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At AFY G ‘At TR s A
AP et X gF T3t “INR and IPCE, Russia.)
RENO is a Reactor Experiment for Neutrino Oscillation
proposed on the site of Younggwang nuclear power
plant, located in the southwestern part of Korea.We
present a series of studies that evaluate the detector per-
formance with our Monte Carlo simulation, which pro-
pose the best desgin for the RENO detector.We also re-
port a study on background simulation that focuses on
the accidental background, due to 40K, 232Th, 238U
nuclides in several parts of the detector, and cosmic
muon background.
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B01 K-Minkowski spacetime and a uniformly

accelerating observer 7 FX, o] MY, A AMZ(HA
gjsfw E2]8}7)  We analyze the response of a de-
tector with a uniformacceleration o in k-Minkowski space-
time usingthe first order perturbation theory. The mo-
nopole detectoris coupled to a massless complex scalar
field in such a waythat it is sensitive to the non-
commutativity of spacetimepresent in the k deformation.
The response functiondeviates from the thermal dis-
tribution of Unruh temperatureat the order of 1/x and
vanishes exponentially asthe proper time of the detector
exceeds a certain criticaltime, a logarithmic function of
k. This suggeststhat the Unruh temperature becomes not
only fuzzy but alsoeventually decreases to zero in this
model.

B-02 BPS bound of multi-D(F)-strings KIM

Yoonbai, KIM Taekyung, KYAE Bumseok', LEE Jungjai2
(Department of Physics, Sungkyunkwan University. !School of
Physics, Korea Institute for Advanced Study. ZDepartment of
Physics, Dagjin University.) ~ We derive systematically a
BPS bound for straight multi-D- and DF-strings from the
D3Dbar3 in the context of Dirac-Born-Infeld type effec-
tive field theory. A constraint condition to the tachyon
potential is obtained for saturating the BPS sum rule for
arbitrarily-separated multi-string configurations, and we
show that Gaussian type potential satisfies the condition.
The derivation opens a new possibility to study moduli
space dynamics of parallel multi-BPS D(F)-strings.

B-03 Dynamics of BPS D-vortices KIM

Yoonbai, CHO Inyong, KIM Taekyung, RYU Kyungha
(Department of Physics, Sungkyunkwan University.) We
discuss a systematic study of moduli space dynamics of
BPS multi-D-vortices, starting from Dirac-Born-Infeld type
effective field theory of D2Dbar2. When n BPS D-vorti-
ces are separated, they are governed by the Lagrangian
of n relativistic free point particles. The Lagrangian for
the interaction of BPS D-vortices is also obtained, and
the scattering of two identical D-vortices is described in
detail.

Supersymmetric AdS3, AdS2 And Bubble
KIM Nakwoo(Kyung Hee University.) We
present new supersymmetric AdS_3 solutions of type IIB
supergravity and AdS_2 solutions of D=11 supergravity.
The former are dual to conformal field theories in two

Solutions
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dimensions with N=(0,2) supersymmetry while the latter
are dual to conformal quantum mechanics with two
supercharges. Our construction also includes AdS_2 sol-
utions of D=11 supergravity that have non-compact in-
ternal spaces which are dual to three-dimensional N=2
superconformal field theories coupled to point-like defects.
We also present some new bubble-type solutions, corre-
sponding to BPS states in conformal theories, that pre-
serve four supersymmetries.

Meson-Baryon Couplings via 2AdS/ QCD
HONG Deog Ki, SIWACH Sanjay(:Z:/tf3tnz)  AdS/
CFT has been used to derive some qualitative and quanta-
tive results about strongly coupled gauge theories. However,
the relation of the realistic QCD to string theory is still
mysterious. Recently a phenomenological approach called
as AdS/QCD (a variant of AdS/CFT) has been advocated
to describe the low energy hadronic physics from string
theory. The hadronic spectrum derived from AdS/QCD
is 10-15 % off the experimental values. In this talk we
shall discuss briefly the specra of baryons and a unified
treatment of pion-nucleon and rho-nucleon transition
couplings from the perspective of AdS/QCD.

B-06 Baryons in AdS/QCD & 97], INAMI
Takeo', ©] ZSX(ERFH. 'Chuo University, Japan. 257
gl9l)  We construct a holographic model for baryons
in the context of AdS/QCD and study the spin-1/2 nu-
cleon spectra and its couplings to mesons, taking fully
account of the effects from the chiral symmetry breaking. A
pair of 5D spinors is introduced to represent both left
and right chiralities. Our model contains two adjustable
parameters, the infrared cutoff and the Yukawa coupling
of bulk spinors to bulk scalars, corresponding to the or-
der parameter of chiral symmetry. Taking the low-
est-lying nucleon mass as an input, we calculate the
mass spectrum of excited nucleons and the nucleon cou-
plings to pions. The excited nucleons show a par-
ity-doubling pattern with smaller pion-nucleon couplings
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BO7 Improvement of Kaon identification at the
Belle experiment 7] 2=, A W§F (gt eFrjotnl, E2] 9
7.)  Kaon identification(KID) performance is significant
to extract event signal and suppress combinatorial back-
ground for all physics analyses at the Belle experiment.
Belle KID has been performed by three main subdetectors,
Aerogel Cherenkov Counter (ACC), Central Drift Chamber
(CDO), and Time Of Flight(TOF). We report the improved
KID performance using new PDF into ACC part.

B08 Beam Test of a EM Calorimeter Prototype
with Fine Strip Scintillator at DESY. XA &4, & &
', 204, A AL, ma = o=, A= m)gtot]
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=l olgd 2, & 44, Z ¥4, & 9=°, TAKESHITA
Tohra’, ITO Saori’, UOZUMI Satoru’, KAWAGOE
Kiyotomo', JEANS Daniel’, YOSHIOKA Tamaki’, OTONO
Hidetoshi’( 3 50 &, Zefu] &2 A7 '8t
‘¥z stal Shinshu Uni. *Kobe Uni. *Tokyo Uni)
Fine strip scintillator has been produced using extrusion
technique for the next generation Sci/W electromagnetic
calorimeter with 10 mm x 10 mm segmentation. A beam
test for the EM calorimeter prototype is performed at
DESY(Deutsches Electronen-Synchrotron). The prototype
has a stack of 26 layers, and each layer is made of a
tungsten tile with 3.5 mm thickness and 18 scintillator
strips of 10 mm x 45 mm x 3 mm size corresponding to 18
Xo. The total number of channels is 468 for readout
consisting of longitudinal in addition to transverse depth.
The light from the scintillator is measured by 1600-pixel
MPPC (Multi Pixel Photon Counter) with 1 mm x 1
mm size. The beam test results will be reported as well
as the physical characteristics of the scintillator.

Results from the Magnet Tests and Cosmic
Challenge (MTCC) of the CMS detector AHN S. H,
HONG B.,, HU R. J, ITO M,, KANG T. I, KIM B. [,
KIM H. C, KIM J. H, KIM T. J, LEE K. B, LEE K.
S, LIM J. K, MOON D. H, PARK S.,, RYU M. S,
SIM K. S, WON E., HONG S. J', KIM Y. E* KIM
Y. J’, KOO D. G, LEE S. J’, PARK S. R’, RHEE J.
T(Department of Physics, Korea University. 'Gachon Medical
School. ZChoongbuk Natl. Univ. 3Che_7'u Natl. Univ. *Seoul Natl,
Univ. of Edu. > Seonam Univ. ﬁWonkwang Univ. "Konkuk Univ.)
LHC A3 CMS AZ7]+= 2006 8¥€¢] phase oA
a2l 1029 phase I 7|13+ & A HoA Cosmic
Muong ©|&3ted, 0 TollA 4 TZAA 9 e 2718
A 7] stell A B 2EF T} o] Bl2~Eo] = Tracker, ECAL,
HCAL, MuonDT, CSC, 1g]al RPC A&7]Y HFEE
o] Ztz} AMEHIATE A7]dAAM e FZaFAA AZE
AW AFgBAZ7|(Forward RPC)S) E&4H53 CMS
MTCC phase 13} 119] 237} &70E )

4zu4 ¥ 7oA BT wEA B
A&71Y Mg o] dY, Y L, A AL, F AL
o] &, v dZ(oJsfoixtftn) F=E SIPM (Silicon
Photomultiplier)®] ©o]&°2& 4#3 ANEe Fgo wix
A B ANE AR JholA BEAN Edehe 05
Ay AR E AMEA, 7189 FZ5ul IHPhotomultiplier)
% vlzaRe W 27 e A # ohie, AR
o] &S 4] U= T FHol Wtk o] F AX= A

gol e PY /1% Yol BB 5 wholam ME T
AY oNSEA Z ohol] Fa GAL ol W FH A
el BPHES 4 molaz 2719 PN F% ¥
A MG =4 AR o F ANe] T A
2 BEz AEdH AT aa A 2 1 5
o 274 H3el el =ojae

Study of the Daily and Its Annual var-

iation of the Ambient Gamma Ray Background in the
Korean Peninsula for the Underground Particle Experi-
ments. WOO Jong-Kwan, PARK Inkyu, LEE Mosung
(Univ. of Seoul.) It is very important to understand
ambient gamma rays for the Dark Matter experiments
and the neutrino experiment. We already introduced
briefly the detection result from a Radiation post at
KPS fall session in 2006. Here we will introduce more
detailed analysis result at 2007 Spring session. The
measured data show the sinusoidal daily and annual
variation. We will estimate the quantitative variation af-
fect on the underground experiments.
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Resummation of Relativistic Corrections

to I'ln—yy] BODWIN Geoffrey, CHUNG Hee Sok',
LEE Jungill, YU Chaehyunl(High Energy Physics Division,
Argonne National Laboratory. 'Department of Physics, Korea
University.) ~ We compute the relativistic corrections to
the two-photon decay width for the spin-singlet S-wave
heavy quarkonium resummed to all orders in the
heavy-quark velocity v in the meson rest frame. The
calculation is carried out by employing the thershold ex-
pansion and the result is consistent with a previous re-
sult obtained by using the exact spin-projection operator.
By comparing the resummed formula with the measured
widths for I'[nc—yy] and T'[n{(2S)—yy], we determine
the color-singlet Nonrelativistic QCD (NRQCD) matrix
elements for the spin-singlet charmonia ncand n(2S),
respectively. We find that the NRQCD matrix element
for the nJ(2S) is different from the that for the y(2S),
which has been determined from the leptonic decay of
the y(2S), with significance 4.2c, while the matrix ele-
ments for the n. matrix element is consistent with that
for the J/y. Finally, we find that if the C factor

.59 .




(C~0.29) is introduced for the branching fraction of the
Nd2S) decay to KsKn, the measurement of I'[n«(2S)—y
v] by the CLEO Collaboration would be accommodated
with the prediction in NRQCD with the resummed
formula.

Mixed Bino-Wino-Higgsino Dark Matter in
Gauge Messenger Models  BAE Kyu Jung, DERMISEK
Radovan', KIM Hyung Do, KIM Ian-Woo(Seou! National
University, School of Physics and Astronomy. 'Institute for
Advanced Study, School of Natural Sciences.) — Almost de-
generate bino and wino masses at the weak scale is one
of unique features of gauge messenger models. The
lightest neutralino is a mixture of bino, wino and higg-
sino and can produce the correct amount of the dark
matter density if it is the lightest supersymmetric
particle. Furthermore, as a result of squeezed spectrum
of superpartners which is typical for gauge messenger
models, various co-annihilation and resonance regions
overlap and very often the correct amount of the neu-
tralino relic density is generated as an interplay of sev-
eral processes. This feature makes the explanation of the
observed amount of the dark matter density much less
sensitive to fundamental parameters. We calculate the
neutralino relic density assuming thermal history and
present both spin independent and spin dependent cross
sections for the direct detection. We also discuss phe-
nomenological constraints from b to s gamma and
muon g-2 and compare results of gauge messenger mod-
els to well known results of the mSUGRA scenario.

Study of Randall-Sundrum Graviton Using

G -> ZZ -> 4 Muons with Integrated Luminosity of 1
fb' in CMS Experiment CHUNG J., PARK H. K.,
KIM G. N., SON D. C(F&tjstul o]z Ez] 7
4) CMS experiment at LHC will begin operation in
November of this year with a low-beam energy. The ex-
periment will have an initial physics run with a cen-
ter-of-mass energy of 14 TeV and integrated luminosity of 1
fo! in 2008. We have studied a search for Randall-Sundrum
graviton (G*) using the mode, G -> ZZ -> 4 muons.
In this talk, we will present a sensitivity of this search
in the initial physics run.

Study of the decay B’ bar->\". p bar p

in Belle experiment ©] &4, ¥ Z<, v x4, H 4§

9
N
T,

N
=

9:'_5

- R L A4 I b
P, F A9, vt 4B N W (Y2
- Bt *F zE gt ‘A

SFul, > Aol L. OIQF#X} "Agriela)  We

report a study of the decay (B _bar > A'. p_bar p)

with the Belle detector at the KEKB e+e- collider oper-

ated at the upsilon(4S) resonance. This mode using a

data sample of 357fb" accumulated by the Belle detector

at KEK.

Measurement of the branching fractions

and the direct CP violation in charmless hadronic B de-
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cays at Belle

& =2
A 5F, 3

B, N9 A 9, 2 7, = ud@g
ge]es. agdsy, g TRy, e

‘FY S, B2l ‘Aedeta, Bl Ty
P, Ee)ety ‘ojstoxirfu, ot TAA )
elw, E2]8t7.) We report the preliminary results of
the branching fractions and the direct CP violation in
charmless hadronic two-body B decays using kaon and

)

)

pion based on a large data sample recorded with the
Belle experiment.

Search for Doubly-charged Higgs Boson

Production in the Decay H™H™ > p'p'pp with 1 o’
at the D0 Detector = KIM TAE JEONG, CHOI SU
YONG'(KOREA UNIVERSITY. ' SUNGKYUNKWAN UNIV-
ERSITY.)
of doubly-charged Higgs bosons in the process ppbar ->
H"H -> p'u'pw using the data corresponding to an
integrated luminosity of about 1086 pb’. These data are
the complete skimmed dataset of Runlla taken from
2002 April 19 to 2006 February 22 by DO Experiment
at Tevatron. In the absence of significant excess above
the Standard Model background, 95% confidence level
mass limit of M >151 GeV and M >127GeV are set
for left-handed and right-handed doubly-charged Higgs
bosons, assuming 100% braching into muons.

We present a search for the pair production

= SESSION: B [BF3]
49 209 (), 09:00 - 10:40
ol ol EE 1

BF-10(Z) ) Current Status of Underground Experiments
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for Dark Matter and Double Beta Decay
Z0jgfal)  The status of world experiments of dark
matter and double beta decay will be briefly reviewed.
And T will describe the current status of KIMS experi-
ment for both dark matter and double beta decay, and
show the perspectives of the experiments. The possible
extension of the experiments with new techniques will
be discussed

A IHA

BF-11(X) ) Prospects for thermonuclear reaction ex-

periments in Korea 8 TF(A1S0fglal)
theory for nucleosynthesis of elements was first proposed
in 1957, much progress have been achieved although

some questions still remain unanswered. Data obtained

Since the

from thermonuclear reaction experiments are expected to
play a crucial role to complete the understanding. In
this talk, we present a set of plans and ideas for such
experiments using current national resources and future
extensions.

Relativistic astrophysical objects in X-ray
and Gamma ray sky 7 TH(HEZFFY) Since
their discoveries of Cygnus X-1 and Centaurus X-3 in
1960s and early 1970s, more than 40 black hole stellar
binary systems and numerous neutron star binaries have

been discovered by X-ray satellites. Quasars and active
galaxies have been also extensively studied through
X-ray wavelengths. On the other hand, gamma-ray
counterparts of these sources were first identified only in
early 1990s. Many of these objects emit superluminal,
apparent faster-than-light, jets. We discuss the physics of
relativisitc astrophysical objects, with emphasis on the
importance of X-ray and gamma-ray studies.

Development of cryogenic detectors for
astroparicle physics A LH(FFEFEH A7)
Recent research in cryogenic particle detectors has
showed remarkable improvements in energy sensitivities
and thresholds. Although the needs were originated in
nuclear, particle physics and astrophysics, the high per-
formance detectors have been adopted in many different
aspects of science. Because the energy quanta considered
in the detection are associated with lattice vibrations,
superconductors and paramagnetic spins, the resolution
can be significantly improved compared to that of con-
ventional detectors. In this talk the detection principal
and commonly used temperature sensors and applica-
tions of the low temperature detectors are reviewed.
Resent efforts on developing the high performance de-
tectors at Korea Research Institute of Standards and
Science (KRISS) are also discussed.
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Recent advances in Neuro-Molecular Imaging
Using PET &MRI X 3|(7}3 o] 7} 3fo sl ] 7} 3
T4) MRINMR)E= A 204 @ 1F A &H 02 dhxd
9715 H39 2dES utg e E dd) 33, gt
7Hg 717F 2 AF 7171 T s "} ot
7.0 T$ 22 231278 MRI9 ¥ 942 A&57H ¢ MRI
2 #ET 5 g9d mlo|aE 99 A W 9ZF
(cortical laminar)7}A = #2&1A o 3 o} o] FA &
¥ MRI A|&"13} PET Al 2|9 BG4, Yo/t A2
MEA 88t U=dA G87171E39 482
A7A gk st 2t A Y B2 FEE

o2 3R F A HAE AR ZtfE T 2312 MRI
Al2dle] B T2 §8A42 PEAY FEE FE AT,
F37F 23 S(resolution) 0.2 BAFE 37|59 AHMRI),
HE8F (MR Angiography), 417 thdE d(Diffusion
Tensor Tractorgraphy) 5°] Zlt} ol& AF7AA= &
A3 Zgo] Erledd AL EZHTrue Oxygen
Consumption) F3}9] 7Fsd & AAIFaL Jlon T
PET A|2&®13} st @3t 2v] 9] #AARI ¥ Ay
HRJAAHEHS o3l k= E4l7F 2 AL Z 7] gith

Molecular Imaging with Radionuclides
o] AMPATSH S Fe} ojFud. Nuclear
imaging with positron emission tomography (PET) and sin-
gle photon emission computed tomography (SPECT) is a

-

noninvasive, diagnostic imaging technique producing im-
ages of the body’s biochemistry or function. It is clinically
useful in patients with certain conditions affecting the vari-
ous organs as well as in patients with certain types of cancer.
Although nuclear imaging technique is regarded as a power-
ful tool to transit the new discoveries from animal studies to
human application, clinical scanners for human study do not
have satisfactory spatial resolution and sensitivity for the
studies of small animals, such as rats and mice. A brief re-
view of modern systems and technologies for molecular
imaging with radionuclides will be presented.

m SESSION: C [CF1]
44 199 (&), 14:30 - 16:10
tholotEE 2

CF01(%) ) Color Glass condensate and Relativistic

Heavy Ion Collision MCLERRAN Larry(Brookhaven
National Lab..) Color Glass condensate and it rele-
vance to Relativisitc Heavy ion collision experiments.

CF-02(%) ) ALICE at CERN LHC ANTINORI

Federico(Istituto Nazionale de Fisica Nucleare (INFN).)
Description of the ALICE at CERN LHC and its cur-
rent status

Forward single muon production at RHIC
A FLU(IA e E2]87) Muon production at
forward rapidity (1.5 <|\eta| <1.8) has been measured
by the PHENIX experiment in the various collisions
produced at the Relativistic Heavy Ion Collider. After
statistically subtracting contributions from light hadron
decays the remaining excess can be attributed to the
semileptonic decays of hadrons carrying heavy flavor,
i.e. charm quarks or, at high p_T, bottom quarks. The
muon spectrum from heavy flavor decays in sqrt(s) =
200 GeV p+tp collisions has been finalized over the
transverse momentum range 1 <p_T \le 3 GeV/c. We
compare the spectrum to PYTHIA and a next-to-leading
order perturbative QCD calculation. We also discuss the
status of the current analysis and the prospect of the fu-
ture single muon measurements.

Lattice QCD at finite density/temper-
ature A GAFHFL EF) FHIASZFE E
gzrle] 4Ag AANEL o8] oy 9%
H2o w7 ARES 2%

= SESSION: C [CGl]
49 199 (&), 14:30 - 16:15
Eg=

Co1 Role of Glueballs in Non-Perturbative

Quark-Gluon Plasma KOCHELEV Nikolai, MIN
Dong—PﬂI(BogoZiubov Laboratory of Theoretical Physics, Joint
Institute for Nuclear Research. ' School of Physics and Astronomy,
Seoul National University.) In this work discussed is
how such anomalous non-perturbative properties of quark
gluon plasma recently discovered in RHIC experiment
can be related to the scalar and pseudoscalar glueballs.
It is shown that scalar glueball stays to be massive
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above the deconfinement temperature, $T c$, but pseu-
doscalar glueball becomes massless from $T c$. It is
demonstrated that the mass difference between scalar
and pseudoscalar glueballs gives rise to the change of
sign of the gluon condensate at $T\approx T_c$ in the
pure $SU(3) c$ gauge theory. Coupling of the pseudo-
scalar glueball to light quarks in QGP is estimated.

42 ¥gH %4 Waiting Points of
NE YA EY Pairing Interactionssl] #3te] A B
7, B A4, #8942, 3 £9°, & 32\(sdgz
Bagaden ‘el CEleta) gl
QoI A rprocess®t rp-processell A AR ELS IXE
9] drip line o XX It} ol& AAHAES FFlA
Hojuh ofF=of glk. Eet ol X539 pairing
interaction 52 T=1 <] neutron-neutron Z} proton-pro-
ton ¥7F olygt T=0 <] neutron-proton pairing A &
a3t 947 "ok o] AXAE FE AFE F8Y
waiting points o X3t Ql= AN EE T=0 pair-
ing 275 Deformed BCS o] 2|4 F2H O 2 AL}
I AFEHEY FL vhgo izt 2 ZHE =9
st

C03 Investigating A(1405) resonance from
kaon photoproduction 3] ¥, & ¥Z' 7 A4 A
377, B BaXdAdn (45 G ' gFg
2, QlEAATR ‘s, Fay). TEilge)
o, &2]83.) We investigate decay widths and pro-
duction cross sections of hyperon resonance A(1405)
from photo-induced processes, Kp — Yy, and yp —
K'A(1405) within the standard pole model. Utilizing
our previous model for kaonphotoproduction, we em-
ploy hadronic form factors at strong coupling vertices
and include N and Y of spin parity J'= %" together
with K*, K, vector mesons for resonance contributions.
For the consistency between the two processes we ex-
ploit given radiative decay data to determine coupling
constants of the particles, which are, then, applied to
estimation of cross sections of photoproduction yp —
K'A(1405). It is found that the cross section with cou-
pling constants from radiative decay is smaller than the
experimental value ¢ ~ 1.6 pub by an order of magni-
tude, which requires a reexamination of the current pole
models for radiative decay width and the coupling con-
stants for the A(1405), thus, determined. The angular
distributionfor yp — K'A(1405) near threshold shows a

p-wavedominance, which is common to the photo-
production of negative parity baryon of spin Y.

Low energy proton-proton scattering in
effective field theory ANDO Shung-ichi, A1 A<, &
A%, T H(YAHAHgL) Low energy proton-pro-
ton scattering is studied in pionless effective field theory.
Employing the
MSbar and power divergence subtraction schemes for
the loop calculation, we calculate the scattering ampli-

dimensional regularization and the

tude in 1SO channel up to next-to-next-to leading order.
After fixing low energy constants by effective range par-
amters, we discuss renormalization scheme and scale de-
pendence in separation of the Coulomb interaction from
the scattering length and effective range of the S-wave
proton-proton scattering.

