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 T3] §7]8= A tetramethyltetraselena-
fulvalene(TMTSF)9] T+Z3, 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 EJTXE 55
AHE U=dAe B8 SH4AT  H 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
Fof] 1 ~2 AIZHESF 300 °C ~ 500 °CZ FA3tAch 898 F%
2EHE YeYgae 2 23l FHEvE (HR-TEM)S &34
I 9 EXFHE PR en, 34 5 UV-Vis spec-
trophotometerE- ©]-&-3t¢] £33t}
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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<}
0.8 um® & Zr= 100 pm Z o] Y& AZtacnh F U=
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
©]-83+4] Cu(10 nm), NiggFex(20 nm), Cu(3 nm)S 2t 2 Z 2
AT A FGAl A71EE U Fds B oz vl F
™A longitudinal MOKE(magneto-optic Kerr effect)& ©]-&3}
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 YIRS FHAZ $3AEA YA
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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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* ACKNOWLEDGEMENT - This work was supported by the
Korea Science and Engineering Foundation (KOSEF) grant funded
by the Korea government (MEST) (No. R0A-2007-000-20044-0).

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.
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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
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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
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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)).
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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.

ERgEggos ¥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% 1248 4L 9% vmAE
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, A 8%, 203, H A,
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 R d=2A G374
PLAEY 2HMERS WA XA 1 4, F AT, A A,
A DBH, & BE ) NAUSFH G FastA) B AFNA
E 9d 713l gt AFzRA L 2 ux2d g3 F4AE
AZsta A §7138E A =2AZHS v o) PLY W
£ EAGAT g2 e A 438% ARLE ol =
o B 718718 2S5 AFE A5 HE E AFLE
A 1XREQ BEe 27] 718715 2 AlE7F AR 085 A
o Al 8= 478 FH(quartz plate)©] AHEH B o] A X E L,
A271AE 97)A £ 31 ethanol, methanol 59] 324 7]
IFES 22T Uz A BZ 254 mm S
AFE3E T =% A% PL 2% W3 Hde B3] 93
CCD 7HiglZ Al & AAlo A Yo @ ou| X & &9 3ok
HYH 2 A5E 23RS S A5 FA G F4ts)
ARLEY q52A 4% o] EA QT o128 PL 2HE
o WaE BA37] Y3 £F7E ol &3l A5 X ut
2 AHER S 43 3T ol & B 2 g3AT
28] PLo] 39 (7131880 9 2 EXo) Wlg S ¢ &
AATE B AFelA A8 A9 dHE S Ao 53
ZA0Z AZE £ ANSES U HH AR EH& %

| Aol Hld, 9 7] @9le) AzE dxd gad

A, 9 i
H g4 202 £ Bob @ 5 9lo} Tk AT
87 AHEE % 9l

Graphite OxideE ©]-8&% T+ Graphene 44 U

AT § 84, ES. Kamnan', 3 22(J 7B o FREIF
o7 Y@l J7eer]ed) AT Graphene

2 789 Exoly gk 2o 2 YA H Graphite oxide”} T+ 2.3
#HEH4 A9 o] HAaL it ©]2$ o]+ Graphened] ¥4d
o] a3t 55 Uehl7] dZelth HA, o] AFE A
Gaphite W2t 2 78| 2914 02 4 F Graphite Oxide7} 2 &
o}t Graphite Oxide= Th&st ol 93t Graphenes TH&
T Aded, 2 F9 3] Hummerd] THE o] &3tich
Hummer®] B2 A 23 o] a3 43 i3] got 2 5
oA AFE 5= 2= GrapheneS 42 5= 2t Hummer?] A
< &3l Graphite Oxide®] $F2 o2 PJH YAES BollA &
A1 AL 304 B9t 2ol A Fol Eafstqnt. 2HE AV =
Al 2E AE 2 substratedl] TR, T 3 F71E AAB] YA
108 <t 7FE 3Tt o2 A A E A47+9] §F2 Graphene(435-&
TO3o2)E o] &3t FadAnF S T3l #F ¥, 280 =]l
HES FQ90k 18 2L o] sampleS H D A4 A2 44 FX
o o3l A staL, 250 Kol A 6 K& A&2Q] 224 A{-A¢t
24 & 3t JA a3 Aol B S S B3 Th

Graphite Oxide 9/2}9] HA &3 §4 ¢ &
&, o] A9, ES. Kannan', 7 23" (JFZH ez FBEIF}
B ygagety J7=grled) 1=2 AE
Graphite Oxide= &3 2] AB Stacking®] 43 §72+3 o] -
ZE 7RI Atk F AAZ Abo] 9 AR FHE T

