.e., pos-
itive for dominant in-plane magnetic anisotropy and negative for
dominant out-of-plane magnetic anisotropy). This phenomenon re-
sults from the increase of tensile strain on the (Ga,Mn)As by in-
creasing (In,Ga)As spacer layer thickness. The temperature depend-
ence of magnetic anisotropy is further discussed using one of the
samples

Magneto-transport properties of MnAs/GaMnAs
multilayered structures with and without GaAs spacer KIM
Yungjun, KIM Jungtaek, YOO Taehee, SON Hyunji, CHUNG
Sunjae, LEE Sanghoon, LIU X.!, FURDYNA J.K.'(Physics Department,
Korea University, Seoul, Korea. IPhysz'cs Department, University of Notre
Dame, Notre Dame, Indiana, USA.) ~ We have investigated the mag-
neto-transport properties of MnAs/GaMnAs multi-layered struc-
tures with and without GaAs spacer. The samples were grown by
molecular beam epitaxy technique on (001) GaAs substrate. The
thickness of spacer in the one of structures is 1.4 nm. The Curie
temperatures (7c ) of the two samples were estimated from temper-
ature dependent resistivity, which showed peak at 74 and 96 K, re-
spectively, for the samples with and without GaAs spacer. This in-
dicates that the 7c of GaMnAs layer was strongly affected by GaAs
spacer. The planar Hall resistance (PHR) and magneto-resistance
were also measured to investigate magnetic anisotropy properties.
The field scan of PHR data were obtained at every 10 degrees from
[110] direction. The two samples showed different transition behav-
ior in the magnetization reversal process indicating influence of
GaAs spacer layer on the magnetic anisotropy of GaMnAs layer.

MBE - Growth and Properties of Mg-doped
InGaAs Epitaxial Layer 3 @9, £ 919, 2 ¢4, & 3¢, ¢
5, G IA, B B, B B, A U, A HE, A AGAH
g eFef) BEAA e S o] &3te] GaAs 7]
T 9o Mg E¢E°] A7 InGaAs o9 Z-& F7g3tal 1 54
S Hall Effect®} Photoluminescence (PL) S22 ZASIITh
InGaAs g g Al @hete] 54 WHelE ALY $l38te] 7]
%, In 2734, Mg flux ratio 59 A& "+E v 433A
o). InGaAs 3% 47 Al As9] beam equivalent pressure (BEP)
£ 1x10° Torr ] 2.9, 4&%) F71% 7500 A o] Ach In 24
H)710.156%] InGaAs ol 9] oA <F 2.07 x10**/em’S] FE 5=
2 de Fen, an o5 EE %67 cm’/(Ves) o ATk ¥
PL %73 27} near band-gap (NBG)9ll &3+ =2} A7) 7} wff
T u S A g Eowe #E It FEHJAT B ol
=0 gty 2= 9 7] F9 A 7)ol 2 "I E SF A TH

Photocurrent Spectroscopy S ©]-&% InGaN/GaN
Y LPTole =Y E4F 4A B4 FF AT S A3,
A3E GBE 179, A 82, 98, IR, S FEE
Fojetn, 23 '] =(F)) InGaN/GaN 34 wgtlo]
QE T2 FATE oA ZaA EAshe ¢ Arges

ok

AL AA o g S0 v F 23 FEFS 71X} 2y A7}
A Bag b 77189 271+ 0.7 MV/cm o4 2MV/em 744
2 AXE HolX I, AT 9 &7 Wiyol ugt d#EA
P2 AR7tE I AL Qi) & Ao A= photocurrent spectro-
scopy S ©]-83+4] InGaN/GaN H 4] wrgtio] @ Eojl A 249
gl Fto] £33 L, o] Yozt A Al 5o tigh 4 7]
Z 2719 23 & NE3 ) Xenon lamp?] WA FS P31
InGaN/GaN 23 tho] Q ol ZAMAA JARZE] A g=A] #gtd
W2 photocurrentE 33t F5 2HEH S 3T vlA|
AF F849 HA & F3to] ¥ Signal/Noise HIE 4& +
AATE FAFEFZ U Z3tA A7 43 A7) Stark &
Fofl AN FF AHEFH ] tail FHE HEL AHEH 7] &
715 HIAIZITE ARl G vlo]o] A5 IV S o 171H
A7Z2 AR gd 771789 dE vk golth JYAEES]
o4 2 th 3 photocurrent 2HEH S BA3R I, AHEHS 7]
7] W3l E BHIATE L Fol| A {17} vpo]oj 2o o) F U
F271749 A717F BdE o), 2 B vlo]oj & kg B3l A 4R
A7 2715 F3ke B4 & A=tk T3 Al g TE w
2 2717t 2 47 S B J 3] 2HE ¢ e BN E
g ol #all =9 Aol

Carrier and Piezoelectric Field Dynamics in
InGaN/GaN MQW:'s Studied by Spectrum-resolved Pump-probe
Measurements KIM Chang-seop, CHANG Dong-wook, KIM
Ji-hee, YEE Kiju, KIM J. C', CHOI Y. H', NOH M. S'(Department
of Physics, Chungnam National University. 'LG Electronics Institute of
Technology.) ~ We investigated the carrier localization process into
potential minima of InGaN layers and the subsequent piezoelectric
field modifications in InGaN/GaN multiple quantum wells using
femtosecond Ti:sapphire oscillator with 400nm center wavelength,
around 40 nm FWHM. We have analyzed the carrier lifetime,
which was performed spectrum-resolved pump-probe experiments
on InGaN/GaN MQW's grown on the hydride vapour phase epi-
taxy (HVPE) GaN substrate, through the relation between the car-
rier localization and piezoelectric field. It is interesting that the
transmission change by the carrier excitation takes different signs as
the detection wavelength is scanned from 405 nm to 394 nm. This
spectral results can explained by the modulated Franz-Keldysh ef-
fect due to the piezoelectric field screening. With analyzing the
spectrum-resolved results measured at different excitation power,
we could find that the field screening is affected by the carrier local-
ization and carrier localization process into potential minima occurs
around within 50 ps for the measured InGaN/GaN MQW's
sample.

Light Extraction in InGaN LED with n-GaN nano
patterns PARK Si-Hyun, HONG Jun-Hee(Dept. of Photonic
Engineering, Chosun University.) — n-GaN layer at InGaN-LED was
the patterned with the nano-size SiO2 columns by using a self-as-
sembled indium tin oxide clusters as etching mask. The measured
total light output power of our LED showed the increase compared
to that of the reference LED. The increase of outpour power from
PNS-LED depends on the SiO2 column size onto n-type GaN
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sub-strate. We performed FDTD simulation on our LED structures
and results confirmed with our experimental results.

Synthesis of single-crystalline GalN nanorods grown
by HVPE o] 4d, 39, A3l & 4 4,4 94, F A%,
& 85, 2 A% o 53, o s F o, SEF}
B IgFgzAGd 7Y derle o e gjeta, 471
AF&FeHE)  GaN, which has a wide and large direct band gap, is
one of the most proper materials for light-emitting diodes, and
high-temperature and high-power electronic devices. We have stud-
ied the conditions for the formation of GaN nanorods by Hydride
Vapor Phase Epitaxy (HVPE) method. GaN nanorods were ob-
tained at the conditions of 1:40 flow ratio between HCl and NHj3 at
growth temperature 650°C. And AIN buffer layer was deposited on
a Si(111) substrate for 25 minutes by RF-Sputter before GaN
growth. A high density of straight nanorods with diameter of
200~350nm were formed uniformly over the entire substrate. Their
synthesis and structural properties are investigated by X-ray dif-
fraction(XRD), scanning electron microscopy(SEM). The XRD pat-
tern indicates that the formed GaN nanorods preferentially oriented
in the c-axis direction.

Growth and Characterization of (1120) A-plane
GaN on (1102) R-plane Sapphire LEE YongSeok, SENTHIL
KUMAR MUTHUSAMY, KIM HeeYun, OH TeaSu, CHUNG
SangJo, HONG ChangHee, SUH FunKyung( % &0 8} ¥L =4 &
gd7+4)  GaN based optoelectronic devices grown on c-plane
sapphire substrates posses a strong electric field at the hetero-inter-
faces due to internal spontaneous and strain-induced piezo-electric
polarization which reduces the radiative recombination efficiency.
GaN growth in a non-polar direction is proposed to avoid this effect
and improve the device quantum efficiency. In this report, we de-
scribe the growth and characterization of non-polar (1120) a-plane
GaN films on (1102) r-plane sapphire substrate by using metal-or-
ganic chemical vapor deposition (MOCVD). We have attempted to
achieve smooth surface and good crystal quality GaN layer by opti-
mization of MOCVD growth parameters itself. A nucleation layer
was grown at 540 °C followed by the growth of un-doped GaN lay-
er at 1100 °C. Trimethylgallium (TMGa) and ammonia flows were
varied between 20 to 50 sccm and 1000 to 3500 slm, respectively.
From scanning electron microscopy (SEM), we observe that the co-
alescence of GaN grains strongly depends on the ammonia flow
and V/III ratio. Degree of coalescence is found to increase with the
decrease of V/III ratio. A reasonably good surface and crystal qual-
ity a-plane GaN layer was obtained for the V/III ratio of below 500.
The full width at half maximum (FWHM) of X-ray rocking curve
was measured to be ~1400 arcsec. In photoluminescence, the
band-edge peak of GaN is observed at 363 nm along with a stronger
yellow luminescence peak. Further improvement in the quality of
a-plane GaN will be achieved with optimized growth pressure and
substrate nitridation.

*This work was supported by the Korea Research Foundation
Grant funded by the Korea Government (MOEHRD)" (KRF-

2005-005-J07501).

Studies on As-Grown and Heavy Ion Irradiated
InAlGaN/GaN Heterostructures SENTHIL KUMAR
Muthusamy, LEE Yong Seok, CHUNG Sang Jo, HONG Chang
Hee, SUH Eun Kyung( & &3t BFEAEY A F4)  Group
IIT nitride has strong potential for application in electro-optical de-
vices in the UV to IR spectral range and also in high-power,
high-frequency electronic devices due to its high electron-saturation
velocity, high critical field, and high stability. Some of the proposed
applications for AlGaN/GaN HFETs include nuclear industry
monitoring and satellite-based broadband communication. The
space environment contains a wide range of high energy particles
including electrons, protons and heavy ions in the keV to GeV en-
ergy range. Radiation effects from these species cause material deg-
radation and failure of the electronic systems. On the other hand,
ion beams are also used for impurity doping and device isolation in
semiconductors. In this work, we report 100 MeV Nickel (Ni) ion
irradiation effects on the properties of InAlGalN/GaN heterostructure.
The heterostructures were grown on c-plane sapphire substrates by
using a low-pressure metal organic chemical vapor deposition
system. The samples were irradiated with 100 MeV swift heavy Ni
jons for a fluence of 5x10" cm? at room temperature. The (0002)
x-ray rocking full width at half maximum (FWHM) value of
as-grown InAlGaN layer was 254 arcsec and it was not changed by
ion irradiation. However, the optical and electrical properties were
severely affected by Ni ion irradiation. The PL peak intensity com-
pletely quenched after irradiation while its electrical properties
turned to be highly insulating due to irradiation induced defects. It
indicates that optical and electrical isolation is feasible in this heter-
ostructure by using heavy ion irradiation without damaging the
crystalline quality. A combined process of rapid thermal and fur-
nace annealing partially recovered their optical and electrical
properties.

* This work was supported by the Korea Research Foundation
Grant funded by the Korea Government (MOEHRD)" (KRF-2005-
005-J07501)

Growth of semi-polar (11-22)GaN on m-plane sap-
phire SEO YONG GON, SUH MOON SUHK', YOON
HYUNG DO', HWANG SUNG MIN', OH KYUNGHWAN’
(Institute of Physics and Applied Physics, Yonsei University; Energy-nano
Materials Research Center, Korea Electronics Technology Institute.
IEnergy-nano Materials Research Center, Korea Electronics Technology
Institute. “Institute of Physics and Applied Physics, Yonsei University.)
Growth of nonpolar and semipolar GaN films on sapphire sub-
strates has been receiving considerable attention to reduce the spon-
taneous and strain-induced piezoelectric polarization effects. In this
study, semipolar (11-22)GaN thin film was grown on m-plane sap-
phire by metal-organic chemical vapor deposition(MOCVD).
Trimethylgallium(TMGa) with hydrogen carrier gas and ammonia
were used as the Ga and N sources for the undoped GaN
epigrowth. The growth procedure consisted of a 120nm thick GaN
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with N2 atmosphere and 2um thick GaN with H2 atmosphere with-
out a low temperature GaN buffer layer. The growth temperatures
were 1050°C and 1110°C, respectively. From high-resolution X-ray
diffraction measurements, the full width at half maximums of
(11-22)GaN rocking curve was near 640 arcsec. We investigated the
optical and surface properties of the GaN film analyzed by photo-
luminescence(PL) spectra and atomic force microscopy(AFM)
image.

Enhancement of Light Extraction in InGaN- based
LED with a high refractive index epoxy microlens array and a pack-
aging dome lens. PARK SI-HYUN, LEE Hyun-Haeng(Department
of Photonic Engineering, Chosun University.) We fabricated an
InGaN-based LED chip and integrated an epoxy microlens array
onto a top p-GaN layer of LED chip where a value of a refractive
index of the epoxy is relatively high, ~1.6. Then, a dome lens of an-
other epoxy where the value of a refractive index is medium, ~ 1.5
was packaged onto the microlens integrated LED chip. The effects
of microlens on light extraction caused the enhancement of light
output. We measured the light output vs current for our LED with
microlens and the reference LED without microlens. The increased
of light output in our microlensed LED was observed compared
with the normal LED. The using of the epoxy with the high re-
fractive index value for the microlens array can contribute to the en-
hancement of light extraction in LED even after the general epoxy
dome lens was packaged onto the LED chip. We performed the ray
tracing simulation for our LEDs and confirmed the consistency
with our experimental results.
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Comparison of the Alpha Response from a
Semi-insulating GaAs Radiation Detector at Variable Chemical
Cleaning Conditions =~ KANG S. M., HA J. H.!, PARK S. H.!,
KIM H. S.", KIM Y. K.(Hanyang University, Nuclear Engineering.
'Korea Atomic Energy Research Institute.) In general, the require-
ment for a room temperature operation of a semiconductor material
for a radiation detection is a large band gap energy such that the
thermal generation of the signal carriers is kept to a minimum. The
band gap of the GaAs is 1.42 eV and it is sufficiently wide to allow
for its use as a radiation detector at room temperature. The proper-
ties of the GaAs wafer are a 7.58x10” ohm-cm resistivity, a 350 pum
thickness, and a (100)-oriented type. We prepared 5x5 mm’ sam-
ples by using a semiconductor diamond saw. Prior to a metal-
lization process, the surfaces of the GaAs samples were cleaned by
three processes, respectively. Metal/semiconductor contacts on the
surface were fabricated by using a thermal evaporator in a high vac-
uum condition. The prototype GaAs detector had circular metal
contacts of Ni/Au = 30/100 nm at each side and the diameter of a
circular contact was 3 mm. The current-voltage characteristics of
the GaAs semiconductor detector were measured by using a HP
parameter analyzer with voltage sources. We measured the alpha
response evaluated by **' Am with 5.485 MeV o-ray at room temper-
ature and at an atmospheric pressure.

*Acknowledgments: This work was performed under the long-term
nuclear research and development program sponsored by Ministry
of Science and Technology of Korea, and supported by the
Innovative Technology Center for Radiation Safety(iTRS).
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Properties of phoconductor for the AgInS, epi-
layers grown by hot wall epitaxy HONG KWANGJOON
(DEPARTMENT of PHYSICS, CHOSUN UNIVERSITY.))  Asilver
indium sulfide (AgInS,) epilayer was grown by the hot wall epitaxy
method, which has not been reported in the literature. The grown
AglInS, epilayer has found to be a chalcopyrite structure and eval-
uated to be high quality crystal. From the photocurrent measure-
ment in the temperature range from 30 K to 300 K, the two peaks of
A and B were only observed, whereas the three peaks of A, B, and
C were seen in the PC spectrum of 10 K. These peaks are ascribed
to the band-to-band transition. The valence band splitting of AgInS,
was investigated by means of the photocurrent measurement. The
crystal field splitting, Acr, and the spin orbit splitting, Aso, have
been obtained to be 0.150 eV and 0.009 eV at 10 K, respectively.
And, the energy band gap at room temperature has been de-
termined to be 1.868 eV. Also, the temperature dependence of the
energy band gap, E¢(T), was determined.

Growth and electrical properties for CuGaSe; sin-
gle crystal thin film by hot wall epitaxy HONG KWANGJOON
(DEPARTMENT of PHYSICS, CHOSUN UNIVERSITY) A stoi-
chiometric mixture of evaporating materials for CuGaSe, single
crystal thin films was prepared from horizontal electric furnace.
Using extrapolation method of X-ray diffraction patterns for the
polycrystal CuGaSe;, it was found tetragonal structure whose lattice
constant ap and ¢y were 5.615 A and 11.025 A, respectively. To ob-
tain the single crystal thin films, CuGaSe, mixed crystal was de-
posited on thoroughly etched semi-insulating GaAs(100) substrate

by the hot wall epitaxy (HWE) system. The source and substrate
temperatures were 610°C and 450°C, respectively. The crystalline
structure of the single crystal thin films was investigated by the pho-
toluminescence and double crystal X-ray diffraction (DCXD). The
carrier density and mobility of CuGaSe; single crystal thin films
measured with Hall effect by van der Pauw method are 4.87x10"
cm” and 129 cm®/V-s at 293K, respectively. The temperature de-
pendence of the energy band gap of the CuGaSe; obtained from the
absorption spectra was well described by the Varshni's relation,
Ey(T) = 1.7998 eV - (8.7489 x 10 eV/K)T*/(T + 335 K).

Growth and temperature dependence of photo-
current spectrum for ZnIn,S4 sngle crystal thin film HONG
KWANGJOON(DEPARTMENT of PHYSICS, CHOSUN UNIVER-
SITY.)  Single crystal ZnIn,S4layers were grown on a thoroughly
etched semi-insulating GaAs(100) substrate at 450 ‘C with the hot
wall epitaxy (HWE) system by evaporating the polycrystal source of
ZnInyS, at 610 Cprepared from horizontal electric furnace. The
crystalline structure of the single crystal thin films was investigated
by the photoluminescence and double crystal X-ray diffraction
(DCXD). The carrier density and mobility of single crystal Znln,S4
thin films measured with Hall effect by van der Pauw method are
8.51x10"7 electron/cm, 291 cm’/v-s at 293K, respectively. The
photocurrent and the absorption spectra of ZnIn,Ss/SI(Semi-
Insulated) GaAs(100) are measured ranging from 293 K to 10K.
The temperature dependence of the energy band gap of the ZnIn,Ss
obtained from the absorption spectra was well described by the
Varshni's relation, Eg(T) = 2.9514 eV - (7.24 X 10" eV/K)Tz/ (T +
489 K). Using the photocurrent spectra and the Hopfield quasicubic
model, the crystal field energy(Acr) and the spin-orbit splitting en-
ergy(Aso) for the valence band of the ZnIn,S4 have been estimated
to be 167.8 meV and 14.8 meV at 10 K, respectively. The three pho-
tocurrent peaks observed at 10 K are ascribed to the A;-, Bi-, and
Cy-exciton peaks.

Growth-optical properties for CdIn,Te,; single
crystal by Bridgman method HONG KWANGJOON
(DEPARTMENT of PHYSICS, CHOSUN UNIVERSITY.)  The sin-
gle crystals of CdIn,Tes were grown by the Bridgman method with-
out the seed crystal. From photocurrent measurements, it was
found that three peaks, A, B, and C, correspond to the intrinsic
transition from the valence band states of T'/(A), T's(B), and T'/(C) to
the conduction band state of I's, respectively. The crystal field split-
ting and the spin orbit splitting were found to be 0.2360 and 0.1119
eV, respectively, from the photocurrent spectroscopy. The temper-
ature dependence of the CdIn,Te, band gap energy was given by the
equation of Eg(T) = E40) - (9.43 ~ 10°)T%/(2676 + T). Eg(0) was es-
timated to be 1.4750, 1.7110, and 1.8229 eV at the valence band
states of A, B, and C, respectively. The band gap energy of
p-CdIn, Te, at room temperature was determined to be 1.2023 eV.

Elecrical - Photocurrent properties for CdGa,Ses
single crystal thin film grown by hot wall epitaxy HONG
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KWANGJOON(DEPARTMENT of PHYSICS, CHOSUN UNIVER-
SITY.) Single crystal CdGa,Ses layers were grown on a thor-
oughly etched semi-insulating GaAs(100) substrate at 420 C with
the hot wall epitaxy (HWE) system by evaporating the polycrystal
source of CdGa,Sesat 630 C. The crystalline structure of the single
crystal thin films was investigated by the photoluminescence and
double crystal X-ray diffraction (DCXD). The carrier density and
mobility of single crystal CdGa,Se thin films measured with Hall
effect by van der Pauw method are 8.27% 10" em®, 345 cm®/ Vs at
293K, respectively. The photocurrent and the absorption spectra of
CdGa,Ses /SI(Semi-Insulated) GaAs(100) are measured ranging
from 293 K to 10K. Using the photocurrent spectra and the
Hopfield quasicubic model, the crystal field energy(Acr) and the
spin-orbit splitting energy(Aso) for the valence band of the
CdGa,Se, have been estimated to be 106.5 meV and 418.9 meV at
10 K, respectively. The three photocurrent peaks observed at 10 K
are ascribed to the A;-, Bi-, and C;-exciton peaks.

Optical properties and structure of GaInZnO thin
films with ion implantation PARK Jun-Woo, JEONG
Pil-Seong, CHOI Suk-Ho, LEE Hosun, ELLIMAN. R.!, PARK
Y.S.Z(Kyung Hee University, Depart of Applied physics. 'Australian
National University, Electronic Materials Engineering Department.
Samsung Asvanced Institute of Technology, Semiconductor Device and
Material Laboratory.) GalnZnO(GIZO) thin films are attraction
much interest for their great potential in optoelectronic applications
such as flat panel displays, transparent thin film transistors(TTFTs)
and flexible TTFTs. GIZO thin films on SiO2/Si substrate were
grown by using RF sputtering deposition at room temperature. We
implanted the GIZO thin films with InO’ ions and F ions. The ion
implantation dose density for InO ion were 1.4x10", 2.7x1015 cm™
and F- ion were 2.5x10", 5x10" cm®. Then, We annealed thin
films between 600°C and 1000°C. We measured optical properties
by using spectroscopic ellipsometry, X-ray diffractometer(XRD)
and X-ray photoelectron spectroscopy(XPS). The band gap energy
increased with increasing annealing temperature. The band gap en-
ergy increased up to 4.65eV with increasing annealing temperature
possibly due to the decrease of band tails arising from annealing.
Several defect peaks appeared at high annealing temperature for
as-grown and implanted films. Specially, implanted films showed
an optical structure around 3.6 eV.
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Investigation on the electronic states and the struc-
tural properties of the GeSb films ¥ 5%, & 53, d 54, =
(@Al ela E2]8l2)  Most chalcogen phase change ma-
terials are based on the Te matrix such as GeSbTe (GST), doped
SbTe and doped GeTe. So far, the role of the Te atoms in this type
of phase change materials are not well understood. Hence, to com-
pare GST and the absence of Te atoms in GST, the phase change
characteristics of the GeSb films are investigated. The GeSb films
were deposited by ion beam sputtering method in amorphous state
at room temperature. Sheet resistance as a functions of the anneal-
ing temperatures were measured to confirm the phase change tem-
perature of the films. To investigate the change of the electronic
states and the structural properties during phase transition, photo-
emission spectroscopy (PES) and x-ray diffraction (XRD) were
used. Ge K-edge extended x-ray absorption fine structure (EXAFS)
were observed to verify the Ge local atomic arrangement. From
sheet resistance and XRD data, the phase transition to cubic GeSb
phase in the GeSb films occur at higher temperature than typical
GeSbTe films of 150 oC. From EXAFS and PES spectra, we con-
firmed that even though the Ge local atomic arrangement is
changed, the Ge-Sb bond is too weak to show the change of the
electronic states.

Photoluminescience and Structural Properties for
CulnSe; Epilayers HONG KWANGJOON(DEPARTMENT of
PHYSICS, CHOSUN UNIVERSITY.) Copper indium diselenide
(CulnSe;,, CIS) layers were grown on GaAs(100) substrates by the
hot wall epitaxy (HWE) method. The optimum temperatures of
substrate and source for the growth turned out to be 410 and 620
°C, respectively. The CIS layers were epitaxially grown along the
<112> direction and kept up the initial mole fraction during the lay-
er growth. Based on the absorption measurement, the band-gap var-
iation of CIS was well interpreted by the Varshni’s equation. But,
the energy difference, 180 meV, of the band gap between liquid heli-
um and room temperatures was a very large value unlike that of the
reported CIS. Also, from the low-temperature photoluminescence-
measurement, the acceptor impurities in the CIS layers confirmed
to the native defects of the V, and/or Seiy, which is deeply located
at 73.8 meV upper the edge of the valence band.

Study on electron charging effect of nano-floating
gate capacitor with WSi, nano-particles SEO Ki Bong, LEE
Dong Uk, LEE Tae Hee, KIM Eun Kyu, SHIN Jin—WookI, CHO
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Won-Ju'(Quantum-Function Spinics Laboratory and Department of
Physics, Hanyang University,Seoul 133-791. ]Department of Electronic
Materials Engineering, Kwangwoon University, Seoul 139-701.) We
fabricated the nano-floating gate capacitor with WSi, nano-particles
embedded in silicon dioxide (SiO,) layer. After the growth of
4.5-nm-tunnel oxide layer on p-type silicon wafers by thermal oxi-
dation, the WSi, layer with a thickness of 1~2 nm was deposited on
the tunnel oxide layer by sputtering. Firstly the post-annealing proc-
ess of samples was carried out at 1000 °C for 1 min in rapid thermal
process system in nitrogen (N,) ambient to form WSi, nano-particles.
The control oxide layer with 30 nm was deposited by radio-fre-
quency magnetron sputtering. Finally, the second post-annealing
was performed at 900 °C for 30 s to improve the control oxide qual-
ity, and the 150 nm-thickness of aluminum gate electrode was
evaporated by using thermal evaporator system. The spherical
shape of WSi, nano-particles with a size of 2.5~3 nm are con-
spicuously observed embedded in the SiO; layer by using field emis-
sion transmission electron microscopy. Then, the electrical proper-
ties of the nano-floating gate capacitor with WSi, nano-particles
were characterized also by 1-MHz capacitance-voltage measurement.
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The properties of Metal/Double-Insulator/Metal
Diode CHOI Kwang Nam, CHUNG Kwan Soo, PARK Jun
Woo', LEE Hosunl(Kyunghee University, Electronic Engineering.
'Kyunghee University, Physics.) ~ The advantage of the MIM diode
over semiconductor rectifiers is its extremely fast response time
and wide bandwidth. These attributes make possible the promise
of higher speed detection and mixing of optical radiation. We
have fabricated several metal/double insulator/metal diodes
(MIIM) using atomic layer deposition. Here, we show met-
al/double insulator/metal diode applied as a switch element. The
diode exhibits good rectifying characteristics at room temperature.
We used the electrode material with Pt and insulators were
HfO,/Zn0O, HfO,/ZrO; and NiO/ZnO each. The devices were
fabricated using the lithographic system and top electrode size
were 10~100 umz. The double insulator diode produces an en-
hanced nonlinearity by incorporating two adjacent oxides instead
of the single oxide layer of the MIM diode. In the double insulator
diode the mode of tunneling under positive applied biases can be
made different from that under negative applied biases resulting in
improved asymmetry.
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Effects of accelerator in electroplated Cu films
SEO JungHye, SONG YoolJin, LEE YounSeoung, RYU Younghol,
LEE InHyuk', HONG KiMin', RHA SaKyun’, KANG SungKyu’
(Hanbat National University, Department of Informaion Communication
Engineering. IChungnam National University, Department of Physics.
’Hanbat National University, Department of Materials Engineering.)
In order to investigate the effect of organic additives in electroplated
Cu film growth, we estimated the characterization of electroplated
Cu films according to the concentration variation of organic addi-
tives, especially, accelerator. Prior to Cu film growth by electro-
plated method, Cu seed layer was deposited onto Ti barrier film of
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20 nm which was deposited onto a p-type Si (100) substrate by
e-beam deposition. Potentiostatic electrodepositions were carried
out using the three terminal methods with a platinum plate as a
counter electrode. The plating electrolyte composed of CuSOs,
H,SO4, and HCI, was fixed. The concentrations of suppressor and
leveler were fixed to 2.5 mL/L and 2 mL/L, respectively. The con-
centration of accelerator was changed. The resistivity was measured
with a four-point probe and the material properties were inves-
tigated with XRD (X-ray Diffraction)) AFM (Atomic Force
Microscope), FE-SEM (Field Emission Scanning Electron Microscope)
and XPS (X-ray Photoelectron Spectroscopy). From these ex-
perimental results, we found that an accelerator plays an important
role in Cu film growth.

Position Shift Analysis in Resist Reflow Process
for Sub-50 nm Contact Hole YOU Jee-Hye, PARK Joonwoo,
PARK Joon-Min, KIM Eun-Jin, KIM BoBae, JUNG Minhee,
CHO Imwook, KIM Hyunsu, JEONG HeeJun, OH Hye-Keun
(Hanyang University, Department of Applied Physics.) Contact hole
(CH) patterning, specially for sub-50 nm node, is one of the most
difficult technique in optical lithography. Resist reflow process
(RRP) can be used to obtain smaller CH. RRP is a simple technique
that the resist is baked above the glass transition temperature (7;) af-
ter the develop process. Heating causes the resist to flow, and results
in smaller dimension of CHs. However, RRP is unmanageable
method because CH offset caused by pattern position in random ar-
ray CH. Uniform critical dimension (CD) can be obtained with de-
creasing the bulk effect through the whole CH array with stronger
adhesion force and optical proximity correction (OPC). However,
we still have CH position shift problem. Because of a difference in
an amount of resist that flow into the hole in random array during
the reflow process, position shift occurs. This position shift makes
overlay error, and it may exceed the overlay error budget suggested
by ITRS roadmap. In this work, we try to find not only uniform CD
size of each CH, but also optimum condition for correcting CH po-
sition shift by using amended home-made simulation considering
the error of bulk effect. Consequently, we confirmed that position
shift showed the tendency that CH moved to receding direction
from each other, and obtained sub-50 nm CHs in random array by
considering the position shift through the amended simulation.

High NA Immersion o] 4] Resist Reflow Process
9} Hardmask € ©]-&3% 22 nm 1:1 Line and Space A &2 9%
Double Patterning 8t =91, 7 X3, 2 23, 3 A, £ %1%,
7 B, g 9, vt 5% < GAl, o H (e o &8E
8l7)  ITRS roadmap®l] ™2 22 nm half-pitche 201631 ©]
2 Mok 7sd AL 2 BRIt} 22 nm half-pitchE ¢ 3] A+ dou-
ble patterning ¥ =A}2] 4 (extreme ultraviolet lithography, EUVL)
5ol FEZ AZEHI YA, obH & | AA FAETH} ¥ & &
Al ol Fol At A B AFZE A FE&IE e 2
=74 lens & A& o] &3] 7] 74 (numerical aperture, NA) S
1.0 ©]4 Y+ immersion technology S ©]-83}31, hardmask & 2
o] A1-&-3}4] double patterning | A resist reflow process (RRP) &

ot F2 space YHo] F2 HleS /M F AEE = A=
&7 71E& Alk3tazk gt Gukd © 2 RRP += contact hole
Al shrinkage & 9 W AH&3t= P olth 22iv 2 7312
line and space W H A= RRP £ o] &3t &4 71&S /a3
Fom, o] o] &3l hardmask & AHE, substrate 1ol & &
J ¥ o] & RRP 3l spaceE 3l ¥4 o] & ] double pattern-
ing $+ch. AR 8315 0] )= scanner ol 4 NA 1.35 ¢l A] 40 nm
9] half pitch 9] 58 WEZ o]& o]£3} 44 nm 1:1 line and
space & A| 233l RRP & 34 66:22 nm line and space patterning
o] 531, o] & double patterning 3}'H 22 nm 1:1 line and space &
S 4= 21t} ©] & home-made simulator 2} 438 tool 1 EM-suite

£ o] &3sto] gl

x
S
=
ol

A9 d LithographyZ ] 3 Photoresiste] T3
AEELYD EH ALY 9 #FA A A5 2US, 4 27,
w29l 7w, g 93], & X, o 5%, 2 & (] gL
S&Ee]e7)  Extreme ultraviolet (EUV) lithography 7] &<
22 nm ©]3te] A& FF 3] S EA AL Foll Aok 2
line edge roughness (LER) ©]1} line width roughness (LWR) < ©]
He HY FG S 3terl 7HE E 28 E F gttelth 71E9] pol-
ymer resist A4 = 7122 2244 2717} 27] Wl A2 Y
o] /ol $HAIE Kol e r R B 3717} A2 molecular re-
sist &] 7o) &kalA o] Fo] x| 3L $)th. Molecular resist o 4] 3
Holl §&& rlxe 242 e B3 YA £AY =714+
ZE A4 F Ut Resist & 3L A= 49 =27]+= LER
7 LWR & 93t 523 240, T4 247} 7HX| 3L Q)
Tx BY &S EHS FH3E 847 Hrk IHER g
AAH o2 NS HAFE Al EH oA S o] &3t o|AES T
SHAl MEAI7IHA 548 AHEQTHO|EY FTFS AHKET]
3 resist S TA33L = photo acid generator (PAG) <}
quencher 5& 71&9] A& A1&314 3 L3 Monte-Carlo 8-S
AH&ste] BS9S] X & A s AL o wE
LER # LWR 9] %S £33 th 22 nm I E <] aerial image
£ A7) 93] Solid-EUV & A}8-3}%3 3, ChemOffice & A-&31
A9 2719 25 AT

o fr

0,

EUYV Lithography 4] Resist /] 5.8 23
AHE ALY FL&  ZAS, 8 E9, A dF, A 27
B, F 93, § A, o 5%, 2 dZ(dF g SEF
#)  Extreme Ultra-Violet lithography (EUVL) & 32 2
et XkA o] lithography S ¢33 i EUVL & AME-3lY 22 nm <)
HE & A& ¢ vt FEHIL ot a2t AR, 97, 9
A=} 22 EA7F A7 3] Fobgleh 2007 ITRS roadmapell @
29, HY AE7]= 22 nm HE-S D7) 24 1.2 nm o] 37} 5
ojofgt gk, 2 A | ARV E Alor] e wi oAH o Sk
St HEE = ¥ g7] AR 2%, A 84 dolEnt ofzt &
AXES 74 &3 27 93 278 =7 diolth AR S
Z017] A3 M2 PHES At} dok FH AR = 8
H resistol| Al A EE A5 E 37 (resist reflow process, RRP)<
S i Yd Stk =3, = T 7], A48 AR B
H ARV e HES wE F AJTH W AA7]= photo
acid generator 9} quencher 9] 43 Z7)9} 22 HEE HB A A
ALttt 8] AHo] 2& ooz 797 A4E HALE

r
L ow -
off sor oY of
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= Z8Z Aolth. 2@ AL resist &) FHS LEA BEXE Aot
AfH o=z Y AA7])= RRP 9 31T} o Zold Zo|t},
RRP &<t Hld AE7|9] A v 279 9| AL7|7F ¥
oS Az

8 Zd o] E (Hot Plate) & E-X 9] 93 o]
W5e 2= " A Ee v E9 A a3 23], 3 e,
Z 1L, §F A, o 5, 2 AI(AFHG §EEF )
Z AAAE S FG37] A BeA 38 F =3F 371
(Post Exposure Bake, PEB) #}g o] u-% S Q3lth =&& 53 4
o7 42 ZEHE Bt o] | &3 vheT A4 gk
PEB 2% 2A ¢]&3%kt}. 2007 ITRS roadmapo] W2, 22 nm
olgte] #H"o] A FHFGoA 2HEE F A JF (Critical
Dimension, CD) 2] H$]+ 1.9 nm ©]t}. 3}X % Exposure &8 %}
PEB &7, Develop 37, Etching &3 514 CD ¢ 217} &4
SHA At} o] FollA 98l PEB &30l 2 = = k0.5
nm (4 Z8 ¢ 2t&HHF) ol3te] CDUE ©HEE = lojof gttt &
A 4E3E ArF& photoresist & 2, PEB 04 1 =9 2%
XFo]l 2 Q13le] 3 nme] CD7}F M3t H 22 22 nm node o] ¥+&=
2HAE 7AW 0.2 = (0.5nm/3nmx 1 &) o]&e] 2%
Z4-o] Zagtrh AT A LUt 23 Qe 3 FHOE
(Hotplate) = AA| WA o] vt @Yo 2 FA3HA AHAA YA £
7] 2ol L] x| M2 2% X7t YA Aokl &
ZH o] E Y59 AT ¥l FTF Aol 9] 2% xfo] & Lolr it
olgst & Zeo|E W F-9 2% Xto]= PEB A 2% EX
ol & PIXA =i 2= o]5 9] AL 9] 32! photoresist ©ll

A UE 25 23X 2|7t A7]A ok 2 2% CDE WA zIth

S g FHOE W7o 949 XU Txol mE 2= RE
= A 2SR 3 20l W2 photoresist HH-2] &% B = A 2SS
=2

32 nm half pitch formation with high NA single
exposure  F F2], €9 F91 7 Bul A A, 2 A5, A 27,
f A8, v 5%, 2 d(FF g §&EE8F)  ITRS7H
RS A 2= mEW 201233 20179 2] DRAM 1/2
pitch (hp)= 242+ 32 nm, 20 nmell o] & RS2 Ag3}aL Yot
) o] &5 &= 1.35 NA ArF immersion lithography= 40 nm node
o]3t= FYst=Hl ojF ol Atk L 3t double patterning F
=294 (extreme ultraviolet lithography, EUVL) ©] 32 nm ©] 3}
9] node & €0l & AL R A= AR T, ¥]-§ F71¢} obA 3
AR B3k EA| 2 3 XA 7]& 2 A high-index immersion
technology®ll tl$t AT7F AMFA thF= 3L Ut 71E9 ArF wa-
ter immersion system-< NA 1.352 40 nm half pitchE T+50] W=
wh H 2ol = ArF 33 tiol A LuAG(n=2.14) & =9} 34} fluid
£ o8& 3155 NA & A8 A7 I8 Ha gleH, 1
of gt 7Fe/gdo] B2 AR A el ot 38 45 ki fac-
tor7H0.25 ¥ wisingle exposure technology 232 nm hpE 4&
1t} 1.55 NA €] high-index immersion technology®ll 4] 32 nm 1:1
line and spaceE T8 3}7] $] <} illumination, exposure, develop &
7€ commercial simulator E ©]-&3}e] 2gkth =3 32 nm 1:1
line and space patterns 4 7] 99+ 25 9] 1.55 NA single exposure
technology 9] &3 Z7A& %t}
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Theoretical spin-wave calculation and analysis of
YMnO; &LuMnO; LEE JUNGHYUN, PARK JE-GEUN
(Department of Physics, Sungkyunkwan University.) ~ Recently it was
shown that multiferroic (Y,Lu)MnO; manganites exhibit a strong
spin-lattice coupling at the antiferromagnetic transition temperatures.
This unusually strong spin-lattice coupling is believed to be respon-
sible for the multiferroic behavior of (Y,Lu)MnQ;. Therefore, it will
be of urgent importance for one to examine and understand the
spin-lattice coupling in full details. In this work, we have inves-
tigated the spin-lattice coupling through the analysis of the spin
wave of YMnOs3; &LuMnQO; measured by inelastic neutron scat-
tering technique.In order to analyze the experimental spin waves
of YMnO; &LuMnOs single crystals, we started Heisenberg
Hamiltonian with four interaction terms between Mn atoms (J;, Jo,
Ji', J2) and two anisotropy terms (D; and D). We then calculated
the dispersion relation using a linear spin-wave theory through the
Primakoff-Holstein transformation. Since we are interested in the
possible effects of the spin-lattice coupling, i.e. a difference between
J; and Jo, we carefully examined a wide range of J; and J; parameter
space. And for each given set of the parameters, we carried out our
calculations self-consistently. From this rather extensive search of
the parameter space, we could find that there are two distinct mini-
ma in the J; and J> parameter space: one is a local minimum and an-
other is a global minimum. We will discuss our findings in the light
of the spin-lattice coupling.