C05 Physics-based CT Image Analysis Using
Watershed Segmentation Algorithm KUM Opyeon,
KIM Hye Kyung'(Pohang University of Science and
Technology. 'Catholic University of Daegu) — CT is one of
the best tools for diagnosing problems such as cancers,
cardiovascular disease, infectious disease, trauma, and
musculoskeletal disorders because it provides detailed
cross-sectional views of all types of tissues and bones.
In CT scanning, very small and controlled amounts of
x-ray radiation are passed through different tissues in
the body, which absorb radiation at different rates. After
reconstruction of the attenuation coefficients using com-
puters, CT numbers (called Hounsfield values) are dis-
played in gray scale picture for interpretation from a ra-
diologist who is a specialized physician in CT and oth-
er radiology examinations. Manual interpretation, how-
ever, has its limitation as a high speed CT scanner
such as four-dimensional CT is commercially available.
Thus, computer-aided CT image analysis technique, spe-
cifically physics-based, is required to reduce interpretation
time and increase the accuracy. In this study, we devel-
oped semi-automatic watershed algorithms which classify
pixels’ Hounsfield values into regions using mathemat-
ical morphology and digital topology. This clustering
process of pixels in a medical image dataset labels them
as anatomical structures with corresponding physiological
properties. We applied our algorithms to head phantom
and several patients’ abdomen CT datasets. We found
that the hierarchical segmentation results were very use-
ful to extract focused region without a priori anatomical
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knowledge of the human body. Compared with manual
interpretation, this semi-automatic method decreased the
processing time and increased the accuracy appreciably.
*This work was supported by Com2Mac-KOSEF-MOST.
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CF-05(%) ) Nuclear Data for Science and Technology

Z Z3FFYAFAIF4E)  Nuclear data is a data-
base of nuclear structure and reaction properties.
Nuclear structure and decay data are useful for in-
dustrial and medical isotope applications. Traditionally
neutron and photon interaction cross sections have been
essential in design of a nuclear reactor and its shielding.
Proton and charged particle interaction data are im-
portant for acceleration applications such as medical
therapy. Space application such as satellite, exploration,
and habitation requires even higher energy range nuclear
data. Nuclear Data Evaluation Laboratory (NDEL) of
KAERI is working as a member of international nuclear
reaction data network. NDEL activities on nuclear re-
action data including evaluation using modern reaction
theories, the experimental data measured at the Pohang
Time of Flight and the mono energy neutron source at
KIGAM will be presented.
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CF07(%) ) Uses of the experimental area of a pro-

ton therapy facility for applied physics research 7 <
A(Fd Y+l E]) The proton therapy facility at the
NCC has a designated area for beam experiments. We
have used the space for developments of quality assur-
ance methods useful in proton therapy using nuclear
techniques of prompt gamma detection and proton im-
age reconstruction. Since the proton range is uncertain
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in the patient body, the methods to confirm it are being
studied in different therapy facilities e.g. using the PET
technique. Also, we recently began to work on the for-
mation of mm-size beam to irradiate on the confined
area of the biologic object or engineering material.
Because of the lack of the dedicated hadron beam fa-
cility for scientific research in Korea, which can provide
the beam energy of above 100 MeV, the NCC beam in
the energy range of 80-230 MeV seems to be valuable
for the time being to perform applied physics research
and as a training tool for graduate studies, although the
use of the facility is limited due to the demands for ra-
diation therapy.

= SESSION: C [CF3]
49 209 (), 09:00 - 10:40
ol ol R E 2

CF-08(=) ) The three-body process and the final state

interaction in the weak decay of Lambda hypernuclei
W 3K A& enz)  Though the 3-body decay proc-
ess LNN—nNN has not been experimentally identified,
its contribution to NMWD was predicted to be sig-
nificant in the theoretical calculations[1].Recent KEK-PS
E508 experiment[2,3] shows both singles nucleon and
coincidence pair nucleons from 12,C are strongly quenched
comparing to the INC results. We attribute the quench-
ing of nucleons and enhancement of nn pair in
non-back-to-back region to the 3-body weak interaction
process.

0

Introduction to the nu-SNS Project 3%
QA (o]t Rl sfnl #elw47)  The nu-SNS proj-
ect is to measure the neutrino-nucleus cross sections
that will provide valuable information relevant both to
the understanding of nucleosynthesis and the under-
standing of our cosmic origins. Measurements of the
neutrino cross section on lead, for example, are im-
portant for understanding how neutrinos may effect the

synthesis of heavy elements and for understanding the
response of terrestrial supernova neutrino detectors.
Nuclear reactions relevant to supernovae and the pros-
pect of the nu-SNS project will be presented.

Recent progresses at SNU accelerator fa-
cdlity & WIAEddn 7|Ex7}EE7]7]4) The
usefulness of low energy ion beam largely stems from
its application. At SNU-AMS ion beam facility, we pur-
sue upon 2 major categories. The development concern-
ing AMS is intended for history, environment and geol-
ogy applications. The PIXE development is going on to
obtain fine quality beam, and new methods for analysis.
In this contribution, the status and the goal for our
work will be presented.

Quasi-clastic scattering of electrons off
the nuclei and Coulomb Sum Rule % Az (A/Sdg
o E2]87)  Quasi-elastic scattering of electrons off
the nuclei has been used as a tool to investigate nucle-
ons inside the nucleus. By measuring the longitudinal
response function on various nuclei, we can test the
Coulomb Sum Rule (CSR). The previous measurements
at Saclay and MIT Bates give conflicting results and the
CSR has been one of the puzzles in the nuclear
physics. New experimental proposal at Jefferson Lab
aims to resolve the issue once and for all.

The inclusive electron scattering in qua-
sielastic region A BA(et=rFFH e k)
Medium and high energy electron scattering is one of
the most useful tools to study nucleon properties inside
nuclei, especially in the quasielastic region where the
cross sections are dominated by the knocking out of in-
dividual nucleons. Within a relativistic single particle
model in the inclusive (e,e') reaction we investigate the
effects of the form factors, gauge ambiguties, and the
Coulomb sum rule.

- 65 -




G|

= SESSION: G [GG1]
44 199 (&), 14:30 - 16:15
W=

Zom AN §54 AAE o8
P A A% 42 2A4H A9 o 92 7
A zRY Gy FRLGRr [E¥FGw) A=Y
zotw et wAAe] A" A

=273 wge] B BAEL

—L.

)
A 3718 gl WA BY qBe 2AHe
22 d A

2 Zst= A He AR o] WHS A
Az 12389 St 1“@‘% SAEANA FPSHA o

o
=3 ﬁJH Azt JAEE pAPoEH, 2 AT
AN AdR AFe) 244 o] WPo] o= P& B

=1

g *‘%/& o] A=A A,

(62 ) 8439 wold 2olx AL FAQ

@ AN, A As@Ezdds 2elae)
8234 3o 7“% 3hE A9 Hooke?] ol walA
283k o HlF st soldth o] A fEe 3

Aol &He Y2 fle AR Fea & & &
& mFHo] lota spgEt olgd /g od |
oA FAskA R et FA1H Tpgol v 2 o=
& xshe 49E Atk “EHY o & g 2
€ d2% g & 22 371 540l st 2
ol drtdAEe ARl didiMe A #8 + 3
© AR, 2 B2 F7o] ol ‘AT e =
F71E oEA N AReR HH‘LE* 2 =
WAA Fo. Y Eo] ol Tt wAA He 9
S BHA JG it ofsf o w53} 4] AF
of Mgt FAIA FAAM & Zelth & ERoME
das0l #7437 A 2 VA AHE Se] 1

TH9 AJE WA, oI =dE FIte] ojEA
AFFHFSTEANA 5HE &5Hd d& FEE o
L5 Bod dolrt F/k7b okd# F/2kt H&7t
£ Holg 3tk

G-03 1930lﬁ_tﬂ e E3 ns &
&

kA
oo s EE]—IL"'T-"]‘)

2 19009 3HgFstuolA EFudrt 48" ol%F
WEOZA 100%1 OVOP ESC %kv}.
=

Al

Bt

3}

ofd
oft
2
M
Y
rlr gy
ru{n
_YE
}:J
L
=
%
Lo
z
B
L

Ui—‘?—éi 97 53, WA BANS £5
A o

o e
O
=
'tlf
re
-
rlr
E
.E
m{u
o
=2

o fo
Lo
>
fu

nhA sk OLEE gﬁlﬂ%«l dF= 7hHEel
HA euete Z@lage] @ AAH
QU AR o] etk AAd I
g &2 FoolH, o o= 7t=x
o AR AE w29 A2 =T

st dadth & dATdds dA 2
1930 el AAlE F5 =gl T
1938 o] A7A] =& 9461 TERESWY A
= A% S ol S WA yehd
ARG, FA AREHAE =2 uAtM Y WEs
e FA SR, G Z‘Z*EOM e ﬂ @rﬂﬂ
Aol Yehd =g

B3 ssel B9 NS WL Bt

N
oN O & ooy do g 0L R O

BV R = A ST D oA 1

N

o)
tlo
—r
=

(m
o

O
o orfe -

o o = o O

3

AYBAGS ol 88 5715 daw
o] AL o EHAFHIL FAFGIY G AE
Zepp) A 39 AFH Aol fuimol o)A
o 2gA717] A8kd e B49 AR
& Belw WHG AR ALHL st
P10 BobE YT A AVERIS
5 Golehn 0 AFE AnSH] Fo
2 Z7RPEA old ¥ £a7t Z7ka Qo B
TFoAE Belote AT FASA HFR A
YAe o8 ARE Br1%d FERAS AW
R AT 2Ae 339 AY A BaH 2
Zzadsd 44 wso] Bomm Beld
= 27 B o= vz Ao} fuold
N ARl Be = Y2 v ok AFE
BY22 WS Aol A gt Hrire] Bajet
T BASE 95t ANToE 3349 FHol Apsed
1= A837] A9 Zzaew Aojql vho]A(Python)
o AUAAY. #YAYF 2ZAY Y BAAAUL

32

r,é ofot

a2 £ geRd Ag olF AdEe ¥ 5
olelEel AU glom AFE B AF FYE3
"2 ool AYL AR A7 w3 Ak

GO ) =& A ¥ d= gd &
(Frmddn BHasd)  7EEHA w9t
of wEsL ATk ¥e Yz FUSAG &4
270l ol Bz AUPAE X A
2 g old ATE ol HN2E Flow 44

230 4 ox
o rr rob ok

- 66 -



Holt EAZ BFAAT B BEANE U)W
g ANHon AR PR ¥

H&S =23

G-06 Rockets in two dimensions 7
W AN\ etn, A7) HFEFIRIET FTe
At o}y 'KAIST, ZHeIAxzgd7¢)  The
rocket problem is a fascinating and important topic un-
der the category of variable mass system, and is dealt
with in the standard physics subjects. Because the
two-dimensional motions of various rockets have not
been treated sufficiently, we present the two-dimensional
analysis of the rockets for three types of rocket thrusts
including the air friction and the gravity: First, we de-
velop the speed-angle framework, which is appropriately
used for the qualitative analysis of the two-dimensional
rocket trajectories. Second, the slope shapes of the rock-
et trajectories are discussed for the three types of the
rocket engines. The descending parts of the trajectories
for the non-vanishing thrusts tend to be gentler and
straighter slopes than the ascending parts for relatively
large initial angles unlike the projectile motions. It is al-
so shown that the position dependence of the atmos-
pheric density (or, equivalently, the air resistance) can
have observable effects on the high-altitude motions.
Finally, we analyze the ranges, the maximum altitudes

and the engine performances of the rockets. The hori-
zontal displacements and the maximum altitudes of the
rockets with the non-vanishing thrusts are likely to be
the increasing functions of the initial angles for high in-
itial speeds. The assessment of rocket engine perform-
ance is tried by using the concepts of range and max-
imum altitude as the criteria.

"This talk is based on our paper, Y. Kang and S. Bae,
Eur. J. Phys. 28, 135-144 (2007).
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[1] Sean A. Hayward, Sung-Won Kim, and Hyunjoo
Lee, Phys. Rev. D 65, 064003 (2002).
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Researches on Astrophysical Plasma in
Korea F (&Yl #7277 327.) There
have been attempts to explore common interests and
promote collaborations in the fields of laboratory, space
and astrophysical plasmas. I will review recent re-
searches on astrophysical plasma in Korea, focusing on
turbulence, particle acceleration, andastrophysical appli-
cations.

HF-02(%) ) Turbulence acceleration in space plasmas

RYU CHANG-MO(POSTECH, Pohang 790-784, Korea.)
The Sun emits bursts of outflowing electrons, protons,
and heavy ions into the interplanetary space. The in
situ spacecraft measurements show that the distribution
of particles typically has a non-Maxwellian high energy
tail. It is believed that the fundamental mechanism re-
sponsible for the high energy tail is the turbulent
acceleration. In spite of the obvious significance and the
broad-ranging applicability of this problem, the complete
picture of the charged particle acceleration has not
emerged, and only a part of its process is now begin-
ning to be understood. In this talk, I will discuss recent
development in theory and simulation of the particle ac-
celeration in space plasmas, of which turbulence is in-
duced by the beam-plasma interaction.

HF-03(%) ) Researches for application plasma at

NFRC LEE Bong Ju, CHO K. K, LHO T.H, JUNG
Y.H, KIM YW, YOO S.J, OH KS., YOON JS.
(National Fusion Research Center. 'National fusion research
Center.)
been researched at National Fusion Research Center
(NFRC) for last years. Source for hyperthermal neutral
beam generation, which has special features to promote
material processing without charge and UV damages.
Source for the microwave plasma generation to dis-
sociate water vapour directly and the atmospheric pres-
sure plasma source to make the in-line process possible

Various plasma sources for applications have

will be described. There is the multi purpose plasma
(MP2 ) facility, which will accomodate several basic plas-
ma researches. Features of above sources mentioned will
be presented.
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KSTAR Z4974 22 Ad A8

BE  4Y o 39, 3 53, 2 T, 8 87
A4, R A, 2 o4, 2 A2, 2 g8l 2 W
B A NA(HFARG AL T 2A) U2 g
Agmetdei) S494% Bxe KSTAR E7bu
zopzole Mgdzd GAT AT £4L 15
F= e Fad AAFHNA Bl ARTE FNo
@A 8 MW B4 2o b BAUA 2
NE Ga Frieel 98 ALET Ye o, Auw
RESO 4AEF BT o4 A5y 58 A3
7] 93 KSTAR Prototype /8 UAE B & 44
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LE SEEE AHHL Behig FaR S
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Z Chamber, & 39}%‘*] ]%t'u‘ rﬁl% FAAA, o]
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g 9 9 Q&S % A AY, XA o] AL,
83 REAH|EA 1@7]-/\ 3 JYuj ZTFAn] Eo=
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HF-05(%) ) KSTAR Heating and Current Drive

Systems: Status and Plan BAE Y. S, KWON M,
LEE GS. BAK JS, KWAK JG.! OH BH/
NAMKUNG W.Z(National Fusion Research Center. 'Korea
ZPohcmg University of
Science and Technology.) The construction of Korean
Superconducting Tokamak Advanced Research (KSTAR)
tokamak (Ro = 1.8 m, a = 05 m, k = 2, d = 0.8, Br
=35T, I, = 2 MA, tuse = 300 sec) will be completed
by August, 2007 with a mission of long-pulse, high-b,
advanced tokamak fusion physics experiments. The heat-
ing and current drive systems in the KSTAR tokamak
are being installed to achieve this mission. The KSTAR
heating and current drive systems consist of neutral
beam injection (NBI) and radio frequency (RF) systems;
ion cyclotron heating and current drive (IC H&CD),
lower hybrid heating and current drive (LH H&CD)
system, and electron cyclotron heating and current drive
(EC H&CD) system. The use of multiple heating tech-
nologies is aiming at providing control functions includ-
ing current drive and profile control for the flexibility in

Atomic Energy Research Institute.
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the KSTAR operation scenarios. Also, the KSTAR
adopts the ECH-assisted start-up for the flexibility and
reliability of the operation regime with the plasma
breakdown voltage reduced and therefore saves the
volt-sec of the ohmic power system. The 28.5-MW de-
liverable heating and current drive power in total is
needed for the KSTAR physics operation requirement;
the neutral beam power of 14 MW at 120 keV DO
beam, the ion cyclotron heating power of 6 MW at
25~60 MHz, the lower hybrid heating power of 3 MW
at 5 GHz, and the electron cyclotron heating power of
0.5 MW at 84 GHz for start-up and of 5 MW at 170
GHz for the current drive and the MHD mode stabili-
zation, respectively. This paper describes the status of
the KSTAR heating and current drive systems and their
upgrade plan in the future as well as the key character-
istics and technological features of the long pulse rele-
vant heating and current drive. Also, the progress of the
84 GHz ECH system installation and operational test
will be presented.

Atmospheric Plasma and its Applications
A (olF et EXIFE 7]« 7) Most of the plas-
mas on earth have been generated in low-pressure envi-
ronments where the pressure is less than one millionth
of the atmospheric pressure. However, there are many
plasma applications, which require high-pressure plasmas.
Therefore, scientists start research on plasma generation
at high pressure to avoid use of expensive vacuum
equipments. Large-volume inexpensive plasmas are need-
ed in the areas of material processing, industrial manu-
facturing, environmental protection and improvement, ef-
ficient energy source and applications, etc. We therefore
developed new methods of plasma generations at high
pressure and carried out research of applying these plas-
mas to high tech industries representing 21 century.
These research fields will play pivotal roles in material,
environmental, and energy science and technology in
future. Particularly, the atmospheric plasma is an ex-
cellent tool for surface modifications.
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OCT (Optical Coherence Tomogra hy) 7]
A tabg 399 #He %S ZolE 9
Wie GFEEE 43 Uk F, A

AE Fg3te 7 BEEF 399 292
AA X wut T <
2 3 UE d=Heor ez I i
AXG A5 i ZHo] RS deth 2 8
= 99 295 @S ol&ste FREFIYS
]i N3 old AEE A al
, T DAY AEE shte B3RS
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IF-02(%) ) Novel Laser Source Technology for Optical

Coherence Tomography 7 (R stnl L=}
Jlgde A 2H ) Optical coherence to-
mography (OCT) is analogous to ultrasound imaging
where light is used instead of sound source. Low coher-
ence large bandwidth light sources were conventionally
used in time-domain (TD) OCT to obtain a high longi-
tudinal resolution imaging signal from the relative opti-
cal path difference in Michelson interferometer, which is
based on a complicated scanning optical delay line.
Alternative approaches of Fourier-domain (FD) OCT
have recently attracted great interest to achieve higher
sensitivity and fast imaging speed using spectrometer or
wavelength-tunable source. For FD-OCT application,
wavelength-tunable laser requires a wide tuning range
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for high longitudinal resolution and a fast scanning rate
for high-speed imaging. In this talk, novel wavelength
tunable fiber laser (WTFL) technologies for FD-OCT
will be also introduced based on various wavelength se-
lection filters, such as galvanometer-mounted mirror-scan-
ning filter, polygon-scanning wavelength filter and Sagnac
loop interferometer filter.

IF-03(x) ) Functional OCT Technologies and Their

Applications 7 YA OIS o] F 7 2JF AT
4l)  Optical coherence tomography (OCT) remains as
one of the hottest research topics in the biophotonics
society since 90’s since it provides unique, high reso-
lution, cross-sectional images of biological tissues using
non-ionizing radiation. However, this technology was
commercialized only in ophthalmology area partially be-
cause the structural OCT images have limited applic-
ability in medicine. Functional OCT technologies such
as polarization sensitive-OCT, optical Doppler tomog-
raphy, second-harmonic OCT, spectroscopic-OCT have
larger potential for clinical applications. In this pre-
sentation, various functional OCT technologies are in-
troduced along with their potential applications. Current
research trends and challenges are also discussed.
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A9 gtk oA ¥F HRY FEE AF JUE =
Y ded Zad Z]ﬁ?._ A}%:a ek 7129
Ho]-]:]ljl_‘% gcﬂ (e] }H_r] ) T:I— o]-_LZ]— o]- /5]
3 wese hh 53 L AoHe AHgde] BE

B

=
o 3= 429 wet chemical processoll 7] ‘ﬂ-% T3 g
o £3%e ol&dte e €5 duevitd =53¢
2HEYS 5 FZd o] &t ol wEt TR
ARE ZFHYM, FHYAAA g hgLS o] &3t
ot & Al2He] AL B, 7&%—'?*, AAA ) 5 =
AN R o2 TP WIFE Iy, A
A2XHE 22 FIAZA g9 B A9 5F we o)
&3t FF3H, Had 53 JREY FF 2¥EH



o] izt Y MEZREH FEE FHT F
=8, @9& AQHA LA A Fojo dS
713 AgEo] U2 de BARY F8d ¢ ATk
gER, FEEY, FY2HE, FFIR, 942384 3
golEd, 84F 52 FHYN SFERS o] &3t 1

1Z3tdch A9 =g Fol7] Azt &
HEZ 9 AR dlolE H3RoH, 5= AZFS 9
o HAH O Fa dgS AP o] Yy 2HEH
< Zda BAs=dl ol&3kth  Partial least
squares regression 22 SAXZ WPE o] &I F=
AZsAct £BLS o) & dF F=E
WL wet processE AXA @] wEo] QFEA
o] 99 dFEY v &S AA T AFS AHE
BAARJ] Z olde] A EJF oA HES

L= =4
%:—L'E'_

N

20 gor

M 4 fe wo _0;41 Norr i
o
Jﬁ o
o
u

oo ¥
o,

X o
4 P
9,
rr
ek
ofN
ox,

Mo
i
)
i
=
i
)
rok

IF-05(3) Molecular imaging of cancer cells ex-

pressing specific biomarkers using nanoprobe-based opti-
cal microscopy 5 AM(F T LLIFT e
Hol© EFH4)  Molecular imaging technology,
using metal nanoparticles and a laser-induced optical
microscope, has been extensively applied to biomedical
diagnostics. For example, fluorescence imaging using
Quantum Dot (QD) nanocrystals and surface-enhanced
Raman imaging using gold nanoparticles are extensively
used for sensitive and selective biomarker imaging in
cells and tissues. Recently, scattering-based phase con-
trast optical imaging techniques, such as reflectance con-
focal microscopy (RCM) or optical coherence tomog-
raphy (OCT), are emerging as new optical visualization
tools for in vivo biomedical imaging. These techniques
provide fast and cost-effective high resolution imaging
methods compared with current expensive imaging
modalities. To better improve spatial resolution in phase
contrast optical imaging, gold nanoshells are used as
contrast agents. The localization and compositions of
the cancer markers in live cells are identified using con-
focal laser-induced microscopy. In this presentation, vari-
ous applications of metal nanoprobes and laser-induced
optical imaging techniques for the highly sensitive bio-
marker detection in live cells will be discussed.