E4S 7] v &) Graphite OxideZ} AA Y 53 AT A el A
o AFo 2N HYHE Edolt) Ayt gant o & A7S
AEE 7FX 22, Graphite Oxideo| A 8] HARE-2 2kaol o] 4 A
7WAARA Y, 28 B2 2+47) Graphite Oxideol A trap level 2 2
B317] w2 AR A7) A=rt 7hsdtr] Sl E o] aka
HE HojAopgt e}, AbA: trap level T A= Alo] <] o =] &
Ho] o wlo]o) X I7tZ 2HE 4 YOS E 2 Graphite Oxide
v e A7) AREE 28T & A Dt} Hummer's meth-
od ol w} A &8 Graphite Oxide e YAE ZF5ol 4
Si0, & XU E JFA AL Q)& ptype AT 7|# o] Hojx=
Y = g5 2B A XN 30=00A 308 ARAAT 1 =
et g Qe S A A 3 HA 20052 10%7T an-
nealingS 3T A Z 9 THL 2 o ZA| & o] &3] Hof| F43]
31, % A o] E ufo] o] 22 Graphite Oxide] E3H=E 713 F9)
o} &2k =FQ1 AYS 7HEl 1 A0 E nlojoj2e] Zho] ;2
A9 29 Hals AT Ao E uto]o] A7) 00l A 5V AL
ool A 2914 o what AL 10° v $29) 7] WS He
Aol HASTh F ke Aol E vlo]oj 2 W trap level?t A=
0} vkt Alo] ] 7HA 0] AA 2 Q18] Zo1 &) o] 2 Qe A=)
| A ¢] AApe] =7} 2718 427} Al 5 A Conductance= Z7}3}
Al Ak &2 =91 FZFH A Graphite Oxide WHatel] E =
LEDE dZ3le 2$1x] §&o| wat “ON”# “OFF”’E YUER]
ok A E2 290 A9 BAl e T2 HE EHS B
FAth 23y “ON" e &2 A/ HEo] #EH A
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Graphite Oxide B82S T @ # A7} annealing -2 wf, A &3
B0l fle A 54 & BAFIU

% U} Graphite Oxide®] ¥A7 54 ZA}
o] A1, ¢t & &, E.S. Kannan', 7} 23 (Y7 HN3}n FEER
FE Yo dn Jreggrled) HA A9 A
29l 9k 2l Graphite Oxide= B2 sp° s} TRTH &S sp” &
AE 7H & &R F F2Y FFEoIt o] dhgto] E <l
A HAA F4a 78 A Q) 22} (Graphene) Oxide Sheet 2 £-2] 5
o] oA At gk vt Graphite Oxider 592 Hummer?)
ol o Aoz A& 4 Utk 0.5 g2 A& NaNO;
OP%%=) 0.35 g SIHTE oF 30.7 g9 H,804 (96%%5E)S &
55 oA A&Hoz Aom ZE Axs HIpsh
KMnO,41.95 g& A7FstAA 1 EFES 9 A% < ¥4
o} o] £3E& 20 CollA] 59 &<t A=t 5%2 HSOs &
50 mi7} A H oz Tl ASHAIE A A A 30%S
H0, 1.5 g& AHE9tth 283l &9 &5 o] &3 w5 dsid
82 ¥} Graphite Oxide S =T |2 A 42 YAE2 AxH
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 5  RAY, 5 AN YzHd 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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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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* 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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Magnetic Separation of Colloidal Materials 7
52, A A3, ol WA, 84, A 94, 4 B (]2 gA]
HdT+ A7) FATH. Iﬁmﬂolﬂ AFFIH) AN
o] g3te] EH g gt W2 oln ¥ AEH 43 Uk A}

NRE G EYF P B g B v E] devt glen
2 287 Zﬂ 71&olth A& WA e 2 & FA3KHmagnetic
seeding)3to] A7) Ee o aH o2 Beld 5= g} &9
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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.
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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
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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.
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n-ZnO/p-CNTs heterojunction photodiode
9, 2 B2, & U5, % 0A, § A LAY F2 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 FHAEY
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 %
W ZAPgH o] MeA] Za S J|uko 2 3= electro-optic H-oF
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$125~700K oA EFEILHZENHOZ AFE AT 2%
7t gl whE, E $3H0= 13t JAIH o] M olEE st
AR-FA A Ag BAZ 3t XY Mg B & &
23 Atk 2 AT AL SN E F2dA BV E
MER GG FHE 1Y AR E D), '), B, E+Ad)
< g3 B4 & ¢ itk T3 $ElE HSo 2 FA A
55eV ol oA By B E T AARY] LEYENS AL 5 U
o} 92l o] A7E0| InP & 7|Ho 2 3t FAR} &A1) Atz
MEA L, 23 AAIZE BUE e {83 AMHE-E Aolgtx
AZrE