Proton irradiation effects on KH,POy studied by
NMR and electrical conductivity measurements LEE Cheol Eui,
KWEON Jin Jung, OH In Hwan(Korea University, Department of
Physics.)  Proton irradiation effects on KH,PO, (KDP) were stud-
ied by means of NMR spin-lattice relaxation time (77) and electrical
conductivity measurements. An increase in 7; was observed after
the proton-beam irradiation and is discussed in terms of the proton
motions, with decreased activation energy. The high-temperature
proton conductivity was modified by the proton-irradiation, which
may be attributed to the shortening of the bond distance between
the oxygen atoms, as was observed by the neutron diffraction and
NMR measurements.

AJ}LET CeTe, F 2P 9] FEH FAAER
AT o ¥, AU, Z A5 A 84 B EECIEYY Y
Z, el 'Y, 2 xS A7)
CuSb3 B 9] 338 Al (tetragonal) 7%= 717 RTe; (R=La, Ce)
£ HAol2%7t W9 E2 (Teow~ 1000 K) HstE s EQA
(charge-density-wave system: CDW)2 &#4 9lom, A7]14 4
A3 1717 JRAA oA (anisotropy)©] ¢ A Hole
o], o] & RTe;9] & o|xg 722 A% Ao 2 AZHE T RTex0l
A Teol 22 1 YX o we} Te(1)@ Te(2)9] F T/HZ EHFEH,

Te(1) ] 2EZ o] Fo|7 o] XY A BeFe] HHZF Ce 0] 2
EFTe2) ol 250 A F5 U E ol & ol5F¢] o} Utk
RTe% 4] R o] &£ 37} Zej(R™)o1™, COW Aol 7} o] ¥r] A
A CeTeQ)F2 BH=Ag AATFEE 7HAA T, Te(1) BHZ
258 AATFZE 7HA A3 A EAE A2 AR
dutH o= CDW7F A7) = Y912 3 21| 9] nesting © 72
g A Qo RTeol &9 A2 A7 ZFA [1,2]
CDW 849 413t CDWIA] A2 =7], CDW A *#(lattice)
o] FY 5ol Bt o} = =] Utk A2 EE RTe, 8] AR
TZ25 & ol A3 ATshs Aol ST A A 2
#H (angle-resolved photoemission spectroscopy: ARPES)< #H 2
"] 9] nestingZ AR B 7] & A FEL = AE S
Fas Agoln, & olxtgd F2E 71X RTe;= ARPES A
At BEZoltt. 2B R E AT A= CeTe, A ol st
o] 22 Y 3719 YAMES AHESH ARPES 2@ S sdde =R
# CeTe, ] AAL F2E AT33A T o] AFoA = & AT 2
FE 24 RTe; ] #Fl27] £ 22X 9 oA HE9] F, ol
A BX¥ ZX(energy distribution curves)® +5HF EX A
(momentum distribution curves) &< T 3E 313, CeTe, ] AAFZ
7} CDW Egoll v X = J &l #3te =93tz et

[1] D. R. Garcia, et al., Phys. Rev. Lett. 98, 166403 (2007). [2] J.-S.
Kang, et al., Phys. Rev. B 74, 085115 (2006).

o
ot
=

¢ FeolA bulk Fe 3259 2% 72 39
=g 193, A EF G T, ol EA(FFE HA)
PLS (Pohang Light Source)ell 31+ WAFE-S ©]-83+¢] FeAu, FeB,
FePt, 18] 3L FeSioll tht el d-g24]& 55GPa7tA] &3 &%t
FeSit €8H A7 WS 7HE Arolol| A 9] wkgol A S ==
T BAEE F URA AT UFE 7Y EZE AR,
FeAu, FePti= XA O] tlol €] A% vl A A Zell Dot A4 44
£ F gyolth Fe 252 o= 830 (arc-melting) Holl 23] A
25 91 2™, FeAu, FeB, FePt, 18] 11 FeSioll 3t 273 +2E52
29 rietveld refinement WHH S o] -&3f] 1t} 133, 5 A
2 BEde B9 52 A gdeyd 4" uEAT B)
Birch-Murnaghan EOS& ©]-8 3} X313t}

Brillouin Light Scattering® ©]-8% CoFeSiB2]
stripe domain®]] & EAEZ Q] 299 £4 354, &3
W ol NE G H9, 3 9, @ 2N Eal gt A
Zjtn gejet ‘ugela AagFet)  uEE A
9] CoFeSiB ¥t 7] g2 7] Aol 34 2 29 B
£S5 Hol7] g A7) WZE] AAFe] magnetic tunnel junc-
tionMTD) ] AHi3 B F U2 A A7} = o] $hth Magnetic
force microscopyMFM)Z2 #2st Ay AT Ao M=
CoFeSiBEM-2 57 27] o] 29 717l A stripe domaing ¥
B E 71d o] B350t} [1,2]. CoFeSiBY stripe domaing] 7]
ol thE ZALE 93] Brillouin Light scattering(BLS) S ©]-&3}
Atk BLS 23 dFo 2 E& 29 g FyE 3}
o WA, TR, A7) oA 59 AV|H A g ¥ A
oz F4H0 2 2% & Qe B SF Yotk £ 4
T-ol 4= BLSZ ©] & CoFeSiB H2toll A stripe domain®] E4 o
Fo 2 289 EES ATIAL, 53] YA YA S =
dsto] CoFeSiB 2~u o] FAMAA = Zg oAtk 11 23, stripe
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domain®] & o Fo we} thE AW 5 BARAE A&
E3] stripe domain®] §1-& ol A5H Q1 et o 2yt
EABAE E F UUAT, stripe domaino] FHAES de= &
A&AQ 29038 EARAVE REJT o] BALH B
A= nanowire®} 22 confined magnetic structureol| A & E =
HAYO 2 stripe domain T2 A Z+Z+2] domain©o] 2¥ 3 =8

9 AAxACR AgHe] FEA AA A v)5% 2u03
Aol Aol Ao B,

[1] Jungbum Yoon et al., IEEE Transactions on nanotechnology, 7
409 (2008). [2] Jungbum Yoon et al., Current Applied Physics,
CAP1322 (2008).

BALA /ABZAGA ANX L BAGA ] &
AT EFAEF 20 EFAEA 9 FH =9 Fio B AT
A%, A Y, 9 FA(F g el o] Ay} E2]etE)  BA
AAE)7F SEBASAAF) S AR S S 485 3tA =H sl 2H g
A2 FX 9] A7 o] B(exchange bias)ol U, coercivity2] 71§ 1
A F-2oll W7t QA Fof 2o gt st A7t 9lo] STk
a2 H2e 2 FuFEo] AgAY Hsd s 98-S
o] AgAe] A S (Spin reorientation transition; SRT)
S ¥do7le Aol BuHth 2% double layered 2 dimen-
sional (F/AF)- Heisenberg model S WlES.2 3= Monte-Calro
simulations &3 A&t WA ZAG e ol A
BAGA Y A T2 WFA A 4 2 ETS AT
th AF ¥ete] 2\ A oA 7t AF vheke] vl g e Ao
Hlg] oz *e F9, AF 9] v 5 g A ¢ a3}
FAY A8 B3 AGA o S Fof AA Q] AT
o] AFQ| 213}-8-0] 3 (easy axis) T2 FAH T 10 w3,
AF uwteto] 20294 %7 2 4ol AF 9 F 9ete] g o]
A2 5 Z29EH F 2t g Se] AFY Aeh-gol %9 3
W3Eo 2 FE s = A4S AT S AP H 02 F/AF Al
Al AF 28] 7 8] Wstel &3] F gheto] SRTZF dold =+ A=
S AT T3 o] SRT FGl A+ 2 A A+

©
Bl v G Ao AP U, ABHOINES B 1
A BB,

TmgSiGe, HAA] & 25 543} A7)
54 o] o), o] AL, A &4, A 84, o] 4, 8.
Angappane, ¥ A 2(F 7Bt EeJ 37 Inorganic Materials
Group, Samsung Advanced Institute of Technology.) — TmsSixGe, &2
ol 3 A7 543 43 54& Tt AN 2=
o] g9t g 2rstoll A A1 grRA SR
A AR A] M ac-H A Y FAFH R AR A
718 RAEE 93t Folido] A7] A& HE FNA
8.01K3% 5KellA Z42F #&d 5= U3k spinfliph 22 2715
Fo|7t H=0.5TY w Tyolstoll Al #ZE YL, okt A7 ol H &
skt Thvell X 9 2713 AEZ 39 3k Rin2 o] A2 Z4 3t
R, 4 9] vt el = A 2l o3 ol E ZebA 9l
Atk H// b BEZ) HE A&FH H// ac B9 Ash& 53
oA & oligdol FSE AT

Dp-098 Influence of Phonon on the Spin Dynamics in a

Hexanuclear Manganese Ring — {Mn6} and its 3D Network
YOON Sungwon, SUH Byoung Jin, JANG Zeehoonl(ﬂze Catholic
University of Korea, Department of Physics. 'Kookmin University,
Department of Physics.) We report a 'H nuclear magnetic reso-
nance (NMR) and relaxation measurements on a hexanuclear anti-
ferromagnetic (AFM) spin ring and its 3 dimensional network sys-
tem, in brief {Mn6} and {Mn6}-network, respectively. The study
has been aimed at exploring the influence of phonon on the spin dy-
namics, in particular on the scaling behavior of 'H spin-lattice relax-
ation rate 1/7; commonly observed in AFM molecular rings [1].
The magnetic properties of both systems were observed to be almost
identical and characterized by AFM coupling constants J;/kg ~ -4.0
K, between the nearest neighbors, and J/kg =~ -1.0 K, between the
next-nearest neighbors. Heat capacity has been observed to be dif-
ferent in two systems, whereby the molar heat capacity in
{Mn6}-network is smaller and increased less rapidly with T as ex-
pected from the more rigid structure of the network system. The 'H
1/T: shows a broad peak at low T in both systems similar to the
common observation in AFM rings or clusters [1], but the peak po-
sitions of two samples are found to be totally different. The peak po-
sition of the 'H 1/7} in {Mn6}-network shifts to higher 7, which
agrees qualitatively with the slower increase of the heat capacity
with 7'in the network system.

[1] S. H. Baek, M. Luban, A. Lascialfari, E. Micotti, Y. Furukawa,
F. Borsa, J. van Slageren, and A. Cornia, Phys. Rev. B 70, 134434
(2004).

Study on the Magnetic Properties and the Spin
Dynamics of Oxo-Centered {Mn3;0O} - Type Spin Triangles with 30
T pulsed magnet and NMR ~ JANG Zeehoon, YOON Sungwon',
SUH Byoung J in', HAN KyunghoonI(Kookmin University,
Department of Physics. ' The Catholic University of Korea, Department of
Physics.) ‘We report the results of experimental and theoretical
studies on the magnetic properties of two variants of trinuclear
oxo-centered Mn complexes, Mn3;O-I and Mn;O-II [1]. In the
Mn;O-], three identical Mn** (S = 2) ions form a nearly equilateral
triangle and the Mnj3O-II consists of two Mn** (S = 2) ions and one
Mn** (S=5/2) ion. Temperature dependence of the magnetic sus-
ceptibility y has been measured with a SQUID magnetometer from
room temperature down to 1.8 K. The magnetic susceptibility y of
both molecules shows a typical behavior for an antiferromagnetic
(AFM) spin ring system, whereby y T decreases gradually as temper-
ature decreases. Field dependence of magnetization has been meas-
ured using a pulsed magnet upto H=30T at 7= 1.7 and 0.5 K.
Magnetization versus field shows a stepwise behavior with broad
steps in both compounds. In particular, a sharp step at zero field
was detected in the hysteresis loop of Mn3O-11, suggesting the ex-
istence of a level anticrossing gap at zero field. Model Hamiltonians
of both molecules will be presented with parameters deduced from
the fitting of the measured magnetic properties. We also present 'H
nuclear magnetic resonance (NMR) experiments on Mn3O-II. The
"H NMR linewidth strongly depends on both the magnetic field and
temperature, and is quantitatively explained by the dipolar inter-
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action between proton nuclei and Mn ion spins. A strong enhance-
ment of 1/7; with a peak around T~15 K, which is a common be-
havior a AFM coupled rings, was observed and will be discussed in
the light of the scaling behavior reported previously [2].

[1] J. B. Vincent, H-R. Chang, K. Floting, J. C. Huffman, G.
Christou, and D. N. Hendrickson, J. Am. Chem. Soc. 109, 5703
(1987). [2] S. H. Baek, M. Luban, A. Lascialfari, E. Micotti, Y.
Furukawa, F. Borsa, J. van Slageren, and A. Cornia, Phys. Rev. B
70, 134434 (2004).

Resonance Study of LiNbO; Single Crystal Doped
with MgO and Fe  YEOM Tae Ho, LIM Ae Ran', NOIRET I*
(Cheongiu University. IJeonju University. 2Universite de Lille-1.)  Lithium
niobate single crystals are technologically important because of pie-
zoelectric effect, optical non-linearties and corresponding potemtial
devices. The spin lattice relaxation time and spin spin relaxation
time of host nuclei in LiNbOs3 crystal doped with Fe or MgO have
been investigated with NMR spectrometer as a function of impurity
concentration. The variation of T; and T, was discussed in detail.
From the EPR measurements, MgO-doping made some changes in
substitutional Fe** sites as well as some distortions in the crystal.
MgO-doping, however, made not any difference in the spin-lattice
relaxation time.

BHFAA 0] ZAZA 2T o] R A4
A AR B2 Aoy = exchangebias F Z1), ¥ 3g, 9
Ayt o] F et EaspA)  AIA 9 S| H A
9 A 0] 5 HoFE exchange biass A A7} vE4AH
At F3A4LS T o F2 YehdH, 1 A E ol s $sl
B2 AT7F dAAgTh HEREA T fle Bl durF s
A A Al2" 9 A7 9 3 S 7FA] 7] w24l exchange
biasE 7| & Aot AT A2 FH Y o] g S A= F
AR dheto] vz d et F3 HxAgets A 4%, ols
W o] AR Aol A 1 o ZUA =W, WA
A& B3}l exchange biasE E.&, 48 &2 2 Ni/Cu/Co/Cu
(1,1,40) Al Al Exchange bias7} #2= Ath. 2] = Neel's aniso-
tropy model#} 2D Heisenberg modelS ®Igo 2 3+ A4kt
Monte-Carlo simulationg &3l @-2tol] H<Q1 z}3}-8-0] &g 714
£ A/gEr g 1(FM/ /) & el A9 3Q1 A4slEo %S 74 =
HERREM L) A] A"A AIZE A iAol AR A, 13
a2 Q) oJ2A 45 F-&o| Exchange biasE W= A2 AF
393tk 18] 31 Exchange bias®] 2714 coercivity®] 37171 42+
9] "heto] metof|1]], o] FHEg oA, F wrEtke] A ol
Atol 8] Zt e, 5 whEkato] o Aol 1% F o uhet A EA Wt
A Al EY o] AE Bkl 31, o] & AP AT} v wetH T
(FM//)/(FM L) Aol A ¢ exchange bias= 919 ¥ &2 QA=
o da]l BAEZA JEEE HolE ], o= o] AlAAY ex-
change bias7} EHE & A Fejoll A e tEd S = Lo
< YERdT
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g &g gtF) FHolF
ko) AW ES Asshe 2AT 235287 vk gake]
28 S Hudhes 9AS A3 FaZgol o) Ay oz
FAHE AE =H] FHE 7HAA Fh 9 F Aol fle 3
o=, ghatel] i ¢} ol 9o 2AWIFS TR = 27T 9
ylo] v7t 22 EFHE ¥4, Fe/Cu(001)2F 22 A4 Aol
Al e gigk A7V R o] Hof gtk 28 = 29 o FA17]%
o] o]H g SFHAI GGl HIX= FEF-E Monte-Carlo method
E o] &% A EH OIAE o] &3t ATFSATE AL
A71Zo] EAE o, EFH ZFY] HH2 F 7HA FH = W3t
A & LAATE 4 o5 979 27 Fo] ZHE A S woll =
7 A7 B AT EFH 9 Zo] FA wojAa 1
vt W] A7) Y2 A I Eo) 2o EE FEHE X779
2ol Hlstth. 3R Tt Q727549 A77F AA BEHAH &
OB A PG S5 Fe 9 mgo] A9 Ehx] So)ETh
7t F-Srtol &) AAE Haslr] HEA e FH ] FEHE bk
A Fth 23 o] AgA Q) AY|she B2 27| B
9] Frol &3 Atk AlEE oA S B T8 EFH Y e R
o Atol 9] e Wt dldk JA =& (Fe/Ni)/Cu/Ni/Cu(001)
o A 9] AdAze} hekt 4] Rdl ) v w3 o)

ZAAE Y 2R A o]F =X 6] &t AT
He 25 L FA Ydd A7 Zo @ A+ H HE <A
A elu Ea] A7) AR Gl 2Fpol| A X
(notch)ll &gt 2479 9] 3)'g(pinning) 7 T ¥]'d(depinning) 773
of tiafl A ZWA ATHIL Ut vl EEATLoNA NS
OOMMF ZEE AHE3t, FA 9 25 FE A7 0|5k
A A dojuts Z47] v dad A4l tisl Barstarat ik
BAGH Y AFHE 27190 =X &0 9laL, ghHe 5
A AFHE o5 S FH A =X E AUt o] 0 429
oA =X & Boju=d a3t A A7)geS AR F2
A A 939 =}7) K the static depinning field), EA A &= 25 T
3)'gd A7) (the kinetic depinning field)] &1L 9t} 53], =X 4
olof met FA tId A7l &5 HId AVIFET o H)
3A, gAs] 2 EEE YePdT o] Xol= 27| o2 1d Al
7|(the pinning strength)oll 2]3F Ao 2 2R3 oYX E 717 =}
THE 5 39 A7, uk (the kinetic pinning strength) S =53]
I =XE AW, ux Boh A2 YR ¢ A X F
&5 3 A Fd Al7] us (the static pinning strength) el 2 A3
At ol FF & 1AL BFA 9 5 whEE Y 283 At

s},

Electronic Structures of Perovskite SrMn;.xMo,Os
Studied by XAS  ©] A&, 7 B4, A ¥, ¥ EY, o] AR, 7
qa', 435, 3 0 A aF( EGFFY G, g2 )
Byl E23H ‘EYIEI]ATFL) The electronic
structures of SrMn;.xMoxO3 with 0 < x < (0.5 have been investigated
by means of soft x-ray absorption spectroscopy (XAS). XAS is
known to be a powerful experimental tool for studying the valence
states and the spin states of transition-metal ions in solids. The
measured Mn 2p XAS spectra of SrMn;.,Mo,O3 exhibit systematic
changes with x, indicating that the valance states of Mn ions change
from Mn*" to Mn®" and to Mn®* with increasing x. We have also
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performed the cluster model calculations for the Mn 2p XAS spec-
tra in order to analyze the measured Mn 2p XAS spectra of
SrMn;..Mo,Os. We will present the cluster model fitting of the ex-
perimental XAS spectra and will discuss on the roles of different
physical parameters.

SR ZAL) B2 HAHE YA 2
2upeol AT S, A AR, B BAY(FIH YN U
AAFEE ) B AT HAEE (FesOp) U Y Aol &
AR g 2AN ] wE A4713 549 WatE ZolR ) 31
o} FesOs Ao A& 93t e EHH S 218319
31, 82+ phenyl etherS AME3FR M, oleic acid <} oleyl-
amine < AlALGA 2 H715 QG AZH AEE 274 0.5cm9)
A pellet e 2 THS01A] 1, 5, 10 pC/um’ 9] FAAH & 7+zh
ZARIATE 2P TS BEY) 93t XA P4 49 S 53

313, SN F Fidme Ze 29 o] YehdS d1e ¢
AAT AFAEY A2HE ZF7(VSME o] 8319 15T 9 9
BRI getel A A A3 A3 0,1, 5,10 pC/um’ 9] B4
A& A A 87 42 57.2, 60.4, 61.5, 57.8 emu/g ©1 L,
BAE2 14, 1.8, 1.8, 1.7 Oe oI}tk Egt vlA|X Q] 2 F &
e PR A4S BE ] A3t Hankgo] EF APS 5
P3A Tt 2ol A FAT AN wE 2 A| 89 ¥ a0
2HEHG BN3 A5, A ASdAE AI7 ) E 2GR
g 8422 A3t 6line 9 FE7F Holx| ko), FgANS
ZAVg] whel F4g0] Eo1EWA 61ined] FEjrp Aot &
A F AT ol FAAA ZALE o] &3t YA A
WBEo) 7Hsd Aoz, Aol F90] glol= AP HE &
Al 3 A7 Foka AEX o] Xt},
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The study of Structural, Electrical and Magnetic
properties of epitaxial EugsSrysCoOs thin films % ¥4 7 B,
A NG, A BI(Department of Physics and Research Center for
Dielectric and Advanced Matter Physics.) ~ We have investigated the
epitaxial Fu0.55r0.5CoO3(ESCO) thin films grown on (100)STO
and (001)LAO single-crystal substrates by off-axis RF magnetron
sputtering method at different substrate temperature. X-ray diffraction
patterns at room temperature showed that while ESCO/STO thin
films with enlarged unit cells were semiconducting, ESCO/LAO
thin films with constricted unit cells were metallic. For all samples,
magnetization, M(T), increased below 175K due to the ferromag-
netism of ESCO. The inverse magnetic susceptibility, x’l, was de-
scribed by using Curie-Weiss law. The resistivity(p) data can be ex-
plained double-exchange mechanism and strain effect.

Mossbaver £3HS 5% 43 HZo)ES %=
BAL A3 AT H AU, d 88 4 A8, B AY(Fd e
o E2]8F7)  Manganese chloride (MnCly), iron nitrate S 417+
E2 2, dodecanoic acid ¢} 1-dodecylamineS Al EHA| 2 ALE
sto] ALFGENH O E YAA7E MnFe,04 Al 85 B/ 33T
A zA YAl tte] X-4A 3-8 7|(XRD), A 8P Aghg &
A71(VSM), F3H 23 1) A(TEM), Méssbauer E471S o] &3}
o, Al 9 24 B A71H B S ATt XA 3 E g
BA3 A3} ZFFZE inverse spinel TFo|W, It 1S

Fd3mo) T, T3 scherrerd] & ©]83t] 1 =} 7171 6.5, 8,
12, 17 nm{d o] A AL, Z42+9] AR 4= 8.403, 8.415, 8.437,
8.459 A 2 ¥rs] 5t} VSM 273 2 3} 2+2}9] magnetization(Ms) %k
&z 37] 8 77} 31.1, 31.2, 54.2 58.9 emu/g ©]™, coercivity
(H) 352 25.6, 38.7, 32.4, 80.5 Oe 2 =7 = At} F=3+ Mossbauer
2 ER S 24 Z7G3 A 6.5 nm Al 89 F - 6-line°] §1
= 23R A4S 292, vhdE 8 nm Al 5.9 FF 6-lined] F

9 Holx g 2914 A o] YERA gstth. o 2 o}
%3

b ehol 2 o) A el wabe 1 2710 weh Figo] vl

ZA Fe4Ta$:9) Al LAY €3 47 7
¥ CHOI'Y.J.!, ASADA T, PARK S.!, WU Weida', HORIBE
Y.!, CHEONG S-W.(Zg&7tjetm, &2 2. 'Department of
Physics and Astronomy, Rutgers University (USA). ?Research Department,
Nissan ARC. LTD. (Japan)) — TaS, ¥ AR TZ Ato]o] Fe** o]
20] Y] 2AAE o] F 1 = BAMY FeyyTaS, 220 o
3to] A BAE o] 58 & 139, FHAAE N (TEM)
9 ZA71EGAERE MFM)S o]-&3te olest Ao Z& ¥
Q1S AT Th. Fey4TaS; B2 %2 chemical vapor transport ¥
Hell 3ty gk waoz JEE Ao, FEFH Ag F 714
o R $dAT HJTE FEF AR B FTTY 52 2
Aol FEEP oW, AP A5 TEHT A G2 HEA
(as grown) Al Bol A& %27 T2 4TZ 42 eyttt old 39
3t Al F9 A7 o1 A7) ok 59 TZ AlRtE T BRE AR
oA TABFS G wHol ABRlol oF 4 4E Fe’te
high-spin EHEE Hol1 it} ZAg Ho| 2X(Tow= 387
A 283 FIX B HA F2 A 8oM 42 104K, 159 K, 156
K2 #ZHom, o5 AAd FE Jelst BAE dife 282
71T Fe't ol29 x2AR ARTxd wE 2dAx 2%
(spin-orbit coupling) 2 Z 58 HHE & FARHAANE 9 A7H
QAR Z 24 ATz RE o) 5 AT

NiFe AUy =49 EFFoz 434 g2
AFFE ) 238 EAS ol AE A AT H B2}
o FHEGE 'dFBrjedFY 2HUEZYAHTH)
NiFe AU 2394 A48 2739k 57 20nme]
NiFe 89l e-beam &8 & &3t & 600nm AHJ U= & A2t
A Th AU Y] Zo] 7] W&ol APy Ashdg
L LA dAET AN Y Yol o] R RS X
XA L FHAA 27179 A71E vt T A7AES
=33t YR FoR A7 WE- Bl5dgd 93
Aspgo] A E = F A2 A7I7E 43 olde] HW
Yo zpaphdge] 3] v d4e] dojuA "t AA
2% 27 A3 e 427 745 Bt &S o) 277
o] 7V E et o] Wel g F3f Aol AU A
T 2271 78% o)4o] HE A7) A Y FA A T 2 Halst
dojuA Aok A7 AGZke] T 2 Wiyt dojus A4S
Solr 7] Y3 wio] 2= rt1u €A EH o] (OOMME)E 53 3t
Aok 2 A Ay Zagea SRR ek o)
WA B A7) A7 Y S71eE PR 29 &
sl Aol Aol Fg dql o SHFEC] WA A HA

A9 A E = Eggoz 2 Sx FEH & XA He=d




ol GAT o) 22 AP HA U= AF ot}

HE=20] yxd =XdA A7 +9 AFA
A FAQ, H HBAed g el HEGHE) A7 vz 3§
< A BRI =AY 27] F9 7 A o B4 Ulgl o]
7F 2oty £ AFHY Aojo} 1A T Axle] 4] TRl
ol A z7] 99 AL Ta% AT 2= HERo] Yk
gtojoje] z}7] T 9 P& oommfE ©]-&3t =X AbS
Ak v &x17] Aldbel o)A P2 A7) o] Fgdel uzt
st} &, A7H ) PP AL transverse F2 ALE0| AT
7Hg ol &3he ATE T B F2 wgEY 3= Ao #A Utk
7} ol 3= AT o] A E HI A FE = o] U+ transeverse
A Atololl x47] Fo] Q& wf 1 Aol 74 Hh E ojw
A 9] ol Qg% 7HE 22 AE ] ol Y Y
H] 2] ok 2 4ujj o] T},

ErFe;042] Thermoremanent magnetization 34}
of ¥t AT A AY, o] BNt Foltfstn FagH)
ErFe;0q ©] 43 )= RFe;Os (R=Y, Ho, Er, Tm, Yb$} Lu)= Fe**
9} Fe'*o] o] & A4 91X5 x| 3H= Rhombohedral
TZ2E 7HA AL e 4 £3E°|th RFe;04 & R=Tm, Yb, Lu
¢l 3}g-Eol| A thermoremanent magnetization(TRM) € & <= )
= AoE 4¥A Ut B AT A= TRMo] goju= 99
E29317] 93l ErtFe;048 HAZAHE LA JH-SHOZE A%
3l 2713 B S ATt th VSM & o] 83 2=of & #}
38 27 A% Fdo7t dojuA] G 2EF Y 200 K o] 3ol A
= field cooling £#7F YeA] 258 g1t

Tonic valence and spin structure of CoysFey9Mny 5Oy
investigated by XAS and NMR  JUNG Hyunok, LEE Soonchil,
LEEH.J., KIMD. H', KANGJ. -S.", ZHANG C. L’, CHEONG
S. “W.X(KAIST, Physics. ' Catholic University of Korea, Physics. ZRul;gers
University, Physics.) ~ -%-2] & nano checkerboard 725 7HA & &
231 CogeFeosMnysOs & M7HA] 79 ol =59 AR AH
oF Z717 Tz tEfA XASS NMR 78-S S84 A3t
th A 89 A} G E ot B7] Y184 Mn, Co 18] 3L Fe 2p
XAS 232 3931, o] A TFH XAS spectrum¥}-2] B E E3

A Mn®™, Mn™, Co™, Co™, Fe™* 9] o] 259 A& 8212}
Tk 50 MHzol Al 610 MHzoll o] 2& -2 F3k g HellA] 470
o] FEEE=NMR A ZE AT o F 7)ol 2 NMR 53}
T 0] &¢] 2719 B spinel £ E 7+ = MnFe;Os, MnyFeOy,
CoFe;O4, Co30,8] NMR A Z¢}9] vl E B3 A o] 52 XAS
A A2 47HA] o] 2 EH Bl A e A5 & IS Th XAS
SENMR 78 ZFHZFE Aoj7l o] 259 91X £EE spinel &
A9 3eta =T F AL 2 AL AA; §%] 9] H|ZHE o3

%31, saturated magnetization®] 3t ¥l 23} x=0.8755 7=
Mn,”* Co15")a[Coxos™ Mny sy Fego 18049) 3F2H2] S 71 2 o
Z3 9t Yol LE F Feys', Copns ', Mnges™ 7+ majority spin
0]3L, Cogazs™", Minggys > 7+ minority spin¢! ferrimagnetq] < ¢ 5

AT

Dp-113 Thickness and interface condition dependent mag-
netic anisotropy of Fe/Co/Cu ultrathin films KIM Dongyoo,

HONG Jisang(Department of Physics, Pukyong National University.)
Using the full potential linearized augmented plane wave (FLAPW)
method, we have explored the thickness-dependent magnetic aniso-
tropy of ultrathin Fe films with 1.5 ML and 0.5ML Co underlayer
on Cu(001). In this study, we have assumed that Co have two dif-
ferent interface alloy systems such as FeysCops and CopsCugs. We
find that the CoCu interface alloy systems always have perpendicu-
lar magnetic anisotropy (PMA) to the film's surface. However,
FeCo interface alloy systems show spin reorientation transition
(SRT) phenomenon. In addition, theoretically calculated X-ray ab-
sorption spectroscopy (XAS) and X-ray magnetic circular dichroism
(XMCD) will be presented.

Aol Fuj g MXe G AF ALY
A4k CO/PA(111) ¢4, A LE(SKHgn) FHu=z
ge] AFSE 2 Rl Aol (N, Pt, Pd, Rh 5)2 AHd & 0 Q)
A AL AF & 7t E s JFo] Ut olF 53] FX| Pde=
Fermi AW %] Z9olA 2 L E7} 7EA 2L 9l A7) Zg-0]
A FoAME 71 At dgte] #4 Wslz Ag S E 750l
=2 Ao AR Utk Pd001) EH thE A8 AT A <
Aoz AR A4E MM A A& - AT Ze) &
£S5 AT AR AG T F0f 82 LHS BAVE A= R
Syt A o) Qe E53 214 Y PA(001) EH o] AL 7}
A A ¢k Pd(001) EHETHCO A9 17} ol diste
W Z-go] &ue Ao 2 A EZH B ATl A= Pd(111) A
9] Zuj] 2o th3 ALY AE 3 A T A= Pde] B4
PETFE(fco)] PA00]) 5522 FAE GAHS AH83IAT ¢
2L 2o tist ] 2745 A7) 93 PAW_LDA A RIA &
=33+ VASP(Vienna Ab-initio Simulation Package) ©]-&3}33L
3 AFHE vtg o2 2 ATl A 7HE F Es FLAPW(Full-po-
tential Linearized Plan Wave)E AF&-3te] & gasl 2792 &
E34ch CO AP g3#o] 71 &old o= gHA Ue
Pd(111) EHeIA ZAEPM)e] Hgshe 725 7] fltel 4
AGFE M7 AN B UX E ARt 71 g sle B
T2& Zokth a8 2 713 kg ek R AR (PM) 29 7 B
T A& W BAPFEM) T2 CO RS FHA1A CO 4
HE dw vastdth e wtet Faf 28] R A S 4
A BHA =2 of G olt},

i

MBE Growth, Magnetic and Transport Properties
of Epitaxial MnP Thin Tilms = CHOI Jeongyong, KIM Jae Hwi,
CHO Sunglae, KIM Yong-Hamb', LEE Min-Kyu'(Department of
Physics, University of Ulsan. 'Division of Advanced Technology, Korean
Research Institute of Standards and Science.) ~ For the past many dec-
ades, MnP has been widely studied because of its unique magnetic
properties. The crystal structure of MnP is an orthorhombic with
the lattice constants of a= 5.916 A, b= 5.260 A, and c= 3.173 A,
which is distorted from the NiAs-type hexagonal crystal structure.
Up to now, the single crystals of MnP which was grown by the
Bridgman method have been mostly used for physical property
studies such as nuclear magnetic resonance (NMR) and neutron
scattering. We have grown MnP thin film directly on semi-insulat-
ing GaAs(100) substrate by MBE. Standard and cracking effusion
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cells are used for Mn and P evaporations, respectively. The growth
was monitored with reflection high energy electron diffraction
(RHEED). The growth temperatures of MnP were 300 and 500 ‘C
and growth rate of Mn was 0.25 A/s under phosphorus ambience.
We have grown 500 A and 1 um MnP thin films. The crystal struc-
ture and surface roughness of the grown films were investigated us-
ing XRD (Model D/max-RC, Rigaku Co.) and atomic force spec-
troscopy (AFM). In this talk, we report on magnetic and transport
properties of the epitaxial MnP thin films using solid source MBE
(molecular beam epitaxy).