IF-06(=) ) Diffuse Optical Tomography 71&2 &

& o SHEKAIST vpo] oAy 3pE) o] e
A= @A breast cancer imaging, functional brain study,
I8]3 small animal imaging®] FHZE ZFuty U=
diffuse optical tomography (DOT) 71&<] WHXAFSF &
&S reviewdtizl o). WA high scattering media®l A
FA1e 5 BEARIE diffusion approximation o

gl %33l CW, time-domain, frequency domain &

o] g M AaFs =3, 2 FHES dA
Zrzoll A FEE AIAES HlastEA Agdth =3
AA DOTY 71&9 4839 bottleneck ©] =il U&=
inverse problem ¢ ZA|FES A F olF 3 74
d A8 719, ¥4d¥ 719H, source localization 71,
level set method, analytic method § <3zlEo] tht

w=ostaat et
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Attosecond Physics Based on High Har-
monic Generation NAM Chang Hee(Department of
Physics and Coherent X-ray Research Center, KAIST, Daejeon
305-701, Korea.)
monic light sources has been intensively pursued in re-
cent years. High harmonics emitted from atoms driven
by intense femtosecond laser pulse can form an atto-
second pulse train or a single attosecond pulse when

Attosecond physics applying high har-

properly controlled. When atoms are exposed to intense
laser field, atoms are easily ionized by the laser field.
The ionized electron is then accelerated along the laser
field, returns to the atom as the laser field changes
sign, and its kinetic energy is converted into radiation
when it recombines. As this process is periodically re-
peated, harmonic radiation is formed. Under intense la-
ser field the harmonic radiation can reach the xuv/soft
x-ray wavelength region. The harmonic spectral struc-
ture, resembling that of a mode-locked laser, can form
an attosecond pulse train or a single attosecond pulse.
Harmonic light sources possess unique features suitable
for attosecond physics and science. For proper under-
standing of the interactions between attosecond pulses
with matter, the temporal structure of attosecond pulses
should be first well characterized. Since efficient non-
linear material for two photon processes is difficult to
realize in the xuv wavelength region, autocorrelation
techniques, widely used for the characterization of fem-
tosecond pulses, can be applied only to limited cases of
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low-order harmonic pulses. Cross correlation techniques
based on the photoionization by high harmonic and
femtosecond laser pulses, acting simultaneously, are thus
valuable for the characterization of attosecond pulses. In
this tutorial, high harmonic generation processes will be
first explained, and techniques to characterize attosecond
pulses and a method to generate near transform-limited
attosecond harmonic pulses will be presented, along
with some examples of attosecond physics research.
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101 Localized Resonance Patterns in Chaotic
Microcavities LEE Soo-Young(BK2I Frontier Physics

Research  Division, Department of Physics and Astronomy,
Seoul National University.)  We study how the openness
affects resonance mode patterns in chaotic microcavities.
In some scarred resonances, there is a pattern splitting
between waves of different chirality, and the emission
pattern of very high Q scarred resonances is uniquely
determined by the boundary geometry and refractive
index. These can be well explained by the steady proba-
bility distribution, a phase space distribution describing
both openness and dynamics. The role of openness of
chaotic microcavities is more crucial in the quasiscarred
resonance which has a scar-like localized pattern with-
out an underlying periodic orbit, because it may not ex-
ist in closed billiards. We discuss about the condition
for the formation of quasiscarred resonances, and pres-
ent the property of a quasiscarred resonance in a stadi-
um microcavity.

102 Elaboration of linear-optical implemen-

tations of Deutsch algorithm with and without utilizing
entanglements NAGATA Koji, LEE Sangkyung,
AHN Jaewook(KAIST, Department of Physics.)  We pro-
pose multiple implementations of linear-optical process-
ing of Deutsch algorithm using FEinstein, Podolsky, and
Rosen state. Recently Oliveira et al.[1] experimentally
demonstrated the use of polarization and transverse spa-
tial modes of the electromagnetic field as qubits for
Deutsch algorithm. Compared to three Hadamard gates
and a function used in the previous scheme, in our
elaboration of new implementations whether the un-

known function is constant or balanced is successfully
determined even without Hadamard gates. Instead, a po-
larization-momentum entangled bi-photon state is used.
Coincidence measurements of photon arrivals coupled
with polarization state analyzers identify answers to
Deutsch problem. The entanglement-witness analysis[2]
is applied to validate the performance of the schemes,
or the fidelity. Reference

[11 A. N. de Oliveira, S. P. Walborn, and C. H.
Monken, J. Opt. B:Quantum Semiclass. Opt. 7, 288
(2005).

[2] K. Nagata, M. Koashi, and N. Imoto, Phys. Rev.
A 65, 042314 (2002).
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Az 3 AW o] YN IAAM G FEAAEFET
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F718 2 Z wjgd 123 23149 2(Ag) =S
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105 Serrated apertureE ©]- &% 1 KJF Nd:
Glass #o1AY F7F £ AQ < 33, 1 FE,
ol 71!, X FH, & A7, A IA, & 54, o] 54’
FFYAE A7 FFHpled)  FFAAHEAT
2o E LAUALE Fezat B4, #HolA YAt
&, #olA = AFTH T FAFEEF ATE 4§
st 1 kIF Nd:Glass #olAE F=3taL Aok o S
Z712 FAHE NdGlass dolA ZZ7] A=

Ego| F7Iee wet WA s FIAY &4 T3t
71 13t #olA We] FIHEE o] IFF ol
2 dAFolAe dAMEY 33 Bxo| mE 7 SEHY
=] BEXE At #olAo| o FsHA &4
FAE 7 Ae KF o)A AlE"HS AARGeH,
serrated aperture®} FHZEE o] &3t #FHolx F3h

XS RSkt

AR 3 AoIAS 189 B 9 B

A3 71Optical Frequency Comb Generator using Fiber

Ring Laser &9, ¥ @', A 3H(F5EZT
a7 [Rigen Eelda)  BFus W S A
292 FFas Al 33 2 2oFE S A% 2y
373 FOoRA AREEL Aith BRI W BAI)E
FRFGIM FAAQ] B2dg AFEr] G F
Fog 2golg do] 23 A% 1E AHY A8R
F7F Aeh B =M E 9FolA 1565 nm 3o F

SEHLE Ao}t Thedt T 7o) B« 9 @
oJAE AFAL AF SHs B4
oA FU WA7|e] F714 BAI2 AOME °&
gt STHOE AT ¢ 7] "R 58 Wx F
54+ (80 MHz, 150 MHz)oll 3 3
GHz FqolM FFus 22d Yo 7t 54+
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TR

EER %‘Xﬂ% pAE 27990, g asE 34

2 EAE STIRAP(Stimulated Raman Adiabatic Passage)

F4g 5o X'y AE v'=0, I'=02 HolAF7] $I%
S AT £ golA dWE A & 3l

=2 T

N

< 53] KRb EA19] 71AGE 9] Fdet AeiAE
2 2389t A7 APFHor LHAA &
2 KRb 219 IP 43S {3t 449 ESR 4
HE o] &3te] EZE =W 2 o3 oA 2

:rL—E ]i‘ Connectlcut EH—} 5?4 7 D. Wang,
C. Ashbaugh, E. E. Eyler, P. L. Gould, W. C
Stwalley ¢ F-5d7ol 23] FH=HA=.

[1]. D. Wang, J. T. Kim, C. Ashbaugh, E. E. Eyler, P.
L. Gould, and W. C. Stwalley Accepted in Phys. Rev.
A (2007).

ABE AR RE FRAN o1
23 F ¥ xR F M, EFH)
= FHlFE YA 5512 — 5P3p — 5Dsp FolAdE o] &
st Atk d AR = 53 (electromagnetically in-
duced transparency; EIT) &gl <3t A EGH A o]
% &% % ¥F (double resonance optical pumping;
DROP) m¥o] ot AHEHS 23tk AF7HA
ladder-type EIT 2HEH A= Ltype EIT 2HEHI}
92 dEY 23s nHHA IUrh iR Ltype

EIT Q7.8 ¢ 99298 4837 ved 23
% BHI gy} AN TSEAHEZ] Feo] 2 W
o= %‘—915}. 3 ladder-type EITE shbe] uig &9
s 47125 AHgBy] WRol FHPel A% v
£99 EUHE neHA gsith Tet FEd
2o 7S AR vigEL 9 xuA AEH= 272

T4 501317] ol laddertype =4 DROPEA

Uehg & Atk 8= 2 A7lA ladder-type EITO
] DROPE} 22 QI3|A EIT 4l& AAe] DROP2:¥
Efo] x3dE A& #FAL, 53] 581 (F=2) -
5P3, (F=3) — 5Ds; (F=4) Holdz} 22 £3xolA
(cycling transition)dl| A= ©lF FHY HERHS #ZF
g AT 2 AFE FEAA dAE dolAY ds

g

4gAToN BEY wiksl ANARS Lol U@
oJlE ¥ & YL Ao A

Quantum Optics Studies with the Cavity-
QED Microlaser <t AUt EF2] HEZGH-
Coherent interaction of a single two-level atom with a
single mode of a cavity results in nonclassical effects. In
our microlaser the single-atom-like coherent interaction
can be maintained even when the number of intracavity
atoms is increased to several hundreds. Quantum jumps
and nonclassical photon statistics have been observed
directly. It is recently found that the bipolar atom-cavity
coupling introduces extra resonances and breaks the
symmetry in the output lineshape. The effect of initial
atomic coherence on the output characteristics will also
be discussed.

® SESSION: J [JF2]
49 19¢ (&), 16:30 - 18:10
du =

JF-04(x) of the Population
Oscillation Amplitude in a Spontaneously Decaying
Two-Level Atom Coupled to a Monochromatic Field
o] A7, o] d-F(KAIST, E2]) We report on a new
quantum effect that a two-level atom coupled to a
monochromatic radiation field may exhibit. The quan-
tum effect has to do with the damping rate of the am-
plitude of the Rabi oscillation when the atom is sub-
jected to spontaneous decay. As is well known, the am-
plitude of the Rabi oscillation decreases progressively at

Damping Rate

each successive revival, even in the absence of sponta-
neous decay and any other dissipation, because a small-
er and smaller number of dephased oscillations rephase
at each successive revival time. Spontaneous decay
works to further decrease the oscillation amplitude over
the already existing decrease in its absence. We are
concerned with this additional damping due to sponta-
neous emission. We show that the semi-classical theory
tends to overestimate this damping rate, and thus a cor-
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rect quantitative description of the damped Rabi oscil-
lation is obtained only with a full quantum mechanical
treatment.

SURARAZAN d@ AF -
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A holographic origin of entanglement
o] AMY(KIAS) Although entanglement is now treated
as an important physical quantity as well as a valuable
resource allowing various quantum information process-
ing,the origin of this non-local quantum correlation re-
mains a mystery. In this work it is suggested that en-
tanglement is originated from the holographic principle
claiming that all of the information in a volume can be
described by the physics at the boundary of the volume.
According to the principle, ordinary quantum field theo-
ry over-counts independent physical degrees of freedom
inside the volume. This can lead to entanglement be-
tween physical observables presumed independent of
each other. In this context, possible origins of no-clon-
ing, no-signaling, and the Holevo’s theorems are also
discussed.

JE07 Nonclassical Raman Photon Pairs from

Room Temperature Source OOI C. H. Raymond,
LEE Sangkyung, AHN Jaewook, PARK Chang Yong1
(KAIST, Department of Phsics. 'KRISS, Department of Phsical
Metrology.) We consider room temperature gaseous cell
of Rubidium atoms in a double Raman scheme to gen-
erate macroscopically entangled bi-photons. The advantage
of generating non-classical light from room temperature
atoms is the considerable simplification of experimental
setups. We present a quantum Langevin theory in-
cluding propagation to study and identify regimes of
non-classical correlations between macroscopic Stokes
and anti-Stokes bi-photons produced by the gaseous cell.
We extend the existing theory to include Doppler
broadening due to thermal atoms with the motivation of

describing the correlations and entanglement close to the
room temperature. Potential applications of this novel
non-classical coherent light source include quantum com-
munication, quantum lithography, and more.
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JF-08(%) ) Recent Progresses of Plasma Property

Database for Industrial Plasma ©] ¥%, Al J4, &
F R 32% A, & A o] BF(3Fe}
TledHATY AggadTAE, Feznr By fo]
EJ#lE)  Since the characteristics of plasmas depend
strongly on the interactions between plasma particles
such as electron, ions, and neutrals, a well-established
atomic and molecular database is needed to understand
and produce various types of plasma. Although atomic
and molecular cross section data have been generated
for a long time, they have not yet been integrated well
into a user-friendly database which is increasingly need-
ed especially for nuclear fusion and industrial plasma
applications as well as pure plasma science. Thus here
we introduce our activity, how tried to collect, analyze
and integrate the atomic and molecular cross section da-
ta into a database that is easily accessible for users
through the internet.

A 68126P;28S1, Aol whet
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BrE oA EFEES AHEdtel T.W. Hanschs©l
5x10" ¢ BgEz 2339t LEE oldA ZBW
Al el FAFFE F HY tole=d o)A E At
23 37 o] FAEFH(resonant two-photon spectroscopy)
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Semi-classical approach to the partial

photo-ionisation cross sections of helium LEE Min-Ho,
CHOI NarkNyul, TANNER Gregor', CZASCH Achint’,
DORNOR Reinhard(#-2 &7 t) et A} 7epfe} &2
87} ' School of Mathematical Science, Univ. of Nottingham, UK.
*Institut fur Kernphysik, Goethe-University Frankfurt, Germanry.)
Experimental results on partial photo-ionisation cross
sections of helium are analysed in the light of recent
advances in the semiclassical theory of two-electron
atoms. Byun et.al[l] predict that the total photo-ionisa-
tion cross section below the double-ionisation threshold
can, semiclassically, be described iin terms of con-
tributions associated with classical orbits starting and
ending in the triple collision. The necessary mod-
ifications of the semiclassical theory for partial cross sec-
tions is developed here. It is argued that partial cross
sections are also dominated by the triple collision
dynamics. The expected semiclassical contributions can
be identified in the Fourier transformation of the ex-
perimental data. This clearly demonstrates for the first
time the validity of the basis assumptions made in [1].
Our findings explain furthermore in a natural way the
self-similar structures observed in cross section signals
for different channel numbers.

(REF.[1] CW. Byun, N.N. Choi, M.-H. Lee and G.
Tanner, Scaling lasw for the photo-ionisatioin cross sec-
tioin of two-electron atoms, to be published in Phys.
Rev. Lert.)

Observation of Symmetry Breaking in

the Cavity-QED Microlaser LEE Moonjoo, SEO
Wontaek, HONG Hyun-Gue, CHO Sungwan, SONG
Younghoon, LEE Jai-Hyung, AN Kyungwon(A4]<-oj] 8}/
£2]8F72)  We report experimental observation of two
types of symmetry breaking in the Cavity-QED
microlaser. (1) The microlaser exhibits a symmetric las-
ing curve with respect to the rest-atom resonance fre-
quency when perfectly inverted atoms are injected and
the atom-cavity detuning is scanned. However, when the
atoms are injected into the cavity in a coherent super-
position between the ground and excited state, the sym-
metry of lasing curve is broken due to the relative
phase between the ground and excited state. (2) In ad-
dition, in a tilted-atomic-beam configuration, when the
initial atomic state is purely the excited state, there are
two symmetric lasing peaks due to symmetric interaction
with individual traveling-wave components of the cavity
field with opposite Doppler shifts. As we increase the
relative size of the ground state in the initial super-
position state more and more, the asymmetry between
two peaks becomes larger, and finally one of the two
peaks disappear completely. This symmetry breaking can
be explained by considering the contributions of both
traveling-wave components to the lasing signal. To the
best of our knowledge, this is the first experimental ob-
servation of symmetry breaking in the microlaser/ maser
systems. This phenomenon can be utilized to meas-
ure the state of two-level atomic qubit for quantum
information.
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LF-01(X) ) The spacetime geometry produced by a

string with arbitrary tension in higher dimensions  ©]
HE(stYjsl E2]8F7)  Spacetimes of dimensions
higher than 1+3 have become objects for serious consid-
eration in physics as some physical theories such as the
string theory and brane cosmology are necessarily for-
mulated in higher dimensions. In exploring the existence
of extra dimensions, the higher dimensional black hole
or black string solutions can be useful tools. The sim-
plest black string solution in 1+4 dimensions, first dis-
cussed by Gregory and Laflamme, is the uniform ex-
tension of the Schwarzschild solution to the fifth
dimension. This solution turns out to represent the
spacetime geometry produced by a string characterized
by the tension whose magnitude is one half of the mass
per unit length. In this work we present a general class
of solutions with two arbitrary parameters, mass per
unit length and tension. The spacetime properties repre-
sented by these solutions are discussed.
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Gravitational Collapse and the Cosmic
Censorship Hypothesis L FZ(HAetaL) We
present the formulation of the gravitational collapse of
matter in the context of general relativity and string
theory as well. A variety of models in general relativity
as well as string theory are considered, in which it is
shown that the matter collapses to either a black hole
or a naked singularity, depending on the model we
considered.

Spin of Stellar Mass Black Holes ©]
(g efn, E2/3t7)  Recent estimates of the
Kerr parameters a* for two binaries (Shafee et al. 2006),
GRO J165540 (Nova Scorpii) and 4U1543-47 (IL
Lupi), facilitate a test of stellar evolution. We found
that the measured Kerr parameters are consistent with
those of Lee et al. (2002) , in which they predicted the
Kerr parameters of X-ray transient sources based on the
common envelope evolution which begins at the He
red-giant stage of blackhole progenitors. Based on this
evolution, we propose a model for the evolution of
GRS 1915+105, in which the spinning up the black
hole by the accretion from the donor star plays an es-
sentialrole to nearly reach the observed a* >0.98
(McClintock et al. 2006).

® SESSION: L [LGI1]
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E

1 Status of Telescope Array experiment
B, G4 2=, & FW, o0 4 3 Ae A
2 94 a2 & 99 2 390 2 AA
3 R, A e, 23, 9 AQ (Yt E2
g lojzcirim, Eelepu. ‘Ao, B2l
B Fdem, pERD dddeln 220
The Telescope Array experiment has been designed to
observe extremely high energy cosmic rays from the in-
duced air-showers using a combination of ground array
and air-fluorescence detectors which are deployed in the
high desert in Millard County, Utah. We mainly report
the status of ground array deployment performed in last
winter season.

Design of photon detectors and electronics

for MTEL Y 3%, 3 A2, A ol & AA, &
43t ARTIKOVA S, & A%, & &5 ©] &, 9 A
g, g ax 9 gxd # 9F, 7 ¥, 2 v 2
£7' KHRENOV B2 GARIPOV G.2, KLIMOV P.X(Ewha
Womans Univ.. 'Seoul Nat'l Univ.. “Moscow State Univ..)
MTEL(MEMS Telescope for Extreme Lightning) is a
space telescope under construction for the measurement
of TLEs which are extreme lightning phenomena in up-
per atmosphere.In the telescope photons from the light-

nings are collected by MEMS mirrors and detected by
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multi-anode PMTs with 8*8 channels.The readout elec-
tronics has been designed to allow a wide dynamic
range, implementing functions from photon counting to
large photon flux measurement.The design of telescope
detector system and initial test result will be presented.

Introduction to MTEL and design of
the mechanics structure Y i1, 3 A A Fo}
S AA, ¥ A3, ARTIKOVA, S, & 2%, & S,
ol A, w AY, v A w 847 K FF, 7 B
2 95 7 8¥°, KHRENOV, B, GARIPOV, G,
KLIMOV, P.(o]3tefzr)etnl, &2} o] sfoi =}y e}
n, Bty ‘g Bel R A g A
1 FE]F 3 *“Moscow State Univ., DV Skobeltsyn Institute
of Nuclear Physics.)
high-energy cosmic rays with the energy above 1019
eV from the extensive air shower events, it iS necessary
to understand clearly the extreme lightning phenomena
in upper atmosphere called TLE(Transient Luminous
Event) MTEL(MEMS Telescope for Extreme Lightning)
is a space telescope to be constructed for the measure-
ment of TLEs. MTEL will be equipped with small ar-
rays of mirrors produced by MEMS(Micro Electro
MechanicalSystem) technology. The mirrors will be used
to reflect lights from TLEs to the photon detectors with
multi-anode PMTs in the telescope.The telescope will be
the main payload of the satellite with the name of SSC
(Small SpaceCraft) that will be launched from ISS
(International Space Station) early next year (2007) for
the fifty anniversary celebration of the world satellite
Sputnik No.1.Scientific goals and the structure of MTEL
will be presented together with the design of the pay-

For the measurement of ultra

load mechanics.

Charge measurement of silicon charge

detector in the CREAM experiment PARK N.H,
AHN HS.!, GANEL O., JEON JA, LEE MH/,
NAM S., PARK IH., SEO ESZ? WALPOLE P.
YANG J., YOON Y.S.(Dept. of Physics, Ewha Womans
University. 'Inst. for Phys. Sci. and Tech., University of
Maryland. “Inst. for Phys. Sci. and Tech., University of
Maryland: Dept. of Physics, University of Maryland. *Dept.
of Physics, University of Maryland.) CREAM (Cosmic
Ray Energetics And Mass) is the balloon-borne experi-
ment for the direct measurement of high energy cos-
mic-ray particles to investigate the origin, propagation
and acceleration model of the particles. The CREAM

collected about 70 days’ data with twice of long dura-
tion balloon flight. The silicon charge detector (SCD)
was designed to measure the charge of incident particles
from protons (Z=1) to iron (Z=26). The first CREAM
(CREAM-]) instrument included a single layer of SCD,
which was upgraded to a dual layer SCD for CREAM-IL.
The preliminary result of charge measurement with
SCD will be presented.

= SESSION: L [LTI]
49 199 (&), 20:30 - 21:30
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Gravitational Lensing and Dark Matter
v B FE T o)
fect on the shape of distant galaxies due to the gravity
of the intervening masses, which allows the 3-D map-
ping of the mass in the universe including the dark
matter. Microlensing also probes the mass distribution in
our galaxy, especially in the bulge and halo. Recent de-
velopments in weak lensing and micro-lensing are

Weak lensing is a very weak ef-

reviewed.

= SESSION: L [LF2]
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LF-05(%) ) Eccentric universe in a five dimensional

bulk GE Xian-Hui(APCTP) We first review the
main results of four-dimensional eccentric cosmology
and find its differences from spherical cosmology. We
then solve the five-dimensional Einstein equations for an
eccentric universe with a cosmological constant in the
bulk. An equation that describes the evolution of eccen-
tricity of the universe in the bulk has been obtained,
which is coupled to evolution of the scale factor. We
compare the evolution of eccentricity in a four-dimen-
sional universe with that in a five-dimensional bulk and
find that, if anisotropy of the our universe is mainly
raised from a uniform magnetic field inside the brane,
the eccentricity decays faster in the bulk.

LF-06(%) ) Modulated Universe = Q-&(¥7&0

gtal) 1 will introduce the effect of moduli on the
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evolution of the 4D Universe by using Kaluza-Klein
reduction. The sources of moduli to be discussed are
higher dimensional entities such as geometrical curva-
ture, matter fields, brane gas, etc. which are rather clas-
sical than string-theory based.
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Is dark energy from entanglement?  ©]
A, A G, o] FAXKIAS. 'FAd. ‘) We
suggest that energy associated with the entanglement en-
tropy of the universe is an origin of mysterious dark
energy[1]. The observed properties of dark energy can
be explained by using the nature of entanglement en-
ergy and the holographic principle without fine tuning.
Surprisingly, from the number of degrees of freedom in
the standard model, the equation of state parameter
$\omega”0_\Lambda$ ~ -0.93 for the dark energy can
be derived, which is consistent with various current ob-
servational data from SN Ia, CMB, and SDSS at the
95% confidence level. We also show that an inflation
with the number of e-folds N~65 solves the cosmic co-
incidence problem in a natural manner in this model[2].
[1] J.-W. Lee, J. Lee, and H.-C. Kim, eprint: hep-th/
0701199 (2007).