il

EZE QU FENY L o] &3 BaSm,TiOy,
9o FEH AT Fo& A ANEE RS A DB
F2', G V(G ejgg 'dFeyrled ‘aiet
o 2R FEFF) WA &Re] AP SE AFA = met-
al-insulator-metal (MIM) capacitor & Z7]% Zolxol 3t}
Insulator B2 2 7]E0) AHE = o] 9 SiO W SNy 59 222
SHAIZE 9o, B 2 L85 34 microwave dielectric mater-
rals & A7t F5 9L Qi 3R T AL/ 8-S 714 = micro-
wave dielectric materrials 9] d &% G542 A9 HuHX] &
I o], B AFo A= £-2 microwave dielectric 54 7HA] &
BaSm,TisOr, (BST) UHH-& EFel g HFEAH S o] &3te] &4
s Bz} ik BAjo| ALgE BST W2 rf-magnetron sputter-
ing & o] &3t] X393, F 714 thermal annealing Z719] o
3ta] A 7FA] deposition =% ZA 0.2, Z+7t 6 7] 2] BST 22 H]
o BA BT BST gtee] E54 3= 3 e H 3747
£ ARE-3te] 1.5 914 6.5 eV 9 A Y S & 50, 55, 60, 65, 70 =
o] YAattem ZFHh SEHE vty /g e B2
Tauc-Lorentz 29 2 EX3}1¢ 0w 4% Tauc-Lorentz =4 2]
H4E5-9] 3|4 o2 BST vheholl 10J A deposition &= F7 Bt}
£ thermal annealing®] #}g¢] 273l o 8% FFS VAT
=AS L F AU

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

- 171 -




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

A AZY SFNALEAE o] &3 €49
3 22 33 FAH, 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-& ©]-& % Mask®] ¥HA}
= %% 9 AIMS,EUVIL 34 7o) & 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
Zro] 84% A w] 33 13.5 nm oA & 57%E & F AN 2H o]
2202 A4 70%0 Z83S A B AIMSY im-
age mode ¢} scanning modeE- ©]-&% mask T H #Z7} maske] 2
3 B S glghe A E T39Ik EUVIL ZX = 2H a4
$ o] &3 FXE T3 grating maskE ©]-&3H AFRE = gra-
ting®] vl X of] whe} THAdel o9t F71HRI HE S AL B A
T-o| A= grating mask®] TR S o] E2F o2 FZ3| HEZ2H 3

A< 223 grating2 A Z8tgl T EUVAILL 7]1E2] EUVLOA
8 PO E o) 82 @ DR AAE B F
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3T FF o AT Hopol ALGH RO A
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*EATE ANZAT AL Wer|SH A TGS Ui
H WEAE EUV glaad ] S47]e /e e et
Y=+

TEI o] &9l 9% A5 Beo|a t2a9 4
HEH Y AAY HFE9 A8 o] BA (Y,
3 "G FAF).  ASAEEITY)  AEH HFA
< Y3t 8% TS TPt AT X E B oja H23,
HE, A H SL2 o)|FoA vt A HE= A EE FotFe g
&g 3, Belola v 239 =9 HFof o3t npabs S A
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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
A7F100 ~ 200 pm?! E3A DES A Z3H L, 298 9%
ANA Y A7 9 A B4 & SHAT EFAE L=2A £
217171 13 high power sonosmasherZ -3 X2 3} th 94Y
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A7)5 3 B S 28 2 EAATE MWCNTS 2 )7}
FORRTFE A7) A== 237 9 49 G4 AR 9
A9 &2 S7FsH AT

FuFFE LY e HEY S
AHZEEAFATY)  Zu)A FR 2HL
R glo] w9 Z 23 EAo|t} vl FF oy
o 53} go] or|&L VR E 3= B T
B3] 2L A F9 BA AA GFES A AFY
A ek AA 2 kN 2 A A g Ee

o
ot

o oo

e
N o M L ofy

% > O m
fo e [y r
i

2 e

X
o o
i

- 173 -




& 9] 9] utuke] ol Aof st YEFS vix =], H
A FF9 T2 A 20d 5 AL EE
EQo2M 7ML, dA A E 5 ppb
F3hE I¢E 7FAE Q7 Utk 2 AT ol A9A Y
27 §-83o ~ppb A=Y L 5% HAEXE /e 10
nmole/mol ~ 130 pmol/mol ¥ 2 F= EFS &3t o
£ 9EA 5 HAAAY 71edel] A 7dE Aoz JuE
=3

o8] o]

41

ft rhe

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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Ep-125 UrEZ HERFJASEFEA ML H Y
d A EH - FEFFEEFSITFE)  HINT 5 H7]
&9 IgE 9L 754 Yk A Eo] EE I Q131 o] 5ol O
3 549 gt v FadHd, 3 v EHA L o]H 7|5 &
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Aol 8 A FHEZ FFA MY tht Al FE] Ui &
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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 25T SNX 9 Axelrod 2 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] A9}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.

EAZRE & dojjde] B Self-Organized
Griticality 7 A W&, 4 4%, 988, 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 AN Y WS
QAT AW, o) YA GE)  ABRH ey )
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A et AZtE A AT F A=EF T FE| =
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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
2)7he] vl g, YAt UE, L% 9] G wat 2A 2R}
ey e o] T 7kx] A e FA3ch 1FE LRl
Hzlo] maby e AReME $48 ) ART2E

SRy e g P433 st ARl wet A 2=
W 2549 e 2 Wte] fgich 283 1EY I
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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 -