B2 X & Z+& FeX(X=Al, Si, Ni, Ga, Ge, In,
Sn) olFE/EY AV|EE o AH & AN, T SH(SIT
w, E2g)  A7|APold AgA A AV S Ade W 2
ol wheta] 2 9 F o] WMde A=A o7 Rol
Al AT-E A AL QL Aol ol E], A A, AP RE Foll I S&
Ha ek B JEF FEAF S F2AA 52 A7) HE S 7
A d o]l FFE2 /M) HIRAL 2 T3l AV ES AT B
Dol ARLE Atk JER F5 FF9 o|H 2A & 3 Ast
7] 93k wete] Sz 2 2ol = bee H ol Ga, Al Be 52 HIAHA
HEX S o5& AHE3H 3t ot 29 R Wud] =79
°]3}H FeGa #a9] 29 Ll U D0; 7214 59 A71HE 3
< 7HAY B2 FAMER S ol = &9 e A8 E ghs 7
o [1]. & dFelME ArEPdA S22 9rE U e
B2 72 & 7]uko 2 sto] i EH A EZQ Feoll HIAMGERAQ
Al Si, Ga, Ge, In, Sn ¢} AV EZ 1 Ni ©] X &g graol iz A
AL AE st B2 FRoIM T2 A7|HY S A7
o}, Al 2HgH © 2 = full-potential linearized augmented plane-wave
(FLAPW)S Ag3tion w3 ¢ Xeldel ozl general
gradient approximation(GGA)E AH&-3t Tt A4t A 5 e
2 o o] FeX(X=Al, Si, Ni, Ga, Ge, In, Sn)¢] A4 -2 2zt
2.882, 2.770, 2.861, 2.913, 2.924, 3.216, 3.222 A& 7R} Si, Ge
S e a9 B9 Ag ol YEA ekt Al Ni, Ga, In,
Sng 3E FFoNME Aol Fe B 22 0.655, 2.812, 0.770,
2.370, 1.803 pup®] A7 ZRIE k& 713t 9 A} Uz &5
ERFG A7IAF ] BAE FASHA =9E o olth

231 5E3 [1]R. Wy, J. Appl. Phys. 91, 7358 (2002).

Paramagnetic Properties of Ti-Zr-Ni Quasicrystals
LEE yun man, SHIN hyemin, JEON jae-kyun, KIM jae-yong
(Hanyang University, Department of Physics.)  Quasicrystal (QC) is a
new structure which contains atoms with a quasi-periodic order
rather than a periodic arrangement. Most of QCs are obtained by
rapid quenching from molten ingots, suggesting that they are
meta-stable. Since their first discovery in 1982, more than 300 QCs
are found in Al-based and Ti-based alloys. Among the QCs, alloys
made with Ti-Zr-Ni are good materials studying the magnetic prop-
erties of quasicrystals due to their interesting electronic properties
including similar electronic structure and atomic size of Ti and Zr
atoms, while the role of Ni for the stabilization of the QC structure
is not clearly understood. We have prepared Tiss.xZr33Nipx (0 <x <
10) alloys by rapid quenching method. X-ray diffraction (XRD) in-
vestigations revealed that a pure quasicrystal phase is formed in a

broad range of 5 < x < 10. The magnetization was measured by us-
ing a vibrating sample magnetometer (VSM). The results were ana-
lyzed by plotting the magnetization (M) as a function of applied
magnetic field (H) at different temperatures and also as a function of
temperature (T) at different applied magnetic fields. No measurable
magnetic hysteresis was obtained. The magnetization values meas-
ured at Zero-Field-Cooling (ZFC) and Field-Cooling (FC) process
showed no hint of significant difference. M(H) and M(T) data dem-
onstrated that the Ti-Zr-Ni quasicrystals exhibit classical Curie par-
amagnetic property.

Room-temperature ferromagnetism in tetragonal
Mn,.,Cr,As film grown by molecular-beam epitaxy HWANG
younghun, CHOI Jeongyong, CHO Sunglae(Univeristy of Ulsan,
Physics.)  Epitaxial ferromagnetic(FM) or ferrimagnetic(FIM) thin
films on semiconductor have recently attracted much interests for
hybrid spintronic devices. Arsenide (As) of transition metals with
formula M,As (M= Mn, Fe, Cr) usually crystallize in three different
crystal structures such as hexagonal (P-62m), tetragonal (P4/nmm)
or orthorhombic (Pnma) structures. The most stable crystal struc-
ture of MbAs (M= Mn, Fe, Cr) is tetragonal, which exhibited anti-
ferromagnetic(AFM) ordering at 573, 325, and 393 K, respectively.
The ternary Mn,..Cr,As has complete solid solubility in the tetrago-
nal (P4/nmm) crystal structure with antiferromagnets in the whole
range of composition. Generally, in epitaxial thin films on crystal-
line substrates, various new crystallographic and magnetic phases
different from those observed in bulk have been predicted. Here we
report the ferromagnetism of epitaxial Mn,,Cr,As film different
from the previously antiferromagnetism in bulk based on the mag-
netization and magneto-transport measurements. The Mn,..Cr,As
thin films were grown on GaAs(001) by a molecular beam epitaxy
(MBE). The possible reasons for the ferromagnetism in Mn,..Cr,As
thin film on GaAs(001) will be discussed in detail.

Superparamagnetic Behavier in Ultrathin Pt/
CoFe/Pt Multilayer Nanowires LEE Jae-Chul, KIM Kab-Jin,
SHIN Kyung-Ho', LEE Chang-Won?, CHO Young Jin’, SEO
Sunae’, CHOE Sug-Bong(Seou! National University. 'Korea Institue of
Science & Technology. zSamsung Advanced Institute of Technology.)
For future advance in high-density magnetic recording and non-
volatile memory, it is essential to confirm superparamagnetic limit
in magnetic nanostructure. We focus on a simplified sample geome-
try: long nanowires with the length (50 mm) and various width (100
nm — 2 mm). Nanostructures are fabricated on Pt/CoFe(0.3 nm)/Pt
with perpendicular anisotropy using electron beam lithography and
ion-milling. Hysteresis measurements are made using a magne-
to-optical Kerr effect measurement system. In this sample, the co-
ercivity drops sharply at the transition point (~200 nm width). The
decrement of the coercivity is ascribed to the decrement of the acti-
vation volume down to the superparamagnetic limit, which is ana-
lyzed within the context of the Arrhenius-Neél model with the con-
sideration of the activation volume. The effect of the nucleation
sites at edge roughness is also discussed as another possible origin of
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the transition.

Asymmetric planar Hall resistance of Fe films
grown on vicinal GaAs substrates YOO Taehee, YEA
Sun-Young, CHUNG Sunjae, CHOI IIsoo, LEE Sanghoon, LIU
X.!, FURDYNA J. K.(Physics Department, Korea University, Seoul
136-701, KOREA. IPhysz'cs Department, University of Notre Dame, Notre
Dame, IN 46556, USA.) Magnetization reversal process of Fe
films grown on vicinal GaAs substrates has been investigated by us-
ing magneto-transport experiments. The surface of GaAs substrates
in the series were tilted from [001] toward [111] direction by 2°, 5°,
and 13°, respectively. The planar Hall effect (PHE) measurements
was carried out at room temperature under the identical ex-
perimental conditions (i.e. current, field direction, and sample ge-
ometry). In the Fe film grown on standard substrate, a typical
two-step planar Hall resistance (PHR) hysteresis, which cause by
strong cubic anisotropy, was observed. However, asymmetric be-
havior of PHR has been observed in the Fe films grown on vicinal
GaAs substrate. The asymmetry of PHR systematically increases
with increasing tilted angle of the GaAS substrate. We have under-
stood such asymmetric PHR behavior observed in the sample
grown on the vicinal GaAs substrates in terms of the combined ef-
fect from the anomalous Hall effect (AHE) and PHE.[1] The asym-
metric PHR of Fe layer grown on vicinal substrate provide four sta-
ble states at zero magnetic field, which can be used for the four
states memory devices.

[11 W. L. Lim, X. Liu, K. Dziatkowski, Z. Ge, S. Shen, J. K.
Furdyna, and M. Dobrowolska, Phys. Rev. B 74, 045303 (2006).

MBE H 2.2 Z%33 MnSbe] 2R &4 A4F
uh A A AR, A4, A BF, R AR(F T L Ee] o)
"AFgelw Eejgft)  Mno] XN$E MLV TFEZ 2 v 23
E2 2ToA ZAE S wEsy] g 7Hg VuEE 29E
2Y2 225 shjolth, 2 AT o E MnSh ghete] A7 et
g A71H Egol sk A3 Molecular Beam Epitaxy
(MBE) & ©]83t9 42 MnSbS Si (100): B 7] &l Z2
3%t MnSb BHeHe 145 9] Mn# SbS 1 X 10° torr 0] 3] 1L
ZF 3ol A effusion cell S ©]€3}4 codeposition 3] TL 2]
MnSb/Si(100):B ©2he A =3+ th. MnSb/Si(100):B &) XRD
pattern®] 22 23} &4 49] Ni-As-hexagonal 72E 714 & &9
e 5= 91T} Vibrating sample magnetometer (VSM)] &3 23}
MnSb/Si(100):B & &-=2clA B&s A& BIoH, 25
w2 21313k& 50 K ol A 700 K 74X] 27 3 23} Curie 2% (TC)
E 620K 2 23 AT 50 Kol A 300 K7HA) A= A9, &
=9 Ztel uwe gEAge] AGFho]l FUFIAI ol&
MnSb/Si(100):B ¥eto] 549 E4& Blvkal & 4 Qlth &
IT & FEA7Z Sl A A7IAGS 3 A7 A7 |G
2 #Z5A gtk

7|

Y E Co &3 Ag(001) A 919 Co B59)
A AEAN A HL, & 94, §AF T A&
o B 'Fygetn Eejmgst) AT o2 AT AT
o &3 W(001) E£H #lo FXE Co BF2 WA dei7t
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Electronic structures and magnetic properties of
metastable bcc Ni and doped Ni with other bee elements ~ KIM
Bongjae, CHOI Hong Chul, MIN B.L.(POSTECH, PHYSICS.)) Ni
has a stable fcc phase with magnetism. Recently, the bce phase of
Ni, which is unstable in nature, can be achieved as a thin film on a
GaAs using molecular beam epitaxy technique. Since the bcc Ni
film on a GaAs substrate is known to experience strain due to the
lattice mismatch, the experimental results, however, will not be the
same as the bulk properties of bec Ni. In this presentation, we report
the electronic and magnetic properties of bce Ni and doped Ni with
other bec elements using the first principles band calculation. The
stable bce elements are chosen for doping materials to reinforce the
bee character of bulk Ni. The effects of the pressure upon the
electronic, magnetic, and structural properties of Ni are also
investigated.

Superexchange Interaction in Orthorhombic
Perovskite RMnQ; : the Correlation with the Orbital ordering and
Structural Distortion 7 W&, ¥l AU EF A I, =2/
3.)  The manganese perovskite oxides (RMnQs, R: rare-earth el-
ement) show the strong interplay between the orbital, lattice, and
spin degrees of freedom. Due to the Jahn-Teller effect, the doubly
degenerate e, orbitals are split and the C-type orbital ordering
occurs. Different hopping nature of the orbital ordered system in-
duces the A-type antiferromagnetism (A-AFM) in RMnO; [1]. The
mismatch of R-O and Mn-O bond lengths causes the oxides to have
the GdFeO; type distortion in which the MnOg octahedra are tilted
cooperatively. Decreasing the rare-earth size, the Mn-O-Mn angle
decreases from 180° and the transition temperature (Tx) of the
A-AFM is reduced. Moreover, the magnetic transition occurs from
the A-type to E-type through the spiral ordering in the large tilting
cases [2]. We have studied the superexchange interaction between
neighboring manganese ions with respect to the octahedron tilting
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and cooperative Jahn-Teller distortion. For this purpose, we have
solved an electronic model for the cluster in which the tran-
sition-metal 3d and the oxygen 2p orbitals are included and de-
termine the ground state magnetic configuration.

[1] Hakim Meskine, Haral Konig, and Sashi Satpathy, Phys. Rev.
B, 64 094433 (2000). [2] T. Kimura, S. Ishihara, H. Shintani, T.
Arima, K. T. Takahashi, K. Ishizaka, and Y. Tokura, Phys. Rev. B,
68 060403 (2003).
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Magnetostriction of Fe-Ge Alloy from first-princi-
ples calculations YUN Won Seok, HONG Soon Cheol
(Department of Physics, University of Ulsan.) ~ High magnetostrictive
materials are important in applications such as sensors and
actuators. It was recently found that the magnetostriction of
Fe-based alloys with some nonmagnetic elements such as Al, Be,
and Ga, are significantly enhanced compared with that (g1 ~20
ppm) of bee-Fe. For example, a Fe-Ga alloy greatly enhances the
magnetostriction (Aoor ~260 ppm) at near 19 at. % Ga [1]. The
mechanism of this extraordinary enhancement of Fe-Ga alloy still
remains as an open problem in spite of extensive efforts. Very re-
cently, D. Wu et al. investigated the possibility of the enhancement
of magnetostriction for Fe-Ge alloys. The value of Ao increases
with Ge additions, reaching a maximum of 94 ppm [2]. In this
work, we investigated magnetostriction and elastic properties of
Fei.xGex alloys with different Ge concentrations by using the full
potential linerized augmented plane wave method within general-
ized gradient approximation. The optimized lattice constants of
Fep s75Geo.125, FeosizsGeo.isrs, Feo7sGeozs, and Fepeg75Geo 3125 alloys
were determined from the total energies calculation to be 5.779,

5.765, 5.778 and 5.765 A in ferromagnetic state, respectively. We
will discuss our calculation results in detail by comparing with the
experimental values and the theoretical results for FeGa alloys.
Reference [1] A. E. Clark ez al., J. Appl. Phys. 93, 8621 (2003). [2]
D. Wuetal., J. Appl. Phys. 103, 07B307 (2008).

Reentrant Weak-ferromagnetic Phase in Haematite
Crystal at Low Temperature LEE Seong-Joo, JUNG Hyunok,
LEE Soonchil, DHO JoonghoeI(Department of Physics, Korea
Advanced Institute of Science and Technology. 'Department of Physics,
Kyungpook National University.) ‘We investigated the magnetic
properties of the natural haematite (a-Fe,O3) crystal at liquid heli-
um temperature by using a SQUID and *"Fe NMR. The M(T) curve
shows that the net magnetization in the (111) plane vanishes at the
Morin temperature (260 K) but reappears as temperature decreases
below 40 K. Comparison of magnetization and NMR results in-
dicates that the spin state, the spin directions and canting angle, at
low temperature is the same with that in the weak-ferromagnetic
state above the Morin temperature, but its volume occupies only 3
% of the whole sample. The relaxation of magnetization with time,
the difference of the ZFC and FC magnetizations, and the rise of
the NMR echo intensity with increasing field exhibit the super-
paramagnetic behavior of the reentrant weak-ferromagnetic phase.
The cluster size of the weak-ferromagnetic phase is smaller than 107
nm and the blocking temperature is higher than 40 K. Comparison
of the experimental results for the natural crystal and pure powder
seems to imply that the reentrant weak-ferromagnet phase at low
temperature is due to an intrinsic magnetic instability.

Electronic and Magnetic Properties of the Fe;Si on
Si(001) and GaAs(001) surfaces HONG Soon Cheol, DORJ
Odkhuu(Univ. of Ulsan, Dept. of Physics.) Metal-semiconductor
heterojunctions have received much attention in the context of spin-
tronics because they could open up the possibility to inject a spin
polarized current from a ferromagnetic (FM) metal into a
semiconductor. This is a prerequisite for anticipated future elec-
tronic devices making use of spin-polarized carriers. From the view-
point of applications, it is highly desirable to grow well-defined FM
metallic films on the most common semiconductors, in particular
on the technologically relevant Si and GaAs (001) surfaces. As
well-defined FesSi can be synthesized on them because of the sim-
ilar crystal structure and the small lattice mismatch (-3.89 and 0.05
% for Si and GaAs) of FesSi to Si and GaAs. In this work, we will
present theoretical results on the electronic and magnetic properties
of the FesSi on Si(001) and GaAs(001) by using the full potential
linearized augmented plane wave (FLAPW) method where the ex-
change-correlation interaction is expressed with general gradient
approxiamtion. Magnetic crystalline anisotropy, magnetic circular
dichroism spectra, and magnetostriction of the system will be also
presented.

NiFe/FeMn/CoFe 359 7-Zo| 4 9] dX¥ &
o] B agutoloj2 J¥ A ¥A, 7719, | HY, o
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Formation enthalpy and distribution behaviors of
B, C, and N impurities in bcc iron BAIK SEUNG SU, MIN
Byung II, KWON SE KYUN'!, KOO YANG MO'(POSTECH,
Dept. of Physics. 'GIFT) To model the microstructure of B, C,
and N distributions in bcc iron, we employed the spin-polarized
density functional theory (SDFT) using the full-potential linearized
augmented plane wave (FLAPW) band method. For the treatment
of exchange-correlation energy, we used the generalized gradient
approximation (GGA96). The formation enthalpies for both inter-
stitial and substitutional B, C, and N impurities in the Fe bulk su-
percell and the 2x2x7 Fe slab-supercell were calculated. We found
that both the substitutional and the interstitial positioning of boron
impurities are energetically comparable each other in the Fe bulk
supercell, whereas the interstitial positioning of C and N impurities
are more stable than the substitutional positioning in the same bulk
supercell. We also found that B, C, and N impurities on the surface
are most stable as compared to the impurities in the sub-surface po-
sitions in the Fe slab-supercell matrices, which is in good agreement
with the experiments.

Ferroelectric Properties of BisTiz;O1-StBi,TisO15
Bi-layered Thin Films Prepared by Chemical Solution Deposition
KIM Sang Su, KIM Jin Won, JO Hyun Kyung, DO Dalhyun, YI
Seung Woo, KIM Young Min, KIM Tae Gyu(Changwon National
University, Department of Physics.) The bismuth layer-structured
ferroelectric materials (BLSFs) are considered as the excellent can-
didates for the ferroelectric random access memories. The BLSFs
belong to family of Aurivillius phases which has a general formula
(B1202)” (Am1BuOsm+1)”. In this notation, A-site represents a
mono-, bi- or trivalent ion and B-site denotes a tetra-, penta- or hex-
avalent ion and m is the number of BOs octahedra in each pseu-

do-perovskite block. Among the encouraging BLSFs, BisTi:012
(BIT, m = 3), SrBisTi4Os5 (SBTi, m = 4) have emerged to be most
promising candidates due to their respective merits. Recently, the
BIT-SBTi ceramic has been reported with a large remanent
polarization. In this work, the BIT-SBTi, and SBTi-BIT bi-layered
thin films were prepared on the Pt(111)/Ti/SiO,/Si substrates by a
chemical solution deposition method followed by the rapid thermal
annealing at 700°C for 3 min in oxygen atmosphere. The crystalline
structures of the thin films were analyzed by X-ray diffraction
(XRD, Philips APD system) analysis, and the surface morphologies
and cross-sectional micrographs were investigated by a scanning
electron microscope (SEM, Hitachi S-2400). The ferroelectric prop-
erties and leakage current density of the bi-layered thin film capaci-
tors were measured using a ferroelectric tester (Radiant Precision
LC 100-K) and an electrometer (Keithely, 6517A).

Fabrication and Multiferroic Properties of Thin
Films of xBiFeO3;{1-x)BisTi3012 System  KIM Sang Su, JO Hyun
Kyung, DO Dalhyun, KIM Jin Won, YI Seung Woo, KIM Young
Min, KIM Tae Gyu(Changwon National University, Department of
Physics.) The thin films of mixture of xBiFeOs-(/-x)BisTi3012
(x=0.4, 0.5, and 0.6) system were prepared by a chemical solution
deposition method. The crystal structure of the thin films was ana-
lyzed by X-ray diffraction. It was found that thin films (x=0.4 and
0.5) mainly consist of a BisTi301, phase while BisTizFeO;s was the
major phase of thin film (x=0.6). BisTisFeOs showed better ferro-
electric properties in remnant polarization and polarization fatigue
than those observed in BisTi30;. The values of remnant polar-
ization 2P, and coercive field 2E, of thin film (x=0.6) were 36
pC/cm’ and 192 kV/cm at an applied electric field of 260 kV/cm,
respectively. There was almost no polarization fatigue up to 10"
switching cycles. Also weak ferromagnetism was observed in
BisTisFeOss. The results indicate that BisTisFeOs thin films that
show the multiferroic property can be an attractive material for ap-
plication in new type of devices.

Frequency-Control of MIT-Induced Electrical
Oscillation in VO, Thin Film  LEE Yong Wook, KIM Bong-Jun',
CHOI Sungyoul', LIM Jung-Wook!, YUN Sun-Jin, CHAE
Byung-Gyu', KIM Hyun-Tak'(ETRI (MIT device team), Pukyong
National University (School of electrical and control engineering). 'ETRI
(MIT device team).)  In order to simply generate an electrical oscil-
lation with no inductive components at room temperature, lots of
electrical materials with a negative differential resistance have been
incorporated for the oscillation generation including perovskite and
organic materials. With those materials, however, the oscillation
was realizable only at very low temperature, and the oscillation fre-
quency was at most tens of kHz and even fixed as ~40 Hz in case of
organic materials. In this paper, we demonstrated a frequency-con-
trollable room-temperature electrical oscillation, whose frequency
could be tuned simply by adjusting one of circuit components and
increased up to more than 1 MHz, by using VO, thin film.
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Effects of Next-nearest Hopping in the Half'filled
Tonic Hubbard Model =~ GO Ara, JEON Gun Sang(Department of
Physics and Astronomy, Seoul National University.) We study the
one-dimensional half-filled Hubbard model with a staggered ionic
potential at zero temperature. In the absence of next-nearest-neigh-
bor hopping, it is well known that the system undergoes transitions
from a band insulating phase for weak interaction to a Mott insulat-
ing phase for strong interaction. We use the cellular dynamical
mean-field theory combined with the exact diagonalization techni-
que to investigate the effects of next-nearest hopping on the tran-
sition nature of the system. As the next nearest neighbor hopping
grows up, the system have a tendency to favor a metallic phase. The
phase diagram is obtained and detailed behaviors at the phase boun-
dary are discussed.

Optical properties of the charge-density-wave com-
pound CeTe, OHH.J, LEEK E.!, SONG Y. Y.*, JUNG M.
A, MINB. H!, LEE Y. S.>, KWON Y. S."(Department of Physics,
Sunglyunkwan university and Department of Opthalmic Optics, Masan
College. 'Department of Physics, Sungkyunkwan university. “Department
of Physics, Sungkyunkwan university and Department of Opthalmic
Optics, Jeju Tourism College. *Department of Physics, Soongsil university.)
The temperature dependence of the optical conductivity of CeTe,
was obtained for the E//ab-plane and E//c-axis at photon energies
ranging from terahertz to visible light. Two gap states are found in
the optical conductivity spectra. The magnitudes of the gaps are es-
timated to be 0.448 and 0.109 ¢V in the E//ab-plane. The former is
due to perfect nesting, while the latter is due to imperfect nesting.
The magnitude of the gap due to perfect nesting on the c-axis is
evaluated to be 0.854 ¢V. The Drude resonance caused by the un-
gapped Fermi surface is found only on the E//ab-plane since CeTe,
is a quasi-2D material. The portion of the ungapped Fermi surface
across all Fermi surfaces is about 3 %.

Hybridization gap-open in Celn; SONG Y. Y.,
JUNG M. A, OH H. J.>, KWON Y. S.\(Department of Physics,
Sungkyunkwan university and Department of Opthalmic Optics, Jeju
Tourism College. 'Department of Physics, Sungkyunkwan university.
Department of Physics, Sungkyunkwan university and Department of
Opthalmic Optics, Masan College.) ~ Reflectivity spectra of Celn; are
measured at 7, 30, 50, 100, 150, 200 and 300 K in wild energy re-
gions from 6 meV to 30 eV. Optical conductivity spectra are ob-
tained from a Kramers—Kronig’ relation. A hump in the optical con-
ductivity o; is observed at about 500 cm’ below 100 K, resulting
from strong hybridization between conduction electrons and Ce 4f
electronic states. The low frequency Plasmon indicating the ex-
istence of heavy particles is also observed below coherence temper-
ature T ~ 100 K.

Dp-137 Optical evidence for a change in the heavy electron

Fermi surface at a magnetic quantum critical point of
CeNirCo,Ge; JUNGM. A, OHH.J.", SONG Y. Y.?, HONG
J. B., KWON Y. S.(Department of Physics, Sungkyunkwan university.

'Department of Physics, Sungkyunkwan university and Department of
Opthalmic Optics, Masan College. 2qumfment of Physics, Sungkyunkwan
university and Department of Opthalmic Optics, Jeju tourism College.)
We have studied optical properties of CeNi;xCoxGe; (0<x<1) via an
infrared spectroscopy. Tuning the Co-doping concentration reveals
clear demarcation in the optical properties at x = 0.3, where a
non-Fermi liquid behavior appears. For x>0.3, a hump in the opti-
cal conductivity o; is observed at about 0.2 eV, resulting from strong
hybridization between conduction electrons and Ce 4f electronic
states. For x<0.3, in contrast, no such hump is observed. The low
frequency plasmon observed below the coherence temperature
T for x>0.3 is also consistent with the existence of heavy
quasiparticles. These dramatic changes in the optical response
at x = 0.3 indicate that the heavy electron Fermi surface of
CeNixCoxGe; (x>0.3) ceases to exist at this magnetic quantum crit-
ical point.

Path-integral Monte Carlo Study of Orientational
Ordering of Solid Hydrogen Deuteride ¥ 87, A &9(d=7)
&} &2]87)  Due to competition between large rotational ki-
netic energy and anisotropic intermolecular interaction which can
be explained by electric quadrupole-quadrupole interaction, quan-
tum solids of molecular hydrogen, H,, D, and HD exhibit complex
orientational order-disorder phase diagrams. Solids of asymmetric
HD molecules show orientational ordering at high pressures, where
higher rotational levels are mixed into the ground state. At inter-
mediate pressures, significant occupation of the nonzero rotational
levels of HD occurs only when temperature is higher than a certain
value. This results in peculiar reentrant shape in the pressure-tem-
perature phase diagram of HD. In order to study this ordering of
HD, we here consider a system of asymmetric quadrupolar rotors
localized at face-centered cubic lattice sites. Using the path-integral
Monte Carlo, we find a reentrant shape in their orientational or-
der-disorder phase transition as observed experimentally in solid
HD. In our PIMC results, the reentrant behavior is shown at pres-
sures 10~15 GPa with primitive approximation. The large discrep-
ancy between this and experimental value of 50~60 GPa might be
due to weakening of the anisotropic interaction at high pressures.
Another reason for this discrepancy is time step error in the primi-
tive approximation. For quantitative agreement with the experi-
ments, we incorporate the fourth-order terms into high-temperature
density matrices in the path-integral formalism.

Rare earth element dependent pseudo gap effects
in electron doped cuprates. 7 ¥Y, & 5F, A 71, &% 5§,
2 g%, 9 #4, 2 4, 1 &%, ¥ ¥4, EISAKI Hiroshi', 2 A
F(dA g tn, Ea]3 7 'AIST) High temperature super-
conductors (HTSC) have not only the superconducting gap but also
pseudo gap (PG), a gap that exists above the transition temperature.
While the superconducting gap is directly related to the super-
conductivity, it is unclear in what role PG plays in HTSC not to
mention the origin of it. To pursuit the issue, we performed angle

resolved photoemission (ARPES) and Infra-Red (IR) spectroscopy
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on electron doped HTSCs. IR showed a PG evolution as a function
of temperature which is consistent with our earlier results.
Moreover, PG showed a rare earth element (Ri95Ce15CuQs,
R=Nd, Sm, Eu, Gd) of the PG evolution. The IR results are con-
sistent with our recent ARPES data, and we find a relationship be-
tween doping and rare earth exchange.

The growth of superconducting YBa,Cu4Og single
crystals with Tc=81K at ambient pressure 7 4<%, 3] 23",
A, S5 4S8 9 &4, 12 E, 2 &8, 8 94, 1 8%
(FAlTh e Ea] ez} QI3 E2]eF7)  We performed
the flux method in order to synthesize YBa,CusOs (Y124), using
KOH. This material is the high temperature superconductivity,
which shows approximately Tc=80K. Y124 is more intriguing than
the well-known YBa,CuzO; (Y123, YBCO) since the role of the
double CuO chain in high temperature superconductivity is still
debating. However, the vigorous study cannot be performed up to
now due to the difficulty of synthesizing the single crystal: typically,
it needs high oxygen pressure up to 3000 bar. However, last year,
one interesting paper published at Single Crystal Growth, which
about growing Y124 single crystal. This recent method is differ-
entiating in the sense that the extremely high pressure is no longer
necessary. Paying attention to this advantage, we have tried to re-
produce the single crystal growth. Then, here we present the result.
Under 1 atm, that is, at the ambient pressure, black and shiny Y124
single crystal is synthesized from YBa,Cu3zO; (Y123) polycrystalline
powder with both CuO and KOH. Then we did X-Ray Diffraction
in order to check the quality of samples. Based on the good quality,
we have been performing angle-resolved photoemission spectro-
scopy (ARPES). At near future, if we can obtain the relatively larger
single crystals (eg, more than 1mm) we may try infrared spectro-
scopy (IR) or neutron experiments.

High resolution angle resolved photoemission stud-
ies on quasi-particle dynamics in graphite 7 3<%, 7 W& 2
4, vt 5§, OHTA Taisuke’, BOSTWICK Aaron’, ROTENBERG
ElY, 3 ¥, 2 9%, 9 24(dAd o, 22 9 $§E2] 8.
"xeeta Ea] 37 *Advanced Light Source, Lawrence Berkeley
National Laboratory. > 8 7}<:7] H74%)  We obtained the spec-
tral function of graphite H point using high resolution angle re-
solved photoelectron spectroscopy (ARPES). The extracted width
of the spectral function (inverse of the photohole life time) near the
H point is approximately proportional to the energy as expected
from the linearly increasing density of states(DOS) near the Fermi
energy. This is well accounted by our electron-phonon coupling
theory considering the peculiar electronic density of states near the
Fermi level. And we also investigated the temperature dependence
of the peak widths by experimentally and theoretically. The upper
bound for the electron-phonon coupling parameter is about 0.23, a
nearly same value with the previously reported our work at K point.

Dp-142 ) Investigation of VO’Ions in GeQ,-B,05-V;Os

. 9 > 1
Glasses A 9%, 2L, T4, /8,485,449, $

SNE A g ta Ee)ety. 'Gyeta, E2]87)  The struc-
tures of VO*"ions in GeO,-B,05-V,0s glasses have been studied by
EPR.Glass samples of composition KGeO,-B;03-RV,05 (K=GeO,
mole%/B,03; mole%, R=V,0s mole% / B,O; mole%) were pre-
pared in the range K=0.25~2.0 with R=0.5 and K=0.25~1.0 with
R=1.0. Spin Hamiltonian parameters, Fermi contact interaction pa-
rameter and dipolar hyperfine coupling parameter have been calcu-
lated and analysed. It is found that V*"ions in these samples exist as
VO*ions in octahedral coordination with a tetragonal symmetry.
Information concerning the valence state of transition metal(TM)
ions, their concentration, local environment and the nature of inter-
action between them are reported.

Determination of the scaling behaviour of the octa-
hedral rotation in K;SnCls around the structural phase transition
temperatures A FF, A &%, H 9, & STN(FA Nt =]
&h7)) K>SnCls has been the prototype crystal for the inves-
tigation of lattice dynamics and their critical behaviour in associa-
tion with phase transitions using the scattering and resonance meth-
ods[1]. This crystal undergoes structural phase transitions with a
collective rotation of the SnCls-octahedra as a result of subtle inter-
play between the rotary lattice mode and the hindered rotation of
the SnCls-octahedra[2]. During this process the surrounding K -ion
cage remains undistorted. This implies that the temperature depend-
ence of the NOR frequency is determined almost completely by the
temperature dependence of the rotation angle of the SnCls-octahedra.
We have calculated the NQR frequency in the intermediate phase
between the first and the second phase transition temperatures in
K>SnCls on the basis of the simple point charge model. Fitting
NQR data to the calculated function allows the determination of the
scaling behaviour of the rotation angles of the SnCls-octahedra in
the intermediate phase. The excellent agreement between the data
and calculation confirms again that the phase transition in K,SnClg
is a purely rotative type.

References 1. R. L. Armstrong Phys. Rep. 57 343 (1980), 2. Y. M.
Seo, B. S. Kim, S. K. Song, J. Pelzl Hyperfein Inter. DOI 10.1007
(2005)

A LDA+U Study of ortho-Il YBa,Cu;O0ss  OH
Hyungju, CHOI Hyoung Joon(Yonsei University.) ~ The exhibition
of clear quantum oscillations in the magnetization (de Haas-van
Alphen) and conductivity (Shubnikov-de Haas) were recently re-
ported in ortho-II YBa;Cu3Os 5. The observations of quantum oscil-
lations in ortho-II YBa,Cu3Oss (YBCO) proved the existence of a
closed Fermi surface in the normal state of the underdoped
cuprates. The observed orbits have frequencies of ~530 T and
~1650T. In the present work, we study the electronic structures of
YBa,CusO¢s using the so-called LDA+U method which can re-
produce the correct magnetic ground state and forbidden gap in cor-
related antiferromagnetic insulators by adding the on-site Coulomb
repulsion U to the local density approximation (LDA) in a
mean-field-like way. The Fermi surface of YBa;CusOs s is analyzed
to understand the effects of the on-site Coulomb repulsion U on the
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quantum oscillation frequencies.

* This work was supported by the KRF (KRF-2007-314-C00075)
and by the KOSEF Grant No. R01-2007-000-20922-0. Computational
resources have been provided by KISTI Supercomputing Center
(KSC-2008-S02-0004).

Single Crystal Growth by Chemical Vapor
Transport Method 3 3, 3 &, 3L fF (A g F] ¥
SEET] I FHHURTE A74)  Forits interesing physical
phenomenon, Charge Density Wave(CDW) phase, transition metal
dichalcogenides(MX2) were rapidly studied since 70's. We inves-
tigated the self-assembled growth of um-scale topological crystals of
NbSes, NbSe;, and TiSe, based on the chemical vapor trans-
portation method. We got large enough and lots of samples upto
several mm. The crystal structure was invesgated by X-ray dif-
fraction and Laue experiment.

Angle Resolved Photoemission (ARPES) of
FuiLaBs(x =0.1,0.2,0.3) MIN Chul-Hee, OH S.-J.", KIM J.
Y2 SUNG N. H? CHO B. K’ KIM H.-D.(CSCMR and
Department of Physics and Astronomy, Seoul National University, Seoul
151-141, Korea2. "CSCMR and Department of Physics and Astronomy,
Seoul National University, Seoul 151-141, Korea. 2Center of Frontier
Materials and Department of Materials Science and Engineering, K-JIST,
Gwangju 500-712, Korea. 3Pohang Accelerator  Laboratory, Pohang
Universtity of Science and Technology, Pohang 790-784, Korea.) — EuB6
is known as a divalent hexaboride that semimetalic band overlap
between boron valence band (hole pockets) and Eu 5d conduction
band (electron pockets) at X point of the cubic Brillioun zone is pre-
dicted by first principle calculation [1], However, it had been also
known as a semiconductor by ARPES measurements with 30 eV
photon energy [2]. The ARPES data support that EuB6 is an in-
sulator that has an energy gap, and surface defects may dope elec-
trons into the system, so the electron pocket is observed as time
elapsed from cleavage of the sample. However, the hole pocket is
found without electron pocket with photon energy of 130 eV [3].
Therefore, the electron pocket is from surface.Eul-xLaxB6 is ini-
tially thought to be an electron doped system by a La atom that do-
nates an electron, so the electron pocket can be observed
apparently. But, as increasing doping rate the lattice constant is de-
creasing from 4.19 Angstrom to 4.17 Angstrom (0.5%) [4].
Moreover, the boron octahedrons are tilted or rotated that is sup-
ported by a Raman scattering study [5]. These changes may cause
various intriguing transport and magnetic properties according to
the La concentration. For example, all the compounds show neg-
ative Hall coefficients except for x = 0.2 in which the sign changes
anomalously around T = 25 K. .Here, we have carried out ARPES
of Eul-xLaxB6 (x=0.1,0.2,0.3) with photon energy of 130 eV and
found electron pockets.