[2] H-C. Kim, J.-W. Lee, and J. Lee, eprint: hep-th/
0702121 (2007).
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CDF 4¥¢ 9% @348 AFY
Al2d 75 9 €9 4 74 14 83, A &4, F
g, 31 A2, F 48, vgtop = Alm|E, 7+ o},
B = olz® 2 714, @ 95 A F8 o A5, A
A A 2F, F 3B, o) 97, 3 AL, B B9
Qe 3 BI(F R E2] 8T KISTI, e-Science
$E&AT7Y CEFFHY St ‘Aen gl 1y
@y, E25t) A AR EF APlA
o dE&F Ax HHE fHAE B2 AFE Ads
o= 3t} S {20942 CDF(Collider Detector
at Fermilab)d @ ol 4= A74Woll CAF(Central Analysis
Farm)2} &89 H&F A8Xe AP oz A8E
At od, &2 SHAZF Qo] ¥l Hodtar 9l
= dEivtetel AAEY e HFE AdE 8=
ko2 DCAF(Decentralized CDF Analysis Farm)gh=
AR FH2EHY Al2Ho] FHEJATL dFoA =
A& 3tae] DCAFS 3kl KorCAF(DCAF in Korea)
7F FEEoO] AlEH A 9 A AEA o]&H
A gty B @xoME KorCAF A12=#9] condor
batch systems ©]&39t FE|2HY HAFE A2" F5
4 &9, 2283 CDF #A#F8 2= oisf Zxeeh

e-Science for High Energy Physics =
ZVA(KISTL, e-Science S&H74H.)  We report experi-
ences and results of the integration and utilization of
e-Science for High Energy Physics at KISTI — ALICE,
CDF etc. An overview is given of the current and plan-
ned uses of cyberinfrastructure which contains comput-
ing, storage, network and grid service infrastructure at
KISTI. We will also report the experiences on EGEE
and the plan of FKPPL(France Korea Particle Project
Laboratory) project between KISTI and IN2P3.

e ok

Bp-003 APDE o] &3 GsI(Tl) A% 23 E4
ZA 2 9E, A EF a3, 3 s, 72 AR,
T N (FEggn g2 g rEAdga YA
7. ‘RFw  Ee ) CsI(T) ABZZE
Advanced Photonicsll A | 2%l Large Area Avalanche
Photodiode®ll #&&te] 7Hd £ Riles BY F AU
£ A3 2108 ZowA A3 Z2FY AZFH oA
¥, 283 AXIR 9% xol= HE FHFS ¥
Ptk APLS Cs-137 sourceE ©]-&3+9 ™ high

voltage,gain,shaping time®] & W3IA|7|HA WA F
Atk dlolH 352 FADC 25MHzE ©]&3}3 root
packageS B3] EA3Ith =3 windowed$} window-
less 7 &7 APDe disfl %783t AR/E v
2N Z7te] B A9 B F Ut o] 2UE 9
&3to] AfRo] MLEL e AE 2FY oA =3l
T 9 Ag HA3EFS 38F Ao

2 ATE 2007d SrEABA G A A A HART <t
A AVlE AFAHY A wop FPg ATFARY

A Hardware Implementation of Artificial

Neural Network Using Field Programmable Gate Arrays
A Yz E2]87)  An artificial neural
network algorithm is implemented using a field pro-
grammable gate array hardware. One hidden layer is
used in the feed-forward neural network structure in or-
der to discriminate one class of patterns from the other
class in real time. With five 8bit input patterns, six
hidden nodes, and one 8-bit output, the implemented
hardware neural network makes decision on a set of in-
put patterns in 11 clocks and the result is identical to
what to expect from offline computation. This im-
plementation may be used in level 1 hardware triggers
in high energy physics experiments

UV Cut Off on AdS/QCD and mass
spectrum, Chiral phase transition JO KwangHyun
Holographic QCD has developed and
many results are in good agreement with experimental

(Hanyang Univ.)

data - lattice QCD. Very recently some researchers have
tried to fit their result to the realistic one. By putting
UV cut-off the result is improved and become more ac-
ceptable to QCD data. We will see the improvement of
AdS/QCD result (meson spectrum and chiral symmetry
breaking, etc) by adding UV cut-off and discuss its im-
plication in this poster.

Bp-006 Characteristics of 8 and 10 inch Photo-
multipliers for the RENO Experiment 3 +&, o]
, A BE, 9 Ae A dF 5 UE, o] B4, H 9
, Z U3, 2 5y, 2 99, A AL, 2= of
za wgE] wEA!| ARG A ahd A 209
opil=! A A opdzt! < g2 F Z¥' € Q
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3, A 99, & 5@, 2 48 3 A, 9 9
AL, w AF, ¢ FB, A A, 2 I, N
Danilov”®, YU. Krylovw, G. Novikova'®, E. Yanovich"
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Bp-007 ‘Study of the GEANT 4 simulation for

the environmental gamma ray background from the rock
in the underground site’ 3 W, ¥ A, & =&
T U3 2 5 A 97 P AL, mIHE of=
W, ouge] uER? ARD 2Hud, A 2H G o}
WML N AR ofd 7P, 9 £, F HE o A
g wEt 7 8 7 230 P A, 6 44 o 4

5 o )5 5 o =5 5 5
@, L FR, o] A, A 25, F BE, I A
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7, 6@&-’*4’ B AEg g2 CAgy 2
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and IPCE, Russia.) RENO(Reactor Experiment for
Neutrino Oscilation)t AARANA Vo= ZAu Y
85 &3t FAY Arl & AFstales S8
7\‘1%’&—’]‘—% &7401‘:]' FFA o AR dFS =
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WA AP 2 AE&EA "k 53 A AR
FAA EEF, &g, FoE Y 59 d4E] wiAA
499 F8 g]lolal F Witz 9= FKevel
Al 3MeV7HA] ZAQIHE 2 A7 Akl X9 A&
710 Zubd vl AANA S X E Monte Carlo GeantdS
o] &3t HARANSFTE HARHAY Az EXE= 05
MeV~3MeV, #H%E7] At#l= WED (Water Equivalent
Distribution) 2 Al4Fsted  0.5m~1.8m7HA] AALREARS}
700l =g3te Ak BEE Ak Bl g%
kg 9] FAZF 1.5m 4 Zebd FHES ALt ch
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Design of CAU Multi-Wire Proportional
Chamber for Cosmic Ray Detection SONG Duree,
OH Min-Ki, MOON Jun Young, NAM Kee-Hwan,
KIM Siyeon, LEE Pil-Soo(Department of Physics, Chung-Ang
University.) We introduce the design of particle de-
tector for Cosmic Ray being constructed at Chung-Ang
University. We intend to measure the direction of in-
coming cosmic rays. Two sets of position sensitive wire
detector using charge division method are installed in
the chamber.

Bp-009 Track Finding efficiency of Silicon Inner

Tracker at GLD in ILC KIM Youngim, KIM
Hongjoo, PARK Hwanbae, A. Miyamotol(Kyungpook
National University. 'KEK.) ~ We have studied track find-
ing efficiency of Silicon Inner Tracker at GLD (Global
Large Detector) in International Linear Collider (ILC)
environment. The Track finding efficiency of a single
muon particle is improved with new track reconstruction
packages.We also show the preliminary result of track
finding efficiency for qg-bar event.

Computer Simulation of Electron Avalanche
in Multi-Wire Proportional Chamber ~ JIN Kyung-Hwan,
HWANG Kyung-Ryun, LEE Wan-Hee, MOON Jun
Young, KIM Siyeon(Department of Physics, Chung-Ang
University.)  The three-dimensional computer simulation
of electron avalanche in Multi-wire proportional cham-
berMMWPC) was carried out. The Coulomb interaction
due to the high voltage of anode wire that induces ava-
lanche was considered with Monte Carlo method.
Two-dimensional lattices are used and the potential and
electric field at each lattice was calculated by relaxation
method. Collisions between electrons and molecules of
Ar or Ar-CO2 mixture are simulated using experimental
data of mean free path and ionization energy. We do
not consider excitation collision and shielding effect so
that elastic and ionization are responsible for motion of
electrons. Anode wires spaced with 2mm and 3mm have
been investigated. This results would be useful for de-
signing MWPC.

Bp-011 A Complex-Angle Rotatiion and Mixing

Complementarity in Fermions NAM Kee-Hwan,
HWANG Seungsu', KIM Siyeon(Department of Physics,
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Chung-Ang University. 'Department of Mathematics, Chung-Ang
University.) It is to understand the mixing among fla-
vors in quarks and leptons in terms of a complex angle
which is defined such that three mass eigenvectors by a
single rotation about a common axis. We propose there
exists a geometric complementarity condition between
the complex angle of quarks and that of leptons in
CxC space. The condition is reduced to the correlation
among neutrino parameters, thetal2, theta23, thetal3
and CP phase delta.

ZA AZ$ ASIC chip®) Preamplifier,
Shaper H2& wosta ALy S Bk 2A,
HONG Eugene, WON Eunil, HA Hyuncheong(Korea
University.) ~ Preamplifier, Shaper®] 7|5& Zt= ASIC
chipg 7HEst7] A 12 test& o= A FE KUPID
chip®] #& oF5 Itk ©|F S|4 KUPID
chipe] 23al e #AHS Fotsta FgUtbs 24

gt

Bp-013 Signal Events Reconstrunction From

Simulated Data And Calculated Signal Efficiency Of
Inclusive Four Charm Production YOO Jaehyeok,
WON Eunil, HA Hyuncheong(Z&{tj3}w, &z]3}7})
The Belle experiment data of o(e+e- -> J/y c cbar) is
about an order of magnitude larger than the theory. A
theory suggested says that it can find a clue of the
discrepancy from the inclusive four charm production.
In order to compare the theory with the data, we re-
construct signal events from simulated data and calcu-
late signal efficiency.

Bp-014 Effect of epitaxial strain on the inter-

facial electronic states at MgO/Fe(001) JEE GANG
MAN, YEO JIN NAM, YU BYUNG DEOK(A/&A4]&
el Eel ) Magnetic tunneling junctions
(MT1J's) with ultrathin oxide films between ferromagnetic
electrode have attracted a great deal of interest because
of their future
applications. In recent years, it was experimentally re-
ported that for the Fe/MgO/Fe
ing-magnetoresistance (TMR) has a value of 180% at
room temperature. It is expected that for the
Fe/MgO/Fe junction the top Fe/MgO and bottom
MgO/Fe interfaces are differently stressed. In spite of
many works, yet very little is known about the influ-

importance in magnetic  device

system  tunnel-

ence of the epitaxial strain on the interfacial electronic
properties for the Fe/MgO/Fe junction. In this work,
the dependence of the interfacial electronic properties on
the epitaxial strain for strained MgO/Fe(001) interfaces
was investigated using spin-dependent ab initio electronic
structure calculations. For the Fe/MgO/Fe junction, the
strained MgO/Fe(001) interface represents the Fe film
formed on Fe-supported MgO. Here, the
(compressive) MgO/Fe(001) interface has been achieved

tensile

by increasing (reducing) a lateral lattice constant of a
calculation unit cell with respect to a theoretical equili-
brium lattice constant for Fe in bulk. Our calculations
showed that the minority spin interfacial resonance (IR)
state near the Fermi energy is influenced by the epitax-
ial strain. This indicates that the epitaxial strain accu-
mulated during the growth of Fe films on Fe-supported
MgO has a role in determining the functioning of the
Fe/MgO/Fe MTJ system. The computations were per-
formed at the UoSPCC-II facility at the Seoul Parallel
Computation Center of the University of Seoul.

*We gratefully acknowledge support from the Korea
Science and Engineering Foundation through the Basic
Research Program under Grant No. R01-2004-000-10452.
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YAMANAKA Taku’(22Ff etz &2 8 Institute of
Particle and Nuclear Studies, High Energy Accelerator Research
Organization(KEK). *Department of Physics, Osaka University.)
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Bp-016 The lower limit of the neutron oscillation

time with systematic uncertainties in Super-Kamiokande I
FAS, A AE @ QY B AN, 2 5B, FEs, F
I, N AW (I Gta Mgt Py 7 etaL)
A search for neutron-antineutron oscillation, a process
of |8B|=2 predicted by L-R symmetric gauge theories,

—

19 oft ofN do A fo
Wk 1o = m me e
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was undertaken using the 24.5x10% neutron-yr exposure
of the Super-Kamiokande I, incorporating most major
sources of experimental uncertainties. The lower limit
on oscillation time for neutrons bound in '°O has been
determined at the 90% CL without systematic un-
certainties and this limit is better than the previous best

-84 -

limit of 7.2x10°" yr in Soudan 2 by factor of about 4.5.
And taking the uncertainty in efficiency and background
rate into account, the lower limit for neutrons bound in
"®0 was estimated at the 90% CL and the correspond-
ing limit for free neutrons was calculated using a theo-
retical suppression factor.
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Cell Filling System For Polarized ‘He
Target Setup. 3 ©]3}, S.S. Stepanyan, 7 ¥4, M.
Yurov, A. Kim(Z&jsta)
oping polarized *He target using spin exchange optical
pumping method. The vacuum and gas handling system
were built for the glass cell filling. The construction and
filling procedure of the target cell are important in de-
termining the relaxation rates due to impurities in both
glass and gases. The oven made of Teflon heats to 180
° C by using a forced hot air to vaporize the Rubidium
for optical pumping. The systems of gas, vacuum and
cell filling will be presented.

Presently we are devel-

Cp-002 A High-resolution scintillation detector
for magnetic-field applications &
A $9, A Ni(F&d8ta) Presently we are develop-
ing a high-resolution scintillation detector for high-mag-
netic field applications. The detector requires 50ps of
timing resolution and 10°Hz/s of count rates in mag-

, V. Kuznetsov,

netic field of 1.5T. we use a tripler of stacked paralell
equidistant counters to compare the performance
Hamamatsu R2083 PM with that fine-mesh Hamamatsu
R7761-70 PM. The preliminary test shows that the
fine-mesh PM gives a promising results with high gain
and high resolution. Preliminary results will be present.

Origin of 2*; Excitation Energy Depend-
ence on Valence Nucleon Numbers. HA Eunja, CHA
Dongwoo( ¢! 3}t 8F-nL)
that a simple expression in terms of the mass number
A, the valence proton number Nj, and the valence neu-
tron number N, can describe the essential trends of ex-
citation enersies Ex of the first 2° states in even-even
nuclei. The formula reads as Ex = a A” + B [ exp (-A
Np)+ exp (-h Ny) ] where parameters a, B, v, and A are
fitted from the data. By evaluating the first order energy
shift due to the zero-range residual interation, we find
that the factor (2 j ¢ +1) uf vy’ governs the main de-

It has been shown recently

pendence of the frist 2° excitation energy on the va-
lence nucleon numbers, where jr and ij2 are the total
angular momentum and the occupation probability of

the fermi level, respectively, and uj 2=1- ijz.

AN SRelA v
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(FFd e FrRgnEdm)  WEYe Cl
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Sqch o TAAS T/ JAAE OF @y
9 nAH FUed 374 DAL ogdgw A7
o Wy TAAS TEHE SV 2¥S Tesach W

FAANA e vtgdHl 3] w(Ground State Rotational
Band: GSRB)Yl &3l= Y2 7] JHES 7€)
g Fo B TAML T FAANE 14 W
282 ogayth F WA FhIUA By
A gl e A Ed Ael Az uie 4
Yt 2o ofy] JuiSel val o] 2xsk AWA7} vm
4@ AP B 5 YAk

Measurement of Gamma Ray Spectrum

from ®Tc(n,g) Reactionin the keV Energy Region  ©]
A9, o] A%, = "HY', & FA, 2 AI’, & g
2 A o] &4, o] FE(FF

:‘ir}mﬁ.@h.\g—l) e

etn WA 'E
ojtj sl ]ty *ZHr st £2]¢}7})  Gamma-ray
spectrum from ®Tc(n,) have been measured in neutron
energy region from 10 to 60 keV using the 3-MV
Pelletron accelerator of the Research Laboratory for
Nuclear Reactors at the Tokyo Institute of Technology.
Pulsed keV neutrons were produced from the 7Li(p,n)7Be
reaction by bombarding on the lithium target with the
1.5-ns bunched proton beam. The incident neutron flux
and the proton beam current were monitored by a
SLi-glass detector. The ™
der within the aluminum capsule. Prompt capture gam-
ma-rays from *Tc sample were measured by the
Anti-Compton Nal(TI) spectrometer. Three energy re-
gions were selected to obtain the capture gamma-ray
spectrum. The obtained capture spectrum was unfolded
by FERDOR Code. Several gamma-ray peaks were
found in the present experiment, compared with pre-

Tc sample was preparedas pow-

vious evaluated data.

Study of the electromagnetic properties
in even-even Sm and Dy nudei ©] <, = Y, ©]
Fd (Forytn A Ee] Gy ' FYytn E2 %}
7))  The even-even Sm and Dy isotopes which belong
to deformed nuclei have been studied through the SU(3)
limit of the IBM-2. At first, the energy spectra of them
were evaluated and schematized. And then the M1 tran-
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sition, using the F-spin breaking term, and the E2 tran-
sition, employing the SU(3) tensor operator of general
rank-2, among the low-lying energy bands were calculated.
The results calculated in this work and the experimental
data were compared and analyzed.

Characterization of Calibration X-ray Beams

and Determination of Conversion Coefficients Used in
Radiation Protection nRAHMAN M. S., TSUIIMURA
N.', YOSHIDA T., LEE M. W., KHANDAKER M.
U, KIM G. N.(Kyungpook National University, Daegu.
'Radiation Protection Division, Japan Atomic Energy Agency
(JAEA), Japan.)  Abstract X-ray beam in the energy
range of 10keV to 250keV are widely used for calibra-
tion of radiation detecting instruments depending upon
the work place. X-ray spectrums are made mono-
chromatic by proper filtration recommended by several
international organizations. The use of X-ray facilities
for precise irradiation requires an exact knowledge of
the radiation field. But in practice, X-ray beam quality
can be determined by HVL, effective energy and homo-
geneity coefficients. The utilization of different recom-
mended radiation qualities by several international or-
ganizations is being used for the calibration of radiation
measuring devices. In this study, characterization of
X-ray fields of PANTAK HF-320C X-ray machine is
performed for AIST middle spectrum series and a com-
parative study is also conducted with ISO narrow spec-
trum series. The beam qualities obtained for AIST mid-
dle beam spectrum meets very close to ISO narrow
spectrum series above the photon energy 54keV. A set
of conversion coefficients between air kerma and appro-
priate protection quantities (Sv.Gy') for AIST reference
photon radiation has also been established. The varia-
tions of these conversion coefficients are compared with
recommended values by ISO narrow beam series and
was found within + 8.13% for ambient dose equivalent
H*(10) and £ 3.07% for directional dose equivalent
H¢(0.07) for the photon energy range up to 54keV.
Above this energy range the conversion coefficients are
very close to the recommended values by different inter-
national organizations as well as ISO.

Cp-008 Determination of Gamma-ray Interaction
Positions in a Planartype 25-Segmented Germanium

Detector Using Pulse Shape Analysis Algorithm = &}
A, o] F, of FA(FYGE, E) A

2
FPN7] AR PEOE FERE ASHL 9k
299 AzrkE 437104 e
= e BA Zubde W AXNE 2F%
; 2 Aasgeh FERAM B A
Bk ZEsl A7) 184 Weighting Field 32
o1l AP AN 0E AZH A F

i 4> > oo w

0:

X9} XIAAMY] DGF-ACE AMg3te] F579 ZHo
(depth)ell W2 A% B3P 2] HIE Imm HF22 273
3o, MINUIT Z23388 ol&ste] A4td A%
B9 233 Az FYe] Yie Aie P

oz ¥ dols 243

Temperature Dependence of Energy Res-

olution in Semi-insulating CdZnTe Detector KIM
KiHyun, CHO ShinHang', SUH JongHee', WON
JaeHo', KIM SunUngl(Divisz'on of Medical Sensor, Samil
Pharm. 'Depr. of Display and Semiconductor Physics, Korea
Univ..) Energy resolution of semi-insulating CdZnTe
crystals grown by vertical Bridgman methods and
semi-insulating polycrystalline CdZnTe thick films de-
posited by thermal evaportaion methods were measured

241 . :
Am radioactive source

in 273~310 K region using
and peltier cooling system. Prior to all measurement,
same surface passivation (native oxide) and same elec-
trode (Au or In) deposition process applied in all meas-
ured samples. Detector cooling leads to a significant im-
provement in detector performance for the low energy
range of 5- 70 keV. The energy resolution of the *Am
59.6 keV gamma peak is reduced from 6.9% FWHM to
4.7 % FWHM after cooling the detector system from
310 K to 273 K in single crystal CdZnTe detector.
Also, the noise and threshold level is significantly re-
duced near the 14 keV, 18 keV and 21 keV Xray
peaks. But, polycrystalline CdZnTe detector system did
not show drastic change in measured temperature range.
These penomena comes from the difference in free car-
rier concentration change on temperature in semiconductor.

Cp-010 A Study on the Physical Properties of

BaSO; System Thermoluminescent Phosphor 7 &=,
EAR AR R A B L T S - AN N g T
(BEdistn AdASHRE) £ dAFA s deA 3%
=2 DyE #H7F$ BaSOs EFFAHE dF2=0AY
24 F 3AxAE 2t At 9EEA £
AR BEFH AVl dBEA FdA JA 2=
45um ol en, &gAe FFH HARCl oth-
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ornombicE ©]FiL QIATh T AL AFS ¥ BA
AANIA] XrayS ZAFSIY 7Feg 10 K/secE =33
SEFHORRYH &A =8 2¥FEEY A,
HAe dYdstzq, gy 2 FEAY =7
A EX 58 TP 2AHLEE 1073 KoY, 3
Zrz7e et €934 = HIsgen, FEFHY
2FF peak ==& WP gy, AdA 24d8%
e Y4340 F855 718 Peak shape ®
< ol &3ty EguifAs, Fu JAAE FTh E
FZA9 &4 A= 05~25 eVHon, matA
2 ATl AHEE dEBFELAS AoUA HAMAY A
7] 222 o83 F Jon, AW AEV|EA
9] §8&o] 2 AR BZdAnt
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NasSO, QEBAS 489B 24 @
i A A - R - M d ) R S R e

3, o] 24, o] FE A AAF UG A .
Na;SOs EAZ 3t EPAZ DyE 1~5 wt% 7}
skl Ar 7k 29719 AV]ZA 20002 2 F

g 3ok 24 FHE AR 750~850C = 1417 &
o] A BAE A SATh A NaSOs D 3A)
of X-A& XA} 3t A2 FE Fl peak shape
< A 3t 949F 4, FH9 43 =4, 2
A Me 59 d¥FAY £ 548 FIAch
Na;SOs Dyel 22 JAo2HE Y peak 2=v &4
2xo wa 174C~237CE Uehgt. 244 Dy
BE7F 2 wt%e)a 750CE A4S b FHEe o
FF Z=7F Az Jebger, o u &4 oux
Ex 0.186 eV, 7135t Q1A & 0.528°] 22 2% &F
9de & F AAT NaSOs: Dyo] 22 FHoZREY
peak =%+ 750C, 800C % 850C ¢ wi& 211C~24
3CAT EF3AY JAA7IE 53 ©)3, 53~100, 10
0~150, 150~200 2 200 °o]go=z W3l AZth 1z
3 A3 NUAE 0.146 eV~0.199 eVolal 7]3lat
A Az}t & 0434~0.52901 22 X} T 2x $FYS
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Carbon Nanotube based Transmission-
type Microfocus X-ray Tube HEO Sung Hwan,
IHSAN Aamir, CHO Sung OWKAIST, Department of
Nuclear and Quantum Engineering.) A microfocus x-ray
tube with less than 5 pm x-ray focal spot has been
demonstrated using (CNT) field
emitters. The microfocus x-ray tube consisted of a triode
electron gun with a sharp CNT/tungsten-tip cathode, a
solenoid lens, and a transmission x-ray target to resolve

x-ray micrographic images with magnification factor

cartbon nanotube

higher than 230. From x-ray radiographic images of grid
bar, the x-ray focal spot was resolved to 4.7 = 0.5 um
(horizontal direction) and 4.9 * 0.5 pm (in vertical di-
rection).