[1] J. Kunes &W. E. Pickett, Phys. Rev. B 69, 165111 (2004).
[2] J.D. Denlinger et al., Phys. Rev. Lett. 89, 157601 (2002).
[3] J.D. Denlinger et al., Abstract for the March 07 meeting of
APS [4] Jong-Soo Rhyee et al.,, Phys. Rev. B 74, 235114

(2006). [5] M. Song et al. J. Magn. Magn. Mater. 310, 1019
(2007)

Effects of Bi-based Peroskite Doping on the
Ferroeletric Transition in Pb(Zr,Ti)O; Ceramics < B#, & ¥,
ol 4%, = £z, 7 Wx(FY G FeliAF IR 1He
tjsfal, 7]ZZ8F9742)  For the high temperature application
of Pb(Zr,Ti)O3 (PZT) piezoceramics, it is asked to develop PZT ce-
ramics of high ferroeletric transition temperature (7¢). In the case of
PbTiOs, Tt was reported to increase with doping of Bi-based per-
ovskites such as Bi(Zng 5Tio5)O3 or BiFeOs. In this work, the doping
effects of Bi-based perovskites on PZT ceramics were studied. In
Ti-rich composition, 7¢ increased with doping but 7¢ decreased at
around MPB region. The effects of doping on 7c and piezoelectric
properties were compared for different Bi-based perovskites,
Bi(Zno_sTioAs)O& BiF€O3, B1A103

Orientational Ordering in the Ortho-Para Mixtures
of SolidH, @ &7, %4, &A%, A d9(dFd g &2
g71)  Since a hydrogen molecule has light mass and very large
rotational constant, a solid of molecular hydrogen is a translational
and rotational quantum solid. Due to requirements on the symme-
try of its wave function, this molecule has two species: para-H, and
ortho-H,. One of the interesting features of this molecular solid is
that it shows the orientational order-disorder phase transition and
this property depends on rotational quantum number J. This order-
ing is mainly due to the anisotropic interaction between H,
molecules. Odd-J species of ortho-H, are orientationally ordered at
low temperatures to Pa3 structures and they remain ordered as pres-
sure increases. On the other hand, even-J species of para-H, do not
show this orientational ordering at low pressures. However, with in-
creasing pressures, solid para-H, also experiences a transition to an
orientationally-ordered phase. It was reported that a mixed solid of
ortho-/para-H, experiences an orientational ordering and it occurs
at higher pressures as the ortho concentration decreases.
Furthermore, it was found to be no long-range orientational order
below the crtitical ortho concentration of ~ 0.56. In order to inves-
tigate the ordering of the ortho-para mixtures, we here consider a
system of rigid rotors with electric quadrupole (EQ) moments of ei-
ther q or zero, localized at FCC lattice sites, because most of the
anisotropic intermolecular interactions can be explained by an elec-
tric quadrupole-quadrupole interaction. Zero EQ moment is as-
signed to para-H, molecules since they are in spherically symmetric
J=0 rotational state. We perform the Monte Carlo simulation to
compute the order parameter as a function of temperature at various
ortho-para ratios. We also calculate the correlation function of the
local order parameter to investigate the onset of the long-range or-
der as the ortho concentration increases.

Electronic Structure, Spin States, and Thermoelectric
Power of Low Dimensional Cobaltates Ca;Cos0y and Ca3;Co,0¢
NOH H-J, SUNG HJ, PARK KJ, JEONG Jinwon, JEONG
Jinhwan, KIM Sung Baek', CHO B K%, KIM J Y?, KIM J-Y®, KIM
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HD(J9tjsu g2 37, ' EgFHgtn Ee] 37 ‘JFH
prled JaAFT S EGF Ay £ 7F47])  Recently,
cobalt oxides with a low dimensional structure such as Na,CoOa,
Ca3Co0409, Ca3C0,0s, etc. have attracted much attention due to the
discovery of their large thermoelectric power of ~100 mV/K.
Interestingly, these cobaltates show several common features such
as low dimensional structure, low electric conductivity, and the sus-
pected mixed-valency of the cobalt ions. To understand the origin of
the large thermoelectric power, roughly two approaches have been
tried. One is the entropy approach that applies the Heikes formula
to the spin-degeneracy of the cobalt ions in the Hubbard model for
the strongly correlated electron systems, and the other is the tradi-
tional approach in which the thermoelectric power is calculated
from the density of the states near the Fermi level under the relaxa-
tion time approximation. Many experimental studies have reported
that the application of the Heikes formula is not appropriate for the
cobaltates, though the spin degeneracy may play a role in part. In
order to investigate the origin of the large thermoelectric power of
the cobaltates and clarify this issue, we have performed x-ray ab-
sorption spectroscopy and photoelectron spectroscopy on the qua-
si-1 dimensional Ca3Co,Os and quasi-2 dimensional misfit-layered
Ca3Co40y using synchrotron radiation facilities. By combining the
Co 2p photoelectron spectra, Co 2p absorption spectra, and O 1s ab-
sorption spectra, we obtained valence states and spin states of the
Co ions. Additionally we extracted the several important parame-
ters for the electronic structure of the cobaltates using configuration
interaction cluster model calculation, and checked the pre-requisites
for the Heikes formula.

Physical Properties of Eu,Ba;,TiOs (x=0 - 0.30)
Ceramics 2 W&, A ¥, A A, £ 87, 4 SAFFI
az) We studied the rare earth modification on BaTiOs. In this
study, the Eu,Ba;<TiO3 (x=0 - 0.3; EBT) ceramics were prepared by
the wet chemical synthesis. The physical characterization of EBT
ceramics were performed by the X-ray diffraction and the scanning
electron microscopy. The EBT ceramics displayed the ferroelectric
D-E hysteresis at room temperature. We examined the dielectric be-
haviors during the ferroelectric phase transitions. The dielectric
properties of EBT ceramics were observed in the temperature range
from RT to 600 °C. The Eu substitution lowered the ferroelectric
phase transition temperature. It is considered that Eu ions substitute
Ba site rather than Ti site because the ionic radii of Ba”" is larger
than that of Eu”* and/or Eu®". Nevertheless, the probability of Eu
ion substitute Ti sites was not excluded when Eu was replaced for
Ba with higher concentrations in the EBT fine ceramics. In this re-
gards, the electrical properties of intrinsic EBT phase separating
from the grain boundary were elucidated by using the dielectric
spectroscopy with the Maxwell-Wagner type composite model.

Dp-151 New approach to electronic structure studies by
ARPES 7 39,73 94,9 24,9 58,0 4, % 55, 4
A+t A &R, I S (At 2] US-EEE] 3T J A
TE2HAT74H) ARPES has traditionally considered as a tool of

electronic structural studies in the momentum space. One may spec-
ulate that the spectroscopic data obtained in the real and mo-
mentum spaces can be converted from one to the other as wave
functions in real and momentum spaces are converted from one to
the other through the fourier transform. In scanning tunneling spec-
troscopy(STS), the spectroscopic data obtain in the real space is
fourier transformed to produced electronic structure in real space.
But there is no exact analogy between the STS and ARPES cases.
We try to transform the Graphene ARPES spectra to real space by
using atomic orbital of tight binding calculation.

Ferroelectric Properties of LiNbO; Doped
NaysKosINbO; Lead-free Thin Films Fabricated by RF-Magnetron
Sputtering 7 49, o] S F, v AR, W) A&, A PE? o] A
(S} e, B2 ey} Fol o, Be)ety ‘E o) la Ea]
37 S F Y8t Ee]3F7)  The (Na,K)NbO; ceramics have
been studied extensively, because of their good piezoelectric and
ferroelectric properties. Recently, (Na,K)NbOs ferroelectric thin
films have been studied for applications in memory devices, due to
their high remanent polarization and good fatigue endurance.
However, it is difficult to fabricate stabilized NKN films because of
the volatility of Na and K ion. In our previous study, LiNbOs dop-
ed NKN ceramics shows a high sinterbility, low leakage current,
and enhanced ferroelectric properties.In this study, we have de-
posited the ferroelectric (Na,K,Li)NbO; (NKLN) thin films on
Pt(111)/Ti/SiO,/Si substrates by using a RF - magnetron sputtering
method and investigated the ferroelectric properties with different
annealing conditions such as ambient gas, annealing temperature,
and annealing time. The NKLN film annealed at O, ambient ex-
hibited ferroelectric P-E hysteresis loops and low leakage current
properties. The frequency dependant dielectric and impedance prop-
erties of NKLN films have been investigated as functions of
temperatures. We also have studied the characteristics of leakage
current density — applied electric field (J-E) and time (J-t) in order to
search the conduction mechanism for the NKLN films.

Impedance and dielectric properties of lead-free
0.95(Na,K)NbOs-0.05LiNbO; ferroelectric thin films grown by
chemical solution deposition 7} Y9, o] A%, 4 A2, ok X4
g a9, R AFH S/ 3}, Eel o), ' FF] 2T AL d
78 SfolH| aRFLAATFALAE, (R, Ea] )
Much attention has been paid to obtain excellent lead-free ferro-
electrics in alkaline-niobate system, which is environmental friendly
and alternate system based on heavy metals. Among the several
lead-free ferroelectric materials, (1-x)(Na, K)NbOs-xLiNbO; (NKIN-LN)
ceramic offer enhanced ferroelectric and piezoelectric properties
with composition around the morphotropic phase boundary (MPB)
(0.05<x<0.07). Therefore, we have deposited three kinds of differ-
ent thin films such as (Na,K)NbO;, (Na,K)NbOs-10mol%, and
0.95(Na,K)NbO3-0.05LiNbO3-10mol% on the Pt/Ti/SiO,/Si sub-
strate by chemical solution deposition. We found that 0.95(Na,K)
NbO3-0.05LiNbO3-10mol% precursor solution is suitable to com-
pensate the Na and K volatility during thermal process. The
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(Na,K)NbO; thin film displayed a secondary phase of KsNbsO:7,
high leakage current and leaky P-E hysteresis loop due to high vola-
tility of both sodium and potassium. While 0.95(Na,K)NbOs-
0.05LiNbO3-10mol% thin film exhibit a saturated P-E hysteresis
loop with remanent polarization (P;) of 10.1 mC/ cm” and low co-
ercive field (Ec) of 50 kV/cm, respectively. In this study, we will dis-
cuss about impedance and dielectric properties of 0.95(Na, K)NbOs-
0.05LiNbO3-10mol% thin film.

Large strain behavior in lead-free Biy s(Nao 7sKo.22)0.5-
TiO3-NapsKosNbOs ceramics ¢+ 391, 3 9|9, ALI Hussain',
o]l A4, o] ANF, B WP (7] 2 A P AL, o] E] 25
F2AATFALAE, S i, H A F R T g o,
=2 3}7})
has been required from the viewpoint of environmental preservation.
‘We describe the development of lead-free (1-x)Bios(Nao78Ko.22)0.5-
TiO3-xNay5KosNbOs [(1-x)BNKT-xNKN] ceramics system and
their large strain properties. (1-x)BNKT-xXNKN ceramics were syn-
thesized by conventional solid state reaction. A large electric field
induced strain of 0.21% is observed in lead-free 0.97BNKT-0.03NKN
ceramics under unipolar electric field of 50 kV/cm, which is com-
parable to that of PbZrys,Tio4sO3 ceramics. This large strain is at-
tributed to the lattice change by field induced antiferroelectric-ferro-
electric transition. This result indicate that the 0.97BNKT-0.03NKN
ceramics can be used a new environmentally friendly candidate pie-
zoelectric material for application in electromechanical devices.

The development of lead-free piezoelectric materials

Chiral Spin States in the Pyrochlore Heisenberg
Magnet 1 3, & JX(F7#H 2 £2/87) Fermionic
mean-field theory and variational Monte Carlo calculations are em-
ployed to understand the nature of the possible ground states of the
Heisenberg model on the pyrochlore lattice. We find the chiral spin
states to be the most stable, both within the mean-field theory and
the projected wave function studies. Properties of the spin-spin cor-
relation function and the chirality order parameter are calculated for
the projected wavefunctions.

Quantum Wave-function Localization at Quantum

Point Contact SONG Taegeun, AHN Kang-Hun(Z Yo &/-2/,
=237 We investigate the single particle structure in a

two-dimensional quantum ring which has a quantum point con-
tact(QPC). Using numerical calculation, we find localized states on
top of the QPC around an eigen-energy of the potential for describ-
ing QPC in our model. The states has a property which is robust
against system parameter like a ring radius. From the property we
can argue that these states strongly support that the quantum point
contact physically play a role a quantum dot.

In situ x-ray reflectivity studies of the formation of
membrane proteins in lipid multilayers on a substrate LEE
Hyunwon, CHA Wonsuk, SONG Sanghoon, CHOI Ahreum’,
JUNG Kwanghwan', KIM Hyunjung(A7-2-t} 8} E-2] 3} &H}o]
o gledEHE. A Yy 7)) Membrane pro-

tein?} lipid 7+9] 5 28l 9| $t layer ¥4 9 729 WAYUSF
ol @3 AT vhe] & J 4 Hlo] & A A 8] Z&oll o] Wl F8
stth 2 AT A& insitu, AAIGOR, FEH SojlA] A7 Z2HY
o2 J4HE lipid layer®] H% T E Xray reflectivity S
o] &3}a] 27 3}31, membrane protein-2] 3% &S FAE A
ot 2 Al A= 20KeVY] XrayE AHE3t &0 & S
X-ray beam®] FT& 4 8l8tH o1, LF7H47]9] 5A beamline
A P Fch AH-E DOPC lipide A4 & 1 w7
B a5 e wE mg FEoZ FEY gl o] bl &
&Y Feol A ArZ2HEHE S 15T LE F9H Lipid
o] 5=} buffer £, A7kl w2} lipid9] bilayer$t multilayer®)]
P4 23S st 352 2 3 membrane proteing 34
H lipid¢¥] A& Tz A7ts = 724 WshE e %4
9 F ALY, FAL AR 49 & FEFCEZH mem-
brane protein®] lipid W 9] A F WAUSS AF 33T

Effective Pathway of Charge Transfer in DNA
Duplex  KIM Seongjin, HWANG Sun-Yong', YI Juyeon(Pusan
National University, Physics. 'Korea University, Physics) ~ We study
the charge transfer rate in a DNA molecule. Especially, we explore
poly(dG)-poly(dC) that is in contact with two leads. We find that
the effective route for charge transfer is determined by the competi-
tion between the direct path along one strand and the detour path
via the other. Interestingly, for short length molecule, the direct
path takes precedence over the detour path. Moreover, the route de-
pends on both the charge carrier energy and the molecule length.
The length dependence of the charge transfer rate in given carrier
energy has various decay types; (i)exponential decay, (ii)constant
decay, and (iii)algebraic decay. Also, it shows even a crossover be-
tween the various decay types.

Study of the phase transitions by observation of the
A and 'H nuclear magnetic resonance in ANH;SO; (A="Li, *K,
and *Rb) single crystals with excellent optical quality %! o} @,
A AN (HAFgGn, Fugy )G A A7)
ANH.SO4 (A=Li, K, and Rb) single crystals were grown using the
slow evaporation method. We studied the spectra, spin-lattice relax-
ation times, Tj, and spin-spin relaxation times, T, of the 'H, "Li,
*K, and ¥Rb nuclei in these three types of single crystals. The nu-
clear magnetic resonance observations provided a consistent de-
scription of the dynamics of the studied nuclei in these materials.
The T; values for the 'H nuclei are similar in all three crystals, and
the 'H spin-lattice relaxation times increase with increasing
temperature. However, as the radii of the metal ions increase, a cor-
responding decrease in the spin-lattice relaxation times of the A nu-
clei is observed. The differences observed in the spin-lattice relaxa-
tion times of the A nuclei upon changing the alkali-metal ion may
be related to the ionic radius and the lengths of the A-O bonds.
Therefore, the occurrence of phase transitions in these materials
seems to be essentially dependent on the presence of the metal ions.

Dp-160 'H and *'Rb nuclear magnetic resonance study of
the order-disorder phase transition of RbHSeOy single crystals -+
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%3], 9 NHFFdfnL, FFZ57)  The ferroelectric phase
transition at Te, (=370 K) in RbHSeO4 have been studied by 'H and
¥Rb solid state NMR. Although not large, the spin-lattice relaxa-
tion time, T}, and the spin-spin relaxation time, T, of rubidium and
of the o- and B-type protons show distinct change near the phase
transition. The intensity of the signal due to the o-type protons de-
creases with increasing temperature, and the intensity of a-type pro-
tons is quite weak above 330 K: at a temperature which is about 40
K lower than the phase transition temperature, the ordering of the a
-type protons occurs. The a-type protons in the ferroelectric phase
lead to a noticeable change in the proton magnetic resonance
spectra. Our study of the 'H spectra shows that the ferroelectric
phase transition in RbHSeOs is of order-disorder type and is due to
the ordering of protons in hydrogen-bonds.

Nuclear magnetic resonance study of the thermo-
dynamic properties and phase transitions of o-type RbAI(SOg).:
12H,0 and f-type CsAL(SOs),'12H,O single crystals ) o &, 3
3| (FFsta, e} m57)  The thermodynamic properties,
spin-lattice relaxation times, Ti, and spin-spin relaxation times, T,
of the “’Al, ¥Rb, and "**Cs nuclei in MAI(SOs),' 12H,0O (M=Rb and
Cs) crystals were investigated, and the two crystals were found to
lose H>O with increases in temperature. From our results for T; and
T,, we conclude that the discontinuities near Tq4 in the T; curves of
the two crystals correspond to structural changes. The splittings of
the resonance lines for the *’Al nuclei in MAI(SOq),'12H,0 increase
with increasing temperature, whereas the splittings for the M' nu-
clei decrease with increasing temperature. In both crystals, below T4
the water molecules surrounding the AI** and M" nuclei form dis-
torted octahedra, whereas above Tq4 the water molecules around the
AI** and M" nuclei form regular octahedra and the environment of
the AI** and M nuclei has cubic symmetry. This difference is re-
lated to the loss of H,O: the octahedra of water molecules surround-
ing AP and M" are probably disrupted by the loss of H,O. Further,
the Ty for the “’Al and ®Rb nuclei in RbA(SOs)»12H,O were
found to increase below T4 with increasing temperature, whereas
the T; for the “Al and "*Cs nuclei in CsAl(SOy)»12H,O were
found to decrease. It is possible that this difference is due to the dif-
ferent characteristics of a-type and f-type crystals, so differentiating
between a- and B-alums is possible.

Anomalous Microwave Absorptions Observed in
Various Polystyrene-based Ionomers ~ ©] 3, 7 F(=I ] 3}
o, SEFLAFGAE) E2EORE 2EEE0E B
—?—‘C ARA L AR A E X’iﬂ @A Ak 2ErolA v
& &9 acid group S =S F FEA71A =W Fg 2ol
olexH gt o] 27 E A E%Z}i 7HEe & Ak & ATl
Ae FgaEtoldloly O ol ew 713 Al AT F Qe 23
Ashs AHE3te LEAS FHEH JRE A AV
(electron magnetic resonance; EMR)S 33 th o] @Al
‘:’H“r‘ A3 Y2 ARA7ZE AEE EFHE g-QAAF 10 Sl A
Z3H HAth B A4S gopstazt dojags A4 B4

‘51 SQUID 24t 24, 383 Xray 318 B4 S| o]Fo] ok

ARA o2 apAe) SehaE S4o) 4714 YolA el ddthe
ARz e 5 Yes ggton Ty Ay v A 2

=T Mxea=

/\]-% =2 ‘l“ M‘%‘% ‘1'15'8]'%1:]'

Study on the Adsorption of the Cationic Molecules
at the Air-Sodium Halide Solution Interface = SONG Jinsuk, KIM
Mahn Won(e+5787]<# E2]8}7) The surface density and
adsorption angle of the cationic molecule, Malachite Green(MG)
adsorbed at the air-sodium halide solution interface were inves-
tigated by the second harmonic generation. It seems that the adsorp-
tion number density of MG increases with the increasing concen-
tration of the sodium halide ions. However, the angle of adsorption
stays relatively the same. And the more MG molecules adsorb at
the interface as the size of the anions is getting larger. It may be due
to the charge double layer induced at the air-sodium halide inter-
face, in which the negative surface charge density increases with the
size of the halide ions so that it attracts the cationic MG molecules.
After the first layer is filled, the next layer appears to have the oppo-
site orientation so that the output second harmonic intensity
decreases. Proper molecular model for the cationic molecular ad-
sorption to the surface charge double layer will give the information
to quantify the surface charge density

Structural and Phase Changes of the Nonionic
Cylindrical Micellar Solution by Mixing a Small Amount of
Different Surfactants 7 44&, 2 WHA(KAIST E2/817) In
order to observe the effect of the additional amphiphilicmolecules
on the structure and phase behaviorof the C;Es cylindrical micellar
solution, we observed the micellar size, cloud temperature and mi-
celle-to-lamellar transition temperature when various amphiphilic
molecules added; the spherical micelle forming surfactant
LysoPC(neutral), bilayer-forming lipid DMPC(neutral) and spher-
ical micelle-forming surfactant DTAB(charged). DTAB induces
length shortening of the cylindrical micelle as C increases at con-
stant surfactant mole ratio, and gives dramatic change to phase be-
havior of Ci;Es. In contrast to DTAB, DMPC and LysoPC main-
tained a similar phase behavior and only the transition temperatures
were moved to higher temperature for LysoPC, lower temperature
for DMPC. It is related to the length growth enhances for DMPC
and a length growth suppress for LysoPC. This study gives a sys-
tematical observation of the overall phenomenological feature of cy-
lindrical micellar solutions to develop the thermodynamics theory
for the surfactant self assembly.

X-ray Scattering Study of Organic Films Grown by
Organic Molecular Beam Deposition KO Changhyun, CHA
Wonsuk, SONG Sanghoon, KIM Hyunjung(4] 4] 8}l &2] 3}
) B AT ARA §7) gk dgxtE Az o]
3} Organic Molecular Beam Deposition(OMBD) 3 -& o] 83}
Alg3ell s 7] A7 20 & HA skl wete] B4 & AT
Atk 2718399 #7] dere] heaAd T2 0 EWE
e zgRuA B AD), vee] T, o] AL S
gl1gt 4= )& x-ray reflectivity$} inplane domain®] T3

|
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S 0 4= )& transverse diffuse scatteringS ©] &3 T
T-oll A =Effusion cell®] W3S 9120 vl x| ate], ZHd]| &
B(Alg3)7} Dol A ZHEEE Fogyn 27 JFo S5
ZZ3He Ao] Goltrt. 53] XA 7B 24 X F =
X 24 St dFdx2dd BE {719 EH S mor-
phology & #2381 th.

2
3

L2 E E30] §7]8= A tetramethyltetraselena-
fulvalene(TMTSF)9] TZ3, 2713 §4 viX= & &
ola} o] 3, o] AAN(HEf et Ee] et 7] xR Y
o 72)  Tetramethyltetraselenafulvalene (TMTSF)= A3} 273
3 S B3 Ae 899 A Y 7] 35 2AE 229
(TMTSF),PFs9] 3] H& EAZA AR-ZAA 24 Z-E3)
v 7135 2PVD) E R JdE & 2% TMISF= pd &t
EAX 9 548 Btk o] A¥2 o 2% TMISF 7] vt=A ol
202=% &9 33, =Pd TMISFY 23 72 ¢ 2
TMTSF, 18] 3L (TMTSF),PF; <} 37 B3 33tk PVD W
ARE S AZAIZ FE Y o A% TMTSF 771 REEA & =
A 713 Qe =E:AA AAF LR i =gl H
2 3149t} o] 50 mtorrd] ¢ 40~50TC Q) S5 2 147 E9
XY & At ol A =P F TMTSF= 5 Giga2ol A 5 Kilo
=02 Aol Aadt= AE & F7F U}ATh Xeray Diffraction
(XRD)Z °]&3lo] 2T £4, Electron Probe Microanalyser
(EPMA), Photoluminescence(PL), Absorption SpectroscopyS &

2 o oX

FAAWE T2 2A FAE =4

Dp-167 | Zolv|= vtihf A2 dF EFTX 55
AHE U=gAY B8 SH4AT A, o158, 4 2
T, R ' (Fgden Fey) g stm KAL)
F4utata) 22 o} A (polyamic acid)Q] F4548HeHS-& o] &3}
o AP 98 FENSE Je QA AR HE T om 3

719 78 S&33E Y=gAE Fgolv = wehfo] FYEA
A g oA, 2 ¢ B2 A7V I EHo| vk £ AT
M F 71 0l 35 FE%Y v TR F54EE
YRS A Fste 33 E48 AT Al AHE S
Zdlolu|= EZ 2 BPDA-PDA (biphenly dianhydride - para-
phenylene diamine) AlE<e] PI-2610D°]t}. WA g7

e

o bl
(thermal evaporator) & ©] &3t 2] 7|#fol F&9as %
AR F ZF ol 43 NMP (N-methyl-2-pyrrolidone) & E %3t
L9827 It 282, F ot F&utdo] vk
SIEE A2 A 2447 B FAAIZ F EFYotTihs £

= g AHEE Sl NMPE Al A3sH7] Y3 24 £917]0
2] (rapid thermal annealing) #4]-2 AF&-3}<] 135 °C soft baking
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Effect of Metal-Molecule Contact, Molecular
Structure, and Molecular Configuration on Molecular Electronic
Conduction & 1%, 7 &S, o] ©2|(Department of Materials
Science and Engineering, Gwangju Institute of Science and Technology.)
The idea of utilizing functional molecules as the electronic compo-
nents in future ultrahigh-density electronic devices has generated
tremendous attention. Before such device applications, under-
standing the charge transport mechanisms through molecular sys-
tems is important. The role of the “metal-molecule contact” and
“molecular structure” in the electronic transport through organic
molecules sandwiched between metallic electrodes is currently an
important issue in the field of molecular electronics. First, we per-
formed current-voltage characterization on different-length alkyl
(alkanemonothiol and alkanedithiol) self-assembled monolayers
(SAMs) contained in microscale via-hole structures in metal-mole-
cule-metal (M-M-M) junctions. Based on the statistical analysis of a
large number of molecular devices, we studied charge transport
mechanisms, especially the metal-molecule contact effects using a
multi-barrier tunneling (MBT) model.[1] Using the MBT model,
we could easily determine and compare key transport parameters,
such as decay coefficients, resistance-area product, and specific con-
tact resistance for alkyl versus conjugated molecules [2].

We will also discuss recent results about the effect of the molecular
configuration on the electronic transport in molecular junctions
where the molecular configuration is controlled by conducting
atomic force microscopy (CAFM). Our results indicate that the de-
gree of tilting of alkanemonothiol molecules enhances chain-to-chain
intermolecular charge transfer, so called through-space tunneling.[3]
[1] Gunuk Wang, Tae-Wook Kim, Hyoyoung Lee, and Takhee
Lee, Phys. Rev. B, 76, 205320 (2007).

[2] Gunuk Wang, Tae-Wook Kim, Yun Hee Jang, and Takhee Lee,
J. Phys. Chem C 112, 13010 (2008).

[3] Hyunwook Song, Hyoyoung Lee, and Takhee Lee, J. Am. Chem.
Soc. 129, 3806 (2007).

* Acknowledgement: National Research Laboratory (NRL) Program
of the Korea Science and Engineering Foundation (KOSEF) and
the Program for Integrated Molecular System (PIMS) at GIST.

Effective Low-temperature Magnetic Resonance
Force Microscopy WON Soonho, SAUN Seung-Bo, KIM
Changsoo, LEE SangGap, LEE Soonchil(Korea Advanced Institute of
Science and Technology, Department of Physics.) ~ Magnetic resonance
force microscopy (MRFM) is invented in the early 1990s and it is
proven to be a capable tool to detecting magnetic resonance by
monitoring the excitation of a mechanical oscillator. In MRFM,
low-temperature improves the signal-to-noise ratio by reducing ther-
mal noise of a mechanical oscillator. Recently, we successfully have
built low-temperature MRFM. We report effective tuning method
with our MRFM equipment operated at 77K and in vacuum
~10*Pa. Homemade MRFM insert, magnet support assembly and
additional electronic instrument are properly tunned to magnetic
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resonance of sample. MRFM signal was measured on a <76ng par-
amagnetic sample of diphenylpicrylhydrazil. Although the tuning
frequency of the tank circuit was 804MHz at room temperature and
changed to 814MHz at 77K, we measured ESR signal of sample us-
ing anharmonic modulation technique.

Magnetic Domains Of Two Interacting Magnetic
Nanowires ©| ¢4, A 8¢ A 535, F 95, 7+ 83, ol A&
(At Ee] 8 SEES AIYE) A2 ARG s A
£ 0 UM U= uiE s AR SE gk AT
2 o] AR AL Utk 53] B YA 9 Asubd, A o]
B o] &% M2 B LA o ATV EREEH I U =
AR Y d o A& old w2 544 9 A9 Wl o
3t ATE A =319 Tk E-beam lithography S ©]-&3}] 0.4 um<}
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AL FELZ 619 BAA vl Fo& A&stan 6719
Fa AtolY AL 10 um E FYEAL YA Apole] 4
(separation)S 2 pm - 0.07 pmZ =2 3}%3 t}. E-beam evaporatorS
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AT A FGAl A71EE U Fds B oz vl F
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A71olE 3 S F8A o T e gt Ar]oly
TAE Z47be) Yo 2913 =(Hsw)oll W} double-step A
710183 E BAT Y Y 7442 0.5 um Bok 2 49 473
o Hsws &8ttt Uieid 9] 7440] 0.5 um ©]3td o Hswe
F4% H3E Bt HF o] AR AFE Uil 3l FR)
FoAgo] 283t 0.4 um 9 Y= 9 Hswrt 54 3HA 371
3he AL FEIATE 53] 0.4 um Z9] YA 9] Hswrt 23]
S7FtEA TS Yied o Asladel 7t g e el e 99
o] YolAA He RS A|olgF A S S3te FHsA ol
3 Ae]oll thdted magnetic force microscope(MFM)S ©]-&3}4]
ATE FEAT =S net S 3F o2 A gE Fol X
st & o] S AR 474 Yk
% oA AT FES UYEIJL TE & 22 02
Atk EFEAA T A7 vERG AL RE i do] gdAT
£ Zete S Laleth @A vEd A Zpsled A
S ol &3te] F Foll A eH, 5 3o A MFMSE 2
HE FHEZ AT EAHRE DET AP otk

Investigation of Energy band alignments in
HfO,/GaAs(100) films as a function of post-annealing temperatures
LEES. Y., KIM C. Y., CHO M. -H.(Institute of Physics and Applied
Physics, Yonsei University.) The effects of post-annealing temper-
atures on the energy band alignments for HfO,/GaAs films was in-
vestigated by combining a high resolution x-ray photoemission
spectroscopy (HR-XPS) and a high resolution transmission electron
microscopy (HR-TEM). The HfO, film was deposited on oxidized
n-GaAs (100) substrates by using an atomic layer deposition (ALD)
process and then annealed via a rapid thermal process at 600 C and
700 C under an N, ambient, respectively. The valence band spectra
in HR-XPS shows that the values in the valence band offsets were
increased from 2.4 eV up to 2.9 eV as increasing post-annealing
temperatures, which indicates that this increment is significantly as-

sociated with interfacial reactions between HfO, films and oxidized
GaAs substrates. The HR-TEM observation has sustained the for-
mation of Ga oxides in the films and shows the increment of thick-
nesses in HfO, films as a function of post-annealing temperatures.
In addition, from XPS results, the intensity of Ga 2p spectra within
the HfO, films was gradually increased during post-annealing proc-
esses, which is consistent with the HR-TEM results.

Nanoparticles for Photothermally Controlled Drug
Delivery and MRI Enhancement.  H &g, &F A, A g9, 1
T, A 24, 3 58, & 57, & A (A =]
2 o1y A7AE, A e YAl 98T A
S A} A G G DA B2 5L)
Polymer-metallic multilayer half-shell nanoparticles (H-S NPs) are
developed as multifunctional nanoplatforms for photothermally
controlled drug delivery and magnetic resonance imaging (MRI)
enhancement. These nanoparticles are fabricated by depositing Mn
and Au films onto rhodamine-loaded poly(lactic-co-glycolic)
(PLGA) nanoparticles; their surface plasmon-resonance frequency
is found to be in the near infrared (NIR) range. Drug release from
PLGA nanoparticles is enhanced in response to NIR light which is
converted into thermal energy. Additionally, the magnetic proper-
ties of the Mn layer allow these nanoparticles to act as MRI contrast
agents

Critical field for domain wall injection in a two
layered nanowire 7 £33, o] 34, A B, o] 4, o] A&,
o] SH(HAM et EelgFF) AP TGL Yi=Add disiA=
AT B AHAGH L oh B Y I B &ty
Z A E A7l & 7H gl AT-E 7 TR FolA
2718k T Q7] f 2 2 S8 v R B =T &AEA
2 AT 7FsA0l Atk QutF o g A Tl YA NEo| F
S5 ool 9 Ayjolgdo] A A 7] Wl EAHo| F
7hsttt. ol AA AR S&& o FA gt 9= F2 YA
W2 Ueds A2, F2 YA BaE s A g=
= AFE o} 2ol nucleation pad S ©]-&3F] F2 YAl
A9 BAE S 7hA Al S ke B Alth B A E o2
A7 & 7H7 F F2E A2 B BAY L F Aol
el xpole] g Hi= BE YUThE-beam lithography <}
lift-off W& ol &AM W& & 7 Uil F2 & 717
Y=g A2 F2E AZA W2 9 Y2 2000nmell
A 7007t 271E HIAAFAL, F2 FY e
500nmell A 100nm7+A] 2715 Wk A AF AT U= & A2
micro magneto optic Kerr effectMOKE)<} magnetic force micro-
scope(MFM)2 o] &3 A A 2oA ZZGeAth 4 F2 Z9
=d0] 300nm ©]at, Y& F& vzl o] 200nmell A 700nm7hA]
HILE A7l F2A Z3FE Ptk B2 F9 Yxeds A2
300nm @Y Y=o A e BExE o] Y& 29 Y-S A2
22 300nm YAl A o] BapE ol vl A <F 1/33 & AT
ol o] 2F B ARG AFGE AY 2L gs HERFIL
o @A o F2 AEE 7HR iAol s A9 A ol F
Z9] domain®] gt ATFE P33t lom, o4 it AFHE
W x 3 o Go) T},
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Photoluminescence Properties of Eu**-doped YPO,
Phosphors KIM DONG WOO, SEO SEONG JI, R.
Balakrishnaiah', YI Soung Soo, JANG Kiwan’, LEE Ho Sueb?,
JEONG Jung Hyun3(Department of Electronic Materials Engineering,
Silla University, Busan 617-736, Republic of Korea. IDepartnwnt of
FElectronic Materials Engineering, Silla University, Busan 617-736,
Republic of Korea and Department of Physics, Changwon National
University, Changwon, 641-773, Republic of Korea. *Department of
Physics, Changwon National University, Changwon, 641-773, Republic of
Korea. *Department of Physics, Pukyong National University, Busan
608-737, Republic of Korea.) ~ Lanthanide-doped materials find po-
tential applications in the fields of lasers, optical amplifiers, phos-
phors, display devices, etc., due to their characteristic energy level
schemes. These materials found wide useful in the development of
plasma display panels (PDP), field emission displays (FED) and
electro-luminescent panels. Recently, LnPO, (Ln = Y, La, Gd, Lu)
materials have attracted much attention in PDP applications due to
their high thermal and chemical stability and high luminescence ef-
ficiency under VUV excitation. Therefore, LnPO4based phosphors
have proven as promised materials for PDP applications. Among
lanthanide ions, Eu®* ion is one of the most interesting ions due to
its simple lower energy levels scheme as well as applications in the
fields such as red emitting phosphor by its intense, narrow and
monochromatic red emission around 610 nm as a result of Dy —
’F, transition. Therefore, in our present work, we have prepared
Eu’*-doped YPO; phosphors by solid state reaction method for 0.05
0.1, 0.15 and 0.2 mole concentrations of Eu®" ions. The synthesized
materials were characterized by X-ray diffraction (XRD), scanning
electron microscopy (SEM), excitation, emission and lifetime
measurements. The dependence of various optical and morpho-
logical properties of the prepared materials on Eu’* jon concen-
tration has been discussed and the results are compared with those
reported in earlier literature.

* Acknowledgements: This work was supported by Korea Research
Foundation grant funded by the Korean Government (KRF-
J00902).

Fabrication and Characterization of Polymer
Photovoltaic Devices with Triplet Dopants SUH Duk-I,
BYEON Clare C., KIM Bok Hyeon, LEE Jongmin, LEE Chang-
Lyoul(Advanced Photonics Research Institute, Gwangju Institute of
Science and Technology.) ~ Organic (polymer) Photovoltaic (PV) de-
vices have some advantages compared to the inorganic PV cells in
the aspect of low price, flexibility and large area. Until now, most
researches were focused on PV devices using singlet excitons.
However, the study of triplet states in PV devices has been much
less studied because triplet excitons do not undergo charge transfer.
The most commonly used materials for the fabrication of bulk-het-
erojunctions are poly(3-hexylthiophene) (P3HT) and fullerene de-
rivative [6,6]-phenyl-Ce;-butyric acid methyl ester (PCBM). In this
study, we have fabricated and characterized polymer PV devices
consisted of polymer (p-type) : PCBM (n-type) with different kinds
of phosphorescent materials.

Photoluminescence and Raman study of Single-
Walled Carbon Nanotubes Dispersed in Aqueous Surfactant
Solutions f &gol, B F, A BA(FYH L F2] )
Dispersion of single-walled carbon nanotubes (SWCNTS) in aque-
ous surfactant solution has recently become an important method of
isolating SWCNTs. In this work, using photoluminescence and
Raman spectroscopy, we studied material property change of
HiPCO and CoMoCAT SWCNTs dispersed in 1wt% aqueous sur-
factant (sodium dodecyl sulfate or deoxycholate sodium salts).
CoMoCAT CNTs showed stronger PL intensity than HiPCO
CNTs dispersed in the same aqueous surfactant solution. Different
PL peak positions, for the same CoMoCAT CNTs, were observed
when dispersed in different aqueous surfactant solutions. And sim-
ilar result was also observed for HipCO CNTs.

Unconventional method to form a high conductive
transparent electrode using carbon nanotube PARK Jaehyun,
SONG Yoojin', HA Jeong Sook’, LEE Youn-Seoungs, KANG
Seong Jun4(Nanometrology Center, Korea Research Institute of Standards
and Science, Department of Chemical and Biological Engineering, Korea
University. INanometrology Center, Korea Research Institute of Standards
and Science, Department of of Information Communication Engineering,
Hanbat National University. ZDepan‘ment of Chemical and Biological
Engineering, Korea University. *Department of of Information Communication
Engineering, Hanbat National University. 4Nanometrology Center, Korea
Research Institute of Standards and Science.) A new method to form
a high conductive transparent electrode has been developed using
large collections of single walled carbon nanotubes (SWNTSs). The
approach involves CVD growth of SWNTSs using methane or etha-
nol, followed by sequential nano surface transfer of the collections
of CVD grown nanotubes from a silicon dioxide wafer to target sub-
strates, such as high-k thin dielectrics, transparent plates of glass
and flexible sheets of plastics. Electrical measurements, such as a
sheet resistance, reveal that our SWNTs films are compatible with
indium tin oxide (ITO) layers for a transparent electrode. We be-
lieve that our approaches are low cost and easy method to form a
high conductive transparent electrode, and might be used in elec-
tronics, optoelectronics, sensors, nanomechanical systems and
microfluidics.

Thermal evolution of defects in as-grown and pro-
ton-irradiated ZnO LEE Cheol Eui, LEE EunMo, LEE Su
Cheol, PARK Jun Kue(Department of Physics, Korea University.)
Due to its direct wide bandgap of 3.37eV, zinc oxide (ZnO) has be-
come the focus of many studies. Devices such as detectors, lasers
and diodes operating in the ultra-violet (UV) and blue regions of the
spectrum have been reported. The study of defects is one of the
most important subjects because of the strong influence of these de-
fects on the electrical and optical properties. The undoped ZnO sin-
gle crystals grown by the hydrothermal method were purchased
from Tokyo Denpa Co. (Tokyo, Japan). The samples were irradi-
ated (Ep= 0.5 MeV, fluence 10"cm™) at room temperature and an-
nealed in an air atmosphere from 100 to 1000 °C in order to follow
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the evolution of irradiation defects and their effect on the emission
properties. Raman spectra for the implanted sample show the en-
hancement of vibration modes at about 575 Cm_l, which indicates
introduction of oxygen vacancies. These oxygen vacancies dis-
appear at temperatures of 600-700 °C. Cathodoluminescence meas-
urements reveal that hydrogen ions also passivate deep level emis-
sion centers before their release from the sample, leading to the im-
provement of the UV emission.

Photoelectrochemical Behavior of TiO; Electrode
and TiO, Electrode mixed Metal-Decorated Carbon Nanotubes

(CNTs). A &3, &34, 7 AN A el vp=mr] d=7F
2] 97 4E])  We investigated the photoassisted electrolysis of

water using n-type TiO, and TiO, mixed metal-decorated carbon
nanotubes(CNTs) as electrodes. Compared with conventional TiO,
electrode, larger photocurrent and lower applied potential(Epias)
were found for TiO, mixed metal-decorated CNTs. Moreover, Pt
decoration on CNTs improved the efficiency further. The increase
in electron mobility of TiO, electrode because of the presence of
CNTs and the decrease in overpotential for H, and O, production
are considered as the possible origins of improved efficiency for het-
erogeneous photocatalysts such as TiO,:CNT-Pt and TiO,:CNT-Pd.

Local structural and optical properties of nitro-
gen-implanted ZnO nanorods ¥ -, ¥t 31, 71 88! o] &
W &GP, A £, A AR B 3 (F R S, e
BBy, ga] gl Eg eI o, AaA F T TEY
RSt 72l)  We investigated the structural and the optical
properties of nitrogen-ion implanted ZnO nanorods. Vertically
aligned ZnO nanorods were synthesized on Al;O;z substrates with
and without buffer layers by catalyst-free metal organic chemical va-
por deposition (MOCVD). Nitrogen ions with energies of 50 - 120
keV and beam flux of 1x10'® cm? were implanted on the vertically
aligned ZnO nanorods. Field-emission scanning electron micro-
scopy (FE-SEM) measurements revealed that the ZnO nanorods
maintained good shapes for the nitrogen-ion implantation. X-ray
diffraction measurements demonstrated that the both nanorods had
an ordered wurtzite structure, and that no detectable disorder was
observed from the nanorods exposed for the nitrogen-ion beam,
compared with untouched ZnO nanorods. Field-emission trans-
mission tunneling microscopy (FE-TEM) measurements on the ni-
trogen-implanted nanorods showed dark spots spreading over entire
nanorod. Extended x-ray absorption fine structure analysis revealed
that there was a substantial amount of structural deformation due to
the ion implantation. We found that the band gap peak intensity of
photoluminescence (PL) was significantly reduced. This also sug-
gests the local structural defects due to the ion-implantation.

In-situ X-ray absorption fine structure study of
TiO; under ultraviolet light ~ 3+ 4<% 7 88! A & 2 %'
(AL, el mge}y (HR ek, E2]87)  The local
structural properties of TiO, particles with mean particle size of 100
nm were investigated with and without ultraviolet light (UV) by us-

ing in-situ x-ray absorption fine structure. X-ray absorption near
edge structure (XANES) revealed that TiO, particles with anatase
and rutile structures, Ai, A;, As pre-edge peaks were observed clear-
ly from both structures meanwhile the only A; peak was sharp in Ti
metal. We observed that the A, peak was slightly changed in S-add-
ed TiO,. These results imply that the d-electrons in the A; level are
more sensitive to the environment than the electrons in the A; and
Aj levels. Under a UV light, we did not observed any change of the
XANES signals. Extended x-ray absorption fine structure (EXAFS)
measurements showed somewhat change of structural properties
due to the UV light. We will discuss the results of the in-situ
XANES and EXAFS studies from the TiO; particles in detail.

Local Surface Modification of Organic Self:
Assembled Monolayer/Silicon Systems with and without an
Interfacial Oxide Layer by an Atomic Force Microscope Tip
HAN Jiwon, SANO Hikaru', KIM Young-Jong', ICHII Takashi',
MURASE Kuniaki', SUGIMURA Hiroyuki'(Kyoto university,
Materials Science and Engineering. IKyoto University, Materials Science
and Engineering) ~ Much attention has been paid to nanoscale pat-
terning of Si substrates covered with a self-assembled monolayer
(SAM), because a wide variety of functionalities can be provided to
the Si substrate with a nanoscale spatial resolution using the pat-
terned SAMs as etching masks and chemical templates. Scanning
probe microscopy (SPM) is one of powerful tools for observation
and characterization in minute scales as well as modification of
SAMY/Si samples. We have conducted patterning SAM/Si samples
by locally injecting current from a conductive AFM probe. In this
presentation, we report on the SPM-characterization results for two
types of SAM samples formed on Si substrates, that is, an alkylsi-
lane SAM formed on an oxide-covered Si substrate and an alkyl
SAM formed directly on a Si substrate without surface oxide. Into
these SAM samples, current was locally injected from a conductive
AFM probe tip at various substrate bias voltages. The current-in-
jected samples were characterized by Kelvin-probe force micro-
scopy (KFM) and scanning capacitance microscopy (SCM) in addi-
tion to topographic imaging. Two types of SAM-covered samples
were prepared. One was a hexadecyl SAM (HD-SAM) formed on a
n-type (resistivity of 1 - 10 Q cm) Si(111) substrate via its hydro-
gen-termination. The other was octadecylsilyl SAM (ODS-SAM)
grafted on the similar Si substrate with a native oxide layer of ap-
proximately 2 nm thick. The SAM/Si samples were modified by ap-
plying a sample bias in the range of 1 — 9 V using a Pt-Ir-coated Si
cantilever. Nine areas of 0.8%0.8 p.m2 were scanned at a rate of 0.5
um/s in air (24 °C, 40% RH) on each of the samples by applying a
bias voltage. In the case of the HD-SAM/Si which had no inter-
facial oxide layer, regions fabricated with the sample bias of 6 - 9 V
were detectable by SCM and KFM. However, in the case of the
ODS-SAM/ oxide/Si which had the interfacial oxide layer, distinct
SCM and KFM contrasts have been observed at all the regions
where were current-injected with applying the sample bias of 1 - 9
V. The origin of the SCM and KFM contrasts of the regions modi-
fied at the high voltage range is most likely anodic degradation of
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the SAMs and subsequent anodization of the Si substrates, while
the contrasts observed only on the ODS-SAM/Si sample at the low
bias range of 1 - 5 V for surface modification is considered probably
due to charge trapping in the oxide layer and/or at the SAM/ oxide
interface.

Electrical transport of Ni nanowire KOO
Ae-young, CHO MXK., CHO JW? KIM YK’ KANG
C.J.(Department of Nano Science and Engineering, Myongji University.
IProgram in Micro/Nano Systems, Korea University. ZDepurtment of
Materials Science and Engineering, Korea University.) Nanowires
were widely pursued one-dimensional nanosystems and provide di-
verse opportunities in nanotechnology, ranging from nanoelectronic
devices to cell-separation and magnetic labeling in biomedicine. We
are interested in fabrication, electrical conductivity, optical and
magnetic properties of various nanowires by electrodeposition [1].
In this work, Ni nanowires were synthesized in anodized aluminum
oxide (AAO) nanotemplates. Their structure and properties were
characterized by scanning electron microscopy (SEM), transmission
electron microscopy (TEM)/selected-area electron diffraction
(SAED), X-ray diffractometry (XRD), vibrating sample magneto-
metry (VSM), atomic force microscopy (AFM) and electrically con-
ductive AFM (c-AFM). As Ni has very small magnetocrystalline
anisotropy, the magnetic properties of the nanowires were inves-
tigated as a function of shape anisotropy tailored by the nanowire
diameter and length-diameter aspect ratio [2]. The topological study
by AFM was performed on individual nanowires in-situ and elec-
trical measurements were completed by c-AFM on both single
nanowire and ensemble specimens after chemical mechanical pol-
ishing (CMP) [3]. The results reveal that the I-V characteristic of
single Ni nanowire is quite different from that of an ensemble. The
corresponding transport mechanism is addressed.

Density-functional Calculations for Pt Cluster
Adsorption on Graphene and Adsorption of Hydrogen Atom
PARK Sora, AHN Jeung Sun, CHI Dam Hieu'(Dept. of Physics,
Kyung Hee Univ. 'School of Materials Science, Japan Advanced Institute
of Science and Technology.)  Density-functional calculations of the
adsorption of Pt clusters on graphene surface were performed for
study about support effect of carbon support on catalytic activity of
the system consists of Pt cluster and graphene surface. We sug-
gested several possible adsorption sites of Pt cluster on graphene
surface which have local energy minimum, and investigated the
transition energy between different adsorption sites of Pt cluster.
‘We also calculated the binding energy between hydrogen atom and
Pt cluster in each adsorption sites of Pt cluster on graphene surface.
The support effect of graphene surface on catalytic activity of the
system was found to be related with the change of adsorption sites
of Pt cluster on graphene surface for making the binding energy of
hydrogen atom and Pt cluster weak due to the change of electronic
structure of whole system.

* This work was supported by the Seoul Research and Business
Development Program (Grant No. 10583)

Influence of titanium and oxidized silicon in amor-
phous silicon oxide nanowire growth on Au coated substrate by sol-
id state transformation = SONG jin ho, OH E.S., WHANG C.N.,
CHO M.-H., ANN J.P.(Institute of Physics and Applied Physics, Yonsei
University. 'Korea Institute of Science and Technology.) ~ Amorphous
silicon oxide nanowires (a-SiONWs) were synthesized by direct sol-
id state transformation from silicon substrate. The a-SiONWs were
grown on Au/Si Substrates with provided titanium vapor during the
annealing in mixture gas of O, and Ar at 900°C. Without any silicon
vapor during the process, a-SIONWs can be grown on the Au/Si
substrate resulting from the transformation of Solid-Liquid-Solid
rather than the conventional Vapor-Liquid-Solid. In order to inves-
tigate the role of silicon oxide grown Si substrate before the growth
of nanowire, two alternative samples were prepared: Direct stack
structure of Au(4nm)/Ti(1nm)/Si sub without any SiO; layer (S1)
and indirect stack structure of Ai(4nm)/Ti(1nm)/SiOy(100nm)/Si
sub with thick SiO, layer (S2). The significance is that the
a-SIONW was only grown on the S2, not on the S1. No growth of
the a-SiONW can be associated with the removal of the native ox-
ide layer by the formation of Ti-silicide. As a result, it is revealed
that silicon oxide layer is essentially needed to synthesize
a-SIONWs.

Field Emission Properties of Screen Printed
Carbon Nanotube Field Emitter KANG Jun-Tae, JEONG
Jin-Woo, KIM Dongll, KIM Ji-Seon, KIM daejun', LEE
Hyeong—Ragz, SONG Yoon-Ho(Convergence Component &Materials
Research Laboratory, Electronics and Telecommunications Research
Institute. 'Kumho Electics, INC. ZKyungpook National University.)
The carbon nanotube (CNT) field emitters based on the paste-print-
ing technology have advantages of cost-effective and large area
process for field emission display (FED) and lamp (FEL). The CNT
paste was prepared by mixing of multiwalled carbon nanotubes
(MWNTs), nano-scale metal filler, organic binding materials. We
measured its field emission characteristics including stability and
uniformity. It is noted that field emission properties greatly depend
on the CNT paste composition and emitter process as well as CNT
itself.

F USRS FHAZ $3aEA YA
JH8 EJ A7 o &9 v Y, F Az g F2
gl7 Sfo]Ha]E Y72 d744) 200 nmé Y= AF S
ZE3L QlE ARO3 (Bh3d F7] WiEER)E o83t poly-
thiophene (PTh) ¥ I F&4 Y& A7|SFIELZ A3t
Atk HFE ©] &3t MiZER S AAS & AAFA &g
(SEM) 28-S &3l A Zol7F 2F40 um o] 2L, F 7 ©] 200~250 nm
A Yoz FREJSFS SA3A T d7]el HF o] 5 nml
T UY=dAE Yol FH4171 = AR5 dvE (TEM) 4
g B 7 U=dA7 e T FHEJSS 13
th oA Az stol BB EFE YA B3 5445 I
3}7] 9]3] laser confocal microscope PL 278 &} T}

Optical and Electrical Characteristics of Copper
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Phthalocyanine (CuPc) Nanowires 3 241, o] 1% 71 71¥,
Ax@Fgigta) = A7 3y 77 iZEZ (ALOs)
S 7|2 2 electrophoretic deposition & ©]-&3te] F7] HE=
A copper phthalocyanine (CuPc) W= #2313tk Electrophoretic
deposition #'H-& CF;COOH$H 10* M9] CuPcE &% CHCl;
£ oA AFAYES 7het] Y-S JZA AT ARFAL
|l (SEM)S ol &3ty &3 CuPc Ui=Ae] kx| Fo] <
200nmel 3L, Zole T Aumy & IRI3A o FHARER
(TEM)¥} Raman, XRD A& 53] Y=o F2& 139 1L,
UV/Vis 3283} PL A4, laser confocal microscope (LCM) PL
£ o] &3t CuPc Y=o B8 548 43t CuPe Y
=49 A7H EAE Boty] A3t 494 FF S ol &
3te] 3 AF-AY (LV) FAL2RE CuPc YA 3 719
A7) AEEE SH3A L, %00 W& CuPc =9 A7 A=
T W3lE FAI T T3 CuPe Ui 37t 3 dF W
3t= ZF 3

A4 2 FYE o &% 7HABES TiIOAIE
FEM AL EEY AP 2 (AT, HA
g g FAFet) QA 2717F5 nmel TiO, W= Ak a2
A2 F 200 keV o] FY& o] &3t AJH/7HAF
Sl A BE 7} 7Hs3t FEFE A 3R T Tio, U=dAE
HyN,=1:12] 312 HU 2o A 8604 9 153024 2 71 ko] &
27t =298 TiOLNE AZESII, 200 keV BAol2&
TiO/PMMA E3Z &6 F%(5E16 N-ions/cm’) 3 3 opA| Eo.
2 PMMAZES oF3t] N-implanted TiO,E A=3FATh
Diffuse reflectance UV-Vis £34| & o] &3lo] FHEA S =33
R, FRARA 0 F(TEM)T X-A GEEN(EDX)SZ ZF A8
o] EXS gttt AxE TiO, B ¢} 15% et =8
o 150W Xe #32Z, 200W Hg-Xe ¥ W& ZARI] °F 430
mol/g/h 47} AR & Elstsinh

Poly (3-hexylthiophene) (P3HT)2] U=} 2} A F
3 54 F X, o] A%, v sY(2d g F2]5F)
Poly (3-hexylthiophene) (P3HT)+ 7] A &7 EMAXAH, 7
7] FHAE ] T Ropoll A ALEE = BZo|th B Hof
oA 0] &= 31 QEPIHTE A A ¥ (reprecipitation) 2. 2 U=
A FE 2 A Z3 Aok T3 Au e Y A7 ESEP3HTU =Y A}
£ 22 dgoz aAth deydate] 42 FAF AAEn|
A(SEM), F3 AAARZ(TEM), 9 4= v 3AFM)L2
gl on A7)7h thek 100~150 nmY & AT F EF]
YRS FLSA B AA EEEHZE AR F &t
ABA FF B, 3Eg EYes 3978 548 BEP o
H, =qiAt shte] 3 5448 A5 E7) 913 laser confocal
microscope &2 FLF AE & TP A Tk A ZE P}
<} [6,6]-phenyl C61 butyric acid methyl ester (PCBM)S & 24X
A 7] FHA 225 B FHEAZA Y] SE8HE AT

Sk

o] &340l 9% poly(3-methylthiophene) (P3MT)
Y= SRS AT FHE AT, 2 97, 0] 89(Z
et Eale7) A7 k200 nm2) ALO; Ui GHEER &
ol A P3MT-TBAPFs Y= & 23t th v d 9] Zoj= <k 10

umz 2A3Fth PIMT Ui AFE 98] AHgd &9
0.05 M9} @24 3MT<} 0.01 M9 =% E TBAPF¢Z acetonitrile
o 230 A8 PIMT WA g A &et=d AMEH ALOE
2 M NaOH &g AF&-3to] A Az th o] 2FYL 3 MeV CI
0] 22 3X10" ~ 3X10" ions/cm*Y) doseZ Y=ol FYstach
EHH3E #2317 913 SEME =33tk 723 s =
A3zl A8l F4 ¥ PAMT YA 9] UV/Vis, Raman 2~ EH 3}
AEA A E XPSE ALE-3te] =7 3193t} Laser confocal micro-
scopy = AHE3te] 3 71ee] P3MT Wi Aldl] o] &3¢ A7} 59
PL¥Z} Raman 2% EH & ¥ 1, A3 Th

DBSA(doecylbenzenesulfonic acid)s =HEZ
AHE3 P3HT(Poly 3-hexylthiophene)Ut=4 #43 B AT
&9, 8 53, ol A%, F (g gkl Ee] 87} 3fo] Eg]
= YyE=7EA d74)  DBSA(dodecylbenzenesulfonic acid)S
EHE=R 3HT(3-hexylthiophene)E F7] BFA =2 o] g3t &
v} 2 acetonitrile(CH;CN)& ©]-83F3 1, ¥ o] OTSX 2 € o
T/ HEH o ES MY HA &2 thF HEH | EE o] &3t
A71848A S EHOZE -3 A EAR] P3HT(Poly 3-hexylth-
iophene) Y= FEE {4t FAH F FARA dvF
(SEM), &1 A | Z(TEM)S ©]&3t g P3HTE ¥l
3T HHd £33 (FI-R), FHEFHE o] &3t g4
P3HTW=A 9 +24Q E4& &1 = Atk 3 UV/Vis
F5, PL 29 ER S HW3P s o v HEHE ¥ s
OTS* g% P3HT Ui FH = 28X G231 vl3A] o] A4t
< B3

AEE 719 ¥ 37 2hik Ak €4 718 A

Z x4, 7 s =g, Y=g 5 IRIFT)
%™ 574 2hg 2KSERS, Surface Enhanced Raman Scattering)
2 GEA Ao 7R o) 2 v MIRETE 22 31EAA

29 $871585 v HAA g MAUFLE 3 3}
g, B3 A&}, 3o Ropoll A Be S 2] AR W
AUEE 917] 9134 B2 21 37 et 4 84 7] 8o] A
Z5 a1 glen oy AAZ HFo] o] Fo|A AL ek & AT
Me A7t 22012 AR Y SExUdLd3 3% &
g €34, g2t 298 Y Yo 39S 3t BFE mor-
phology®] W Z7 2ot Azt &4 7| #S AU AFE
9] 5, 299 T/ 52 23t WAA]E(CsHeS)S Probe
#A2 AH83te] SERS ZEE 23, vlastgich A ~10°Y
EF(Enhancement Factor)oll =235t}

[o o
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Ao] tits] oYL B3t 5 H EE 71X vl 9]
AE FEA77] AlM e 2] FH 2 4
.2 ATNAN = vF HIE HEY W 2] 2zl
YT B8 AYY BXE A Y3t A2
g Axbel ot FRE A QB A %G Al
SFRATE B S W R azbs vhHeA] 7] 9
S Zeth 24 192 A0 2/EHR] dY9EFH
A FHE Atoldll A FHez Fddnh At
g 2o tiate] TCAD =75 A&t Al&
I 2 AFolA AdE FE2E ARTEEYol 7
19278 vlxE] 2zt Higte FAHJeH EEAAY
23271 Zotxnh. A3t A% s R Ao A EES HE 99
o Z¥s Wolg A G AR Yoz A7 dgEne,
NEe) EY ERAZE] 13 A Fo] FH} FL F uw
£ 9AE + A3tk olH 3 A= ARTFETHE FNE 5
3, FHAGS AEE D F AT A4E o9 22 2
= 2 ATolA A dshs W Ee 23 FE27F ALH] AHol A
Sohs AFAE S 7H v ey mRe AR A8E S
A A &AL et
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FinFET 7-2& 713 d&F A3 EY SHA
NG 2 LAE BHAE #5Y, 2 5E 28, 2 U
(et ARFFE ST HFH Gt e F
) 719aAe] A A EE AT 2P k= 719 247 vl E
FaHE TR ATH gtk o2 d HlE Fael o a7
A5 Aot 229 2Pt 2248 AAF FA 9 o] wE
AR, A 23 " FEadge Bt 3G o=
Aol tths AL 2 A gdt) olgld A& FXA o2 s F3
2, vl FHael 8 A H 35 o] F7] 3 FInFET %9 &2}
o SONOSTx9] Wl 22|53 28] AAE A 9 273t EFY
go g ARgetal, Z47ke) AojAolE SRPANES ZeT
N 22 Tz 3l ATt NANDE L2 tf & A3t ¥y
ZA] 7194Ae] 32 E FH33)7] 8] Fowler-Nordheim tun-
nelingg 7123 ¢171/227] 34 Fo WIAUF 2R A3
3L, Z4zke] 2| AlojAl el Bl Q17 A 23 whet & AF
2-bite] 719 & Al EE 0l Tt o] g B2 71 A=
© 5U A dH g 71 she] 71t B B2 HEE A
G T dol EF EFUA G A F2 F7E FAE
Aoz BZdr
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Effect of Mesh Grid Gate and Spacer on the Focal
Spot Size for the X-ray Sources KIM Hyun Suk, DUY Dao
Quang, LEE Kang Jea, KIM Jae Hoon, YOON Dang Mo, HA
Jung Woong, LIM Jung Ran, HWANG Yong Gyoo, LEE Choong
Hun(Wonkwang University.) ~ We reported the effects of mesh grid
gate and spacer on triode - type X — ray source simulated by Opera
3D. By changing the geometrical parameters of mesh grid gate, the

divergence angle of electron beam and therefore focal spot size on
the anode has been controlled. The voltage of the gate played an im-
portant role in convergence the focal spot size. The spacer which at-
tached between the emitter and mesh grid gate was also
investigated. It is exhibited that the time of flight (TOF) of electron
beam trajectories has been effected by the spacer, which controls the
distance between emitter and the gate. Finally, we have applied
those results to verify the effects of mesh grid gate and spacer on the
X — ray image.

ghurfue 23 ded gE dEYol £
A9 & 59 v v, A A 25,0149, A8
S, 72 9, A AR, QB o] ¢, o] F(FE et F
7 ' FE g S g3t Y g e 3] eFF e
‘FEgw B, FRU Gy YeFresd, y=RE
Hg3ldE) A8 A3 (Interdigitaed Electrode)2] 71
oll WF0)5A71¥E(AC dielectrophoresis) 'E & ©]-&3to] &
A2UEREE W ES 2AE A FEY dEY ol gt RS
234 Bolth dRYoks BAvkRHY ARE 7
AZ=7} Zadhe ES Btk AsTolA Role g3
Ex9 Wil gAY EFE Y 2 Y Y(defect site)el] et
L2 FZdt) o) AF3] A 2Lk FEhRutE 0] &3
2Y=FH By 2HE 9% F dRYol i A=
o Mgt Fch 2 23 Aa Fezut A g A
2zt Hlgte] M EE O A oH, A% A== ¥
ol FYe] o HolFth o] & utE o2 AsEoA Hole
33l 2-0 9B Aoz g Qe
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Improvement of singlewalled carbon nanotubes
growth efficiency using catalyst thickness and surface oxidation
KIM Hong Jeong, KIM Chang—Dukl, KANG Juntae, LEE
Sung-Youpz, SHIN Byong-Wook, PARK Sunmi, KIM Sanghun,
KIM Jae-Bum, LEE Eui-Wan, LEE Hyeong—RagS(Depaﬂment of
Physics, Kyungpook National University, Daegu 702-701, South Korea.
!School of Display and Chemical Engineering, College of Engineering,
Yeungnam University, Gyongsan 712-749, Republic of Korea. *Department
of Nano-science and Technology, Kyungpook National University, Daegu
702-701, South Korea. *Department of Physics, Kyungpook National
University, Daegu 702-701, South Korea, Department of Nano-science and
Technology, Kyungpook National University, Daegu 702-701, South
Korea, Nano Practical Application Center, Daegu 704-230, Korea.) =~ We
found that catalyst surface oxidation method was influenced wall
control and synthesis of Singlewalled carbon nanotubes (SWNTs)
in previous study. Catalyst surface oxidation was effective method
for wall control. However the sample and the growth condition in
this lab. were synthesised several SWNTs. Therefore, we carried
out two method for improvement of SWNTs growth than that. One
method is thickness control of Fe catalyst. Fe catalyst thickness was
changed from 1 nm to 0.6 nm by electron beam evaporation system.
The other method was surface oxidation of Fe catalyst. Former oxi-
dation was treated in air atmosphere. In this time, oxidation was
treated in O, atmosphere (100 sccm). It is fixed quantity and facili-
tate control oxidation. To results of catalyst surface oxidation is ef-
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fective methode for growth improvement of SWNTSs, we measured
it by FE-SEM, Raman spectroscopy, TEM, XPS.

Er*g Yb''ol 0] #71E Gd:ALO, Ux¥ B
A9 upconversion BFEH AT U 5, A &Y, 2 1Y,
=dn, 3 A £ 37, 3 S8 (g gl [ RIY F
27y Er'd Yb ol &L #7129 Y;ALO(YAG),
Gd3;AlsO1(GAG), Tb3;AlsOr2 (TAG) W= ZA]7} solvothermal
oz g3ttt XM 3 -7 scanning electron micro-
scopy(SEM)8& &7 3k W= B2 9] 27 7% ¢ morphology S
Q3% Er'' Y 33 x 82 GAGTF YAGS TAGO] Hls}a]
daHoz 539tk EB+S H71e GAG U=d3AE
980nm LDE of7|3to] 23t 53 A 0] P F-5 133l o
Er'-YD 0] 28 E Aol 3 713ke] upconversion & B2 Al 717} 2
A F4EE AL FABF Tt 980nm o 7] A] = Yb* 0] <]
v A H(CFr ) “Fspa A 29 50l S BHEE Yb' o] 29
ABA 2 AL Yo' o] LA Er'fol 2o 29 oA AgT

el g A2 A Utk o) FGL2 458 A 23
S 7Hg3te] Agstd om dux] £9 9] v gWg A 2 HE A
29 A1HH AES A Yb' o] £9] 7| =2 A Abstgl T

Hydrogen of Ti-Zr-Ni Quasicrystals LEE
Sang-hwa, JEON Jae-kyun, LEE Yunmman, SHIN Hyemin, KIM
Euikwoun, LEE jeonggil, CHOI Soo-bin(Hanyang univesity,
Department of physics.)  Qasicrystals(QCs) made with Ti-Zr-Ni are
known to excellent materials for hydrogen storage applications be-
cause of their high number of tetragonal and octagonal interstitial
sites and chemical attraction with hydrogen. QCs were prepared by
adding Pd in the Ti-Zr-Ni alloys (Tis3Zr27.xNinPdx, where 0<x<10).
Hydrogen absorption data and pressure-composition-temper-
ature(P-c-T) curves were obtained by using a lab-built com-
puter-controlled-absorption apparatus. Structure of the samples was
analyzed by using X-ray diffraction (XRD) and transmission elec-
tron microscope (TEM). By adding a Pd, the vapor pressure of hy-
drogen in the QCs was increased from 8000 torr to 9000 torr at 30
0°C. The activation energy of hydrogen was lowered by etching the
oxygen layer using plasma and immediate Pd coating.

A new system designed to obtain Fullerene(Ceo)
cluster by using vapor of solution YEO Seung Jun, CHO Dae
Hee, PODE Ramchandra, KIM Hwa Min', AHN J eung Sun(Kyung
Hee University. 'Catholic University of Daegu.) From the in-depth
investigation of temperature dependence of the luminescence of Cgo
in toluene, benzene and CS2 solutions, we reported that the Ceo ag-
gregates are formed during cooling at the freezing temperature of
these solvents. Furthermore, the Cq aggregates were found to be
weakly bound clusters which are unstable, upon warming, in liquid
solutions above ca.210 K. It was also founded that the Ce ag-
gregates can be changed to stable structures by irradiating with UV
plulse-laser (Nd:YAG laser, 355nm). As a consequence, we could
obtain new-type of nanoscale Ce clusters, which appear as
round-shaped nanoscale particles in high resolution transmission
electron-microscopy (HRTEM) images. However, the yield of the

new-type Cso clusters obtained by this mehod is too small. So we
designed and developed a new system to obtain Cg cluster of mac-
roscopic quantity. In this system, Cg solution was vaporized to
droplet in vacuum, resulting in formation of Cg aggregates by evap-
orating solvent. The system was invented to produce new nanoscale
carbon clusters by the irradiation of UV light upon Ce) aggregates in
vacuum. We have characterized the products formed from the new
system by using HPLC. Before 60min (peak by fullerene mole-
cules), peaks of 33min~53min mean existence of some materials,
bigger than fullerene molecules in the HPLC trace of photo-poly-
merized Ce cluster formed by using the new system. So we can as-
sume that some of these materials are the photo-polymerized Ceo
clusters obtained by this new system. In the presentation, the details
of the new system and the results of characterization will be re-
ported

* This work was supported by the Seoul Research and Business
Development Program (Grant No. 10583)).

A9F AN 2A & 285G G
4 FU=ARA AL AR A &, 2 AHUKAIST) +
TA el Aed AR A} X E 71ste] el std
W34 et (SERS) 24 7 Uy A ZES A XA &
ATA DEL 20 keV) IR 2 8.29%10' cm? 9] fluence T+
AZ A AR 2AHE 2, 600CAA 3027 715 ot T3
AeEstE 25 WE 3 Y=g A 9 a7l 3 A7AH 259 74
£ W3 o 2 ~27nmol A ~112nm & ZF 7153 SEMS
o] &3t RIS AL, YA AV E F53 FH EHS
Uebd & UV-Vis 3788 o] &3t jlstant. &gt AYdE &
UAx7t 7154 B2 2 S8l A] &2 573 JH s A
< XPS B4 & &3l gJ3tdth dgstE 3 U=y 259
SERS #H-E =H37] Y3 thiophenol (TP)E ©]-&3HoH,
632.8nm 93-S 712 = He-Ne # 0] A & &7] 3702 AFE3IA
t}. TP9] 1573 cm” W AE 7]F 2 2 3 SERS 274 A== <F 10°
2 33U

R

Pentacene nanowires array X 4 7], o] 21,
714, 3 24, F (2 st F2] 847} efo] Bl & 7%
A A7) R71EER} pentacene Y= HlE S Ui FAY
o2 F7) vl E 22 (AL0s)S 719HC. 2 organic vapor transport
(OVT) Y& o] 83t A ZAFATh HFE o] &3t vl FEZ &
A AT & AAFAEE F(SEM) 2 FHAAE R F(TEM)E ©]
£33t Yo ol 9 F2E s FHE =My 2
o] °F 10 um 1.2, A4 2F200 nm Y& AT 4F
# pentacene =4 5& UV/Vis 35 283 PL AP S =34
3ty EA S 2A3IE T FT-IR 283 Raman A S E3)4]
B2 25 golst v} 18] I laser confocal microscope (LCM)
PL 23& o] &3} pentacene U=A 3t 7}ol] th3h @t £
& #E3ATh

Slow drying of active layers for enhanced perform-
ance of the organic photovoltaic cells LEE Cheol Eui, KIM
namkyoon, OH In Hwan, LEE Eunmo(Department of Physics, Korea

University.) ~ Control of thin film morphology at the nano scale is
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critical for optimizing the power conversion efficiency of organic
photovoltaic cells based on blends of conjugated polymer with full-
erene derivatives. In the case of bulk heterojunctions of regioregular
poly(3-hexylthiophene) (P3HT) and a soluble fullerene derivative
([6,6]-phenyl C61-butyric acid methyl ester, PCBM), both thin film
morphology and photovoltaics performance are influenced by the
rate of drying. Controlling the active layer growth rate results in an
increased hole mobility and balanced charge transport. With the in-
creased hole mobility, the regioregular P3HT chains spent a longer
time to self-organize themselves. As a result, the morphology evolu-
tion of the laterally phase-separated blends of crystalline P3HT and
PCBM led to a lower series resistance, thereby increasing the per-
formance of the photovoltaic devices.

Electrical Properties of Iodine Doped Single-Walled
Carbon Nanotubes: Magnetoresistance and Magneto-thermopower
A, Y, 2, 7R3, B AA, # AS, SHI Z, JIN
Z.X7, vt QS (A et dn Jie gl & §E 7, NSLNCRC. ']
203 B2 HE 8L NSLNCRC. ’Beijing National Laboratory for
Molecular Science, Peking University. >Department of Chemistry, Renmin
University.) Electrical properties of iodine doped single-walled
carbon nanotube (SWNT) have been investigated in terms of tem-
perature and magnetic field dependence. The temperature depend-
ence of resistivity shows a crossover from metallic to non-metallic
as temperature decreases, which is consistent with the heteroge-
neous model involving the metallic resistivity and tunneling
through the small electrical barriers. At low temperature, the con-
ductivity shows the three-dimensional weak localization behavior.
The magnetoresistance (MR) is negative and flattened at high mag-
netic field. This result is analyzed as weak localization with spin de-
pendent scattering effect at high magnetic field. At high temper-
ature, the MR is positive due to two band model involving the con-
centration difference between the hole carriers and electron carriers.
The thermoelectric power (TEP) is positive in the entire temper-
ature range. The positive TEP indicates that the majority carrier is
hole. Also, the nonlinear temperature dependence of TEP can be
explained by the effect of density of states peaks. The magne-
to-thermopower becomes smaller than the zero-field TEP as the
magnetic field is applied, The reduction of TEP under magnetic
field at low temperature can be due to the reduction of entropy per
carrier since the magnetic field induces more ordered state of spins
in the system. Also, as a result of the delocalization of he electron
wave functions under the magnetic field, the magneto TEP becomes
smaller. Because the increased number of delocalized carriers con-
tribute to the smaller entropy.

Transport Property Of The Iodine Doped Poly(vi-
nyl Alcohol)-Cu’* Chelate & 3, ¥t A&, 3 99 2 74,
A, F 5 # vF 2 FF 0 JeA e 2 H
E 35 NSLNCRC. 'A1&0] 8 1= 8573 NSENCRC. *41&
st s E ) It is reported that conductivity of
Poly(vinyl Alcohol)—Cu2+ chelate increases as iodine doping [1]. In
order to investigate transport property of iodine doped Poly(vinyl

Alcohol)-Cu2+ Chelate(PVA/ cu®t/ I;) , we measured temperature
dependence of conductivity from room temperature to T=1.7K.
Four-probe pressure contact using platinum electrodes is applied for
the conductivity measurement and the room temperature con-
ductivity is orr=107 ~10”® S/cm and it shows a broad maximum
peak at around T=60K {c(60K)/ orr=1.4}. We explain temper-
ature dependence of conductivity by heterogeneous model. The
magnetoresistance (MR, Ap/p) is positive and increased linearly as
magnetic field increases up to 7 tesla. In view of strong localization,
we considered variable range hopping type conduction at low
temperature. In barrier region of heterogeneous model, 2 dimen-
sional hopping process is dominant and has positive magneto-
resistance at low temperature. Thermoelectric power (TEP) has
been measured from room temperature down to 1.8K to identify
charge of carrier. At room temperature, the TEP is +110uV/K and
it decreases linearly upon cooling to T=1.8K. The positive TEP and
high room temperature value indicate that the (PVA/ Cu**/Iy) is
p-type semiconducting. And yet, the linear temperature dependence
of TEP suggests metallic characteristics of the sample. Then, the
magneto-TEP has been measured at H=7 tesla for T<28K. The
magneto TEP shows a slight reduction compared to the zero-field
results indicating little influence of the magnetic field on the TEP.
Reference [1] F. Higashi, C. S. Cho, H. Kakinoki, O. Sumita, J.
Polym. Sci., Polym. Chem. Ed. 17, 313 (1979)

Electrical Properties of Carbonized Polyacetylene
Fim & 3% 3 ok, 2 9=, 39, ¥ 4, MATSUSHITA
Satoshi', AKAGI Kazuo', ¥ G- H(A1&th 3, B HEGE '
Erfefal, 318F7)  Pyrolysis treatment on organic polymers is a
well-known method to make carbon materials. Polyacetylene, one
of representative organic polymers, is synthesized from acetylene
gas with nematic liquid crystal and is doped with iodine resulting in
macroscopically aligned thin film structures. Afterward, it is carbon-
ized at 800°C and further graphitized at 2600°C. This allows us to
attain carbonized polyacetylene film containing aggregated carbon
nanofibers about 50nm width and graphitic morphology. Therefore
we investigated its electrical properties such as resistivity, magneto-
resistance(MR), and magneto thermoelectric power(TEP). The
negative MR is observed in whole range of temperature from 1.7K
to 300K with magnetic field up to 35 tesla. The obtained MR results
are analyzed with weak localization model. TEP shows overall met-
allic behavior with clear peak at 10K due to magnon-drag and the
peak is suppressed in the presence of magnetic field.