Cp-013 Electron beam loading in a transmission

target of a microfocus x-ray tube IHSAN Aamir,
HEO Sung Hwan, CHO Sung Oh(KAIST, Depertment of
The thermal stability
of a transmission target of a microfocus x-ray tube has

Nuclear and Quantum Engineering.)

been analyzed for a broad range of electron beam en-
ergies (30-150 keV) with a spot size of 5 um. In addi-
tion to the production of x-rays, the irradiation of thin
transmission target foils by the energetic electron beams
causes the target to suffer from immense heat load. The
distribution of electron beam energy deposited in the
target was determined by the Monte Carlo simulation
code MCNPX for tungsten and molybdenum targets
backed with beryllium window. The simulation results
showed that the electron beam broadens as it penetrates
through the thin target due to collisional scattering with
the atoms of the material. The energy was deposited
over large volumes with the effective radius much larger
than the beam spot size. The thickness of the trans-
mission target used, corresponding to each level of in-
cident electron beam energy, had been optimized to
maximize the x-ray output. Based on the distribution of
energy deposited in the target and the window
(backing), the temperature distribution in the target/win-
dow was determined by code FEMLAB. Finally, the
limits of the maximum electron beam current which the
target can withstand without melt down were derived
from the thermal analysis performed for a range of elec-
tron beam energies from 30-150 keV by slowly varying
the electron beam current till the maximum temperature
of target/window just reached the melting point of the
materials of the target/window assembly.

Cp014 Measurement of Neutron Capture Cross-
Section and Capture y-ray of 'Pd in The Neutron
Energy at 550 kevV  ® W&, F 4%, 4 &, 3 9%,
= ue, 7 3%, A A, o 9%, o 4%, M
Igashira’, T Ohsaki(&ZoFtfetn 'FH. ‘X3 7}&7]
A7 g2, “Tokyo Tech.)
cross-section of '“Pd has been measured in the neutron

The neutron capture

energy at 550 keV using the 3-MV Pelletron accelerator
of the Research Laboratory for Nuclear Reactors at the
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Tokyo Institute of Technology. Pulsed neutrons were
produced from the "Li(p,n)’Be reaction, and the incident
neutron spectrum on a capture sample was measured by
neutron time-of-flight(TOF) method with a 6Li-glalss
detector. The capture y-ray were detected with a large
anti-Compton Nal(Tl) y-ray spectrometer. A pulse-height
weighting technique was applied to measure the capture
y-ray pulse-height spectra to derive capture yields. The
capture cross-sections were obtained by using the stand-
ard capture cross-section of TAu. The present results
were compared with the previous measurements and the
evaluated data of ENDF/B-VII, JEFF-3.1, and JENDL-3.3.

Cp-015 Measurements of the Neutron Capture

Cross-Sections and Capture y-ray Spectra for Blra 7
=7 A8, & 49 8 94, = HY, ol 4, 2 A
Q! o] A2 o] £33 M Igashira’, T Ohsaki’(Z o} 3}
'FEgeta ‘R et o3t “Tokyo Institute of
We measured the neutron capture
cross-sections for 181Ta in the neutron energy region
from 15 to 90 keV by using the 3-MV Pelletron accel-
erator of the Research Laboratory for Nuclear Reactors
at the Tokyo Institute of Technology. Pulsed keV-neu-
trons were produced from the 7Li(p,n)7Be reaction by
bombarding the lithium target with the 1.5-ns bunched
proton beam. The incident neutron spectrum on a cap-
ture sample was measured by means of a TOF method
with a 6Li-glass detector. Capture gamma-rays were de-
tected with a large anti-Compton Nal(Tl) spectrometer
and the gamma pulse height spectra were unfolded with
FERDOR code. The capture cross-sections were ob-
tained with the error of about 3% by using the standard
capture cross-sections of 197Au. The statistical error of
capture cross-section were obtained for 6 Digital Windows.
The present results are compared with the previous
measurements and the evaluated data of ENDF/B-VII
beta2 and JENDL-3.3.

Cp-016 Measurements of the neutron capture

cross-sections and capture y-ray energy Spectra for “Ho
Z 9%, 72 48, 3 93, = ", 2 #Ad], o ¥4
M Igashira’, T Ohsaki’(Zolth3ta 'FEh3tm ‘G2
. *Tokyo Institute of Technology) The neutron capture
cross-sections of '“Ho were measured in the energy re-
gion of 15 to 90 keV using the 3 MeV Pelletron accel-
erator of the Research Laboratory for Nuclear Reactors
at the Tokyo Institute of Technology. Pulsed keV neu-

Technology.)

trons were produced from the 'Li(p,n)'Be reaction and
the neutron energy spectrum was measured by the neu-
tron time of flight (TOF)method. The capture y-ray of a
'“Ho and ""Au were detected with a large anti-comp-
ton Nal(Tl) spectrometer. The capture yields were ob-
tained by applied pulse-height weighting technique to
the corresponding capture y-ray pulse-height spectra. The
neutron capture cross-sections of '“Ho were determined
relative to the standard capture cross-section of YA,
The capture y-ray pulse height spectra from '%Ho nu-
cleus were measured for the 6 neutron energy region of
15 to 90 keV and their spectra were unfolded by
FERDOR code. The present results were compared with
the previous measurements and the evaluated value.

Wsng) s AL keV-EHA E
gad3d 9 zgPnd 8 & FF o 74, &
94, & 3%, = 899, o] T, o] 42° A AL M
Igashira®, T Ohsaki(Zoldj gt 'Sy, “FRo. *F5
. “Tokyo Tech)  3MeV Pelletron 7}&7)(54 2L
3 AR F3} ATFH)E o8 snd FHA X
dodd e 2gAct B2ggA del % Lip
n)Be ¥t o2 BE A5 JAIE F9A4 oA
BZE Liglass A3 A27S A1g3td w@AzHy
(time of flight method) 2.2 T3tHth FAHA £ <
g AlgA BEEE S el anti-compton Nal(TI)
AZ7)2 AZSETE 100 keV ©]3te] o= Fd
st F84x TEIHEAS Tl FA M (pluse-height
weighting method)S &3te] T3t AL, Al YAtE =
9452 YAug olg3td TGt TY@wAg
i 2" Eq ©ZXE FERDOR codedl 2|3 unfold-
ingg B3t oux 2HEPG Ak oo T
o dojxl ARE T2 AFAE] ZAde} ENDF/BVI
<} JEFF-3.19] B7kXE% v as) Bgtet

Cp-020 Neutral Current Neutrino-nucleus Scattering

in Quasielastic Region KIMK. S., YU B.G, CHEOUN
M. K.!, CHOI T. K>, CHUNG M. T.*(Hankuk Aviation
University, School of Liberal Arts and Science. 'Soongsil
University, Department of Physics. > Yonsei University, Department
of Physics. *Dongsin University, Department of Radiation.)
Neutral current nuctrino-nucleus scattering is calcualted
using a relativistic single particle model for the bound
and continuum state in quasielastic region. Ten energy
range is between 500 MeV and 1000 MeV for the neu-
trino(antinneutrino) scattering on 12C target nucelus. We
discussed the role of the electric, mafnetci, and strange
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vector form factors.

Cp-021 Extended optical model analyses of elas-

tic scattering and fusion cross sections for the 6Li+
208Pb system at near-Coulomb-barrier energies using a
folding potential SO W. Y., UDAGAWA T., KIM
K. S.!, HONG S. W.2, KIM B. T.X(Univeristy of Texas,
Department of Physics. 'Hankuk Aviation University, Scholl
of Liberal Arts and Science. *Sungkyunkwan University,
Department of Physics and institute of Basic Science.)
Based on the extended optical model approach in which
the polarization potential is decomposed into direct re-
action (DR) and fusion parts, simultaneous chi*2 analy-
ses are performed for elastic scattering and fusion cross
section data for the 6Li+208Pb system at near-Coulomb-bar-
rier energies. A folding potential is used as the bare
potential. It is found that the real part of the resultant
DR part of the polarization potential is repulsive, which
is consistent with the results from the continuum dis-
cretized coupled channel (CDCC) calculations and the
normalization factors needed for the folding potentials.
Further, it is found that both DR and fusion parts of
the polarization potential satisfy separately the dispersion
relation.

Cp-022 Energy of Neutron Capture Resonances
for Natural Indium & F, o] 44’ x= g, 2
A (Fold gl "GO ‘FE L) The en-
ergy of neutron capture resonances were identified in
the energy region from 1 eV to 1 keV by the neutron
time-of-flight (TOF) method with a 46-MeV electron lin-
ear accelerator (linac) of the Research Reactor Institute,
Kyoto University (KURRI). An assembly of BiGes;Oi»
(BGO) scintillators, which was composed of 12 pieces
of BGO and placed at a distance of 12.7+0.02 m from
the neutron source, was employed as a total energy ab-
sorption detector for the prompt capture r-ray measure-
ment from the sample. The results of the experiment
data are compared with those of the previous result and
evaluated data.

Cp-023 Hadronic parity violation in $\vec{n}+p
\to d\gamma$ with effiective field theory & 33,
ANDO Shung-ichi, DESPLANQUES Bartrand' (& ##t]
gt 'LPSC) The parity-violating nucleon-nucleon
($NN$) potential is considered up to next-to-next-to

leading order in heavy-baryon chiral perturbation theory.
We include the one-pion exchange at the leading order
and the two-pion exchange and two-nucleon contact
terms at the next-to-next-to-leading order. The effects of
intermediate (two-pion exchange) and short-range (two-nu-
cleon contact) terms are probed by calculating the photon
asymmetry $A_\gamma$ in $\vec{n} p \to d \gamma$
employing Siegert's theorem and an accurate phenom-
enological potential for the parity-conserving $NN$
interaction. We explore in detail the uncertainties due
to the parameters that control the contribution of the
short-range interaction. We obtain about 20% un-
certainty in the value of $A_\gamma$ up to the
next-to-next-to leading order. We discuss its implication
for the determination of the weak pion-nucleon coupling
constant and how the uncertainty can be reduced.

Cp-024 Nuclear Modification of Light Meson at

Forward Rapidities in Au+Au Collisions at sqrt(Snn)=200
GeV in the PHENIX Experiment at RHIC  PARK
Woolin, KIM Byungll, LEE KwangBok, SIM KwangSouk,
HONG Byungsik(Korea University.) ~ We study high pT
light meson production at forward rapidity as a function
of centrality in Au+Au collisions. It is expected that the
energy and parton density of the fireball created in
Au+Au collisions would be smaller at a larger rapidity,
thus reducing the “jet quenching effects” observed at
central rapidity for light mesons. On the other hand,
gluon saturation models predict a suppression of particle
yields at small x, or at a large rapidity, for a given pT.
In addition to elementary proton-proton collisions, the
Large Hadron Collider (LHC) at CERN plans to accel-
erate heavy ions for about a month each year. By in-
creasing the center-of-mass energy per nucleon-nucleon
pair from 200 GeV at the current Relativistic Heavy
Ton Collider (RHIC) to 5500 GeV at LHC, new oppor-
tunities for understanding hot and dense partonic matter
are expected. In particular, the excellent muon detector
and calorimeter systems of CMS will allow the through
investigations of the jet quenching phenomenon to much
higher transverse momentum, the identification of full
jets in high track- density environment, and the quarko-
nia production. In this presentation, we will introduce
the CMS heavy-ion program and the preliminary results
on the jet production obtained by using the HIROOT, a
simulation tool for CMS heavy-ion collisions at the gen-
erator level. We will also present the future plans on
the CMSSW, which is the official CMS analysis soft-
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ware package, and the muon reconstruction for the
quarkonium physics.

Cp-025 Simulation of heavy-ion collisions at CMS/
LHC Z A4, # 53, 4 3%, & ¥4, 2 34

u Qv e @ AR, B F, F ws g 2
Fugdn 'AeAgea ‘A CHE
gfal)  In addition to elementary proton-proton colli-
sions, the Large Hadron Collider (LHC) at CERN plans
to accelerate heavy ions for about a month each year.
By increasing the center-of-mass energy per nucleon-nucle-
on pair from 200 GeV at the current Relativistic Heavy
TIon Collider (RHIC) to 5500 GeV at LHC, new oppor-
tunities for understanding hot and dense partonic matter
are expected. In particular, the excellent muon detector
and calorimeter systems of CMS will allow the through
investigations of the jet quenching phenomenon to much
higher transverse momentum, the identification of full
jets in high track-density environment, and the quarko-
nia production. In this presentation, we will introduce
the CMS heavy-ion program and the preliminary results
on the jet production obtained by using the HIROOT, a
simulation tool for CMS heavy-ion collisions at the gen-
erator level. We will also present the future plans on
the CMSSW, which is the official CMS analysis soft-
ware package, and the muon reconstruction for the
quarkonium physics.

Cp-026 AP AAAEEY s 9 A
B7k % A%, 3 FL, ¥ FR(FFEAGIT
. 'BNF Technology) 874%9 WAH &9 d54
7l Es FFste] AR THAY Alang @
9 AN ol FFE Ak ddey] 919
ks ZAA 2" S JEstath Nal(Tl) dE=7]0
ZE ZAubd oA AFEFOoRRE oA o
AFUSANAEH S H &3t AT E
WAV Ee] AZdES Btk A A
g Al dAst= Nal(T) HE719 2% s &
2o WslE AAG] 9 S ER AHErg A
Astlon duxte] wE AFE HIE @
AR 2F O 2o mE HEAES BUFskRTh
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Pulse Height Distribution Due to Sr-90
in a Thin GEM Chamber 3} J=h, & 33|, <t &4,
vt e, o] AY"(Changwon National University, Dept. of
Physics. Ilonz'zz'ng Radiation Team, Korvea Research Institute

of Standards and Science) B =2 AA AZR 9 7
e olgd VAARSEZAEVI(GEM:  Gas  Electron
Multiplier)E &3] Sr-90 Source®] Beta-olUAA]e] ot
Pulse Height ¥ A3S 33T Sr-90 Sources: #HE=
7] Well Exposingdt® Z71AH(FA)7F £ U= 71
ANARSE AE719 k2 F9& SFHst F5A<9
FxAgoR FFA oAUAZt Agdnh ol Ay
" ool BlE3E Sr90 Source I Voltage
Pulse®}¢] ¥3& 23393 Landau Functiong A
2 AlEdolde 23 vl #A BT T £
A Ar/CO7F 75/25, 80/20, 85/15, 90/10 & H|&=Z 4
Re oW HAAY QA & tid EEXE XARHS
ZIAAREE HE719 AZS 9 HF =FqH s &

a7k sl

Cp-028 The fast neutron radiography using colli-
mator A FA, Y SF FHY, FAE A A, E
A, & S EAE e 7}<7]7)EE)  We bombarded
rotating target system with about 5MeV proton beam
for the use of neutron generation. This situation is si-
mulated by using MCNPX code in same geometric
condition. We compare the neutron flux at collimator
end with experimental data and both two is correspond
in a permissible error range. For gamma conversion, Fe,
Al and PP(PolyPropylene) are simulated(gamma flux
along the target depth). In conclusion, steel target(Scm
depth) has many halls is selected and this target image
is checked up. In experimental data, we make certain of
the linearity of target image luminosity.

Cp-029 Performance of RMS ionization cham-

bers with different configurations KIM Han Soo,
PARK Se Hwan, HA Jang Ho, LEE Jae Hyung, LEE
Nam Ho, LEE Wan No, KIM Yong Kyun', CHO
Seung Yeonz, JUNG Eui Kwonz, HAN Jang Min3, KIL
Jae Keun®’, SEO Chang Seog3(KAER[ "Hanyang  Univ..
*Yonsei Univ.. >AccelKorea co., Ltd..)
ber is still widely used not only because of its stability
for a long period but also its capability for various de-
signs of its configuration. Two different sizes of ioniza-
tion chambers, which will be used in the Hanaro re-

An ionization cham-

search nuclear reactor in KAERI and other nuclear
power plants in Korea, were designed and fabricated as
a sensor for the Radiation Monitoring System (RMS).
One is an 11 L large airfilled ionization chamber and
the other is a 1 L small ionization chamber filled with
research grade Ar to increase its sensitivity at low dose
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rates. Preliminary tests of the ionization chambers such
as the leakage currents, saturation currents, and aging
were performed by using an Am-241 gamma source. Its
linearity for low dose rates was also evaluated and
compared by using the shadow technique with a NIST
certified Ra-226 standard source.
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Science and Technology (MOST) of Korea. And we are
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Engineering Research Center program of MOST /
Korea Science and Engineering Foundation (grant #
R11-2000-067-02001-0) and partially supported by the
BK21 program of Korea Research Foundation(KRF).

250 BE CazaTe Z9d A7

As H7F A o, 9@ Al 3 3, A ¢, =
#3, 2 &7, ¥ 9F@FIAYITL (S}
Z, YAEFF ‘P g eta, EejtT) CdZnTe 7
7= ditdes FoA i #3ls A spectro-
scopydll o] &% = Sl ALZ &EA Utk E AT
Ae 2% WE CdZnTe Avld AZE719 H% 7}
£ ATt th CdZnTe AE7]= Avg A5 EH ¢
3] 10x10x5 mm’S AHE3t] compactdt 2712 A &3
At L5 WIFXE 40x40x4 mm’2] Peltier ¥
X AHEBEATE Peltierd] @722 water jacketS ©l
&3 ¥4 3 P S AREsTh 2% Hsle] w
kAl Leakage currentE Z7g(Keithley 6517A electro-
meter)3te] [V 58S RARIGOH, HAE7]Y 282
59.5keVe] *'Am Zrl A9g AHgst] BR2E 20T
~ 50C <} A7FAYE -300V ~ 300V FHolA o=
2HER S FFstaL S B39 A9 2%
£ I e dux 2HERY A4S 47l 9%
CdZnTe AZ719 HA 9 AE71Y 2&S /N )
T 8% Aotk # £ AT FgrE dAFHATAN
AN T SHFi et iTRSEY] Aol o3 P =HAFY
=2

Czochlarski methodE ©] &3 o] &%F
2A4F A&7 A" & 5%, A 5 7 35,
= AE A 8% 7 A, GUL rooh(FET el &
2 ' RFgtn EaldH ‘o rRAW G YA
71)  Czochlarski methodE ©]&3t9] Ul Al X<
2 g&F Gl 4323 AZE A =39h 71E9] &
< 2719 A32%3 A AHEEHJUY Platinum cru-
cibleg AME3FA] &l Carbon, Stainless steel, Copper
crucibleS AH&SHAM 7 7Fsd crucibles bl Al

A AE 6om, Fol 15
2H9) Ego] 9%
e N Agold.

Cp-032 Performance of Compton camera con-

sisted of DSSD and SEGD 3 %%, o] 3, A 3,
ol FA(FYdgn EFgF 'grrstu A FF}
7.)  The performance of a Compron camera consisted
of a double-sided silicon strip detector (DSSD) as a
scatterer and 25-segmented germanium detector (25-SEGD)
as a absorber have been investigated. We obtained
Compton two-dimensional images by the backprojection
method and energy spectra of two clinically relevant en-
ergies, 140 keV, 364.5 keV and 511 keV, corresponding
to ®™Tc, "' and "F. And also phantoms images of
various forms were reconstructed with our prototype
Compton camera. As a results, summed energy reso-
lution (FWHM) of DSSD and 25-SEGD was 19.1 keV
and 15 keV at 364.5 keV and 511 keV, two-point in
same sources are able to distinguished, and also two-point
in difference energy are subdivided.
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Cp-033
HPGe detector for the absolute detection efficiency by
using a X-ray generator 7 FH, F F&, A oHH,
3 ", 3 QA (ol e Ea] ety o] stof A}
el Ftw47) HPGe detectors are used widely
for measuring gamma rays in nuclear and particle phys-
ics experiments. The absolute efficiency of a HPGe de-
tector is essential for measuring gamma-ray cross sec-
tions and for determining activity of radioactive isotopes
accurately. However, several studies show that the effi-
ciencies estimated from the Monte Carlo simulation pro-
gram GEANT4 were considerably higher than measured
values using calibrated gamma sources. One of the rea-
sons for these discrepancies is due to dead layers that
are not active in collecting charges in HPGe detectors.

Measurement of the geometry of a

In addition to dead layers, we investigate a possibility
that the value of HPGe detector geometry provided by
manufacturers is not accurate for GEANT4 simulation.
We took several X-ray images of a HPGe detector and
estimated the real values of the HPGe detector
geometry. Using GEANT4, we compared the efficiency

- 91 -




by using the HPGe detector geometry provided by the
manufacturer with the one by using the estimated val-
ues from the X ray images. The estimated dimensions
of the detector geometry and GEANT4 results will be
presented.

FPGA-Based 16-Channel Data Acquisition

and Analysis System for GEM Detector ZHANG
Yuxin, KIM I Gon, HAHN Chang Hie, HA Sung
Yong(Changwon National University, Department of Physics.)
GEM detector is being paid more and more attention
because of its low noise, linear amplification and high
gain. This solution is designed to acquire and analyze
the low-level current signal of GEMs and it is im-
plemented on FPGA, USB2.0 and necessary peripheral
circuits. There are several modules to form it, such as
Signal Preprocessing, Analog-to-Digital Converter, FPGA
(including Nios II processor and other control logic),
and USB2.0 Logic Circuit. The Nios II processor which
operates on FPGA as a soft processor and the USB2.0
logic circuit result in high-speed data processing and
transmitting. In order to analyze the acquired data on a
PC, applications are designed with VC++ and LabVIEW.

OR.GEM H27E o] 8% 2MeV
Ad 23 A gz 3 %y, § B4, 9% A 3
A&, ZHANG Yuxin(¥-gtjeta &2 et
| ATLE)  AA AFG ol JAHAAZE F
XE o]&3la], ARFHATALS 2MeV AAWE =3
A AREEHOIR A Y] /= 0.03mAo] L, 23kHz
2 Jt2$ A28 Z+Z 50Hz, 670HzE ©]53tH, 712
5cm, AE 30eme 99 n2A RARIEE AAHNA
ot Ao AHES GEMAZ7]= CNU GEM-009°] 1
o, AZVIAZE Ar:COy80:20) EF7IHE AFE 3}
Atk TV wEEHE AN JRE AE7] A
GSE7E B3 A E oA ATE JFHAA &
AR on, AR 2HERHL2 A A|ZS dolH
ZHZAE o] &3l ZF3Ah IAH AR = 1IMeV,
1.3MeV, 2MeVeEH, 247} 1 olUYAE o|d 7|Ad Ak
SE ZXGEM-009% ©l&3te] &3 stden, 1 A7
of @&} Peak= LEXZCR o]FIASES BT o=
Bethe-Bloch Formulag &%t Energy Loss®} H|al 3t
H 42& 4dF & + Jdem, GEMAZV]Y 93 A
ARl el &4 XA 78S 1A

Cp-036 Optimization of reverse type avalanche

i

photodiode (APD) using silvaco simulation & §3%
2 EF, 0w, B A%, 5 45, A ANFRU
2 &2]87)  An avalanche photodiode (APD) is a
photodiode that internally amplifies the photocurrent by
an avalanche process. The APDs have many character-
istics which make them excellent candidates for applica-

b

tions in particle physics and medical images. The pur-
pose of this simulation is to investigate optimal design
parameters including guarding of reverse type APD for
the physics requirement of the planned detector compo-
nent so that these optimized conditions can be applied
to actual manufacturing of the sensor. In this simu-
lation, using silvaco Athena and Atlas which is one of
the commercially available simulation package for silicon
devices.