Temperature dependence of the PL spectra for
gamma ray irradiated poly(3-hexylthiophene) thin films LEE
Cheol Eui, KIM Minseok, KIM Namkyoon, LEE Eunmo, PARK
Jun Kue'(Department of Physics, Korea university. 'Department of
Physics, Korea University.) The regioregular poly(3-hexylth-
iophene) (RR-P3HT) is normally used as organic solar cells and was
prepared by spin-coating on the quartz glass. All the P3HT films
were irradiated in a Cesium-137 source with doses varying from 0
to 150 Gy. After the gamma ray irradiation, the Photoluminescence
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(PL) spectra was measured to investigate optical property with tem-
perature varying from 30 to 290 K. At lower temperature, the PL
spectra become more intense and red-shifted due to the change of
conjugation length with decreasing temperature.

Ambipolar Characteristics of Organic Light-Emitting
Transistors: Composition Effects & &%, 72 313, A 97 &
ojefu 3}sf&el7l)  In the past two decades organic light-emit-
ting devices (OLEDs) have been significantly studied due to their
advantages including low-cost manufacturing, low driving voltages,
ultrathin and light weight features, and natural color images.
Although small size OLED displays are now in market, the way to-
ward large area OLED displays needs further research and
development. One of the hardest hurdles to overcome is to achieve
low-cost thin film transistors (TFT) which are suitable to operate
each OLED pixel with sufficient currents. To date, low temperature
polysilicon (LTPS) TFTs are considered one of best candidates but
they are too expensive to afford the cost competition. In this regard
organic TFTs have been developed but are being a challenging topic
owing to their low charge carrier mobility. In this work, as a more
futuristic trial, we attempt to make organic light-emitting transistors
(OLETs) that integrate both OLED and TFT in a single device
fixture. Here, in particular, ambipolar characteristics of OLETs
with compositions of p-type and n-type conjugated polymers will be
discussed.

ERgEgoz ¥ZE In0:Cd gt 7
9 FA AVNH &Y M BF L AW, A FF, 3 1L,
A AF A A (EHgew 'FyHen)  In0sCd ¥ae
EREENH o= 7271 9ol A A TE InpOs:Cd BHHs 4
ZAr717] 98l AF&3F A2k indium chloride, cadmium chloride
oln], o] 5 Rl 0] Al%kL =] 0.02 mole 84S THE F
ZRFE TR BRGNS W50 AU FELES
Cd &= sl M2 In,05:Cd ©ete] ZGTF2E 73] A3t
o X-A F @ EZ7|(XRD)E ©] 838%™, InpOs:Cd drehe] &3
I AT EE FAARRERZ(SEM)S ©]-&3td B3t
In,05:Cd vtatel] YA 2] 3138 A 7| i FREGET F
5 29 ER S Z2% FHQ 547 R HE & 3
At} Al Fol th3l Halle] £ 3}+E van der Pauw 2.2 A 204 &=
A3t v A, WA B = 5 A7F §4E TEIAh

Oxidation of Fe Ultrathin Films on Pt(111) Surface
at Room Temperature PARK K.-H., CHO S.-G., HAN K.-H,,
NAHM T.-U.(Dept. of Phys., Hanyang Univ.) We have inves-
tigated the oxidation of Fe ultrathin layers deposited on Pt(111) sub-
strates by using X-ray photoelectron spectroscopy. It was found that
the oxygen atoms were only chemisorbed when the oxygen ex-
posure was below 200 Langmuir, and that the Fe ultrathin layers
were partially oxidized with the oxygen exposure of 300 Langmuir
at room temperature. The partial oxidation as Fe3O4 or FeO was
observed depending on the thickness of the Fe layers. Upon post-an-
nealing, the oxidized Fe layers were started to decompose into Fe
and oxygen gas at a temperature range 700 - 800 K, after which the

intermixing between Fe and Pt atoms occurs.

Study Of Iinterfacial Electronic Structures In
PI-N Heterostructural-Organic-Photovoltaic Cells By X-ray And
Ultraviolet Photoelectron Spectroscopies PARK Sang Han,
JEONG Jin Geol, CHO Sang Wan', CHO M. —H.(Institute of
Physics and Applied Physics, Yonsei University. 'Department of Physics,
Boston University.) The electrical characteristics of the photo-
voltaic cells can be enhanced by the insertion of a buffer layer. In
order to investigate the reasons of the enhancement, the electronic
structure of the organic photovoltaic cell was investigated by the
in-situ x-ray photoelectron spectroscopy combined with ultraviolet
photoelectron spectroscopy. The co-depositied zinc phthalocyanine
(ZnPc):fullerene (Ceo) layer was employed as an intrinsic buffer lay-
er for high efficiency organic solar cell constructed with the hetero-
structure of ZnPc/co-depositied ZnPc:Cso/Ceo layers. In this study,
we report the role of an intrinsic buffer layer(i-) as active layer be-
tween transport layers in the p-i-n heterostructureal-organic-photo-
voltaic cell.

XRR &3/2% A28 4L 9% vnAE
25w A, A g2, o WA gR(IFEES G AT
o g n Bejeld ‘B gy sy JlerA g ) XRR
(X-ray reflectometry) U= 77 9] 8tete] FA & ZG 3= 79
S =2 Q1A FH I QLA Vi ubate] o3 XRR &Y A7) 41F]
A& FFAI717] f13te] B AF7L o] FoA AL Utk WA &
Zpe] AF[SE Hgte] A[FHEY woo] Y92 HI A/A
& A2 FA7 S amZ gFelA L F & 7 SF S 482
BhaL ok meEbA] BEeA] A2HE Ui T 9] whete] ti3te &2
Aoz g3tz g2 go] o] R0 git}. &
A A/ E HIO2 9hehe o] 8314 XRR HIRA|H S %
o} HFO2 ®eh9] 7= 9F 10nmo] 3L W oF 1091 39] 7] ¢
Hl A Fof st 2 AFos vnAEY 54, 3y 2
AT ol F3to] AR Yolrt XRR 2#H-9] A=4 & &
Al7171 18 HEES A E QT

Band bending characterization of magnesium fluo-
ride (MgF>) : N,N*bis(1-naphthyl)-N, N*diphenyl-1,1’-biphenyl4,4’-
diamine (NPB) composite layer / indium tin oxide (ITO) anode in-
terfaces KIM hyunsung, JEON Pyungeun, LEE Hyunbok,
WHANG Chung-Nam, JEONG Kwangho, YI Yeonjinl, HAN
Kyul( g4l et 't 773 7¢)  We have investigated
both the N, N*-bis(1-naphthyl)-N, N-diphenyl-1,1’-biphenyl-4,4’-diamine
(NPB) / indium tin oxide (ITO) anode and magnesium fluoride
(MgF>) : NPB composite / ITO anode interfaces using i situ photo-
electron spectroscopy (PES) method including the ultraviolet PES
(UPS) and x-ray PES (XPS). The spectroscopic data of the NPB /
ITO interface show a band bending with hole accumulation
(positive band bending, ohmic) near ITO anode, whereas those of
the MgF,:NPB (1:3 and 1:1 volume ratio) / ITO interface show a
band bending of electron accumulation (negative band bending,
blocking). In accordance with the PES data, the current den-
sity-voltage (J-V) characteristics of the Al / NPB (600 A) / ITO and
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Al / NPB (600 A) / MgF»:NPB (50 A) / ITO hole only devices in-
dicate the role of the MgF, to be an insulating buffer layer injection.
The Al / NPB / MgF,:NPB (1:1) / ITO device shows around a
three times current density increase at 5 V forward bias compared to
the Al / NPB / ITO device. PACS number: 73.20-r, 73.40.Sx;
79.60.Jv; 85.60.Jb

Deposition Sequence Dependent Chemical Reaction
at the Interface Between 8-hydroxyquinolatolithium and Al LEE
Youung Mi, PARK Yongsup, YI Yeonjin', KIM Jeong Won'( 2 3
et 23t 'SFEZHI ) One of organic elec-
tron injection layer materials, Liq (8-hydroxyquinolatolithium)
shows a few advantages over other inorganic materials for organic
light emitting device (OLEDs). The interface chemical reaction at
the Lig/Al interfaces was investigated by using high resolution syn-
chrotron radiation photoelectron spectroscopy. The different depo-
sition sequence [Liq (0.4, 1 nm) / Al (50 nm) and Al (0.1, 0.3 nm) /
Liq (30 nm)] gives different reactions. The Li 1s shows a peak at
high binding energy side upon the Al deposition on Liq, which can
be attributed to ionic Li atoms throughout the Liq film. However,
the reversed stack does not show any changes in Li 1s core levels.
Either sequence of film stacks, Liq/Al and Al/Liq produce an inter-
face gap state respectively at 2.1 eV and 2.8 eV below the Fermi
level. The valence and N 1s core levels are shifted to the high bind-
ing energy side by 0.35 eV on Al/Liq whereas it is not the case on
Lig/Al. This can be related to the doping induced band bending
with ionic Li. The enhancement of the electron injection with Liq
layer on the Al can be explained by the work function reduction of
Al surface. We propose that Liq/Al be used as an efficient electron
injection layer for inverted OLED.

Copper(I) Phthalocyanine Thin Films Structure
and Surface Characteristics Induced by Thickness and Temperature
Conditions KANG Sangback, YOON Chang-Sun, OH
Donghoon, CHAE Youngan, LEE Kiejinl, KIM MijungZ, KIM
Jin-Tae?, HONG Seung-Soo’, LIM In-Tea', LEE Keuchar?,
HONG Ki Sungz, CHA Deokjoon((Kunsan Nat'l Univ., Physics).
!(Sogang Univ., Physics). *(Korea Research Institute of Standarde and
Science, Vacuum center ).) Copper(IT) Phthalocyanine thin films
were prepared on glass and ITO/glass substrates by using a thermal
evaporation system. Different kinds of samples depended on thick-
ness and temperature condition were investigated with near-field
scanning microwave microscope(NSMM), XRD, AFM, and
UV-VIS spectroscope. Optimum condition of the thinckness and
temperature was adapted to fabricate an organic light emitting di-
0ode(OLED) with a thickness range below 10 nm scales contacted
with Alq3 organic compound.

Study of Dielectric Titanium Dioxide Thin Films
Grown by Plasma-Enhanced Atomic Layer Deposition YIM
ChanJung, CHO Mann-Ho', KWON HakYoung’, PARK HyungSang’,
KO Dae-Hong(Yonsei University, Department of Ceramics Engineering.
Yonsei University, Institute of Physics and Applied Physics. 2ASM

Genitech Korea Ltd))  Titanium dioxide (TiO,) thin films were de-
posited by plasma-enhanced atomic layer deposition (PE-ALD)
method with alternating supply of reactant source, Ti(O-i-C3Hy)s
(TTIP), and oxygen plasma as oxidant at different condition. To
optimize of TiO; films deposition, we controlled ALD process con-
ditions such as substrate temperature, source dosing time, RF plas-
ma generating power, RF plasma generating time and reactant O,
gas flow rate. X-ray diffraction (XRD) was used to investigate the
structural properties of TiO, films. It is found that, Ti anatase
phase appear at the substrate temperature above 250°C and 500
cycles. Surface analysis of as-grown TiO; films was investigated by
x-ray photoelectron spectroscopy (XPS). The electrical properties
of Pt/TiO,/Si and Pt/TiO,/Pt/Si structured films were inves-
tigated by I-V, C-V measurements.

Study of Electrical Stress Induced Morphology in
Organic Light Emitting Device LEE Young Joo, LEE Jong
kyoon', YANG Joong hwan', KIM Hyunjung(Department of Physics
and Interdisciplinary Program of Integrated Biotechnology, Sogang
University, Seoul 121-742, Korea. ‘G Display (R&D Center), 1007,
Deogeun-ri, Wollong-myeon, Paju-si, Gyeonggi-do, Korea.) ~ We stud-
ied the structural degradation induced by electrical stress of the or-
ganic light emitting devices (OLEDs) by synchrotron X-ray
scattering. The OLED has a multilayered structure of organic lay-
ers on indium tin oxide (ITO) coated glass. The constant current
(100mA/ sz) was applied between Al cathode and ITO anode of
the OLEDs till the maximum luminescence of the electrically
non-stressed OLED (sample A) decreased to 80% (sample B) and to
60% (sample C). We measured X-ray reflectivity and diffuse scat-
tering of the OLED samples A, B, and C at room temperature at
beamline 5C2 in Pohang Light Source. Certain degradation of the
morphology of organic-organic interface was observed in the sam-
ple B and the degradation was enhanced in the sample C, i.e., along
the increase of the electrical stress. The detailed electrical stress in-
duced interface morphology of the OLED and its resultant lumines-
cence will be discussed.

Cat-CVDE & o] &3t 2454 PTFE(polytetra-
fluoroethylene) Bt2t9) A= = HA, 2 8%, 203, ¢+ FH,
TAKACHI Michihisa', OHDAIRA Keisuke', MATSUMURA
Hideki'(Z 8] t) 8tz E2] 817} Japan Advanced Institute of Science
and Technology.) Z A4/ (superhydrophobic) 54 & Z+
PTFE(polytetrafluoroethylene) =S hexafluoropropylene-oxide
(HFPO) gas& Y &7+ R 34 Cat-CVD(catalytic chemical vapor
deposition) B & o] &3t FH3tAh Cat-CVDH S £ 5%
2E&S 7Y diAaF FX0] Jhedta Ao V=Tt
G2 2NN Sl Fed FHE MR Qh 2 AR A=
Z-u]| H| (catalyzer) 2 B 2”HI(W) 9o]o] & 0] 8319 AL 7| F2 72
713 Si(100) 715 AH&SIATE FTIRS Z3g 3t ZufA &
=AY g 59 AgEAs WA 7|HA S%3 PTEE B2
9] ZHAFE AL, HEZS Z78(Kyowa, Drop master
DM300)3ted PTFE 2He] 2 S AT SufA] 225 1
A 7IH S2E 9o HEFLS Fg A, FuiA 2571 85
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Development of the DAS for both Transmission
and Backscattered X-ray =~ HWANG inho, JUNG jinseok, YUK
sunwoo, CHOI giwon, BAE taesoo, AHN yoonho, MUN
museong(Korea Orthopedics &Rehabilitation Engineering Center.)
Considerable attention has been focused on digital X-ray systems
with transmission. However, only a few attempts have been made
using X-ray backscatter systems. This study developed a Data
Acquisition System (DAS) for both transmission and backscattered
X-rays. The imaging system used X-ray at contineous low energy
levels of below 100kvp for backscatter image, which has unique ad-
vantages in terms of acquiring information that cannot be obtained
using the transmission system. And, we used a variety of X-ray en-
ergy level for transmission image. Such systems are of potential ben-
efit in the medical, industrial, security and military fields because of
its practical benefits and the low doses used. Due to its large X-ray
absorption efficiency and low afterglow, we used PIN photodiode
coupled to scintillator. And, the Data Acquisition System(DAS) can
be classified into three main groups: an amplifying part, a digital
control part, and a back-plane board. To realize the data from DAS,
we performed image processing such as histogram equalization, to
help visualization, contrast, brightness control, and post-processing
blur, image sharpness. Experiments were carried out using a several
metal materials and a fish, which produces results similar to those

obtained using the human body during X-ray testing.

Position Controlled Doping Of Ionic Adsorbates
By Induced Bias On Single-walled Carbon Nanotube Thin Film
Transistor. YU Woo Jong, JEONG Seung Yol, KIM Ki Kang,
KANG Bo Ram, BAE Dong Jae, LEE Min Baek', HONG Seung
Hun', GAUNKAR Sunanda Prabhu’, PRIBAT Didier’,
PERELLO David’, YUN Minhee®, CHOI Jae-Young’, LEE Young
Hee3(Sungkyunkwan University. 'Seoul National University. Ecole
Polytechnique. *University of Pittsburgh.) ~ Doping control on carbon
nanotubes (CNTs) is a crucial step for implementation in future
nanodevices. Chemical doping of CNT is typically done via func-
tionalization or encapsulation using various molecular adsorbates.
Controlling the dopant types and position on the CNT-based thin
film transistors (TFTs) and their stability has been a considerable
challenge. Here, we report a CNT doping strategy utilizing ionic ad-
sorbates controlled via gate and drain bias. Dopant type was con-
trolled by the polarity of gate bias, and positioning of the adsorbates
was expedited by applying drain and gate bias. This enabled us to
control n- or p-type doping that leads to forward or reverse Schottky
diodes. The combined adsorbates-associated biasing method also al-
lowed a selective dissociation of metallic channels to improve TFT
on/off performance. Our approach demonstrates a practical means
of fabricating CNT-based random network TFTs with deliberate
doping and high stability under ambient conditions.

The high resistive poly-CdZnTe thick film utilized
in the linear radiation detector HWANG inho, JUNG jinseok,
YUK sunwoo, BAE taesoo, CHOI giwon, AHN yoonho, MUN
museong(Korea Orthopedics &Rehabilitation Engineering Center.)
The linear x-ray detector was fabricated from the high resistive
poly-crystalline CdZnTe thick film. The resistivity of the CdZnTe is
about 1.2X10Q¢m and its thickness is about 150um. The mobi-
lity-lifetime product of poly-crystalline CdZnTe sample is in the
range of 8.7x107~5.6x10 e’/ V. For the blocking layer, Schottky
barriers were formed by indium. Gold was used for the Ohmic
electrode. The detectors were realized by the 16 linearly 1x1mnd
spaced electrodes. Moreover, we have built a multi-channel data ac-
quisition system(DAS) for many applications. The developed DAS
system is composed of a 16 channel linear array photodetector, a
dual integrator, A/D(Analog to Digital) converter, a digital logic in-
terface and a user interface. The phantom image was acquired by
the preliminary x-ray test using this DAS. The Result, we have
shown a high resistive polycrystalline CZT can be a good X-ray
detector. It has shown promising results which can be used as a lin-
ear and area detectors. Also, we expect further utilization as a X-ray
detector in industry as well as in medicine, particularly as a intra-or-
al sensor, a panoramic sensor and mammography sensor.

Inhomogeneous barrier and resistive switching of
Pt/StTiOs junctions 7 3|4, ¥t 32 o] 4F A A" 2 5L
(3t S-&&E] . o] 3)c] A}y S, 2 8}F) We
investigated the temperature dependent electrical properties of
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Pt/Nb-doped SrTiOs junctions, exhibiting rectifying and hysteretic
transport behaviors. Conventional Schottky diode model failed to
explain the current-voltage characteristics, since the estimated
Richardson constant was too small. The temperature-dependence of
the barrier height and the ideality factor indicated that the fluctua-
tion of the interfacial potential should be included. The model as-
suming the barrier inhomogeneity was in good agreement with
the experimental data, which yielded reasonable value of the
Richardson constant. The barrier inhomogeneity dominated the
transport properties and affected the resistive switching of our
junctions.

Conduction Mechanism and Resistive Switching
Behaviors of Cu/TaO,/Pt Structures X} 54, ©] 5, 4 A<,
£ 83, 9, 484, A S (S ek S&E G o]
sjoj el al, E2]8l#)  Resistance-based memories are poten-
tial candidates for future nonvolatile memory devices. Especially,
resistive switching phenomena in metal-insulator-metal (MIM)
structures have attracted great attention due to their compatibility to
conventional semiconductor fabrication processes. We describe
electrical properties and bipolar resistive switching behaviors of
Cu/TaOy/Pt structures. Cu top electrodes and TaOy insulating lay-
ers were sputter-deposited on platinized Si substrates at room
temperature. Amorphous TaOy thin films were grown by varying
O,/ Ar gas ratio (from 0 to 20 %) at room temperature. The results
of X-ray photoelectron spectroscopy (XPS) showed systematic oxi-
dation state change of the TaOy layers depending on the oxygen
partial pressures. The conduction mechanism in the high-resistance
state and resistive switching behaviors depended on the oxygen gas
ratio during the deposition of the TaOj thin films. Detailed switch-
ing characteristics and the relationship of the conduction mecha-
nism will be discussed.

ALY 4718 71Ad B8 d=2A G374
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I XRDZH S 3t S0l A 2SS a1 5 Ut
AEtE A AAZATH FIo] th20h A2 26=26" oA 7
%t 002 PeakE 313t <= A ¢+ Graphite Oxide®] 7% 20=12 °
2 Peak?} ©]=}A ©t}. Sherrer &2l 23] AlAR WF =3¢
Agl = ZA3} Graphite Oxide7} 24+7H3.33 A %73 A 22 Uye}t
bt} GEeA] B4 A2 S AN =gl iE A/RD-ASE

S =33 a3E AES MEAFA 4A S Jeli IR
G A2 257 Gobgddl met S7kte € 5 Aok 20K 150
K Atolell A A& Arrhenius 352 WE3L, Arrhenius Plotol] €]
3 274 Trapd &3} A= 18 meVH &S & = Ut 42
2d 3} AR = F2 Trap= YEHI ™ Graphite Oxide®] HAA
S MAUEL A2 g3 371 7Rzl dxpe] d o] W&
of o A=t

Monte Carlo Simulations for Radioactivity in the
Atmosphere and in the Airplane = LEE J.H., SHIN J.W., PARK
T.-S., HONG S.W.(Department of Physics, Sungkyunkwan University,
Suwon 440-746)  Geant4 simulation & ©|&3to] F 7}x] A&
olAS 34 h A AA E cosmicrayoll Q& ] Soll @HA =
o]zt WA o] th7] 59 FaE&l Y3l AEA FTFE FeA Al
o) 3tk t7] Sl S50l SAE Wt TR W
AN B8 F =& 42 AlEd o) & F A olA BA B
373 FARD ol ol B A Wttt sl ATt FHA
2 HF7] &5 A A He Fedabd gl FA4d net oj| Xt
o] & Hol 7t tid AT-E itk vl == t7]el &
¢ cosmic-ray ] Xt I} Aol vla] on R o] g2 WA
S @A "k FA 6 wE AR 3 Z X7t A=A o t3
&olr 7] $13te Geantd A E# o] H-& FH A T

1o

Sample Heating Device with an Integrated
Blackbody for Measuring Directional Spectral Emissivity =~ 7 4+
z, u o, o] 2\ (Yt Bl IFEEHGAT
#)  Uncertainty of emissivity using Fourier transformation-infra-
red (FT-IR) spectrometer results from many sources, that is, tem-
perature measurement in sample and blackbody, difference of opti-

cal paths between sample and blackbody, different environment and
reflection near sample and blackbody, and so on. Those sources sig-
nificantly affect the emissivity in particular at low temperature
where sample signal is weak. One of the ways to reduce the un-
certainty sources is to place sample and blackbody at same position.
For this purpose, we have developed a new device so that sample is
located in blackbody under vacuum. Results of emissivity will be
shown with ceramic and some metals, covered from -20 °C to 200
°C with oil or water, and from 2.5 um to 20 um range. Effect of oxi-
dation and surface roughness on emissivity is also studied as a func-
tion of temperature and angle.

The effect of applied electric field annealing on
structure and dielectric properties of Ba;xSrTiO; thin films
CHO Kwang-Hwan, KANG Chong-Yun, LEE YoungPakl,
YOON Seok-Jin(Thin Film Materials Research Center, KIST. 'q-psi
and Dept. of Physics, Hanyang Univ..) ~ The effect of heat treatment
in electric field on the structure and dielectric properties at micro-
wave range of RF magnetron sputtering derived Ba;.SrxTiO; thin
films have been studied. It has been demonstrated that post-anneal-
ing in the proper electric field can increase the dielectric constant
and the tunability. The increased out-of-plane lattice constant in the
electric-annealed films indicated the formation of small polar re-
gions with tetragonal structure, which are responsible for the in-
creased dielectric constant and tunability. It was proposed that the
segregation of Ti’* ions caused by electric annealing could induce
the formation of BaTiOs-like regions, which are ferroelectric at
room temperature. And in dielectric loss, as the Ti-O bonding
lengths increase, the energy scattering on the ferroelectric mode also
increases.

Origin of Electrically Active and Inactive Defects
Associated with F Impurtiy in Si0,  ©] 23, 3 7 F L}
o Hpo] @}=3lE)  As MOS devices shrink down to the nano-
meter scale, it becomes more important to understand defects in
SiO; on an atomic level for fabricating the high-performance device.
In this work, we present an atomic model for electrically active and
inactive F-related defects, based on a first-principles theoretical
method. We find that fluorine plays the dual role in determining
electrically properties of SiO;; F interstitial acts as a fixed charge or
a charge trap, while its complex with O-deficient centers are electri-
cally inactive. The detailed analyses on the atomic and electronic
structures of these defects will be given, and the key process param-
eters for obtaining the high-quaility SiO, will be discussed.

Effect of Post Gaussian Smoothing on PET/CT
Image in Radioactivity Estimation Using Various Scanners 7 &
=, 3 AR, A A, ¢ 32, A V(FFAG Y Y BAF Y
A7) The different characteristics of commercial PET/CT
scanners make it difficult to compare the intra-subject data acquired
from various scanners. We investigate the effect of post-smoothing
filter on reconstructed image in the evaluation of mean and/or max-
imal value of SUV. Both Jaszczak ECT phantom and NEMA IEC
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body phantom having hot-sphere insert were used for the acquis-
ition of PET images at two whole-body PET/CT scanners (Siemens
Biograph6 and GE Discovery LS). All PET images were acquired
with same routine whole-body protocol, and reconstructed using
OSEM with post-Gaussian filter (kernel size = 5mm). On the re-
constructed images, additional post Gaussian filters with various
kernel sizes were applied. VOIs were placed on the regions of
hot-sphere inserts to get the mean and maximal values of SUV. The
factor values were also estimated in order to compensate partial vol-
ume effect (PVE). The kernel size of 8mm was the maximum value
making no significant difference of mean SUV values. Post
Gaussian smoothing resulted in a bigger decrease in the maximal
SUV values (14.9%) than in the mean SUV values (8.3%). With ad-
ditional post Gaussian smoothing, the variance of maximal SUV
values from both scanners were improved from ~ 10.2 % to 4.6 %
for 8mm kernel, and that of mean SUVs values were improved to
(2.6%). The difference of PVE correction factors was also reduced
by 64% with applying smoothing. Maximum SUV value showed
significant dependency on spatial resolution and pixel noise com-
paring to mean SUV. The use of mean SUV with incorporation of
PVE correction and post-smoothing could contribute to quantitative
diagnosis of tumoral disease, with improved precision and
reproducibility.

F 9y F7] electroluminescence®] top-emission
T2 EY  RAY, 5 AN FzH e, gl e
Fojgistm, HxEE] ) FHE F7] electroluminescence
(EL) device?] top-emission 7% EA4E ATttt 71E€9)] bot-
tom-emission T3¢} @8] Z-H2 A< BaTiO39} F718kQIg 9] &
FEZ o] FX FHAFE AlFo] SHHX glass Holl EX3
I, 53135 Soll H FF o] 2428 um?l H4LF ELE F 3 <
718t 9] EFER o] Fojx AFF S 23 =AY PP
2 X319t} 7129 bottom-emission T3 2T} top-emission T+
27 H E2 I EE Atk F2AQL xolddlA] 7|18k A7]%
o] Al719 9o B3 A2 E A3t o] ZAE YA o] 24
Q1 Xpolo gk ApA| S F-A o] thate] ThE o g ot

* o] AT 2007d F (AL FAA AL )] Aoz dxetEr
SAEY X DE ol 3 E AT (KRF-2007-313-C00299).

Multiparametric sensor based on DBR porous sili-
con for detection of ethanol gas KIM Hanjung, JANG
Jaehyeong, CHENG Horchhong, LEE Ki-Won, KIM Youngyou
(Department of Physics, Kongju National University, Chungnam 314-701,
Republic of Korea.) ~ We made the DBR(distributed Bragg reflector)
porous silicon onto silicon wafer and monitored the change of three
parameters during exposure of DBR porous silicon to ethanol gas.
The sensing parameters were the shift of reflectance peak, the pho-
toluminescence spectrum, and the electrical conductivity. As a re-
sult, the spectra of reflectance and photoluminescence shifted to-
ward longer wavelength. And the electrical conductivity increases
rapidly. After removing the gas, all parameters return exactly to the
initial value. These experimental results are very useful in order to
develop renewable gas sensor based on DBR porous silicon.

Current-Voltage Characteristic of Porous Silicon of
Albumin Absorption = CHENG Horchhong, KIM Hanjung, LEE
Ki-Won, KIM Youngyou(Department of Physics, Kongju National
University.) ~ Porous silicon is a sponge like, which has quite high
resistivity. It is very sensitive to the biomaterials that were absorbed.
So, it is suitable for the field of sensing. This work is to study the
current-voltage characteristic from different thickness and porosity
of porous silicon after Albumin was absorbed. The current-voltage
was performed both transversal and longitudinal of the sample. The
result of the current-voltage measurements have shown that it is a
huge difference as a function of present and absence of Albumin on
the porous silicon surface. Moreover, it is found that the cur-
rent-voltages strongly different between the samples that etched in
different HF concentration, and the samples that have different
thickness.

Structual, ferroelectric and magnetic properties of
BiFeO3/Pb(Zl'o,52Tio,48)O3 multilayer ﬁlms fabncated by Chemical
solution deposition. X <, ¢ @A, o] Fuj'(F 33}t Ea]
8tk 'yt &5 HAFelE)  Multiferroic materials,
which combine the properties of ferromagnetism, ferroelectricity,
and ferroelasticity, have attracted intensively attention owing to
their physical mechanisms and potential for the design of multifunc-
tional device applications. For instance, several papers about the
ferroelectric properties and magnetoelectric effect in ferro-
electric/manganite heterostructures were reported. BiFeO3 (BFO)
is one of the few known multiferroic which has the ferroelectric be-
havior with a high Curie temperature(TC=863°C) and anti-
ferromagnetic behavior with a relatively high Neel temperature
(TN=397°C). And it has been shown to possess a rhombohedrally
distorted perovskite structure with space group R3c at room
temperature. However, it is difficult to observe the ferroelectric hys-
teresis loops in the bulk BFO ceramic, as well as in the BFO films,
prepared by common solid state reactions. In order to improve fer-
roelectric properties of BFO, a large number of works have been
done to prepare BFO films by different methods. Several techniques
have been used for fabrication of BFO films, such as pulsed-laser
deposition (PLD), chemical solution deposition (CSD), and
rf-sputtering. In recent years, some groups researched magneto-
electric composite, which is constructed by ferroelectric layer and
ferromagnetic or magnetoelastic layer. This multilayer film can pro-
vide a bigger remnant polarization and retain the magnetic proper-
ties of BFO. As a familiar ferroelectric materials Pb(ZrxTil-x)O3
(PZT) has been studied extensively. The fabrication technique of
PZT thin film has been reported by many groups. The adjustable
Zr/Ti ratio offers more applicability for the multilayer film. In this
paper, multilayer multiferroic thin films of BFO/PbZr0.52Ti0.4803
(PZT) were fabricated on Pt/Ti/SiO2/Si substrate by chemical sol-
ution deposition (CSD). In order to obtain the high resistivity of
multilayer thin films, we investigate the conditions of the optimized
deposition and the annealing process. The structural, electrical and
magnetic properties of BFO films have been studied.

* This work was supported by the Soeul Research and Business
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Development Program (Grant No. 10583)

Radiometric standards for conversion efficiency
measurement of photovoltaic cell ¥ 54, °] &, 4 55 4t
g ¥ A% ZAID Gufron'(KRISS. 'KRISS/UST)
test requires an I-V characteristic measurement under an irradiance
level of about 1 solar constant. At KRISS, the spectral irradiance
scale can be realized indirectly by the spectral responsivity standard
and directly by the blackbody with a well defined aperture. The
spectral responsivity has been realized based on a cryogenic radio-
meter with an uncertainty of 0.01 %. The blackbody temperature is
measured traceable to International Temperature Scale -1990. We
review the uncertainties of the radiometric quantities which affect
the uncertainty of solar cell test.

Solar cell

Measurement Capability of Normal Spectral
Emissivity at KRISS ~ ©] 2%, A ' vt 5 o] 44, A &
S(FEEHFATY Syt E2] )
sivity is an important physical quantity to measure radiometric tem-
perature measurements for industrial and medical purposes. We

Infrared emis-

have built a normal spectral measurement system using a Fourier
transformation-infrared spectrometer (FT-IRS). Uncertainty of the
system mainly results from the reference blackbody, temperature
measurement of sample and the FT-IRS. We will show the meas-
urement capability of normal spectral emissivity by evaluating the
uncertainty of samples from various materials.

AT &3 F4AAFT] u FE,
=4, 4 89, A 34, A sE5(FFIAF A7)
A AlFol AH-E = 58 AA 7] (neutron counter)= HPHA &

E3te AEE AP Eo] A EAT= AIEFAARE ST

B, Autd Y] IS wol g9 7lsol AdtArh A S
71 715 A3 F8 AN FHEF T L4 FJ ANfast neutron) S
FEAA G2 AU A 9 F/J 2N thermal neutron) 2 HIIA| AT+
AeS 3t FHA 24 A (neutron moderator)7t Bk 9] FF
< wo} & BHradiation-induced degradation) s 7] ) &o| T}, th F-&
9] B F9AAT7 9 A AEAEA AL ET] o]
AREE 3L )T, ol o] HnE 2 FH ol e v 7l
Aol &gt FEFS dol A o] EATRI I EHE GHE 2L
Atk 2PA B AT E FEA BETE = FE 23 &
npaAdol] 93t JEFG BARATIAY B G Polx TEA o
A7} gol 3t =53t E(pure water: PW)] AFE-S 312i3HA = 9
th & 22 379 FHAAFIE ZE B, TR AEA=
HDPEE AM&3 W} PWE AL S w9 S4# 273 2813 E
golaty] 9J3te] MCNP ZE AAS Fd3tgon, 1 23
10.73%%F 10.32%= Wrebstth. mebx S84SR 94 &
EAZA PWE AHSSHA =™, Zvbde o5 g FolHAl
ZHEEE o= A& FAAZ F Utk A A HAAth

d

Scaling Law and Predictable Resistance Switching
of NiO Thin Films ~ LEE Shin Buhm, CHAE S. C., CHANG S.
H, LEEJ.S.!, PARK S JO Y2 SEOS.’>, KAHNG B.!, NOH T.
W.(ReCOE &FPRD, Department of Physics and Astronomy, Seoul

National University, Seoul 151-747. ' Department of Physics and Astronomy,
Seoul National University, Seoul 151-747. 2Quantum Materials Research
Team, Korea Basic Science Institute, Dagjeon 305-333. 3Samsung Advanced
Institute of Technology, Suwon, Gyeonggi-do 440-600.)
conductor industry has long searched for a next-generation non-

The semi-

volatile memory device, which can retain its data even when the
power is interrupted. A new concept called resistance random ac-
cess memory, in which its resistance can be repeatedly switched be-
tween a high and a low value by applying electric field, has recently
attracted lots of scientific and technological interests. Especially for
the unipolar resistance switching, which shows the low-/high-resist-
ance switching along the single bias voltage, switching mechanism
are largely classified into formation and rupture of conducting path
based on a thermal effect or electronic charge injection effects. All
models, however, leave unanswered questions.In this works, nor-
malized third harmonic Bj; which is thermal response to an ex-
ternal ac voltage, is measured for low resistance state of Pt/NiO/Pt
thin films. Bis theoretically based on Joule heating effects of local
conducting path, and provides a direct measurement of the micro-
scopic current distribution. The scaling of By as a function of resist-
ance suggests that nonlinear current-voltage curve is due to Joule
heating effects. Bss versus maximum current at the moment of con-
ducing path rupture has a scaling relation. Therefore, By can be a
new nondestructive parameter to predict rupture of conducting
path. All experimental results can be explained by computer simu-
lation based on bond percolation model with Joule heating
effects.Our results support that the switching mechanism can be un-
derstood by formation and rupture of the conducting path, which
can be governed by the percolation nature. Especially, rupture of
conducting path is driven by Joule heating effects. Furthermore,
these results suggest that broad switching voltage distribution can be
reduced by nanoscale-confined conducting paths.

Electrical characterization of nonvolatile memory
with SnO, nano-particles in BPDA-PDA polyimide = LEE Dong
Uk, HAN Seung Jong, KIM Seon Pil, KIM Eun Kyu, SHIN
J in-Wookl, CHO Won—Jul, KIM Young—HoZ(Quantum-Fum‘tz'on
Spinics Lab. and Department of Physics, Hanyang University. ' Department
of Electronic Materials Engineering, Kwangwoon University. 2Devision of
Advanced Materials Science and Engineering, Hanyang University.)
The nano-floating gate memory (NFGM) devices with SnO,
nano-particles and polyimide gate insulator were fabricated on the
p-type (100) UNIBOND silicon-on-insulator (SOI) wafers, which
have a 100-nm-top silicon layer and a 200-nm-buried oxide layer.
Phosphorus doped poly-Si layer with 100-nm-thickness was de-
posited for source and drain regions on the top Si by low pressure
chemical vapor deposition (LPCVD) method at 650 °C. After the
formation of active region, the phosphorus doped poly-Si layer was
partially removed out to define channel region and then remained
phosphorus doped poly-Si layer at the channel edge serves as
source/drain of NFGM devices. Then the growth of tunnel oxide
with 4.5-nm-thick by dry oxidation and the deposition of Sn layer
with 5-nm-thick by using thermal evaporator. The polyamic acid
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(PAA) layer with a thickness of 50 nm was spin coated on the thin
Sn layer. The PAA is commercial biphenyltertracarboxylic dianhy-
dride-phenylen diamin (BPDA-PDA) type. The curing process was
carried out at 400 °C for 1 hour after a soft baking of 135 °C for 30
min in the rapid thermal process system in N, ambient. The Al gate
electrode with a thickness of 200 nm was formed by thermal evapo-
ration, photolithography and aluminum etching processes. The fab-
ricated SOI-NFGM with SnO, nano-particles were characterized
the electrical properties such as capacitance-voltage, current-volt-
age, flat-band voltage shift, endurance and retention properties.

NH3 and CO detection Using Single-walled Carbon
nanotubes/Polyaniline = BANG Doyeon, CHOI Hyangheel, KIM
Seongdongz, PARK Joonshik’, YOO Kyunghwa'(Yonsei University,
Graduate Program for Nanomedical Science. ' Yonsei University, National
Core Research Center for Nanomedical Technology. *KETI, Semiconductor
&Display Research Center.) ‘We have fabricated gas sensors using
single-walled carbon nanotubes(SWNTSs)/polyaniline(PAni) com-
posite by drop coating method on a silicon substrate. The sensor
conductance decreases under NH3 atmosphere, whereas it increases
under CO atmosphere at room temperature. Compared with the
sensors made of SWNTs without PAni, SWNTs/PANI sensors ex-
hibit faster response and better sensitivity over a variety range of
concentrations. We have also investigated structure and morphol-
ogy of SWNTs/PAni composites to study the relation between their
structural properties and electrical properties.

Optimization of Carbon Nanotube (CNT) Field
Emitter for X-ray Generation by Computer Modelling SHON
Chae-Hwa, KIM Jong-Uk, CHOI Hae-Young(Korea Electrotechnology
Research Institute (KERI), Advanced X-ray Medical System Research
Group.) We have developed an X-ray source based on a
field-emission electron source using carbon nanotubes (CNTs) for
applications to biological, medical and material technologies. In the
design of the X-ray sources, it is important to ensure that fine beam
focus and efficient electron emission can be simultaneously
obtained. The geometrical parameters, such as electrode shape and
grid mesh design, including mesh wire thickness and mesh opening
area, focusing electrode design, and the gaps between parts (for ex-
ample, CNT cathode and grid mesh) must be optimized to obtain
high quality X-ray source. In this study, for different types of struc-
tures, the beam focusing performances with respect to grid mesh
and focusing electrode geometry were simulated. The opening area
and shapes are controlled and various size of gird thickness is used
in the simulation. The distribution of electric field near CNT cath-
ode that is crucial for the emission of electrons from the CNT tips is
analyzed with respect to different grid mesh openings.

Monitoring of Apoptosis and Necrosis by
Capacitance Measurements ~ ©] 21, 23}, Al A5 A A%
(AAIE e WavEd 7P e, A ek oo
o ml g @A P S} Ak EAYE}
4l)  Apoptosis and necrosis are two different paths for cell death.

One of differences between apoptosis and necrosis is the cell
morphology. Apoptotic cells shrink without loosing the integrity of
their plasma membrane and break into smaller pieces called apop-
totic bodies that other body cells recognize and eat. In contrast, ne-
crotic cells swell and their plasma membrane eventually ruptures.
Since the cell membrane is closely related to the capacitance (or di-
electric constant), we have fabricated a capacitance sensor, which
can measure the capacitance of 1~4 cells, and investigated its time
dependence during apoptosis and necrosis for TE2 cells induced by
TNF related apoptosis inducing ligand (TRAIL) and ethanol. The
capacitance decreases monotonically during apoptosis. For ne-
crosis, however, step-like behaviors are observed and dips are found
in the dC/dt-t curves. The time-lapse images of TE2 cells, which
have been taken simultaneously with the capacitance measure-
ments, show that dips in the dC/dt-t curves are probably due to the
rupture of cell membrane. These results suggest that apoptosis and
necrosis may be differentiated by the capacitance measurements.

Gas Sensor Using Pd-decorated Carbon nanotubes
A ¥, A 23, D A4E, v 24, & (I NG v
0 g 71 A7 e AR FA T, S A efa F2] 8)))
We have fabricated gas sensors using carbon nanotubes(CNTs) and
Pd-decorated CNT on a silicon substrate and detected NH3 and CO
gases. The resistance increases under NHz for both CNT and
Pd-decorated CNT sensors. Under CO, however, CNT and Pd-dec-
orated CNT sensors exhibit different behaviors. The resistance de-
creases for CNT sensors, whereas it increases for Pd-decorated
CNT sensors. In addition, a higher sensitivity and a fast response
are found in Pd-decorated CNT sensors. Possible origins of en-
hanced sensitivity for Pd-decorated CNT sensors are discussed.

Rubrene polycrystalline transistor channel ach-
ieved through in-situ vacuum annealing IM SEONGIL, KIM
JAEHOON, PARK SEWOUNG, JEONG SUNGHOON, CHOI
JEONGMIN, HWANG JUNGMIN(#A ] e} E&]e}7) We
report on the rubrene polycrystalline film growth for its thin-film
transistor (TFT) applications. Amorphous rubrene thin film was ini-
tially obtained on 200 nm-thick SiO,/Si substrate at 40 C in a vac-
uum chamber by thermal evaporation but in-situ long time post-an-
nealing at the elevated temperatures of 60 ~ 80 C transformed the
amorphous phase into crystalline. Based on an optimum condition
to cover whole channel area with polycrystalline film, we have fab-
ricated a rubrene-TFT with a relatively high field effect mobility of
0.002 cm?/V s, on/off ratio of ~ 10* and a low threshold voltage of
9V.

Carbon Nanotube - Based Biosensor for Detection
HepatitisB & 23 S A%, % 58, 2 9%, 9 (A
ot 28] &7}, | A o, e w ] 2 8§98, LG Life Sciences.)
‘We have fabricated carbon nanotube based biosensor with a field-ef-
fect transistor structure. To minimize the contact effect, the metal
contacts were passivated using SiO, or SiNy and the microfluidic
channels were mounted on the device. Hepatitis B antibodies were
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immobilized on the surface of carbon nanotube using a chemical
linker. And then, binding of hepatitis B antigens to antibodies were
detected by measuring the conductance change in real time. The
conductance increased and became nearly constant within 10 min.
and an antigen concentration of 100 pg/ml was possibly measured.
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, A 5%4 g 2 eSS 77 Wil 1F
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TAE %é_—% 5,20 9 50%= =3%3ted mCPell A
Z S TBADN2. 2 AgHE Uz A 3 & 53
o EAQN YA Ad FF& FH3 AL mCP E+= TBADN
g EF 722 49 &AEG N SR E NAIAL TE
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* This work supported by the Korea Science and Engineering
Foundation (KOSEF) grant funded by the Korea government
(MEST) (No. R0OA-2007-000-20044-0).
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* This work was supported by the Korea Science and Engineering
Foundation (KOSEF) grant funded by the Korea government
(MEST) (No. ROA-2007-000-20044-0).

Magnetic Separation of Colloidal Materials 7
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Polarization Current from a Capacitor Structure
with Poly4-vinyl phenol (PVP) Dielectrics HAMZA Ammar,
LEE J-K.(F &0 E2]3}7) ITO/PVP(poly-4-vinyl-phenol)/
electrode capacitor structures were fabricated and transient time-de-
pendent currents were measured. PVP and PMCF (poly-mela-
mine-co-formaldehyde) as a cross-linker were mixed in PGMEA
(propylene glycol 1-monomethyl ether 2-acetate) at different con-
centrations of PMCF (0, 10, 20, 30, 40 wt. %).After spin coating of
a PVP solution mixed with PMCF, the PVP was cross-linked by
thermal curing. The samples were cured at varying temperatures
between 20 °C and 200 °C.The effects of aging, temperature, and
applied voltage have been investigated.After specimens were pre-
pared, with aging time in air, moisture and oxygen affected, the
conduction current showed change from high leakage currents
(maybe ionic current) to insulated-polarization current. The charge
transport in the early first stage was attributed to an ionic process.
The second stage after ~60 days showed a polarization current
properties from a capacitor structure with PVP (poly-vinyl-phenol)
as dielectric.The electrical characteristics seems to be intimately re-
lated to the presence of OH groups in the polymer dielectrics. The
influence of hydroxyl groups will be discussed.

55 233} FI35ES S AR 39 &
B2 2 FA FAW, 0 B4, F 54, A B,
A AR, A JW (P FAENDFE Z G S g o
¥ faggolFetd T ‘Feltn YrH2EH 0] F)
Z1EFaAtE AW HasdolaAte 2P aE 7P 43
T AT AF TS ol M) FE UA 1g, TAE, W
AAE, AW S5 BAE AT AT F7EBL
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Pantacene organic thin-film transistors inserting
the wide bandgap organic material layer 8 3%, 4 Ud5, 2 F
FUG 84, 353, 3 B3(dA N, B ' RF e,
S FHFIR)  E AT pentaceneS ©]-8-3F Top-contact 7
7] vt EAA| 2E o] =] 2 FUIEA S AFH S F At
ol Aeste] &zl E4& AT thwet oxidation'dH & 2 4t
s Z9S 100nm’ ZA171 p-Si 713kl effusion cell & ©]-&3
o] pentacene 500nme FHA|7|AL, wkAAE o] & xdAo|7t
0.Imm7} 5= Aud TS AZAIA 7124225 ARSA T 771
27 0] 8% &A= pentacene THF vlAAE 0] 83t /7]
A& 3FIL, Aud =SS A3 AT HEE F71ES 2 Y

A& 2= EZ2M PL(Photoluminescence)Z3 23} 380nm
(~3.2eV)oll A 1) intensity peak2 R ATH AF-AL=F A
pentacene/Au T-%¢] f7] @gt ERAX2E | H|F Y AlOJE
AGoA =R A77F50%S 7T 7120l AdE 274
¥} F o]BEE 0.14cm™2/Vs, on/off 10E3% T
in-situ UPS(ultraviolet photoemission spectroscopy) A& & =3
I.P(Tonization potential energy)+= 2F 6.0eV ] ™, hole injection bar-
rier height= 0.95eVoll A 0.74eVZ Sobx HOMO level $1X] 7}
2u] 9 £2.2 ¢ 7hrto] A HAATE olH & AT 7]E9 &
718t ERAE Y &2 B S FIAALH A2 FU1EY
71540 S & g o2 SE&4aA7HA] 7 et

X

ZnO-based Nonvolatile Memory Thin-film
Transistors With Polymer Ferroelectric Single Gate Insulator M
Seongil, LEE Gyubaek, OH Min Suk, PARK Chan-ho, LEE
Kimoon, LEE Kwang-Hyun(gAtjsln E2]4-&&E2]37,)
Field effect transistors with ferroelectric gate insulators (FeFETS)

have been extensively researched because of their nonvolatile mem-
ory retention and nondestructive readout. Their memory effect orig-
inates from the ferroelectric polarization of the gate insulator which
leads to modulation of the channel conductance. Very recently, re-
searchers study organic thin-film materials for the nonvolatile
memory (NVM) applications, desiring the memory to be realized
on plastic or glass substrates. Poly(vinylidene fluoride/trifluoro-
ethylene) (P(VDF/TrFE)) copolymer is one of the attractive ferro-
electric polymers for the NVM applications since it has a high rem-
nant polarization (~11.9 uC/cm?), short switching time (~1ms),
and ease of fabrication in thin-film form by the solution process at a
low temperature. However, the P(VDF/TrFE) film usually shows
large gate leakage current which deteriorates the performance of the
FeFETs because TrFE in the middle of the chain can act as a leak-
age path. In the present study, we have fabricated ZnO-based
top-gate FeFETs with a polymer ferroelectric single-layer gate in-
sulator that was formed on patterned ZnO through sequential
spin-casting, baking and quenching process of 240-nm-thick
poly_vinylidene fluoride/trifluoroethylene P(VDF/TrFE). A ca-
pacitor with P(VDF/TrFE) exhibits the remnant polarization and
coercive voltage of 3.5pC/cm? and 14V respectively. Our ferro-
electrics gate insulator obtained by the quenching process showed
remarkably reduced leakage current of 10°A. Although its remnant
polarization was only 3.5uC/cm?, TFT with the P(VDF/TtFE) sin-
gle layer exhibits a field effect mobility of 0.026 cm’/V and quit a
good memory hysteresis in the transfer characteristics due to the fer-
roelectric P(VDF/TtFE). The on/off current ratio is about 10 and
the retention time of on current is about 2 hours.

Photo-Response From P-Organic/N-ZnO Hybrid
Semiconductor Diode IM Seongil, PARK aaron, LEE kimoon,
LEE kwanghyun( 4] tf &l E2] 8 -§8-E2]8}7) We report
on the fabrication of p-type organic/n-type ZnO hetero-junction di-
ode and its applications. To construct the organic/inorganic het-
ero-junction, 100 nm-ZnO is deposited on ITO glass by r.f. magnet-
ron sputtering then pentacene or tetracene as a p-type organic semi-
conductor are evaporated on ZnO layer. Not only to make an ohm-
ic contact with p-organic layer but also to investigate the photo-re-
sponse properties of the junction, we adopt the semi-transparent
NiOy electrode with large work-function value of ~5.1 eV and trans-
mittance of ~30 %.Both hetero-junction of p-pentacene/n-ZnO and
p-tetracene/n-ZnO show rectifying behavior with current-voltage
(I-V) characteristic. Both diodes exhibit high current density but
p-tetracene/n-ZnO structure has superior photo-response properties
to p-pentacene/n-ZnO. These are because pentacene has a higher
mobility value but poorer absorption property than that of
tetracene.As a result, we can conclude that our p-pentacene/n-ZnO
diode has advantages as an electrical device due to high current den-
sity, but p-tetracene/n-ZnO diode has superior potentials as a pho-
todetector in the visible and ultraviolet range.

Quantification of Channel Thickness Induced
Resistance in Pentacene Thin Film Transistors IM Seongil,
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MUN Sungjin, CHOI jeongmin, LEE Kwanghyun( ¢4/t 8}2Z, &
2] 8 §8E2 ) We report the influence of active layer
thickness on the resistance of pentacene-based thin-film transistors
(TFTs). Indium-Tin-Oxide (ITO) gate electrodes were patterned by
wet etching. Polymer dielectric with a thickness of 230 nm was then
deposited by spin casting of poly-4-vinylphenol (PVP). Our penta-
cene active layers were deposited in the thickness range of 15 — 200
nm by thermal evaporation on dielectric films. The Au source/drain
electrodes were finally deposited by thermal evaporation. Another
sample was used different gate electrode and dielectric materials.
Heavily doped p-type Si and thermally grown SiO, was used as a
gate electrode and dielectric, respectively. Pentacene active layers
were deposited in the thickness range of 15 — 100 nm by thermal
evaporation on 200 nm SiO;.In the case of SiO, dielectric, thinner
pentacene layers displayed higher drain current (Ip). Ip decreased
with the channel thickness from -5.3 to -0.41 mA at Vg and Vp of
-20 V. And, the field effect mobility (1) was reduced from 0.65 to
0.41 cm®/Vs. As well, channel thickness induced resistance in-
creased from 0.16 to 0.65 MQ.However, in the case of PVP dielec-
tric, Ip increased to -4.6 mA until pentacene active thickness in-
crease up to 50 nm-thick, but over the 50 nm, it decreased from -4.6
mA to -2.5 mA as pentacene active thickness increased from 50 to
200 nm. Also, Resistance of active layer thickness decreased from
35 to 15 MQ until pentacene active thickness increase up to 50 nm,
but over the 50 nm it increased. We thus regard the 50 nm as an op-
timum channel thicknessWe assume that the difference between
above two cases may arise from the different crystalline growth of
pentacene layer on PVP and SiO, dielectrics. More quantitative de-
tails on the channel thickness will be discussed in the conference.

A biofuel cell with enhanced performance by en-
zymes immobilized on polypyrrole nanowire array 4 Ad, &+
A, @ AA, 5 B (HAT) e Ea] g | A Fa) e}
#, dagietu e d s A74E)  We developed
one-compartment glucose/O, biofuel cells using enzymes immobi-
lized polypyrrole (PPy) nanowires as electrodes and micro-fluidic
channels. The PPy nanowires modified with enzymes such as glu-
cose oxidase and laccase were synthesized through electrochemical
polymerization of pyrrole with enzymes and mediators inside the
pores of anodized alumina oxide (AAO) membranes. The biofuel
cells were characterized in phosphate buffered saline (PBS), pH 7
solution containing 15 mM of glucose. The maximum power den-
sity of the cell with the nanowires was found to be higher than the
biofuel cells with the flat electrodes by at least 10 times under the
same condition probably due to the increase in surface area of
electrodes.

Reversible Resistive Switching Behaviors in NiO
Nanowires 2 A%l, o] A%k, & 4<%, #44, # 2, o &
A(GA et Eejepa. A el Ytz 5718 AT
e ‘A gm B2l g, A0 Sm Yt SR A
T4 El)  Recently, resistive switching phenomena in binary tran-
sition metal oxides such as NiO, TiO,, etc. have received consid-

erable attention because of their potential application in non-volatile
memory devices. However, these resistive switching behaviors have
been reported only in metal oxide thin films, but not in metal oxide
nanowires. Here, we have investigated for the first time the rever-
sible and bistable resistive switching behaviors in NiO nanowires.
NiO nanowires were fabricated by electrodepositing Ni inside an
anodized aluminum oxide (AAQO) membrane and oxidizing the Ni
nanowires. As in NiO films, unipolar and bistable resistive switch-
ing phenomena were observed for both individual NiO nanowires
and vertically aligned nanowire arrays. However, compared with
NiO films, the forming process took place at much lower electric
fields in NiO nanowires, probably due to the grain boundaries being
nearly connected through the entire length of the nanowires and
metallic Ni defect in the grain boundaries. As a result, the 1
um-long individual NiO nanowire operated successfully under 2.5
V and 0.23 mA. In addition, we have measured the resistive switch-
ing properties of the NiO nanowires vertically aligned inside an
AAO membrane by using a W tip as the top electrode.
Reproducible resistive switching behaviors were clearly seen below
20 V even for 25 um-long NiO nanowires. Therefore, these results
demonstrate the feasibility of the development of high-density nano-
wire-based resistance memory device arrays.

Surface plasmon resonance enhanced photo-
conductivity of gold nanoparticles embedded mesoporous TiO,
nanofibers YOO Kyung-Hwa, SON Min Soo, IM Ji Eun',
WANG Kang—Kyunl, OH Seung—Liml, KIM Yong—Rokl(Yonsei
University, Department of physics. 'Yonsei University, Department of
chemistry.) ~ We have studied the influence of surface plasmon res-
onance (SPR) on the photoconductivity in the Au nanoparticle em-
bedded TiO, nanofibers. Approximately 10 nm — diameter Au
nanoparticles were immobilized in mesoporous nanofiber matrix by
means of wet chemistry. Clear Coulomb oscillations were observed
at 4.2 K, suggesting that Au nanoparticles embedded inside the
pores of TiO, act as metal islands and TiO, as tunneling barriers. In
addition, the absorption spectra exhibited the SPR peak in the visi-
ble light range because of the presence of Au nanoparticles. More
remarkably, fabricated single nanofiber device shows direct current
enhancement by the plasmon excitation. A strong wavelength de-
pendence of current is also measured. These results show the po-
tential of using gold filling mesoporous nanofibers as wave-
length-controlled optical nanoswitches.

gdryol £249 Fo q& LAY FHE A
AEAA2E S A7)0l 28 A AE | &F, 0 L o
e, o SHAFEZI AT (G H . e g o
)  EAYERBE HA ENX2E(CNT-FED)E Al EAYS
Q17e wfj A7) o] (hysteresis)S LYEFATE £ FFAAME A4EY
o} B21e] F&ol| ¢Jste] CNT-FETY A7|olgdEA o] Z7lst=
A& Hola, 11 Aol il A =it dEYoles galeF
Bol AAE Fi BARA gaibeRud F25W AFAo|
EAG TA A9 €A Hthreshold voltage) S #H&(Z, S49)
oz o] FAZITL A ok 2y ACIEAYS FY
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n-ZnO/p-CNTs heterojunction photodiode
4, 2 B2, & U5, % 0A, § A LAYt £ o)
We have fabricated n-ZnO/p-CNTs heterojunction photodiode.
Aligned p-CNTs were grown on SiO,/Si substrate by thermal CVD.
And then, n-ZnO thin film was deposited to make the exhibited
clear diode behaviors. Under illuminating of UV light, however,

photoswitching was observed at reverse bias voltage.

Passivation Effects on ZnO Nanowire Field Effect
Transistors under Ambient, Oxygen, and Vacuum Environments
SONG Sunghoon, HONG Woong-Ki, KWON Soon-Shin, LEE
Takhee(Gwangju Institute of Science and Technology, Department of
Materials Science and Engineering) ~ ZnO nanowires are important
materials for nanodevices such as ultraviolet lasers, light-emitting
diodes, photodetectors, chemical sensors, and solar cells, due to
their direct wide bandgap (3.4 eV) semiconducting properties and
large exciton binding energy (60 meV). The electronic properties of
ZnO surfaces are strongly affected by the chemical adsorption of
ambient gases, primarily oxygen.[1,2] This is due to the change of
conductivity caused by surface energy band bending, induced by O,
molecule adsorption.[2] Therefore it is desirable to study their elec-
trical properties as required for wider device applications. In this
presentation, we report on a study of the before and after passiva-
tion effects on the ZnO nanowire field effect transistors (FETs) un-
der different oxygen environments of ambient air, dry O, and a
vacuum. The FET devices were fabricated with ZnO nanowires,
and were protected with a polymethyl methacrylate (PMMA) layer.
The electrical properties of the ZnO nanowire FETs were inves-
tigated and compared before and after the PMMA passivation un-

der various environments.
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The Design of Conduction Cooled Superconducting
Magnet for Magnetic Separation  ©] ¥4, 7 &, & 84, ¥
AM, A ARCIEFIAAATL)  2AE AN o] 8% A
7182l tiet A7 G ol wet Boh AEH oz A7 2
o Hue 2AE A4 o] aFH T ek olHd A7)
98 2A% A9 LS ARAE Y AL A7 FHAA
9 AF AT AAH A o] Basith & AFAAE A
B AR AT QA4S TFHE 24T A4 A B2 AN
I, A G Asked A 2715 WEE A7 3W A 4
g a8 1 FHe U ARES FAR,

The Design of Prototype Main Magnets for K120
Superconducting Cyclotron ~ ©] ¥4, A 5, & A4, & JA,
&4 A a4\ ClxFgAgd T ' gAgged) I
o] Mol FRE R T3 ATE YA S o] &% ¢ XN FEE
o2 AFHAL Ao|FZER A F) AT AT G
Fol A wh 2HE A G o] &3 Bt F2 o UR] 9 Ko
SREE JfZe] 7hsetA FHof 20074 ol F= FAAA 1Y
oItk MEE K120 o] FREES g3t ek o] 28 7}&
e AS BF o= 3, o] =R e AA7IA AP H RolF
REES 24T A9 Al U3 27 AAH B AL S
7)€%}

Carbon Nanotube - Based Biosensor for Detection
of Matrix metallopeptidase 9(MMP9)  ©] B4, ¢ A&' & %
& 2 9%, & 28, o @A L, 2ok oo
ot dEH & 73.) We have fabricated carbon nano-
tube-based biosensors with the field-effect transistor structure and
detected matrix metallopeptidase 9. To minimize the contact ef-
fects, the metal contacts were passivated using SiOy films and the
chemical linker, 1-Pyrenebutyric acid N-hydroxy-succinimide ester,
was used for immobilization of anti-MMP9 on the carbon nanotube
surface. After binding MMP9 to anti-MMP9, the gate voltage was
found to shift to negative gate voltages and the conductance at zero
gate voltage decreased. We have also detected MMP?9 in real time
using the microfluidic channels.

AR =AM LEAS B3 SHAEY
o] G5, & Y UKAIST, Y=g U FAFeTE) AR ZAl
gt tFet ZmolA TR, TE5E 9 B NEy
o] W7t #RE T AR 2x10° torr 03] LFF 273}
A AR HEPo 2 BHH HAE I[KVE 7HESA e, 4
o g3t F7H4Q Wsted g AASIA Y AR D= 5 pA
cm’ 2 1334tk AFA Z&] v 24 Poly(1-vinylnaphthalene),
Poly(9,9-dioctyl-2,7-divnylenefluorenylene)-alt-co-(9,10-anthracene),
poly[2-methoxy-5-(2-ethyl-hexyloxy)-1,4-phenylene vinylene], poly
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(9,9-dioetylfluoreny-2,7-diyl), poly(3-hexyl thiophene), (poly N-vi-
nyl carbazole) & AHE-3FATE AR ZAbol o HFEF ] ¥
B ¥ 2BUES o8] 2FAPCH, FFE D B4A
=9 H3E Y3t UV/Vis EZHE ol &3ttt 53], A&
W 2Atel] 98 of/] 5= Falw o) Boba M= o) W %
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7t gl whE, E $3H0= 13t JAIH o] M olEE st
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9o FEH AT Fo& A ANEGE RS A, B
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Study for Gadolinium Extraction using Metal Ton
Implanter =~ TRINH Tu Anh, HONG In Seok, LEE Hwa Ryun,
CHO Yong Sub(PEFP, KAERIL) In Gadolinium, a rare earth ele-
ment, the partially filled 4f electron orbital is located relatively close
to the nucleus and is shielded very efficiently by the outer electrons.
Due to this shielding, the intra 4f shell transitions result in very
sharp optical emissions. As silicon is implanted by Gd" ions, it can
emit photoluminescence, which is widely applied in optical
communication. In this study, the Gd" extraction condition by met-
al ion implanter, beam shape and depth profile were studied. The
authors find that extraction current is 2uA and beam size is lcm x
lcm. We irradiated 50 keV Gd™ beam into silicon wafer with dose
of 1x10" ion/cm’. The depth profile was determined by Rutherford
Back Scattering (RBS). Photoluminescence spectra of Gd-doped Si
nanocrystal is also study. Detail of our work will be discussed in
this report.

* This work is supported by Ministry of Education, Science and
Technology of Korea

Metal-Insulator Transition (MIT) device applica-
tion with Transistors A1 71€k, 2 2%, o] %7, & A%, 2 &
(A=A AT, MIT 231 - #spr]ed g st o sf
B, A 2R, ARG AT, MIT 241, 237
HAENATE, MIT &A1Y - FFA G, H7]A0]F8F)
Metal-Insulator Transition (MIT) devices switched by the external
voltage are fabricated by a pulsed laser deposition (PLD). The cur-
rent jump of these devices in I-V curves occurs around 10 V. For
several applications of the MIT, we have observed the changes of
MIT jump voltages (Varr) and the voltage (or current) oscillation on
a composite device of the MIT device and a typical transistor such
as BJT and FET. Vi is increased when the external resistor is seri-
ally connected. For the composite devices, whereas, Vit shows an
interesting behavior. These devices can be used for potential appli-
cations of temperature sensors and frequency-controllable electrical
devices.

Electrical Characterization of ZnO Nanowire Field
Effect Transistors with High-k ALQOs; Gate Dielectric Layers
SEQ Jaeduck, JO Gunho, MAENG Jongsun, KWON Soon-Shin,
HONG WoongKi, JO Minseok, HWANG Hyunsang, LEE
Takhee(Gwangju Institute Science and Technology, Department of
Materials Science and Engineering.) One-dimensional nano-
structures including carbon nanotubes and semiconductor nano-
wires are promising materials for future nanoelectronic applications.
Among these, the ZnO nanowire with a wide bandgap (~3.4 eV)
and large exciton binding energy (~60 meV) has attractive attention
for diverse nanoscale devics such as field effects transistors (FETS),
chemical sensors, light-emitting devices, and photodetectors [1-3].
In particular, the nanowire FETs with SiO, dielectric layer have
been intensively investigated as the fundamental element for in-
tegrated circuits. In contrast, high-k gate dielectric materials such as
HfO,, Al,Os, and silicates have been integrated with Si CMOS tech-
nology to overcome the gate leakage current and to improve device
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performance.[4] In this study, we have investigated the electrical
characteristics of the ZnO nanowire FETs with high-k Al,O; gate
dielectric layer. The controlled-thickness Al,O; films were deposited
by atomic layer deposition. The equivalent oxide thickness (EOT)
to confirm the gate leakage current is obtained by taking the capaci-
tance value measured for dielectric AlOs layers. As the thickness of
the gate dielectric Al,Ozlayer was reduced, the source-drain current,
the transconductance and mobility increased due to the large ca-
pacitance and the threshold voltage shifted toward the negative gate
bias direction.

[1] W.-K. Hong, J. I. Sohn, D.-K. Hwang, S.-S. Kwon, G. Jo, S.
Song, S.-M. Kim, H.-J. Ko, S.-J. Park, M. E. Welland, and T. Lee,
Nano let. 8, 950 (2008) [2] W.I Park, G. C. Yi, M. Kim, and S. J.
Pennycook, Adv. Mater. 15, 526 (2003) [3] J. Goldberger, D. J.
Sirbuly, M. law, and P. Yang, J. Phys. Chem. B. 109, 9 (2005)
[4] M. L Green, E. P Gusev, R. Degrave and E. Garfunkel, J. Appl.
Phys. 90, 2057 (2001)

Complementary Logic Circuits Based on Hybrid
Nanodevices of SWNT and ZnO Nanowire FETs  JO GUNHO,
HONG WOONG-KI, SOHN JUNG INN', JO MINSEOK, SHIN
JIYONG, WELLAND MARK E.!, HWANG HYUNSANG,
GECKELER KURT E., LEE TAKHEE(Department of Materials
Science and Engineering, Gwangju Institute of Science and Technology,
Gwangju 500-712, Korea. 'Nanoscience Centre, University of Cambridge,
Cambridge CB3 OFF, UK)  Recently, we demonstrated that SWNT
FETs show a high tolerance against proton radiation [1], while the
electrical characteristics of ZnO nanowire FETSs are sensitively in-
fluenced by the surface trap states at the interface between the ZnO
nanowires and dielectric layer [2]. In this presentation, we report
predictable and controllable complementary logic circuits based on
hybrid nanodevices comprising p-channel SWNT and n-channel
ZnO nanowire transistors. Using this hybrid approach, we demon-
strated a complementary inverter, NOR and NAND logic gates,
and a static random-access memory (SRAM) cell with an operation
superior to devices and circuits based on a single carrier type and/or
diodes [3-5].

[1] Woong-Ki Hong et al, Nanotechnology 17, 5675-5680 (2006).
[2] Woong-Ki Hong et al, Nano Lett. 8, 950-956 (2008). [3] Yi Cui et
al, Science 291, 851-853 (2001). [4] Adrian Bachtold et al, Science
294, 1317-1319 (2001). [5] Won Il Park et al, Adv. Mater. 17,
1393-1397 (2005).

Performance of Pd-Pt/WO3 as a hydrogen sensor
material in various environments 4 A4, o] A, 7 F =,
QAN BT 2L G)  AAD FA Y F o7t FEST
U= 7HH, FEH e A AL 4 A o] e T4 o
Al FOFA 7haL ek SR g Z7] FellA] 4% o149 SR
o) S} Qe F2E FAA A8 A i TEe
Z71d AAE & AAX7|E0] - S Q&0 AF7
2| Ao QAN 2N E B AN F B3] B Sk A
£ 52 Fzo] JUHE AGNA 28 AT SAME 2 T2
2 ZAY % Qlojof 7] W Eol EL A% PP 27F

=
SA Y of ol 2Bt & < gtk AFER Z AT A
= FH #49 230 w2} 4 AA AREEE HeEEal
Pd-Pt/WO39| 54¢] o] 9A Wesl=AE A73t3ith 23 H
P22 Pd-Pt/WO3 oA ¥ ehg A 2ok 5, upepe] =4 7k
| et A& A7sl7] Aste] farks 8 /7180 23
3 Z2HE 7Sl =2AZE W e FHE AEE S569
th. £ in-situ Raman 3% & AHg-3te] 4% 7149 =2 = %)
S W A vrEre] o | whE-g Hol=A] ATFSksiTh et of
et 59 225 WSAZS o A whgo] HAsA doju=
Z] 9] insitu Raman #3942 AHgsto] glsigint. 1 A%
Pd-Pt/WO3 B2 4 714 £ A 23 v 71 Al A 589 &
FIHE S HolA] ¥9kor Raman £ 23 JA] F47]A]
o B AQdstae 5E AEE BolA gt £ 2EE
20%= oA S0 9] 9] F9 2= At N = A AlA dhep
o] ghgo] HASHA dojuh= A2 A1 5 U

AY AZY SFNALEAE o] &3 €49
B3 2233 FAM, A E B E(FFEEGGAT
2) A €93t 259 @9l Adl(kelvin)2 9 HSH
ol d9Ed 2x9] 1/273.15 & B FH o] Ut} o] 3t o}
9 2G9S B2y 7E FFE o83t AP e
o] FAF o2 YA Qi EHTH & F oot A
EVR ATE Exg doln, Exul A4 & H e X3
gozM ANG AP = )k ARl 2= P9 A&H S
ZEE J7] S8 Exw 44E B A4S R2AM 3
U3tA FFstood, 1 PHOZE SPIH2EA, A3
2T, FE2EA 5& o] &3 Aol Utk T3 49 25
23 E A G A U AT G AES ot A
R FHGATAANA FFA3A e SFHALEAE ol &
3 dAdsta 2= 279 A2 9 1Y 4ES Fe g2t

Luminescence Properties and Upconversion
Dynamics of C(NGG:Tm™* Crystal 7 4], & 243, Al & A &
Z(Department of Physics, Pukyong National University.) ~ Luminescence
properties of Tm’" ions doped in Calcium Niobium Gallium Garnet
Ca3Nbi 6875Gas.1875012 (CNGG) crystal are investigated by laser ex-
citation spectroscopy in the temperature region 15 K — room
temperature. Luminescence spectra in a spectral region of 400-850
nm are investigated under excitation into various excited states of
Tm®" and conduction band of CNGG crystal. The emission band of
Tm** doped CNGG are observed to be broader than those observed
in other Tm®" doped crystals. This is due to the disordered structure
of CNGG. CNGG crystal has a disordered structure due to enor-
mous variety of different types of ions and cationic vacancies in the
regular sites of host lattice. The emissions spectra observed the up-
conversion by the excitation with 786 nm. The 786 nm light irradi-
ations correspond to excitation into the *H, state of Tm’". It is de-
scribe the mechanism and dynamics of the upconversion emission
in Tm®* doped CNGG.

Ep-117 Luminescent Properties and Crystallographic sites
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of the Eu’* doped in BaY;0: Al %, & 28, 2 24], QIAO
Xuebin, A EX(EFH8l)  The Eu’ doped BaY,04 samples
were prepared by High-temperature solid-state reaction and sol-gel
methods. X-ray powder diffraction (XRD) analyses confirmed the
pure phase of BaY;Os. Scanning electron microscopy (SEM)
measurements indicated the crystalline and size distribution of
BaY,O4Eu’*. The excitation and emission spectra were measured.
The site-selective excitation, emission spectroscopy, and lumines-
cence decay have been investigated in the *Dy-"Fo region under a
pulsed, tunable, narrowband dye laser, which shows three different
Eu’" sites in BaY;04.

Vacuum ultraviolet and ultraviolet spectroscopy of
Eu®" activated buchwaldite NaCaPO;  HUANG Yanlin, A] &,
QIAO Xuebin', & A3, 1 4", A 13! (College of Chemistry,
Chemical Engineering and Materials Science, Soochow University, China.
'Department of Physics, Pukyong National University.) A red emit-
ting phosphor, Eu*"-doped buchwaldite NaCaPO,, has been pre-
pared using sol-gel method. X-ray powder diffraction (XRD) analy-
ses confirm the pure crystalline phase of NaCaPO,. The morpholo-
gies of the phosphor were investigated by scanning electron-micro-
scopy (SEM), which indicated that the phosphor had a good-quality
of surface crystallization. This phosphor had the grain sizes of
around 500 nm with fairly narrow size distribution. The vacuum ul-
traviolet (VUV) synchrotron radiation spectroscopy technique was
applied to study the luminescence properties of this phosphor. The
excitation spectra revealed that there is an efficient energy transfer
from the host to Eu®* ions. Upon excitation with VUV and UV radi-
ation, the phosphor show strong red-emission at around 611 nm
corresponding to the forced electric dipole *Dy—’F, transition of
Eu’* ions.