BaClhpure) 43923 $4% 3 9

AF S4ERAY A Y, A FF, 9 ), o] FE,
A% A s A A A =8 & AZ(FEH
o B g rRAYE YA T s 2
37 SRFOIGR 2 87)  BaCly(99.95%, Aldrich)
2o A3t Ar B97)9A Czochralski] 22 BaCl,
(pure) F2ZES SAFAT. FZ2FY F 9 HAFEA
S AR f3kY, $49% 923 S 10mm x 10mm x
smm HSEA FHE AL, FeolA gFuadE
4, oA 2es, FFJWASHES 2ARAT AL
AN LA LEwsle] ME WBEYY FBAYE
3¢ zARIAT

2 ATE S R/ATHAAG $EATAE A
A e APez $ =SS (R11-2000-067-02001-0)

BansStsCl M2 4FudY 4%
I 9 HAEEY =AY A B, B ZF, 9 Fhl, o]
A 3 Y%, 4 ¢ 32 AW, A 24 2 AR FE
gt Ee] e ') R A S YA T CO) PO ot &
287 *RF g sw B2 g7)  BaCl(99.95%, Aldrich)
B2y} SrC1(99.99+%, Aldrich)y22HS 20:80 mole%=
Zet T Ar 29791 Czochralskif 2.2 22 A
FAHA Bap2SrosCh s SIS HF S22 <
2 271 3.0 mm/h, 239 AEEE 25 rpmol S
A3 BagoSrosCl, 2P 10x10x10mm’ 2 A&
dntsted F 9 HABEHES ZARIAGS AXEH
7] 2% WE o] 9 dFEY, I EA
F2oAe FaAHAEY, qUA NG T AFA
2ZAM9 E4& U1k

T= F|eR/AmHe AT SFATFAE S
A Qo 54 Q-S(R11-2000-067-02001-0)

0:

okl 8o g
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Cp-039 Alpha-Particle Identification with Silicon

Pad Detector using Digital Pulse shape analysis ©] 7]
T, & A, o] F, o] FA(FFH g EF& )
sPAAEC] WAl AE7] A DBAIT = A%}
59 Exo 2EE QAN YA FH(s
yuz, AstE, dF)el wet 474 g=2A vepdot 3
YAE wtEA HE7] QoA o= duA Y &
T Aol &80 WBskal o] charge carriers©l
A7) FF9 AT 2R FEAT= Ao
of 93] AxP BFo] ZFHE otk o] W &
29 BFS AFe 8% F 7 847 plas-
ma-erosion time¥} drift timeo]th. A= o] Y
plasma FEY X7|E%, A7) Il ¥EEA WF9
A7) Z] &3, AT plasma zoneS WAL T2
E ols AES £xd wt ¢ AS7A vgFe =
GAIES ZA "tk ol AYdAE Ra22642904

LE OIS dUAY &9 YAEE Padd AHYE
AE7|E ol &3td 27|41 E dojWlaL o]AS YAHE
AzHE 7IHE o)l &3te] oyx|e] mE A1z 9] rise-
timeS A3l o}28 Weighting potential methodZ
o] g3 A EHIAS B3 AEF vmItL T2 Y
AeM e H2 BT o34t

Optical design of the KIl.1 secondary

beam line at JJPARC KANG BH, AHN J', BHANG
H, CHOI SH, IEIRI M), IMAZATO J), LIM G
NAGAE T°, NOUMI H?, TAKAHASHI H’, TANAKA
K.H?, SATO Y’, SAWADA S°, TOYODA AXA]2tf 3}
o Eeje 'Rty F2]eld. ‘KEK)  We pres-
ent a design study of an intense 1.1GeV/c kaon beam
line (K1.1).The secondary beam starts from a production
target located in branch A of the slow extracted beam
line at the 50 GeV proton synchrotron of J-PARC. The
secondary beam, emitted at a central production angle
of 6 degree, is deflected andseparated from the primary
beam by a C-shaped magnet, and is transported to the
experimental target. The beam line principally consists
of “Intermediate-Focus type” Front-End part, double-stage
electrostatic separation part and a beam analyzer. For
the extraction of intense kaons, the acceptance was de-
signed as large as possible in addition to the short
beamline length. The typical yield is expected about
1x10° K/10" primary protons at 30 GeV on a 54mm
long Ni target.The K/ ratio about 8 at present and
will be improved.

Cp-041 v AN 6HSIC vt WA A
719 F&atge] dd 1248 ¥ A FE, 3t
A5 u A3 A S5 2 g3, A Ad, A &7
FPAG AL Tegeta) A YA AET) B
opoll A 2 IFE WIEAE o] &9 ATVF S
Y FolH, o] FoA EFASIOE 42 ¥t of
gt 12 #3F7% 24F AR FFNME FF =
E4& 71 wteA] Edolt) gatde 1,500C ©]3t
o= GF eHgigdol A AsH E971eAY
PN E Holu, 46 W/emC BE9Y & 9AEEE
7EA 7] o] A2oA FAZY] Fgdol aTE=
373 st E GaAs, GaN$t 22 M-V FFE 4t
EAG tololrErt golqtad] §&o] #F &3
o B dAFo)xE Semi-insulating 6H-SiC $o]|HE
10x 10 mm’?] 2712 ddata 13F D527 (thermal
evaporator)S ©]&3to] Si-facedl= Au/NiS Z219
Cfacedl & Aw/Ni/LiIF/AuS 239t 3% o
FHE SIiC A1AES FE5IHZAHRTA) &3 300%=
A 108 7HE Fol xHS #E39 3L, FR4 PCB 7|#
of APt WtEA AZVIE AA T AF-AG

24 ZH3 2Ye] FPuEAALE ol g Aoty
WS F3A

* B ATE RS ARHATABAAT o)
S TRSY] Aol 93 +3 9

GEM #2718 g AsNe H=
AA 9 54 371 q9 8Y, & ¥, A 4L+ 5
A, & ¥, o AFEdGn E287) GEM
(Gas Electron Multiplier) H&7]15 ol &3 olxtd I
A& MEst7] fste] o2 readoutZ XS A, Al
ZstAth. GEM A&7+ 299 GEM foil& AHE-3HA
om FZ 7tAE ArC02=80:20 & AH&3tTh Al
AHEE AXFSE7|= 128 HY 98 e 2= Az W
ZE =ZJ)(VA_SCM2, Ideas)Z sample hold 7153}
StaL low Am FFHANE =4
Zka glojA dEAE HEe| 53
TEAQ FEZ7|olth. AXFE7]= PCB ol AHH
wire bondingstR o™ FE7] AAE ¢34 FPGAE
o] &3ttt A% AZE readout pad & PCB A& 7]
WS A3t s e 0.7X0.7 mm® ¢ pad 271S
8x8=64 7| FIYFoZ wiXgte] 21 FEE AATh
A&7 "H2EE 98 Eu-152, Cs-137, Co-60 S 22
D5d ML S o] &3ttt

*2OAFE TG 53 7] 2 A THRO1-2006-000-
10061-0)A o2 TP = A3
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¥ 5 e 7

—
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Pulse Shape Analysis of Protons and
Alpha Particles Using a Silicon detector 7 g3 7
o, # A%, o Fa, o] ¥, & QxR
G 2o | FPUGE 29, olsel At i
I} 3} w57 Charged nparticles are usually dis-
tinguished by the dE-E method, using two or three de-
tectors in series in nuclear and particle physics
experiments.If low-energy charged particles stop com-
pletely in the first dE detector in some experimental
conditions, the dE-E method cannot be used. Therefore,
it may be desirable to identify particles by the pulse
shape discrimination using only one detector. In this
study, we simulated pulse shape of light charged par-
ticles at various energies. The results were then com-
pared with experimental results using protons and alpha
particles produced by the 27Al(p,p) and 19F(p,alpha) re-
actions at the KIRAMS cyclotron facility. The feasibility
of this method will be presented.

Neutron-induced Aging Effect of the
Resistive Plate Chamber (RPC) for the CMS Endcap

Regon 7 8%, 7 €9, 4 ¥Y, 4 A4, 4 %,
29y, ® 5 0 A2, 9% 97, % 89, % Y,
A 8%, o AW, 5 WY, o FA, o BE, oES
WA, o @%, I AT, & v, 2 e, F 57,
% WA, ¥ BIHNSE £2%79)  Under the

normal operational condition at the Large Hadron
Collider (LHC) at CERN, the resistive plate chambers
(RPCs) for the CMS endcap region will be exposed to
the large neutron background, which is equivalent to
about 10" for 10 years. As a result, it will be extremely
important to demonstrate if RPCs can sustain their good
characteristics after such an intense neutron irradiation.
For this purpose, we have built four prototype RPCs
and tested by using the MC50 cyclotron at the Korea
Institute of Radiological and Medical Sciences (KIRAMS).
Four prototype RPCs have been irradiated by fast neu-
trons provided by the MC50 cyclotron for about three
hours. We checked the performance of RPCs before and
after the irradiation by using the cosmic ray muons.
The comparison of the results shows no difference.
However, the latent effect due to the neutrons could
emerge in a longer period operation with a proper envi-
ronment of high-level radiation background. The further
test with a 200 mCi "’Cs source is being carried out to
address the potential degradation. We will present the
analysis results and the future perspectives in details.

LHC Zol¢ 2EAYNNY Jerll
I Jetg e F9 HluEH F e, A F3 A 2
Fow A, A 2% 3w, 1 344 2 AE
B 53 9 39 3@ AR (dAd G, B Y
Bojgw, B2l ‘A SA g dstn, B ua
S, e efat ‘AJeAg it ,E2l ) RHICHE
& Jet Quenching® 73 Elliptic flowdAs 2 20

b

2 2HRES HAFATY LHC Fol& SEH A
t I FEUAZF RHICH ®laste] 30ui7HE o &
o, —8— PTE Z+ AFE9 477 Wi¢ 83 2
;4\ ] , E ] ]_9_ %E/\hﬂ Od/\]./\]- g;kg_ zlx—];;—]ql

JetS #F3HA =gt JAZITE 9HH LHCo VA o A €]
Sol2A g, =2 multiplicity @& 252 ppA
oA 2ol= Jet SAYZEL ulE L7} A=
of, Tol2 Adg A% 5L Jerdile|Fo] BasH
"ot $= CMSHI d7EHS 84 Fole S48
A2d Jet ¢ FES T JRAeZ FH,
Jet‘”ilE]iEJ WX vk ] YA BHs, 4%
3 < AT QJUhE LR E CMS Fol2
HIR

I~

""0‘6‘0

A e -‘?’HD“_ Fast Monte CarloZ 2121 00T=
AHEt] gk CMS-HIF o] A3 Jet@ g 559 A

58 HIRART

A study of metal loading on Plastic
Scintillator =~ ULLAH Shafqat, Z €5, 4 3%, U Al
%, GUL ROOH, A H¥ (FEdstz &a]3t7 "o+
HZGl) The various components required in heavy-el-
ement-loaded plastic scintillators are outlined, with a
discussion of the effects of variations in their chemical
character and proportion. We developed the metal load-
ed plastic scintillator by polymerization method of
monomer. As a monomer, the styrene was used. P-ter-
phenyle and 2, 5-diphenyloxazole were used as the pri-
mary solute, organo-metallic compound as the loading
elements. The scintillators were excited by Cs-137 gam-
ma rays source to study the characteristics.

Cp-047 Improved Silicon Sensor Design, Fabri-
cation and Measurement Results W] ZH, 7} 3}, &
3%, A4 &F, 9 2, F FR(EFEHg) FEY
g AAE7xEF ATF4AE AC/DC B9 A&
2EY AAE Adsta ok FAR/ SRR/ Xray s
ol&st olH|AE B F Ue AZE 2EH HAAE
gzl 3 28-S 313ttt CADENCE A Virtuoso
Tool& ©]&3te 2EY AANE YA 3o, ol
of 7det A E AAN FF =3E EA olFA
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A 2EY AN & JAPska Aok a2 g
A AAM, = A4 5 Bge Hde] AN gAakls
ol el FIRstT AlAFLR U2 HEE 2E
H AN W71 S4& AL ol S HARIS
NddE =2 Aot

BA98s A
.‘,OI o

ARYE AN 9 FF & 99, & 24 3 =7,
& g, & £2, P FRHA UG, 7xHGGFFET]
71g e BEeHEer) dAddgs dgz
A ANEE AAYIE PHe BAUH dRFHHe)

o HlwA g

g A Qlth olE F E&3l H(pyrolysis)
of

< 7 ey e A9 78 g (accuracy)
o g P ol AFFe] AW vl tha
AA A E GHeZ 13ty @o] AMEEZA geth
B AYoE dRHe R Ze(charcoal) AlZE A
Ay o, &2 29 EFHF 151004 o] AR

=
e Ao A gExs &
5°Ce) W3t g ARIAT

Cp-049 ol2d g ZutAdeY A 94X F8&
A% PCB7I1¥E AM&3t: 7I1H A2 7](gaseous  de-
tector) AL A =7, 2 59, & 197, & ¥
ehstn FalHEGR 'FYRAE ‘A2 Tz
3 F&71714d) A B FEAY YA ] 2
WS AlZ37] Y8l PCB(printing circuit board)”] #&
o] &3l 7|A ZHAZ7)(gaseous detector)S 7L FHolt}.
PCB7|# 3% Mol anode ¥ cathode H=9o] ZF X
HETO] Qi cathode= A= Wl stripoE AAE ]
AoH anode= A7 0.3 mm THE E3te] wid) He
stripell AZAF ] Utk stripit AL 0.5 mmzE FUS
X EA ] Jhssith AFRE AEVIE 9AE gd
9] cyclotronll A &% oF 40MeVe] FFA WS o] &
3 des HIESAT olgd HAEVIE ol&3td 7
e YA S FGE] A PCB 7] #ellA
AZE AT ARAE AE3L P AXE scintilla-
tion HAE710A AFAA Aepd Y duyA 3 X E F
3t Ala"o] Badte HHY HE &S 97 9
3 ZHZFER WS 3l AT 59 JIAAE
7] FE-2 Time Projection Chamber2 Alg3la] A x}9]
NI E ZFHFOEZA YAt = Ay FFos &
T Ue A7) AFol FF4Q1 Exolth. GEANT4
TRIPE o]t ol AEVY & ¥ HF

M
o

2 |
> f
:(l);
o
32

3, 48 AEE SuEE 4L B
@ NESER W A BE 24 488 et

Cp-050 Study on Hybrid Plastic Scintillators for

Neutron Measurements ¥ &7, <t 43, 3 ¥4, 2
99, B WY, oES H/m, P AH, 4 A4Y, A
3, ol BB, o FA, ¥ FF, ® 5, % ¥, & 9
g, 4 BE E A, W 8T o AR, o] Fuix
dejetm B8 A HH drs TAFY
Z g eta ‘A= elL)  We report investigations
of the detector characteristics for boron-loaded and
Gd-coated plastic scintillators for neutron measurements.
The boron-loaded scintillators were tested with fast neu-
trons emitted from fission decays of a 5 pCi *°Cf
source and slow neutrons provided by the MCS50 cyclo-
tron at Korea Institute of Radiological and Medical
Science. The detectors were also tested to perform a
pulse-timing analysis for fast neutrons, slow neutrons,
and gammas to understand the scope of the discrim-
iation for gamma rays when the detector was applied
to the practical measurements. Furthermore, the detector
pulses and sensitivities were simulated for Gd-coated
scintillators to address the development of new-type hy-
brid scintillators for slow neutrons of energies below 1
ev.

Azg 249 F9R 0 @A AR
A = 9 A 7 o] B3, 2 A, A 94,
7 o, A BT O AARFAFGATL BT AR
YA/ ZRiga BeaT) AN B= v
ARFARe] AHE FHA JEARE ABE LEH
o) W} ARE RHFE AAY] dBFALE Q
o N2Y ANt T & Aok S wEY A
AR B o}F HAR RS o) g AUAA A
29 oA A 23 dolE g ¥ I BA
2 ATMNE ARd) e ew
AR AR 9:2 gaue
AN FPHoE 23Y + U= ALS 244 3
2 A%E 1 B4 BRI AR

A2 294 FHuRL EolW, A27] WA
3 mm FAY ¢F

=

=4 HEAAFY] FxolH, HNEASS Fol7] 13
A 37199 CRE A3 A2E8S &
0171 o1}l *He 7128 A& 2
@ Az7)e) 712 542 OR1 gId
NES] MAY o5 Pl AW APAT B
Sl 7w

A2 ATe )R AA4RATAE AQe ddo
= sa9954

BN
Y
=
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Cp-052 AFHAE ELAZX ALY &
B2, A F, o] 2, A gA, P e, v A
o] AW (AFIAG AL AFYAE AP/ FHY
o g2 ‘Yg@ddn F2F)  F=LAE4A
Tae vEY EIAEE g2 Al 33 5 e
IFHAE BRI HZXHIPD)E M3t oy 1F
AAE EEEZAN = 8% 1xd AXNE S8R
AZ7E NE 40 6% HFoR wijx3 Ao
A 13 BHoR AFEANEYE FHE T Ae B
Aol Aot dxAAHATLE 2006 Sl =
dol AXE v sta 2007d XWHEE =3 HolE
A 9 BAS 3 449 A7 2ed NERF
HFFE AA vlole BAFAS A L2ZEH] AT
S APa itk B d@FgE gNug gAxr)d 7=
He M SR AXNFEAEADE F=FEHQ0)E
A7l e Z2a99] HAH HF S =3, AT
X2 ZF% AgE, ALO;, YMnO; ¥

En
=

150Gev AAWE <18 A2 A%

7l 12 & nd, 7t sk & g5, 2 5, ¢
shal, Wi AW, B AH(FEFHF) A 20061 10
4, 292 Advl CERN, H2 ¥ ZRI4A 150GeV &
S ol &ste] EAFoR AEe A E 2EY A
Aot ASAHHZHE =4, HEES JP&Ath Imm
A9 32 M A E 2EYH AAZRFH Ueoxs obd
23 A% = IDEAS A9 VA & &3ty SEH WA
stttk o] AsE ] SEFVIE 3 ¥ 12bit 25MHz
flash ADC (Analog to Digital Converter) oA TIX€E
Ao 2 vl HFeol AZEY o] ERAME AT
gk A9 A2 gxo defA &7fskal, CERN o
A RgE HEEd tid £ AHE Lt

X4 9EARLBE IATE

4 AN AL A B @D, H g9 3

B2 w g o 4T W SU(IFAAGL L/

Faden g2u9 '9RdATdT SHTAg
B gFHEdTY) 9FAARATLE 87

2%

EAATAE, FFHFATLEH FEATFE 39 X-
A FHZEAHEB7](Xray Imaging Crystal Spectrometer)
E Mt ok XA IAZEFEBRVI= X EEE
278 ME71E, IMeps ©1d H2d F e AATS 2
A AE7 M 38 AZIE NUeE F
5o e, shxdAEdTLaE 23] A&7

o dlolg HZx= HW 500 keps FE7HA A
T W7 WEd AEVIE 28 AW AFse
SEE ¢ UEF T AF HEVe FadEd
Zlo] 100 mm X 300 mme]™ 3 keV FF9 Ao
XAE £ + AESE 0.lmm 779 WEE YA
< ARESH B BEe dAlsses 788 T e
288 7= 2xd HET] AFATe 27 dd 2 A
ot T

B dve #rler xrled Ty 43 A
9 fez FPHJFYT

ks
A A EFF, PR, o 2 Q ga, F B2
uh g, A !, o A o] FW(IFLAG AT
2/FBYtn gl gAY ATE Py
g EFz/gld)  SxdAHEATLE 89 1A F
AR AE7E ol &% AFHASE BLIHLXE AA
Ao Jpdstal gty AFHYAE BEIEGXY Al
o] A" FE2 7S] Certified Scientific Software
(CSS) A9 SPECE ©l&3ttt o|& 93ty 2+ 8%
9 12 FHA AE7I¢ #H oy g5, Alm
ot A&7 WaE AT EEAY], CCRe AHE
d F UAe ANEREEH T Ee A AAdAE
SPECLZE A& F JUEE FH
SRS EEREgx Ay
A AAA 2" ATHGFH Z vloly A% 9 F4
8 g dugE s gEh
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shE Hla Friegnh £ A7 2 B giEF 9
CZT A=7] AFA +&3HA &8&2 Zo] 7[ddrh

* This work has been carried out under the Nuclear R
&D program of the Ministry of Science and Technology
(MOST) of Korea. It also supported partially from
Korea Science and engineering Foundation (KOSEF)
Engineering Research Center program of Innovative
Technology Center for Radiation Safety ({TRS) at
Hanyang University, Seoul, Korea.

Absolute Radioactivity Measurement of
Am Using Metallic Magnetic Calorimeters
A A7, A 4, 2 &, o i, o ¥, o] 9
}, A gWHedgdn 'dFEEAGATY) AL
A7 A de g2 RE UoE AR FAe oy
A7 AE71Y 2EAA T FFEAE WY 2=
S HE 100 mK olste] @2 2=olA FLsHA ¢

o] &,

e 548 Zeth o3 AxdErls aA s
Azl 7P de AHEHA e wEA AE7]19 Z9
s 24 Hojde ZHRE Holmg FI FHo] F
a9k At 22 94 §& Zobl AHEE F Jdoh ¢
e o F7Y A=AE7] T 2% dHid nE A
she] HsE ARFEAE=GFAIEEH(de-SQUID)E ©l

sto] ZESA FFoke A7 FAH A (metallic mag-

netic calorimeter)E TA3ATE SEAXNZE FAHIA
Q1 AwEr(900 ppm)o] AFEE AT LHHAAQ] HAmS

FHAQ Forow @93 WRE 4 37 B4

N Mo
1
t 2

sto] PARALAA dojvte BE 49 SIS AT
4 AL 5486 keVe ANUAES Z= &3t PAjol 3]
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Cp-058 Compton profiles of Pb, Au and Pt

studed with 365-keV gamma rays KIM JangYoul,
LEE JuHahn, CHO HwaYoun, LEE ChunSik(Z Mg}
o FejgF)  HZE S 3R oA e 4t
o o3t ALY AZES} RHAAY T % =
Ze) Wy F row TAHT BAAAY £EFLS
A% W AR A=) weh WZARe Azt &

5F9 Byl g & BFARY] 5Tl %
EEY AR 74 224vt b2 ZES HolA HH,
ol 9FHH EZY B #HE F Ut £ A
T= AZE Z23Y9 A 93] convolution meth-
odE °ol&3tq EZ W yZHdatet 7HRe] Az
Tz mE HEy AFEguide] e HpGe A&
719 $FEFE =3, Adew =239 H=d 2t
& 2H9EQH vy, EF U AR FHEX
strE 2B Th
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Ay A A FH, F AL, o 7119, B ¥, 4
A FFo st E]8l7) 2 AT+ 2006shdE 2
2007hd =0 Jetet S AYBE] B3] o)
o e AR A U8 1
3 W&y, AUy H3t wHE 53 27 YL
ol PE, AZolFE A% BTty 9, &

o ShsAE e ey 9 8o} Solth AT
A3 AP <k 65 %7t aEstuel FHtEetay
olFPom 48 %= EF(1, 2¥3HES FHI b ¢
Aow Yeth a1y 2 AF ol5E =
Eggto] Za3tl=dy 90 %/t B9t Eadte] 2
G EAFA Y NxuFHzA d8e F43)
e 2EHFY agUgoly #A FEAFE o
A4 a7d

Aol WY} BAY BA ol ¥
g4 dedel A olAe A Az, A 5, o
B3(AEdefn E2]¥Z97)  One of the most im-

portant ends of the general physics class of the uni-

ojf
£
K
=
x
)
P

rfr rlo

versity is the problem solving. The achievement of stu-
dents about electromagnetism is not good. Especially the
magnetism is poor. So the aim of this study is to find
difficulties about the Faraday’s law and the reason of
that. The available factors of the difficulties and the rea-
son of that are classified on the basis of ‘the frame of
the knowledge and the belief. By applying these classi-
fied codes to the problem solving context of the stu-
dents, the difficulties and the reasons are revealed. The
relation of the difficulties and the reasons are analyzed
in the more general problem solving process like
Wessels model.

solde BUAE ol8d Bw A
Nge 2dE 23 v FW A AR 2 A
detm £ eNEgdRnstm)  wlolde
AAE DERY A A SN 71 BB
oz ASHT gle gEAY gA=H B Ay
et Q7o) AFEHIL Y H8Y FA ol 14
2 el 74 WA olgdel vdd U Fus o
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Design Study of 60 MeV Linac for
Coherent Femto-Second FIR Radiation ¢ X% 7
24, 3 QANEFEY B GH EGET] AL
High intensity coherent far-infrared (FIR) radiation
from ultra-short electron bunches is a great radiation
source for FIR research related to biological molecules
and imaging science. Also, from the generation and di-
agnostics of ultra-short electron bunches, we can develop
related techniques. In order to generate femto-second (fs)
FIR, the Pohang Accelerator Laboratory (PAL) is constructing
60 MeV electron lianc which consists of a photocathode
RF gun, two accelerating columns, a magnetic chicane
bunch compressor, and several quadrupole magnets. For
design of FIR Linac, a study of linac components and
PARMELA code simulation have been done.