Extreme Ultraviolet 39-& ©] -89 Mask®] ¥HA}
= %% 9 AIMS, EUVIL 34 7o) fi& A7 932 3
a3t 2 AT, B 499, A 92, B sF(EFEHY oz A}
A71&e. 'Y r]eF FAE. ‘VMT) EUVL(Extreme
Ultraviolet Lithography)< 13.5nm¢] 3-3-& o] &3t 7]&£9] dl=
A FZA GAE FEL T e AU w=A 2oy Vs
24 32nmF ©]3+¢] DRAM, FLASH | 23] S g 82 Ao g
Agdnh B A4 Extreme ultraviolet (EUV) 2 ©]-&3
EUV blank mask®] ¥ 23S F339 2™, maske] 284
AHE 913 AIMSS} THE S o] &3t F71HRI HEH & T3]
£33 EUV interference lithography (IL) 2X& T3ttt <4
S RE IFFETIAT4AY 11B HEkl 9 EUV 39S AHE3H
3 71& AXH reflectometerS ©]-&3}] mask] WALE ZH S
S35t maskd] 5 B7HE AAIBATH rtA A WA EE YA
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Ep-121 Near-field EMI Shielding Characteristics Of Multi-
walled Carbon Nanotube/poly(methyl-methacrylate) Composites

Using Micro-strip Line = %157, 71 J 2k, o] 219, o] F4, o &
A(E2] ) ot A tEy B Yk FHE

(MWCNT)9} poly(methyl-methacrylate) (PMMA)E Z&3lo] F
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A FF9 T2 A 20d 5 AL EE
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Measurement of Extra-Low Water Vapor
Permeation Rate for OLED Displays 3 ¥, & 48 71 3
(SF=ETHFATY) Flexible organic light emitting devices
(OLED:s) are considered to be a next-generation display technology.
However, since the materials currently used in OLEDs are highly
sensitive to water vapor, a low-water vapor permeation measure-
ment technology is essential to the development of flexible barrier
substrates for the encapsulation of the OLEDs.This study developed
a testing device for water vapor permeation in the range of
(10°~10°) [g/m’ day], which is necessary for the display industry,
by using water that included tritium, a radioactive isotope. This
method enabled an absolute quantitative measurement of water va-
por permeation.Uncertainty of the established apparatus was about
1.88x10° [g/ m’ day] with respect to a specimen having a water va-
por permeation of 10° [g/ m’ day], but it is expected that this testing
range could be expanded if the temperature of the test chamber
were increased.
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Spectral analysis of single celled green algae
Chlamydomonas using micro-Raman imaging system v =9,
3 A4, 3 B, o] AoV (X Fu Ea] 3 A Z sl
Z¥elgl)  Chlamydomonas reinhardtii= 5 71 2] flagellaS ©]
&3 FHole 54 DA E AEolth k10 umé| 2715 713
o] A E BEL Yo 2 @ 249 chloroplast(d =)} pyr-
enoid, nucleus 18] L W& X7 & F =1 pm 3719 eyespot
© 2 o]Fo]A 3t} Chlamydomonas:= A E9} £} A E-S}of A
ZEAQ £ et AT(ThF A whgI BRI, 9
)9 718 A2 AMEE O] gk B HZ XA oA
9] Rl F4 A 2o & o] G AL it & Aol A= et £
o|H|Z & o] &3t clamydomonas®] T4 2429 FF W&ol
AFo] AE eyespotd] M E W F&3 x| =3 3fax} ot
AA MEE T tet Asetd 59 £¥7 2 o] &
o w2} 47 ShHEol Bt AeRErt 2 At gek &
FHZ o] AA A XY 249 SgET FHG JAFEE FB
& UE RE S AXNA EaL 24 &l HouA gA HHT &
Atk FxA vt EF2 514.5nme] 3G 7H ol 2 & o] 2 #|
O|AE of7] BOF o] & Y oH, HEAZE EHF L& oF 1
me] 2712 23S P43} Edgefilters} A3t 2 32A2HCCD)
£ o] &3t LA EY S AT E AE AT S GAE A
&, Chlamydomonas®] carotenoid®t #HI NFrR= Z7}
1159cm’, 1524cm’ o]t} =3 o] WEREE 7]% 0 2 chlamydo-
monas®] 25t o|H| A& ZF Tt o] AFE B FE Ang
o|m A ¢} Ato) A& WAL = Utk B AV AR IR1E ¢l
EAEY FEa4F, GEANE B U

Simulation of lateral diffusion model of trans-
membrane protein ~ ©] 4%, 7 HZ, F F8, 1 A A (KAIST,
Ee] 3ty g ety Ea]8lTt) P. G. Saffman and M.
Delbruck suggested a theoretical model about diffusion in a highly
anisotropic environment in 1975. They predict diffusion coefficient
D is proportional to In(1/R), where R is the radius of the diffusing
cylinder. However, in 2005, Y. Gambin found experimentally D
has 1/R dependence on the radius of the protein using FRAP
method. Theoretical support was successively reported by A. Naji
in 2007. They show protein-lipid interaction can suppress the mobi-
lity of the protein. We perform computer simulation in various sit-
uations in order to find realistic diffusion model.

Thermoluminescence Spectrum of X-ray Irradiated
Diamond Film KIM Taekyu(Jeonju National University of
Education, Department of Science Education.)
synthesized by a chemical vapor deposition (CVD) and were char-
acterized by the measurement of SEM, XRD, Raman spectrum,
and 3-D thermoluminescence(TL). From SEM analysis, the CVD
diamond film is grown to be unepitaxial crystallites with pyramidal
hillocks. XRD exhibits the strong (111) peak and the weak (220)
and (311) peaks of diamond besides the (222) peak of B-SiC.
Raman spectrum of synthetic CVD diamond film shows the dia-

Diamond films were
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mond line at 1332 cm” and two broad bands around 1350 and 1500
cm’”. The three-dimensional TL spectrum of CVD diamond film ir-
radiated with x-ray has one peak located at 560 K and 430 nm. The
form factor of 560 K glow peak is calculated to be 0.44 and the ki-
netic order is found to be first. The activation energy and the escape
frequency factor of 560 K glow peak are calculated to be 1.02 eV
and 3.4x10" s, respectively. From the result of curve fitting
method. the activation energy and kinetics of the 560 K glow curve
are fitted to be 1.04 eV and first order, respectively. The emission
spectrum at 560 K is split into 1.63 eV, 2.60 eV, and 3.07 eV emis-
sion bands. The 1.63 eV emission band is found to be related to an
optical center corresponding to a silicon-vacancy. The 2.60 eV emis-
sion band ascribed to an H3 center associated with a point defect
consisting of nitrogen-vacancy pairs. The 3.07 eV emission band is
associated with the A center related to extended defects and two
nearest neighbor nitrogen atoms on C sites.

Thermoluminescence of Neutron and X-ray
Irradiated MgALQO; Spinel KIM Taekyu(Jeonju National
University of Education, Department of Science Education.) ~ The ther-
moluminescence (TL) of MgAl,O4 spinel irradiated with neutron
and x-ray were measured. Glow curve of irradiated MgA1,O4 spinel
shows single dominant peak at 415 K with large width. Form factor
of 415 K glow peak is calculated to be 0.52 and depends on the sec-
ond kinetic order. TL intensity of MgAlL,O4 spinel irradiated with
x-ray after neutron is smaller than that with neutron only due to the
optical bleaching of x-ray. Based on the peak shape method, the ac-

tivation energy for t, 8 and ® are calculated to be 0.79 eV, 0.80 eV
and 0.79 eV, respectively. Also, the activation energy of 0.745 +
0.01 eV is computed from the initial rise method. The emission
spectrum of 415 K glow peak is splitted into 518 nm and 683 nm
emission bands, which are related with the hole captured at V> and
Cr** impurities, respectively. Due to the hole capture cross-section
of Cr** being larger than that of V¥, the TL peak temperature of the
683 nm emission band is lower than that of 518 nm emission band.
The wide width of 415 K glow peak is caused by the overlap of
glow curves with different emission wavelengths and peak
temperatures.

Carbon Nanotube Resonator-Based Biosensors
LEE Hyun-Seok, LEE Hee-Jo', CHOI Hyang Hee’, YOOK
J ong-Gwanl, YOO Kyung-Hwa(Department of Physics, Yonsei
University, Seoul 120-749, KOREA. 'Department of Electrical and
Electronic Engineering, Yonsei University, Seoul 120-749, KOREA.
’National Core Research Center for Nanomedical Technology, Yonsei
University, Seoul 120-749, KOREA.)
resonant carbon nanotube-based biosensors using a streptavidin-bio-
tin system. A clear resonance is observed at 10~13 GHz for the car-
bon nanotube resonator. After binding the streptavidin to the bio-
tinylated nanotube, the electrical resonant frequency of the sensor
exhibits a dramatic shift to a lower frequency by 0.7 ~ 1.3 GHz.
The simulation results suggest that the resonance frequency shift
can be ascribed to the capacitance change of the nanotube.

‘We demonstrate microwave
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Thermal Exponents from Specific Heat: 2-D
Triangular-lattice Ising Antiferromagnets in an External Magnetic
Field HWANG Chi-Ok, SEUNG-YEON Kim'(F7}52] 73
P& '2FgiekaL)  We evaluate the density of states g(M,E) as
a function of energy E and magnetization Mof the Ising models on
square and triangular lattices, using the exact enumeration method
for small systems and Wang-Landau method for larger system-
s.From the density of states the average specific per spin has been
obtained and from the peak positions and finite-size scaling the ther-
mal exponents were obtained. The results agree with those from
Fisher zero approach.

Optimization of consensus time by mixing the vot-
er and the majority voter models on scale-free networks ~ YANG
Jae-Suk, KWAK Wooseop', KIM In-mook(Korea Univ. 'Chosun
Univ.) We introduce a spin model mixed the majority voter
model withprobability p and the voter model with probability
l-p andthen we measure the consensus time of it on the
scale-freenetworks with various degree exponents. We find that
theconsensus time depends on both p and degree exponents.
When all spinsare following either the voter model or the ma-
jority voter model,the average consensus time takes too long.
On the other hand, whenspins are following the majority voter
model and sometimes theyare following the voter model, the
average consensus time isshortened. We find that the optimized
ratio to minimize theconsensus time is p=0.88(1) from numer-
ical calculation.

Clritical behavior of the XY model on uncorrelated
and correlated random networks KWAK Wooseop, YANG
Jae-Suk', GOH Kwang-1l', KIM In-mook'(Depr. of Physics, Chosun
University. IDept. of Physics, Korea University.) ‘We study numeri-
cally the critical behavior of the XY model on the Frdos-Renyi ran-
dom graphand a growing random network model, representing the
uncorrelated and the correlated randomnetworks, respectively. We
also checked the dependence of the critical behaviors on the choice
oforder parameters; the ordinary unweighted and the de-
gree-weighted magnetizations. On the Erdos-Renyi random net-
work, the critical behavior of the XY model is found to be of the
second-order withthe estimated exponents consistent with the stand-
ard mean-field theory for both order parameters.On the growing
random network, on the contrary, we found that the critical behav-
ior is not of thestandard mean-field type. Rather, it exhibits behav-
iors reminiscent of those in the infinite-orderphase transition for
both order parameters, such as the lack of discontinuity in specific
heat andthe non-divergent susceptibility at the critical point, as ob-
served in the percolation and the Pottsmodels on some growing net-
work models.

Partition Function Zeros of the Superantiferromag-

netic Ising Model on Square Lattice < &4, o] A& A A9,
1 a3 a3 1 a3 2
A A (¥ el ‘ST n, YR We

study the square lattice ising model with nearest neighbor and
next-nearest neighbor interactions by using Wang-Landau Monte
Carlo algorithm. It is believed that four different phases appear
in this model : paramagnet, ferromagnet, antiferromagnet, and
superantiferromagnet. The properties of phase transition into super-
antiferromagnet are almost unknown even though extensive studies
have been performed. We obtain the distribution of the partition
function zeros in the complex temperature plane from the density of
states which is calculated by Wang-Landau algorithm. Controlling
the coupling ratio between two interactions, we investigate the
properties of phase transition into superantiferromagnet.

Self-organized criticality in Axelrod model 2
T8 8, A QFYdGgE EEH) e 239 9
T gkl &I Axelrod 28] SOC(self-organized criticality)
Aol g3ty AFEATh Axelrod 282 B39 FAAME
($gp)oll wEA HA FSHAZE dDESe] &3te DAGH
(ordered phase)$} T3HAI7} Tk F3l2 ARSI EHE FEAY
Hl(disordered phase)?] F 71x19] &5}l (absorbing state)Z 1}
A Aok BE 99X £314 o] S A wUe EA FF
A= E delolH tE Bee S8 E e & S dth
F3AV =4EE FHE A Eoizs o 3 /X9 Ful4 &
AL vlto] S5 S A FHA] 7]+ single feature perturbationS
T HA Ae A3 HFE S E dgseil]. 8le
A E A W EHY A $Joll A single feature perturbation =3 & tF
Al FdE el S0l W7k 9] AIZK$t$) e 1u E314 S0
W3l =29 F($s$)E 44 583t Numerical simulation
o ZRE §$59} $s$9) B I, $P(t) (sim}t*{-\alpha}$, $P(s){sim}
sM-\tau}$}+ 2ol HH = (power-law) S THETE Lot o] F
St g A Az FHH SOC &l Fate] =9t}
[1] K. Klemm, V. M. Eguiluz, R. Toral, and M. San Miguel, Phys.
Rev. E 67, 045101 (2003).

ox,

A 38 28T SNX 9 Axelrod B X
U, A 35, & 59, 4 9(Fgdgn)  SEle v X
(degree distribution)”} $P(k) {sim}k* {-gamma}$S WZE3t= A
=X 3257 AddA w39 B4 gFol T AxelrodZF A o
sto] A3t Axelrod 289 FAXEE $qb2t 3tHQAIRE
$q_c$7F EAS) $qq $E W= FHLLEC MR HUE T3 E
ZA == FAAGE I Ak o] AA-FAA o] A &
ol A A 2579 5 A Fgamma$el] &3t o] E
A A3l =AE A3+ th$gammale3$ol A= $q c$7F 73 2
E42] Z7] $N$oll thsted$q {c}(N){sim}N"{eta}(eta>0)$<} 2=
PR S UETS F327] 35 (finite size scaling)©]| S A
3lo] Golfl Ytk o]+ $N ightarrowinfty§d o = F3t=7]9)
IEDH A= dRols ESAEA Fa 3= o d $g$oll A
= 3 ZAAEH A S et vHE $gamma>3$el A= $N
ightarrowinfty$d ] #-3+31$q_{c}$oll A AR o7 YebES BT
Continuum percolation of nanotubes

& o3,
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ductivity of a nanotube-based system has been two of the most im-

The connectedness and con-

portant physical quantities to understand the nanostructure and de-
signing a nanoscale device. In this study, we apply the continuum
percolation theory to nanotube-based systems. Using the Monte
Carlo simulations, we find that there exists a certain concentration
of nonotubes (percolation threshold), $n_c$ above which the macro-
scopically connected cluster of nanotubes is formed. In particular,
we show that $n_c$ decreases as the isotropy of the nanotube ori-
entation increases. Furthermore, we also measure the conductivity
near $n_c$ for various nanotube orientations. We expect that our
study provides routes to manipulate the percolation threshold and
the level of conductivity in designing nanodevices.

o] 3} o] A 9}to] &Y (two-dimensional XY mod-
)X ArAg 598 KIM Minsu, CHOI M. Y.(Seoul
National University, Department of Physics and Astronomy.) A<} ¢
Ho8g Atole] FE we] e 9E JERAY T
(information transfer dynamics)& &) 2=9}o] B ol A-g3lo] 1 A
S XA, AERY FZ Zo|¥(Entropic sampling algo-
rithm) & o] §3te] Al g7tk 7129 FRAY S8t AT
A R 0]3 =38 (Ising model) S M A% R th YL 717
£ o 2so] BYS A%AQ YAHS ANER ARG
1< (order parameter) ] FELEFFE A4St 18 o] A
%29 Polo) Ju AEZE T3, 1 Waje] whe} A=)
FE AsHZIE FEET BEd U() HAEE Ae A7H3
o) B ZAIL 07 RET v LA} 53] Al3kel B W
e A7 mhgel A A Y SHe BHEE AN B LAFY JB
g (correlation function)®] AEE 7|3t AlbeaS 2olA
9% A7l Ma} AbeEd Has, 1 Aleld] ARe
(coherence) %72 04 = o] 459} W@ =2] ).

Conserved mass aggregation with mass-dependent
fragmentation and diffusion rate KIM Yup, LEE Dongsjin,
KWON Sungchul( 48]t 8} E2] 8}-7.) We study the con-
densation phenomena of the conserved-mass aggregation with-
mass-dependent diffusion rate and fragmentation on scale-free net-
work (SFN) with$P(k)\sim k*{-\gamma}$. In the model, the whole
mass $m$ of a node isotropically diffusewith rate $D(m)=m"{-\al-
pha}$. With rate $\omega$, a mass $m"{\lambda}$ is fragmented-
from the node and moves to the randomly selected nearest neigh-
boring node. The modelexhibits various phases by the competition
of diffusion and fragmentation. First, weconsider SFNs of $\gam-
ma>3$. For $\alpha>0$, there is a crossover $\alpha c$ over
which the fragmentation characterizes thecondensation phenomena.
For $\alpha<\alpha c$, the phenomena is determined by the
diffusion. Examining the stability condition of an aggregate, we find
$\alpha_c=(\gamma-2)/(\gamma-1)$. For $\alpha \geq \alpha_c$,
the system undergoes the same typeof the condensation transitions
as those of the zero-range process. For$\alpha<\alpha_c$, the sys-
tem is in fluid phase characterized by diffusion. $\alpha_c$changes
from $(\gamma-2)/(\gamma-1)$ to $1-\lambda$§ at $\lamb-
da=1/(\gamma-1)$. For$\alpha <0$, $\alpha_c$ is given as $\al-

pha_c = -\lambda$ over which the system is inthe fluid phase char-
acterized by fragmentation. At $\alpha=\alpha_c$, since thediffu-
sion and fragmentation are equivalent, the condensation transitions
occurs. For$\alpha <\alpha_c$, the complete condensation takes
place by diffusion. On the otherhand, for $\gamma \leq 3$, the
structure of the phase diagram is not changed except$\alpha_c$ is
terminated at $\lambda=1/(\gamma-1)$ over which the system is
in the fluidphase by fragmentation. Incomplete condensed phase re-
places the fluid phase by diffusionof $\gamma>3$.

Phase Response Curves of Coupled Oscillators
KO Tae-Wook, ERMENTROUT Bardl(Department of Physics, Korea
University. IDepartment of Mathematics, University of Pittsburgh.)
Many real oscillators are coupled to other oscillators and the cou-
pling can affect the response of the oscillators to stimuli. We inves-
tigate phase response curves (PRCs) of coupled oscillators. The
PRC:s for two weakly coupled phase-locked oscillators are analyti-
cally obtained in terms of the PRC for uncoupled oscillators and the
coupling function of the system. Through simulation and analytic
methods, the PRCs for globally coupled oscillators are also
discussed.

Fp-011 Structure of correlations with partially surrogated

price fluctuations % %, 2 £&, A A (FFFG7 &4
'BAYSW)  The well-known facts of financial markets sup-

ports that the pricefluctuation contains the information about the
complexity ofinteractions among market participants. In this work,
we present anew surrogate method in order to find the dependency
of higher-ordercorrelations on the magnitude of price fluctuations.
By sorting thereturns into several groups with respect to the level
offluctuations, we show that the large fluctuations characterize the-
structure of temporal correlations of a financial time series.
Inparticular, by investigating the positive and the negative partsse-
parately, we confirm that the risk-averse behavior of traders is ex-
plicitly observed in financial markets.

Return Intervals Analysis of the Korean Stock
Matket 3,73 4, & de(FFel=d. ' 2gFHT
8fwl)  We investigate scaling and memory effects in return inter-
vals between price volatilities above a certain threshold for the
Korean stock market. We find that the distribution of return inter-
vals can be approximated by a scaling function that depends only
on the ratio between the return interval and its mean. We also find
memory ffects such that a large (or small) return interval follows a
large (or small) interval by investigating the conditional distribution
and mean return interval.

Negative Feedback Loop for Post-transcriptional
Regulation in Circadian Expression of mouse Period3 KIM
Sung-Hoon, WOO Kyung—Chull, LEE Kyung-Ha', KIM Do-Yeon',
KIM Kyong-Tai', KIM Seunghwan’(School of Interdisciplinary
Bioscience and Bioengineering, Pohang University of Science and
Technology. Ilaboratory of Molecular Neurophysiology, Department of
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Life Science, Division of Molecular and Life Science, Pohang University of
Science and Technology. ?Asia Pacific Center for Theoretical Physics,
National Core Research Center for Systems Biodynamics, Non-linear and
Complex System Laboratory, Department of Physics, Pohang University of
Science and Technology.) A circadian rthythm of physiological
processes is generated by the transcriptional and translational con-
trol of clock genes. In addition to both regulatory mechanisms, it is
identified that some of clock genes are modulated by a post-tran-
scriptional way — UTR-mediated mRNA decay, cap-independent
translation, and so forth. Recently, it is reported that UTR-mediated
mRNA decay is important in circadian oscillations of mouse peri-
od3 (mPer3), one of the clock genes. We propose here a simple
model for describing the post-transcriptional regulation in circadian
mPer3 expression. First, we experimentally identified the post-tran-
scriptional regulatory factors and their roles in circadian
oscillations. Then, based on a negative feedback loop, we created a
mathematical model consisting of components for mPer3 (mRNA,
cytosolic and nuclear proteins) and post-transcriptional regulatory
factors. Numerical simulation shows that our model is consistent
with biological experiments and illustrates how the oscillation pro-
file of mPer3 is changed by post-transcriptional regulatory factors.

Spam Source Clustering With Similarity Measure
And A Potential Landscape =~ SHIN Jeongkyu, KIM Seunghwan
(APCTP, NCSL, Department of Physics, POSTECH, Pohang, Korea
790-784.) The spam detection is one of the most challenging
problems in electric communication networks. The IP spoofing,
which falsifies the referrer, is a well-known method to disturb the
depender in specifying where and whom spam sources are from. We
suggest a method to specify the spam source. We speculate that
each spam source that either has the same victim list or uses the
same spam hosting program. We construct the spam source - target
relationship as a bipartite network and construct a weighted net-
work by projecting it using similarity measure.We define potential
energy of nodes as the total flow at each node, that is, a summation
of weights of all links, which is used to cluster spammers into a few
spam source groups. This method is tested with the weblog spam
data.Our proposed method can be extended to diverse catego-
rization problems, such as the multiple text categorization, time-ser-
ies analysis and the network subunit clustering.

Betweenness centrality of network skeleton al
37, & <8, A Q(Fgd g E254F) 8 & networkell
] degree correlation®} network®] 7]& Z 4 (skeleton)®] transport
A v G izt AT ol & $3l thFt de-
gree correlationg 714 = network 2] minimum spanning tree(MST)
9} infinite incipient percolation cluster (IIC)<¢] node betweenness
centrality, $C$= =733}tk Erd\"{o}s-R\'{e}nyinetwork (ERN)
o] MSTolA $C$S] EE $P_{MST}(O)$= $P_{MST}(C)
\simC"{-\delta_{MST}}$2] S o] NS HIoH
$\delta_{MST}$= degree correlation® #AIglo] LFTS oA
3tk ERNY IICAIA $P_{IICHO)$SEE A $P_{TIC}HC)
\sim CM-\delta_{IIC}}$2] HHH & =3} 1$\delta_{IIC}$=

degree correlation®] FASS EHTE ¥HA scalefree network
(SFN)9] $\delta_{MST}$+= network®] degree correlationol] &
S H5& WA 2, neutral $F degree correlations ZH= H-5
$\delta_{IIC}\simeql.5$% & Bt}

Characterizing noise in genetic oscillatory systems
UEE, B, A 52, E237)  Noise is in-
herent in cellular networks involving many genes, RNAs, and pro-
teins, and affects deeply living systems. Therefore, we need stochas-
tic method to fully understand the genetic circuits, not only the de-
terministic method. Here we present a framework for studying the
noise characteristics and their propagation property of systems with
oscillatory activity. Using an exact stochastic simulation of
three-component genetic circuit constituting a negative feedback
loop, we quantify the fluctuations and correlations in the periods
and amplitudes of oscillations as well as the strength of local
fluctuations.

Betweenness centrality of correlated networks
LEE Sungmin, YOOK Soon-Hyung, KIM Yup(4 &/ o &} &2] 3}
#) S8 network?] degree correlation©] betweenness cetrality
BOl P ol gt AT-E 3+t BCE= network®] 54
4 (transport) 9 YA EHS AFA+= T8 Folth
Network®] correlation< Peason's coefficient $r$oll <J3| A ZF ==
o 3= ©] $r$82 WA 7= P 22 link rewiring (LR) &3
& AH&3IA T LRE &3l A A E networkE¢] BC £ $P(b)$
BC2] degree )&/ $b(k)$ 52 =224 degree correlation©]
B B HX e TS AT Scalefree network
(SFN) & degree %7} $P(k) \sim k*{-\gamma}$ <} 2 pow-
erlaw & TEA17]= network®]th $r=0$21 SFNelA= $P(b)$<t
$bK)$7T powerlaws 7FR o] & &EA A=l $r>0$9 SFNoI A
BCE =33 23 $\2< gamma \leq 3$¢) SFNellX &= $P(b)$<t
$b()$7F power-lawoll A o= AL A Th wHA $\gam-
ma > 3$Q1 SENoA = $PD)$t $b($7H $r=0$31 B¢+ 5L

=

power-laws THESHCL

U rlo

Mathematial model for glucose regulation AS
g, 3 79, & 49°, 1 A s R A2}
o A Fe] HER ‘Ajg s ot} oFel))
We describe the development of a whole feedback model for inter-
actions between insulin secreting beta cells and other organs such as
liver, muscle, and fat cells. First, we construct a mathematical
model for glucose regulation in the presence of mutations in the glu-
cokinase gene, which phosphorylates glucose to glucose-6-phosphate.
The resulting defects lead to a rise in the threshold of blood glucose
that triggers insulin secretion in beta cells. The model consists of
enzymatic reactions of glycolysis, mitochondrial ATP production,
and mathematical descriptions of molecular mechanism of glucose
induced insulin secretion. With the reduced glucokinase activity
taken into consideration, the model displays oscillations of key
components of blood glucose regulation, including insulin secre-
tion, calcium oscillation, and membrane action potential bursting.
Finally, we construct a whole feedback model for glucose regulation
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and devise means to compensate for the defects in glucokinase, con-
sidering fast dynamics of bursts and slow dynamics of glucose-in-
sulin feedback. From the whole feedback model, critical regulatory
points are found.

Dynamics of Stomatal Conductance in Response
to Humidity under Osmo-regulation and Drawdown Hypotheses
KWON Hyunwoong, CHOI M. Y.(Seoul National University,
Department of Physics and Astronomy.) ~ The size of a stomatal aper-
ture is determined by epidermal and guard cell turgor pressure. If,
during transpiration, water potentials of the guard cell and of the ep-
idermal cell reduce by the same amount, with the osmotic pressure
of the cells unchanged, the mechanical advantage of the epidermal
cell over the guard cell would cause the stoma to close when humid-
ity increases. This accounts just for transient wrong-way responses
of stomata. In the steady-state responses, on the other hand, a num-
ber of experimental evidences indicate that the guard cell turgor
pressure should overcome the epidermal mechanical advantage; this
may be achieved through active regulation of the guard cell osmotic
pressure and/or drawdown of guard cells compared with epidermal
cells. To probe the validity of these two hypotheses, we carry out
extensive numerical simulations with either hypothesis and obtain
results in general agreement with the experimental ones.

A Mesoscopic Model for a Double-stranded DNA
AAY, A B EFSHHgL)  Two single-stranded DNAs
(ssDNA) are self-assembled into a double-stranded DNA (dsDNA)
via hydrogen bondings and stacking interactions. While the ssDNA
is a flexible linear polymer, interestingly, the dsDNA is a helical
polymer which exhibits large bending and twist stiffnesses. In this
work, we present a mesoscopic mechanical model for DNA con-
formation and elasticity, and study how the helix with a large bend-
ing stiifness forms from two ssDNAs. We show that stacking inter-
actions, modelled by next-nearest-neighbor interactions between ap-
posing bases, can explain these unique features of dsDNA.
Geometrical constants for B-DNA such as helicity, diameter, and
pitch are quantitatively explained well. Also it shows that the DNA
undergoes a helix-ladder conformational transition under high ex-
tensional forces in an agreement with over-stretching transition ob-
served in force-extension experiments. Most importantly, this meso-
scopic model can derive a twistable wormlike chain Hamiltonian,
along with the stacking-induced bending and twisting stiffnesses.
‘We find their magnitudes are in a good agreement with measured
values, their relative ratio being determined solely by the geo-
metrical constants.

Kineitcs of a DNA confined by Bio-adhesive
Vesicles: Photo Image Analysis 2 71, ©] @A &0/t &
2]8}7)  We studied kinetics of the confined DNAs due to the
spreading of a vesicle on the glass substrate. The phospholipids
membrane decorated with biotins binds on the streptavidin coated
substrate upon spreading. The end grafted mono-disperse DNAs on
the substrate spreads under the vesicle pushed by the vesicle front.

After the vesicle adhesion, the stretched segment under the vesicle
remains straight while the remaining part fluctuates. In order to in-
vestigate the relaxation kinetics of the DNA under that circum-
stance, we analyzed DNA’s photo images obtained by the experi-
ments carried by C.M. Marques group (ICS, Strasbourg). We eval-
uated the mass distribution along the contour of each DNA mole-
cule and calculated the tension profiles. The tension mainly de-
pends on the distances from the vesicle center and the grafted
position. For each segment, the uniform tension is found ( <0.5 pN)
inside of the patch where the molecule is confined. Our study in-
dicates that the kinetics of a confined DNA is frozen due to the sup-
pression of longer modes.

EAFRE & dojjde] B Self-Organized
Griticality Q7 A W&, 4 4%, 2988, 0] 38, 0 4, &
A, 7 A P =A(FPy S 2253 Zgrjeta)
BARY =2 a@% AHg3Th B 3 v}oa(—w a2 olahel &
%v} AA 7L o) BBt A4S 2 5 9le) o
2 Q8] Holl $IX 3= Dol So] LxpH o
2 PGS B3 TR 0] MEE e o= YA o] o] Hw Bk A
A7' BFE e Self—Orgamzed Criticality® 9] 3ht= & 5 2L
o 7t dole] dnlsel 9 W Z 59 RER o]zw
Self-Organized Criticality @39S ¢ =9 B48 90

_,[o

£ o] ATNME A LeiA Uk BFAESS 5o Ao
A7bg gl whet 5 o) o PA ek Golugich,

The Mechanism of High Flexibility of DNA on
Short Length Scales: The Role of Thermal Bubbles oled A
ANY, H SE(ZgFFeln, Ee]efH)  Recently, it has been
revealed that, at length scale of several tens nano meters, dou-
ble-stranded DNA (dsDNA) has a persistence length less than 50
nm (i.e., its well-known typical value), exhibiting high flexibility. In
this work, we study the flexibility of short dSDNAs via numerical
simulations and analytical theory, and show that the observed high
flexibility is attributed to thermal bubbles. Using our breathing
DNA model, we obtain the end-to-end distances and force-ex-
tension curves of dsDNAs, from which we examine how their per-
sistence lengths are influenced by the thermally-induced bubbles
and forks. We find that the persistence length is about 20 nm at con-
tour length 1.7 nm and approaches to 50 nm as the contour length
increases to about 34 nm. This behavior can be quantitatively ex-
plained well by our theoretical prediction which includes a single
bubble in the middle of DNA. This implies that, although bubble
occurrences are rare at a physiological temperature, they can lead to
a persistence length much shorter than 50 nm on short length scales,
as shown in the experiments. We also find that, due to forks,
dsDNAs denature at a critical length 6.8 nm (20 base pairs) at a
physiological temperature and its critical length increases with
temperature.

g2o|te) Sutg YA AH Y WS
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A et AZtE A AT F A=EF T FE| =
o] WG BYS FFH SR o]3fsty] §ite] o] AFTA
Me AHdE W 2R =7 AT g & = oA He
AR FEE 18, AR JES JHolA AT 53
2 rdgstal ol T Sutd =g H Y] HeES
AREAMIR g ARG ERhErE A9E AR WF
AETE A& Bl AR Holok /el et AEH S
ZAFSIAT. 53] bFAI0E gag 55 AHgste] ALt A3t
o] tfF-2o] g FHZH A o] FOIA =T stof HARAMIE
JHESEA

2 X oo A rlo

4

p
oo Ok on

tlo

o

g3 e ¥7 FAYE 2 F IA
(AEdem B2lg7) T 27 O B8 HAL ARE
22 wjdets 2 Z TM-AF ZA0Eo] el 22 A
2 ojekd wpg o g Tk B3, o3 wjd o] A9 Foix
HA HA ) HH T2 AP, A B2 L}
9 g A3t I o] EF BEHRS PR of Fol| wpet A
2 02 BR g udsls whgow HF F2E T o] A4
3 ARTFZ HAA Y ASE 7718 F22 (AATF2) FAE
R Ao 224 T22 AU T 729 §7 44 b7}
2 AL AAA T2} 7L A Aol = 284 T2} A

2 44 720} 530,

AR &5 vhag AL o3 Yoy 2
AQA N AdA F2EY  PIP, TN FED, 4 F
A(F el o]t Bl ghrr) ey WA o &
A B9 Yy} o] i WA, YAzt A28l o
kg 2P0, T2 Hphase)ol B3 AT} Guts] 1
Zolth, AFAA Y AP E F2 2AE ALH AA HF
& e Az Ago] Y Al AVE 2R HeRY B
9] 1) 42K (microphase)ll T3+ A7} Qo] gk ST 25 A
HehS A oUR] Bl S AT YAte] LEe) Al9] LEo
W2 AeA 350 G473 1 45 7k Aol g ATt &
o uh 3328 Aot 2} oA Hu e o 4
9 AAT B3 AL F HA FHOE JFe) £ 0, 1 A
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Numerical study of morphology and ion channel
distribution of a bipolar neuron KIM Seunghwan, LEE
Dongmyeong(APCTP, Brain Research Center &NCSL, Dept. Physics,
POSTECH, Pohang, Korea 790-784.) Neurons have diverse mor-

phological and physiological properties, which determine their
function. Neurons are commonly classified according to the number
of processes; e.g. unipolar, bipolar or multipolar neurons. We study
simple bipolar and unipolar neuron models based on the cable
theory. To understand information processing of the neuron, we
study how morphology influences the propagation of action potentials
(AP) along the axon. We measure the inter-spike interval (ISI) as a
function of the radius and ion channel density of the soma. We find
that there exists a critical ion channel density, which depends on the
soma radius, below which the propagation failure occurs and the
ISI increases sharply. The implications of these findings are dis-
cussed in the contect of the information processing in bipolar
neurons.

FOLDFINDER: Protein Fold Recognition based
on profile-profile alignment usingpredicted secondary structure
JOO Keehyoung, LEE Jinwoo', LEE Sung Jong’, LEE Jooyoung
(Korea Institute for Advanced Study, School of computational scineces.

IKwangwoon University, Department of Mathematics. ZUniversz'ty of
Suwon, Department of Physics.) The first step of template based
protein structure modeling is fold recognition, where one seeks for
proteins whose structures can be used as templates for modeling a
protein of unknown structure. In this work, we propose a new fold
recognition method called FOLDFINDER which is based on a pro-
file-profile alignment method that also incorporates predicted secon-
dary structure information. In order to generate the optimal align-
ment, the method utilizes global-local dynamic programing based
on a score function defined by the correlations between profiles to-
gether with affine gap penalty. Parameters of FOLDFINDER are
optimized using the reference alignment of HOMSTRAD. We have
applied the FOLDFINDER in our blind prediction of CASP8
targets. Examples of successful fold recognitions as well as some of
its limitations will be discussed. Detecting remote homologs re-
mains as a challenge for our future work, where one needs to in-
corporate additional terms such as the predicted solvent accessibility.

Optical Angular Trapping of Micro-size Biological
Objects Using Form Birefringence HA Chungil, PAK Hyuk
Kyu, KIM Kipoml(Pusam National University, Dept. of Physics. "Univ.
of California Santa Barbara, Materials Dept., USA) We use mi-
cro-size biological objects, liposomes of several tens of um, which
are synthesized from soybean asolectin by using a gentle hydration
protocols. The optical properties of the liposomes used in this ex-
periment do not include chemically anisotropic birefringence. In
trapping a liposome using optical tweezers, we find that the lip-
osome rotates around the focusing spot of the trap in response to the
elliptically polarized incident light. We explain the rotation of the
chemically isotropic micro-size biological object in connection with
the angular-momentum conservation of the polarized beam and the
form birefringence characterized by the geometrical anisotropy of
the object. One can make practical application of this study in in-
vestigating the dynamic properties of micro-size biological objects
with similar characterization, such as red blood cells.

- 180 -