Three-Dimensional Simulation of FEL
Oscillator using Hole Coupling. NAM Soon-Kwon,
JULIUS Nfor, KIM Ki-Bum'(Kangwon National University,
Department of Physics. IKangwon National University, Cyclotron
We have performed numerical simu-
lation to investigate three-dimensional effects such as
diffraction, hole coupling, misalignment and transverse
construction of optical field in an FEL oscillator. The
results can be used in the design of far infra red free
electron laser oscillator.

Hp-003 Numerical Study of the Terahertz Free-

Electron Laser. NAM Soon-Kwon, CHOI Eun-Ok,
KIM Ki—Buml(Kangwon National University, Department of
Physics. leclorron Research Institute, Department of Physics.)
A new high-power terahertz FEL is studied numerically
using the simple one-dimensional model. The electron
beam in our model is presented as a set of thin rigid
disks with Gaussian transverse distribution of charge,
which is supposed to be the same for each disk. To
study the terahertz FEL with a simple two-mirror opti-
cal resonator, the average power, spectral density dis-
tribution, power distribution of radiation are investigated.

Research Institute.)

Hp-004 Beam Commissioning Scenario of L-band

Electron Linac 7 2%, & 818, ¥ 49, 3 ¥4,
& a7, A AR, B ZF o

AZ gt Bejty 'EFE7AT4)  An
intense L-band electron linac is now being installed at
Pohang Accelerator Laboratory for initial tests. It is ca-
pable of producing 10-MeV and average 30-kW electron
beams a pulsed klystron of 25 MW with average 60
kW. The beamline consists of an E-gun, a pre-buncher
cavity, an accelerating column with built-in bunching
sections, and a beam scanner. The beam commissioning
scenario is established with the PARMELA simulation.
The beam current change, due to the misalignment of
the beamline and the focusing solenoids, is calculated to
be optimized by the steering coils. The beam energy
and power are obtained with the input RF power and
the pre-buncher phase. In this paper, we present tuning
strategies based on these simulation results.

*This work is supported by KAPRA and PAL.

MAGIC3D ZEE ol§3# Fis 7}
H A EF v EEY S84 # A, ¥
HF2eln, HoFs}A) A three-dimensional par-
ticle-in-cell (PIC) code, MAGIC3D, is used to simulate
an A6 relativistic magnetron with metal tuner. As in-
serting six conducting rods into the resonators in re-
gions where the RF magnetic field is high, the resonant
frequency of 2rn -mode (n=6) of the A6 magnetron is
tuned over the range from 4.27 to 4.47 GHz. The sim-
ulations show that with perturbed RF magnetic fields
caused by metal tuner, the performance of the A6 mag-
netron in terms of radiation output power, frequency
spectrum, and efficiency is superior compared with those
using the uniform RF magnetic fields. Maximum output
power of A6 with three tuners is 600 MW at 4.4 GHz,
corresponding to a magnetron efficiency of 7.2%, which
is about 20% higher than the conventional A6 magnet-
ron where the axial external magnetic field is 5.5 kG
and the beam voltage and the total current are 360 kV
and 23 kA, respectively. When the tuner position of
three metal rods is 8 cm, which is adjusted to get max-
imum power, a spectral amplitude in the © -mode is
lower 33 dB in power than the 2r -mode.

Hp-006 Electron cloud effects at KEKB 2 &

% & FA(POSTECH) Electron clouds can be gen-
erated in the positron or proton rings due to synchro-
tron radiation. These electron clouds can influence the
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circulating beam profile, beam emittance and betatron
tunes. We have examined these effects in the KEKB
positron ring by using the code PEHTS. We show the
emittance growth, tune shift, and the sidebands in the
frequency spectrum, and found that in some operation
range the effect of the electron cloud can be significant.

A7N2E AWEE AFAR oA
% THz I&F F99 22T EAMY dd 4
T+ B Y& & FAEFEFFHge Eg5H) 9
2 7Y B dd 253 AT Ao FEX
(femto-second) E-AFE 2 (radiation pulse)’} Lo Z 3o
AA Aok AEZX BAE APt dRde o8 7t
A7 Ae=dl 1 F BS54 AF (photo-cathod electron
gun)@ f ¥ 7}+<47] (radio frequency linear accelerator)
£ o]g3l TE FA MeV oluA] % 0.1 nC Z=9
A3FS Z+= FEX HAY (electron beam)ol] <3t
AZS 94X HAo)EA} (coherent far-infrared tran-
sition radiation) 9] % EAI#FS tiF 20 pm ol
ol dth. & =FddA = olgd FEX AAH S AV E
ZAdE AR AE #le]A  (Self-Amplified Spontaneous
Emission Free Electron Laser ©]3} SASE FEL)°l &3
Aoz HAEE 29s AN B9 Aol
20 pm ©Jske] 3 G (THz s Iz &%
Hod F AeS FHHCE Hola ot E, Az
ol oAl HA (energy spread), AR FX Zo]
(electron bunch length), AAHS B2 HF (peak
current), I3 ARH O] HF onEX (normalized
emittance), 2+ Ztoll i3t SASE FEL EALS] EANLE
(radiation power)¥} 33} o](saturation length)] &]&7d
< Bo=A ol AR gtH|E (parameter)]
Hlol] o9t EANIET xshdold JRAe] iz =3
A Utk 2 =72 2% e X4 A3 AF
A9 X YFY (detuning)dll s &= A =
okstar i

Klystronol| A, cavity®} cavity A}o]ol Al

9] higher mode®] &I & A2, A F3, € HH,
& 74, o s8I FFAgg)  Klystron A
< moulationA] 7], o] RFE A33l7] sixe o
HAMY caavity7} ZL3lch olw cavity AAZF EAE%
WHo] Fo] AR 2 higher modeE standign wave?] &
Bl2 w50} growing mechanisme THETE ©|# higher
mode 9] growing mechanism & ©]&Z o2 ¥, A
b BAL 3] o] ¢t HlwE & &t %3 growng mech-
anism®] Klystrondl] o|¥ &S HX=AE Lol

Hp-009 Monte Carlo Simulation Study on Depth-

charge Distribution for Electron Beam Energy Deter-
mination 2 9v], 2 4F ¢ 9=, = 74, ¢F
AEFFAg G 'EZ71E7]9FL)  The electron
energy is one of the principal parameters that influence
the depth-dose distribution and the depth-charge dis-
tribution within a material penetrated by the electron
beams. To develop an easy-to-use device for measure-
ment of the electron beam energy, the Monte Carlo
simulation is conducted on the depth-charge distribution
in aluminum plates. The MCNPX 2.4 code is used for
this simulation. The aluminum plates consist of 3 or 4
plates separated by air gaps. The thickness of each plate
is determined for the collected charges to be sensitive to
the electron beam energy. The depth-charge distributions
under various beams energies and the consequent col-
lected charges in each plate will be used for determin-
ing the electron beam energy from the experimental
data.

2972 N8 A5 BA AL 9
A% BA A A%, o FREWIEIIdTL) 2
A T2 2HE A8 4B 2N Lol frdel A
A g d2Erl AYHT A BAHoz 45y
BAVL AR ST HF BE oF 25% HES 1
Beg A% B 4 Aou 89 BHozE ok
oAee wudel AFH BAE Aste] AL Wl B

o Anz oF wA%e 23
Moz gde N dolHE o8 A Tx LA
s o Atk 584 £IE e =
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Multi-Aperture Grid¥ ™3 Ion Beam
B4 FX 9 Particle-in-Cell Simulation 7

He, A 92(Fopgda 5ud) HdF Ion
Beam Sourcel4 Grid geometry$} Bias VoltageZ}
Beam property®ll "X+ FEFE Particle-in-CellZ A4t
stttk 2 grid® 3 grid TFE 13 TE Screening
grid®} Accelerating grid®] Bias Voltage”} Ion fluxell ¥
X TS ARttt a8l Z47+9] Simulation©l A
grid gap distance, grid width®} aperture sizeZ WA A
< @ Jon flux®} Divergence angle 123l Ion Beam
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=

energy spreadE AN} TE Screening grid®] biasE &
7H7& W& Ion fluxe= S7F3I 3L Ton Beam energy
spread= F7Fst= A& &  UUTh aperture sizeE
TR

ergy spread= Z43tE AL B 4 9Tl Divergence
angle %< Screening grid®] biasE S7MFHS We 5
7}t aperture sizeE: F7MAAHS e FA3t
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Hp-012 A Study for Design of the Magnet for

a Self-Shielded 13 MeV Cyclotron g 3, & F&
(POSTECH.)) In this presentaion we present the design
and analysis of magnetic fields for a 13 MeV cyclotron.
This cyclotron is to produce short-lived radio-isotopes
for Positron Emission Tomography (PET), including "F
whose half-lifetime is only 110 minutes approximately.
Unlike the previous H-type magnet design, this PET cy-
clotron features that it is mostly self-shielded and there-
fore, the stray magnetic fields have been minimized.
Utilizing the magnetic field calculation program OPERA-
3D, a three-dimensional model of the magnetic field has
been designed, which meets the requirement for iso-

= Ton fluxes #4523 Ton Beam en-

e
N

chronism and vertical focusing. In this presentaion, char-
acteristic features of the designed magnetic field and the
results of the magnetic field analysis are presented.

Hp-013 Transverse Beam Dynamics in the Thermal

Wave Model with a Functional Method 73 A&, =
84, A AF(BFIIYITL)
transverse beam dynamics in a thermal wave model by
using a functional method. In the model, the beam op-
tical elements can be separately described by a kernel
for a component. We applied the method to general
quadrupole magnets beyond a thin lens approximation
and drift spaces. We found that the model can success-
fully describe the PARMILA simulation result through
an FODO lattice structure for the Gaussian input beam
without space charge effects.

Hp-014 Particle-in-Cell Simulation of Electron

Beam Acceleration by using Laser Wakefields = 3
F 2 39, & A% 2 ", 3 u4dl o dF
AGIAg st FFAId7e, Fezupls]d
TFIF PRk, AR 7] & )
ous practical limitations, conventional regime of particle
accelerators is becoming difficult to pursuit any longer.

We investigated the

Due to numer-

Thus, the regime of wake field acceleration is highly
expected. By using XOOPIC (X-Object Oriented Particle
In Cell) simulation code, which was originally devel-
oped at U.C. Berkeley, we tried to observe how accel-
eration efficiency relies on the following four physical
factors: the intial energy and the total charge of an in-
cident electron beam, the laser intensity and the in-
jection position of an electron beam within a wake
field. Defined to be the ratio of the accelerated energy
to the initial energy of an electron, the acceleration effi-
ciency turned out to rely in different ways on the four
physical factors. The total charge of an incident electron
beam seemed to have a negligible impact on the effi-
ciency whereas the initial energy of an electron beam
and the laser intensity seemed to have certain optimal
values to enhance the efficiency. Optimal injection posi-
tion seemed to be where the integration of a wake field
is maximized, not where the actual value of the wake
field is maximized.

Hp-015 Energy Enhancement of The Self-Mod-

ulated Laser Wakefield Accelerator using The Plasma
Density Gradient YOO seung hoon, HAHN sang
junel, HUR min sup, KIM jae hoon, JANG hyojae,
HWAN i moon, SUK hyyong(Korea Electrotechnology
Research  Institute. 'Chung-Ang  University, Department of
Physics.)
wakefield accelerator(CLWFA), it is necessary to prop-
agate an intense laser pulse over a long distance in a
plasma without disruption. Many LWFA experiments
have been operated in the high power, long pulse,
self-modulated regime, where self-guiding due to the rel-
ativistic focusing appears to play a role in extending the
acceleration length. But there are strong instabilities and

To achieve GeV electron energies in the laser

electron dephasing problem due to the velocity differ-
ence between the electron beam and the wake wave. To
avoid the dephasing problem, an intense laser beam
with a peak power of 2 TW and a duration of 700 fs
was focused in a supersonic He gas jet with an upward
density gradient. Direct integral method was used to
calculate the plasma density around the super sonic gas
jet nozzle with the gradient. Particle-in-cell simulations
were performed for comparison study and the optimal
conditions of the density gradient in the experiment
were observed. In this presentation, the characteristics of
the electron beam produced from the self-modulated la-
ser wakefield accelerator using the plasma density gra-
dient were investigated.
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Study on Field Asymmetry in 1.6 cell
Photocathode RF Gun & <], ¥ AF' 1 Q4!
A 3% 2 B 9F AEGSHYGL | EGET]
HATL) The BNL/SLAC/UCLA 1.6cell photo-
cathode RF gun adopts a single RF feed and a stand-
ing-wave structure. There is asymmetry in the RF fields
at coupler cell, which is caused by coupling slot. In or-
der to minimize the field symmetry which causes the
transverse emittance growth, Vacuum pump out-port is
placed at the opposite side of the RF input-port. But
more field asymmetry reduction is required to meet rig-
orous transverse emittance requirement. The symmetric
pumping port induces quadruple and higher order fields
which causes significant emittance growth. We have
studied on the method of eliminating the residual dipole
offset and further reducing the higher multi-pole fields.

Hp-017 Longitudinal Laser Pulse Shaping for

Low-Emittance Electron-Beam Generation & 7|3, 7
A, 3 ANEGFY Fegd (EYEd TS
Z]H7+4)  The electron source for the SASE X-FEL
requires a very-low-emittance (high brightness) electron
beam as low as Imm-mrad. However, emittance growth
in the RF-Gun occurs close to the cathode surface due
to the defocusing space-charge force. Thus, for the
low-emittance, the minimization of the defocusing-
space-charge forces is required. Moreover, the reduction
of nonlinear space-charge effect is needed. A technique
of shaping temporal charge-density distribution of elec-
trons reduces the defocusing space-charge forces. Shaping
temporal charge-density distribution is acquired with-
longitudinal laser pulse shaping. We briefly investigated
a difference between the temporally Gaussian type and
flattop type with PARMELA simulation. Consequently,
we confirmed the advantages of flattop type. In this the-
sis, we will introduce the laser system at PAL, pulse
stretcher with prism-pairs(UV-stretcher), cross-correlator and
auto-correlator for laser pulse diagnostics. In addition,
we will show the technique to make the temporally flat-
top laser pulse shape. we will establish the laser pulse
stacker soon for flattop distribution and measure the
emittance with quadrupole scan technique for each case,
i.e., gaussian case and flattop case. Finally we will con-
firm the advantages of the flattop case in experiments.

Hp-018 Implementation of High Precision Magnet

Power Supply using the DSP ¥ 7|&d, & & 7
&4, 8 2, H FCFET]H74)  This paper
presents an implementation of a precision magnet power
supply (MPS) for the Pohang Light Source using the
digitally controlled pulse width modulation method. The
maximum output current of the power supply was 600
A at a precision of ~60 ppm. The digital control circuit
of the power supply was implemented using two high speed
16-bit analog-to-digital converters and the TMS320F2808
digital signal processor. Three IGBTs are used at MPS
with phase shifted parallel operation to increase the
power rating and operating frequency. The duty ratio
for IGBT control was determined using the PI control
method. To reduce the output current ripple, the damp-
ed L-C filter was fabricated at both the DC link and
output sides. Various experimental results, such as stabil-
ity, drift, and controllability, are given to verify the
characteristics of the DSP based magnet power supply.

Hp-019 Stabilization of Cooling Water System

for Resonance Frequency Control of the PEFP 20 MeV
DTL KIM KR, KIM HG,, KIM H.S., KWON S.J,,
YOON J.C., HWANG W.H., PARK J., KWON H.J.},
CHO Y.S.\(PAL/POSTECH. 'PEFP/KAERL)  The cool-
ing water system for the PEFP 20 MeV proton accel-
erator was established and tested to obtain the precise rf
resonance frequency of DTL through the temperature
control of cooling water. The process identification of
water temperature control using step response test was
carried out to estimate the process model of heat ex-
changer and diverting flow loops. In addition, the con-
ditioned auto-tune modes of PID controller have con-
figured the water temperature control within specified
operational requirements. The cooling processes has been
improved with the more enhanced water quality, the in-
crease of heat transfer rate through cleaning of fouled
heat exchanger and the stabilization of pumping system
with flow balancing. The results achieved so far prove
that the operational performance of the temperature con-
trolled-cooling water system is rigorous and effective in
case of no rf load conditions. In order to achieve stabil-
ity and satisfy the system performance during low and
high duty rf modes, the more stabilized cooling water
system performance should be needed to minimize the
effect of thermal load variations on the rf resonance fre-
quency in the DTL system.
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Hp-020 Effects of an Ultrashort Pre-pulse on

the Generation of Laser-Accelerated Protons ©] 7]Hj,
o] &%, o @al, o] AF', W M3, 2 &3, F I3,
o] NF(FFYG AT, FAFFI SN IR 3
g3fw, Eelea ‘Rieta, I} H7] FE FHFE
Fet) IFE FolAE gF2 A Rl YAt
PR F2 o]2e WA= AP FHZ 597 wi%

W) BRI gtk ATl YPRE 72 s

d

o]
&ot= Aol frelsty, 7R ol HolAE ol &
g AT Ade BTt Zugte g2Zo] 7
mX A FEskal ek olE S&HIY] T WHOoR
10nm F7¢] ¢k B, 2 Sold 729 &
&t o] dAFEHIAL doem, o A
main pulse Foll TASE= prepulseS 0] &3h= AT
AP Q). ARG AT LN T AHREHE
ASE (Amplified Spontaneous Emission)2} 2]+ 4= ns
Z 9] pre-pulseo] T3, 10ns Lol A3}l = v ZH
AR FE prepulseE ©]&3t= ATFE FIIY
o S&9 prepulsed I71E 2HsH J3 AF 2%
= By EFFe FA w2t A9 prepulse £10]
At As BAFTE 53] 13um F74¢ mylarg ©]
gt Ao M= 719 AT g Ho FPAE ol
A7F oF 3u) F7FstRaL, HAFE T W ST

ANAE 32 Ade AT VYL

714718 RFSZ719 A A & &, @ A%,
F A9, ¢ 4, 2 74!, 33 4, o 48’ 3 7
Y EgFHUa 1) d7E EgFFta CY
dEFrledrL) D87V AAY AR
S °o]&F S&Eoks AT HF 3] A=
AHEE I Stk FlelME A ks dHAL
2 ANE F Jde 70l oM gRHA Ra
qom, 7HA E=F urtelth AA e o3 REANE
Fgolvt BAE Eit, I8V EdEEl HEM

g 10 MeVEY] FHE& AR 2AREX A AEHE
U2 ALZAHE AAE stk B4E9 60 kW 2=

7 ps BAEERE 300 Hzo L= AIE 258 ]
t AT 29938 AEF 1HY AHE Ade F
ko] 2 3715 o FHEIM ALRAG 2 =
7H, EEAY 275 kv,
EdolE e A gt

Ao 94 B4e Holax d.

e L e e ofr of

2498 A% 747 RF 3¥719 A

4 AX} A7 AL A AR, & 87, F AY,
o =4, = 7 g3 4!, o FL° F 718
Fjeln EFrIET|AFL  EgFgag ety CHYEe]
JlgdTa) EVRET7IAT4AYA = RIS
A A 9] 932l L-Band AR 7145719 A
/M AFE HLEYVEATARY FHOE F

D6
u
a2
{rmt

F g 7]

AL AR 2APEH G A EEHE 22 AL
EEdolEHE HA, AAS At BH4EE 60 kW,
HAZ 7 s, BAWES 300 Hzo) L-Band 448 2E
#olEl9t ThalesAte] TV2022D S0 RAEES & &3
It B =RoAE L-Band AR 7145712 $3td
A 2 AFE 2AY JIHEE Esdoly 9 o]
2EE Lot BEHOIEHY 1& 913 Aoj g
gl dxstaat ok

Preliminary Design of the PEFP Rapid
Cycling Synchrotron = CHUNG Byungchul, LEE Yong
Young, CHO Yong-Sub(3F= HxI&H74, FPRL7]wt
Fel7le/e AFY SHPEFP).) Proton Engineering
Frontier Project (PEFP) is a research project to develop
a 100 MeV, 20 mA pulsed proton linear accelerator to
be used in basic/applied scientific R&D programs and
industrial applications. The PEFP proposes the 1.0 GeV
synchrotron accelerator as an extension of the PEFP li-
nac, which initially is a 15 Hz Rapid-Cycling Synchrotron
(RCS) with 100 MeV injection energy. The target beam
power is 58 kW at 1.0 GeV in the first stage, which
can be used for a spallation neutron source. The high
intensity RCS for the spallation neutron source is tech-
nically challenging. In this paper, the conceptual design
of the PEFP RCS for a pulsed proton beam is proposed. A
preliminary lattice design and an injection simulation as
well as a extraction system of the proposed ring are
described.

Experimental Observation of Heating

System for 30 MW High-Power Klystron S. D. Jang,
Y. G. Son, S. J. Kwon, J. S. Oh, S. H. Kim', H. R.
Yangl, S. L. Moon', M. H. Cho', W. Namkung1
(PAL/POSTECH. 'POSTECH) An L-band linear accel-
erator system for an e-beam sterilization is under con-
struction for bio-technology application. The 30-MW
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peak power klystron producing a pulse with a peak
voltage of 275 kV is required to produce 60 kW aver-
age RF output power at the frequency of 1.3-GHz. The
peak and average power is 71.5-MW (275 kV, 260 A,
285 pps at load side with 7 us pulse width) and 130
kW, respectively. The klystron heating system has an
important role to test the beam characteristics and offer
a stable beam emission for long time steady state
operation. The electric circuit for klystron heating sys-
tem is composed of filament heater transformer, current
limiting transformer (CLT), and variable transformer. The
specification of a heater power of Thales klystron (TV2022D)
is 784 W (28 V, 28A) with a maximum surge current
limit of 50 A. We designed the klystron heating system
and investigated its characteristics. In this paper, we
present the experimental observation results of heating
system for 30-MW high-power klystron.

Hp-025 Ad &S o &3 PEFP 71% I35
FF9y 2% 9 Loaded Q &3* 3 3,

4 3%, A ZH, 3 dd, & EA(FFHEAFT AL,
QR AP iFE 87| = T HAFY ) PEFP(Proton
Engineering Frontier Project) /g A} 7F:719 RFQ(Radio
Frequency Quadrupole) 3 DTL(Drift Tube Linac)ollA]
L7EE M AR =27 ¥ A8 HHEs 4
1%, t1°olt}. @75+ AFH HEEE f¥fAE A
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Hp-028 Study of Thermal Behavior for High

Current Solid Targets for Radioisotope Production 7
AE, W@, ol AH, A A%, P AHARG 3,
RI 3 BRARY]oFZF/HEa)  For the large-scale pro-
duction of various radioisotopes, a disk-type metallic sol-
id target with a forced water-cooling is to be used for
irradiating with energetic protons produced by accel-
erators, which are capable of producing beam currents
in excess of several hundreds micro-amperes. Although
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the production yields can be enhanced by employing
high currents of proton beam, the maximum beam pow-
ers (beam energy multiply by beam currents) deposited
on a target is limited by the thermal characteristics of
target materials, which are associated with the loss of
the target materials due to high temperature above melt-
ing point. In this presentation, the COMSOL Multiphysics
program is applied to estimate the thermal transfer in
the solid target during beam irradiation. The SRIM
(Stopping and Ranges of Ions in Matter) program is
used to calculate energy deposited to the target matters
using a quantum mechanical treatment of ion-atom
collision. A detailed thermal analysis of such a solid
target system under different bombardment conditions is
made by means of a finite element analysis method.
Results of a parameter study will be presented and dis-
cussed with the objective of maximizing beam current
limit of the solid target design employed 100 MeV pro-
ton accelerator facilities at PEFP.

Hp-029 Study on Negative Hydrogen Ion Source

for Longtime Operation LEE Seok-geun(A]<-off 8}/
A FelF)  Long time extraction of negative hy-
drogen ion beam from transformer coupled plasma
source has been researched. The negative ion source ap-
plied triode extraction system as well as efficient mul-
ti-cusp magnetic field has a record of 1.7mA of ion
beam current. The experiment is performed for about a
hour under the relatively stable condition of 0.5mA of
beam current with radio-frequency power 800W and to-
tal extraction voltage 14.5kV. As the result, the ion
beam current started to decrease significantly under 50%
after 5 minutes. The ion beam current, however, was
saturated after 18 minutes and the beam current was
0.113 mA at that time. It is because Cu particle sput-
tered from plasma electrode deposit and screen the
quartz through which the radio frequency power transfer
from antenna to plasma. So, this study discover the
cause of beam current decrease and demonstrate H-ion
source longtime operation.

Prototype Tests of C-band Standing-wave
Electron Linac 7 A%, <& &, 9 &4, & 49,
& &7, A AKX, B 4F 2 4 = 74 ”f%‘
AEFFAI G E2] 37 ’E%Wféﬂﬁ:/li) A
C-band standing-wave accelerating section is designed
for a compact electron linac. It is capable of producing

4-MeV electron beams. A magnetron supplies 5-GHz
and pulsed 1.5-MW RF power to the accelerating
section. It is a bi-periodic and on-axis coupled structure
operated with the n/2-mode standing-wave. For a com-
pact accelerator, the accelerating section is consisted of
9 normal cells with 3 bunching cells. The section is di-
rectly attached to the E-gun without pre-buncher and
drift tubes. In this paper, we present design details of
beamline configurations and simulation results on beam
size and beam transmission. We also present the proto-
type test results of the bi-periodic RF cavities.

“This work is supported by PAL.
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Hp-033 Implementation of High Precision Magnet

Power Supply using the DSP 2 7|9, 3 H4& 4 &
A, 8 33}, A Y (7FE7]774)  This paper presents
an implementation of a precision magnet power supply
(MPS) for the Pohang Light Source using the digitally
controlled pulse width modulation method. The max-
imum output current of the power supply was 600 A at
a precision of ~60 ppm. The digital control circuit of
the power supply was implemented using two high speed
16-bit analog-to-digital converters and the TMS320F2808
digital signal processor. Three IGBTs are used at MPS
with phase shifted parallel operation to increase the
power rating and operating frequency. The duty ratio
for IGBT control was determined using the PI control
method. To reduce the output current ripple, the damp-
ed L-C filter was fabricated at both the DC link and
output sides. Various experimental results, such as stabil-
ity, drift, and controllability, are given to verify the
characteristics of the DSP based magnet power supply.

Hp-034 Stair Current Output Power Supply For

Switching Magnet 3§ H&, ® 714, 2 &4, &4 &
o, H A
distribution is served with Digital Signal Processor
(DSP) controlled PWM switching-mode power supply
(SMPS). This SMPS is employed phase-shifted parallel
(PSP) operation of IGBTs. This technique allows = 350
A, 2.5 Hz stair output, and £ 350 A at bipolar mode
operation. Current feedback and input voltage feed-for-
ward control schemes are applied to improve the output
current stability. Experimental results showed that the
implemented converter achieved a useful versatile power

supply.

Hp-035 Status of Photoinjector Development for

the PAL XFEL ®} 85, 7 24, o 33, & 49,
F 39, LANEFET A7 ZFgFA G ' g

oy, ¥gFFoistal) A high-brightness photoinjector
for the PAL XFEL is being developed in the Pohang
Accelerator Laboratory (PAL), POSTECH. In order to
meet stringent requirements on beam qualities imposed
by the PAL XFEL, special cares are required in the de-

The switching magnet for beam

sign and construction of the machine. In this pre-
sentation, we report on the status of a photoinjector test
facility being constructed for the PAL XFEL. We also
introduce our recent investigations on a new gun cavity
for symmetrized rf fields with simpler fabrication, and
the status of beam shaping R&Ds for generating opti-
mum transverse and time profiles of laser photons
which are very important for reducing space-charge
-induced emittance growth.

Hp-036 ECCD Requirements for a Successful

Suppression of Neoclassical Tearing Modes in KSTAR
o oA, @ gAedTE AR EY)
achievement of high performance operation in KSTAR,
successful suppression of neoclassical tearing modes
(NTMs) is crucial. The 170GHz high power ECCD sys-
tem will be implemented to KSTAR for the suppression

For an

of the mode by compensating a missing bootstrap cur-
rent inside the island structure. To confirm feasibility of
NTM suppression in KSTAR under the proposed sys-
tem, a ray tracing analysis has been performed using
TORAY-GA. The driven current density and the profile
of the deposited beam are evaluated under various in-
jection angles and launch locations. From a series of
ray tracing analyses, optimum conditions for the beam
access to q=3/2 and 2/1 resonant flux surfaces with the
proper deposition profile are derived. From the modified
Rutherford equations (MREs), NTM stability conditions
which signify a possibility of complete suppression of
the modes are also investigated according to the ECCD
conditions.

Hp-037 Hybrid Mode Simulations in ITER

NA Yong-Su, KIM J.Y.(National Fusion Research Center
(NFRC).)  Establishment of advanced scenarios in fu-
sion devices is one of key issues to develop an econom-
ically viable fusion power plant. Hybrid modes are be-
ing developed in many tokamak devices as such an ad-
vanced scenario. These hybrid modes exhibit consid-
erably high fusion performance compared with conven-
tional scenarios in long-pulse duration even without deli-
cate feedback control of plasma profiles. The ITER
(International Thermonuclear Experimental Reactor) proj-
ect employs the hybrid mode as one of its official oper-
ation scenarios to obtain fusion gain (Q) of 10 in ex-
tended pulse length. In this paper, predictive modelling
of the hybrid modes is performed with the ASTRA
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code employing the GLF23 transport model in ITER.
Firstly, the potential of hybrid modes is investigated
with respect to the fusion performance and the non-in-
ductive current drive fraction. Secondly, the effects of
Helium transport and alpha particle heating are dis-
cussed and thirdly the evolution of the g-profile is in-
vestigated when ECCD(Electron cyclotron current drive)
is applied to the plasma.

Hp-038 Optimization of Bias Electrode Geometry

using PIC Code for High Current Extraction in Inertial
Electrostatic Confinement Fusion Device JUNG
Soon-Wook, CHUNG Kyoung-Jae, HWANG Yong-Seok
(Department of Nuclear Engineering, Seoul National University.)
In inertial electrostatic confinement (IEC) fusion, it is
critical to increase ion beam currents while keeping
charge exchange loss small for high fusion reaction rate.
Recently, positively biased electrode was devised to in-
crease extracted beam currents at least tens of times
higher by triggering additional plasma discharges in the
vicinity of extraction hole. This concept enables high
beam current accomplishment simultaneously with effi-
cient differential pumping to reduce the charge exchange
loss. It is known that some geometrical parameters such
as thickness of insulation materials, exposed electrode
area play an important role in generation of additional
plasma discharge. In this study, we presented an opti-
mized condition for high current extraction and small
charge exchange loss, with the help of the Particle-In-Cell
simulation for various plasma and geometrical conditions.
In this condition, subsequently increased fusion reaction
is expected to generate considerable neutron yield.

Hp-039 Two-dimensional Simulation of Plasma

Detachment Phenomena in the KSTAR Tokamak Divertor
Region HAN Hyunsun, HONG Sang Hee(Department
of Nuclear Engineering, Seoul National University, Seoul, Korea.)
Plasma detached phenomena in the Korea Superconducting
Tokamak Advanced Research (KSTAR) tokamak di-
vertor region are simulated by using a two-dimensional
transport code for the plasma-neutral fluids, which cou-
ples the neutral density in a diffusion approximation
with a set of plasma transport equations based on the
Braginskii’s two-fluid formulation and an anomalous
cross-field diffusion. In the present numerical work, the
computational domain is limited to the quadrant of the
lower outboard region of the tokamak edge region with

the assumption of up and down symmetry, and the typ-
ical parameters of the KSTAR baseline operation are
employed in the high recycling criteria. As a result of
simulation, it is shown that the formation of a detached
plasma mode could lower the peak heat load on the di-
vertor plate less than 10MW/m’. To acquire more pre-
cise data, the neutral transport model will be replaced
by a more realistic one in the future work.

MHD stability in KSTAR plasma Y1

Sumin, YOU KwangIl', RYU Chang-Mo(Dep. of Physics,
POSTECH. 'NFRC)  Stability of MHD modes, such as
ideal low n kink and high n ballooning modes, have
been extensively studied in the design study of new
Tokamaks, and predict a limit on the toroidal beta that
can be achieved in Tokamaks. These predictions reason-
ably agree with the observed beta limits in various
Tokamaks. Stability against ideal low n kink modes in
KSTAR plasma is examined using the GATO code,
which solves the linearized ideal MHD equations in
variational form using a finite hybrid element approach.
Equilibrium of KSTAR plasma is constructed using the
equilibrium codes EFIT and TOQ. After the evaluation
of the stability of a particular current profile, the critical
beta limit appropriate to this plasma is then computed
by optimizing the current profile against these MHD
modes while keeping the plasma shape and global cur-
rent profile parameters similar.

Hp-041 XGC¢ M3D code couplingg E3t to-
kamak geometry®] A1 €] neoclassical plasma pedestal ¢
T KOH sehoon, PARK Gunyoung', CHANG C.S.2
(8t 371 = . ' Courant Institute of Mathematical Sciences,
New York University. *Courant Institute of Mathematical Sciences,
New York University; o778} 7]&¢) tokamak edge®]
pedestal region®| 4] fundamental properties®l] ™ A+
7F B AFAdeA AAFHeg AdE XGC[X-point in-
cluded Guiding Center code] & ©]-83t 3 = At} [C.S.
Chang, Seunghoe Ku, and H. Weitzner, Phys. Plasmas
11,2649(2004)] 3kA5, ¥t} g &&tA edge physicsE X
71998 E= XGC simulationg &34 A7]= pedestal
build-upZ 2ol wWZ bootstrap current®] W27}t equili-
briumel] wtFEojokgt st B AFdA = ol
XGC codeE &3 AAZR edgell <] physical quanti-
tiesE AR&3te], M3D codeE B34 MZL equili-
briumg ¥3, o] equilibiumS HEHLE XGC
simulation2 T2 2K tokamak edgeol| 42| physics
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W3S self-consistentdtA] Bz}t st}

KSTAR Charge Exchange Recombination

Spectroscopy System*® KO Won-Ha, LEE Jong-ha,
KWON Myeun(National Fusion Research Center.) Charge
exchange recombination spectroscopy (CES) for KSTAR
is designed conceptually to get profiles of the ion tem-
perature, poloidal and toroidal rotation and impurity
density using NBI which will be modulated in KSTAR.
We show several optical designs and lens design to give
a good measurement resolution of the KSTAR CES
diagnostics. The CES diagnostics has been widely used
to measure ion temperature and poloidal rotation veloc-
ity in tokamak. Analysis method of the ion temperature
and rotation velocity from the charge exchange emission
line will be shown in this project.

*This work was supported by the Korea Research
Foundation Grant funded by the Korean Government
(MOEHRD).

Analyses of the sawtooth activities in

the highly elongated tokamak plasmas with the partial
reconnection model and the Hamiltonian 7Z 33|, o]
%% 2 93 TURRI G, WEISEN H.\(3t=#3}7]<
¥ E2]8}7 | CRPP-EURATOM, Ecole Polytechnique Fédérale
The sawtooth activity is a kind of an
internal disruption. In a sawtooth crash event, several
physical processes such as magnetic reconnection, MHD
instabilities, and so on evolve in time. With the help of

de Lausanne.)

soft x-ray tomography with high spatial resolution, the
tomographically reconstructed cross-section of the soft
x-ray emissivity revealed the abnormal processes during
sawtooth activities in the highly elongated TCV (Tokamak a
Configuration Variable) plasmas. The magnetic re-
connection, which is known as a key process of the
sawtooth crash, seems to take place not only at the
low-field side but at the high-field side in the highly
elongated plasmas, and furthermore this reconnection
looks like a partial reconnection not a full reconnection.
Moreover, after the sawtooth crash, the heat from the
core is localized near the gq=1 surface and this heat
transfer is strongly coupled with the multi-helicity (m/n
= 1/1, m/n = 2/2), and therefore the heat is partially
rotated along the gq=1 surface. The heat transfer and the
rotation are analyzed by the equation of motion using
Hamiltonian dynamics. The Hamiltonian consists of the
driving energy, which comes from the high-field side

hot spot, and the kinetic energy. The kinetic energy of
the moving hot spot is calculated from the trajectories
of the magnetic helicities (m/n = 1/1, m/n = 2/2) be-
cause the hot spot is localized at the q=1 surface. The
partial reconnection model combined with the analysis
results from the Hamiltonian dynamics of the moving
hot region gives us understanding of a full cycle of a
sawtooth crash.

22390 a4 B4 029 B
DEE o 89, % AR # AW, o 85, 4 83,
A N ARAAGATL)  BrAaE EdG 2o
Bl dolAE 2R AT AAH 2EFo
SR, old A% Faioleol ofd HgS
o ojidt}. ol ol§F A FAAANAY Aol
2 BYe mIYT dolAs 2exH 338

Haizlgiete] B Ol LRES 2o i)
Fol WE o9 Ui AT A Y
=

=
T
[}
h=

.}

=
=1
o

B

Progress of advanced X-ray imaging crystal

spectrometer for fusion plasmas* ©] 4%, ¥ Fu, &
a7, 2 s9 B 9F, A ST gd A ¥
FHEATY ‘ST YR A7) An advanced
X-ray imaging crystal spectrometer (XICS) for profile
measurements of the ion and electron temperatures in
fusion plasmas is being developed by utilizing a large-area,
segmented two dimensional (2D) position-sensitive detector.
Although the principle of the XICS was already demon-
strated from the low density plasma conditions include
ohmic plasmas, applications of the XICS with higher
density plasmas with additional heating sources were
still limited due to a photon count-rate capability of the
conventional 2D detector. Hence, an advanced seg-
mented 2D detector with delay-line readout and support-
ing electronics are adopted to improve the photon
count-rate capability, and a prototype of the segmented
2D detector and supporting electronics are under
fabrication. The current research activities and progress
report for the advanced XICS will be presented.

*Work supported by the Korea Research Council of
Fundamental Science &Technology under Contract No.
C-$17--2006-08-NFRC.

Installation and position measurement of
initial magnetic diagnostics for KSTAR tokamak*  ©]
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A, o FI(FSFHIE) Recently, three
Rogowski coils, five flux loops and 64 magnetic field
probes were successfully installed inside of the KSTAR
tokamak. The Rogowski coils, flux loops, and magnetic
field probes measure the total plasma current, poloidal
flux and loop voltage, and local poloidal magnetic field
for the plasma position control and equilibrium studies,
respectively. Accurate position measurements for all of
these initial magnetic diagnostics were performed by us-
ing a laser tracker system. Installation procedures and
position measurement results for these initial magnetic
diagnostics will be presented.

*Work supported by the Korea Ministry of Science and
Technology under the KSTAR Project Contract.

Diamagnetic loop for the first plasma in
the KSTAR machine ¥ 33, o] 33374
E) Diamagnetic loop (DL), one of magnetic diag-
nostic sensors for KSTAR, is required to measure a dia-
magnetic flux during a plasma discharge in the KSTAR
machine. The DL consists of two concentric poloidal
loops to compensate a ripple, due to the power supply
producing a toroidal field, in the flux measurement. The
loops are installed in the vacuum vessel for the flux
measurement at the first plasma in the KSTAR
machine. They are located at a toroidal angle in the
vacuum vessel, and the gap distance between inner and
outer loops is 2 cm. An accurate position measurement
of loops is done by using a laser tracker system after
the installation. Present status of the DL for the initial
measurement in the KSTAR machine will be presented.
*Work supported by the Korea Ministry of Science and
Technology under the KSTAR project contract
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Hp-049 Experimental investigation of the x-ray
tube for the KSTAR x-ray crystal spectrometer Y} =
i, 0 g, B oA, ¢ 99, B 9 A SW(AS
FAFAE, HEATY, A AT
tube, which consists of an anode and a line filament,
has been developed for the in-situ calibration of a
large-area position-sensitive detector in the KSTAR x-ray
crystal spectrometer (XCS). The characteristics of the
x-ray tube are investigated from the x-ray spectrum ob-
tained by using a Si-PIN photodiode which is calibrated
with the Mn Ka and Mn Kb lines at 5.899 and 6.490
keV from a “Fe source. In addition, x-rays from the
x-ray tube are also measured with the position-sensitive
detector after the performance of the detector is checked
by using the “Fe source. This work is especially re-
quired to investigate the image characteristics of the
x-ray tube as an x-ray source for the application of the
calibration. The current activities of the x-ray tube for
the calibration of the KSTAR XCS will be presented.
"Work supported by the Korea Research Council of
Fundamental Science &Technology under Contract No.
C-947--2006-08-NFRC.

Hp-050 Data Acquisition System for Segmented-

Detector System Using USB Interface ~ NAM Uk-Won,
LEE Sang-Gon', BAK Jun-Kyo', MOON Myung-Kook’,
CHEON J ong—kyuz(Korea Astronomy &Space Science Institute.
'National Fusion Research Center. *Korea Atomic Energy Research
Institute) A data acquisition system for a large-area,
segmented two dimensional (2D) position-sensitive de-

An x-ray

tector has been developed for an advanced X-ray imag-
ing crystal spectrometer(XICS), which is under develop-
ment in order to measure the ion and electron temper-
ature profiles in fusion plasma. The system consists of
two time-to-digital converter(TDC) modules which com-
prise a TDC chip of the F1 type with ~110 ps LSB, a
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FPGA, a FIFO, DSP chip TMS320C6713 and a 256
MB SDRAM. Since each TDC modules equip USB 2.0
communication port, this system can easily be con-
figured for the segmented position-sensitive detector. In
the paper we provide a description of the hardware and
software of data acquisition system for XICS.

*Work supported by the Korea Research Council of
Fundamental Science &Technology under Contract No.
2006-3-220-03
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Design of Bolometer Systems for the
KSTAR  SEO Dongcheol, PETERSON B.J.'(3&#%
T41E]. 'National Institute for Fusion Science.) A 12
channel resistive bolometer array and an infrared imag-
ing video bolometer(IRVB) have been designed for the
Korean Superconducting Tokamak Advanced Research
(KSTAR). In the 2 campaign (2009), the 12 channel
resistive bolometer array will be installed at the
mid-plane tangential port, with the array viewing hori-
zontally, and an Abel inversion will be carried out for
a major radial profile of the radiation emissivity of the
circular cross-section plasma. In the 3¢ campaign (2010),
an IRVB will be installed at the port of the resistive
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bolometers and the results of the resistive bolometer and
the IRVB will be compared. In the 4" campaign (2011),
the 12 channel resistive bolometer array will be moved
to the divertor. The calibration constants of the 12
channel resistive bolometer such as the sensitivity, K,
and the cooling time, t. , have been obtained by the In
situ calibration.

*This work is supported by the Korea Ministry of
Science and Technology under the KSTAR Project and
the Korea-Japan Fusion Collaboration Program.

Hp-056 Stabilization and Sideband Coupling in

Mirror Plasmas YEOM Jun-Ho, RHEE Tongnyeol,
RYU Chang-Mo, KWON Myeun'(Dept. of Physics,
POSTECH. 'NFRC)  The effects of the magnetic field,
RF power, and neutral gas pressure on the magnetic
fluctuations and density fluctuations have been studied.
Structures of magnetic field fluctuations in mirror plas-
mas have been measured using a movable magnetic
probe. Electromagnetic plasma waves in low-pressure
plasmas and high-pressure plasmas have been analyzed
and the results indicate that sideband amplitude is
smaller in low-pressure plasmas than high-pressure
plasmas. It is also found that the lower sideband cou-
pling is enhanced at the resonance point, where the fre-
quency of applied RF wave is similar to that of ion cy-
clotron frequency, and a stabilization of density fluctua-
tions is observed to occur there.

Hp-057 Study of asymmetric sawtooth activity

by wusing soft x-ray tomographic imaging diagnostics
from high temporal resolution signal ©] &3, 3 3
3], TURRI Gianpaolo', WEISEN Henry', % (3t
Bel7]ed. 'Ecole Polytechnique Fédérale de Lausanne.)
Tomography has been widely used in the analyses of
toroidal fusion plasmas. Various array diagnostics have
adopted tomography for observing the invisible inner
structure of the plasmas. For appropriate plasma control,
it is important to have a capability of visualizing MHD
instabilities. The computerized tomography method can
reveal MHD mode structure as well as local emissivity
by using singular value decomposition (SVD) analysis.
In this research, one of the TCV shots (Shot Number
33906) containing an asymmetric sawtooth activity was
chosen for analysis. Heat transfer from the core to the
low field side was observed in this asymmetric case,
compared to the standard sawtooth crash showing the

hollow shape. In this shot, electron cyclotron heating
(ECH) at 350 kW was applied near midplane. In order
to catch up the speed of the sawtooth crash, fast data
acquisition (100 kHz) was used and the soft x-ray emis-
sion profile was reconstructed by minimum Fisher in-
formation (MFI) method. The reconstruction result
showed that, the core emissivity before crash was 5
times larger than that after the crash. The sawtooth os-
cillation of 200 Hz and the hot spot displacement of 9
cm were observed as well. In addition, the heat transfer
process was analyzed and compared with the physical
model.

Hp-058 Cotton-Mouton Polarimeter on W7-AS

LEE Kyu-Dong, HIRSCH Matthias', HARTFUSS Hans
J.\(National Fusion Research Center. 'Max-Planck Institute for
The linear birefringence of a magne-
tized plasma, the so-called Cotton-Mouton effect, can be
used to measure the line-integrated electron density. It
causes an additional phase difference between two char-
acteristic waves propagating perpendicular to the mag-
netic field, resulting in the change of the ellipticity of a

Plasma Physics.)

probing wave. The W7-AS stellarator offers the unique
line-of-sight suitable for the robust measurement of the
Cotton-Mouton effect. A Cotton-Mouton polarimeter op-
erating in the submillimeter wave region had been im-
plemented successfully as a vibration-free interferometer
on W7-AS. In this presentation, methods of the meas-
urement and the technique are reviewed. Experimental
results during the last experimental campaign of W7-AS
are shown and discussed with respect to problems oc-
curring under high-beta discharges.

Hp-059 28 GHz Gyrotron System in NFRC

1 1 a1 1
Wl 9, A W, 9 S, A, 2 FE, 9T 9
(FEdT7AE. ' EFFH ) SFaL) The development of

28-GHz gyrotron system was promoted in National
Fusion Research Center (NFRC) as two Toshiba gyro-
trons except magnet system had been provided by
Tsukuba University, Japan. The gyrotron is capable of
the maximum output RF power of 200 kW with dura-
tion of 75 ms. We have an available 1-T super-
conducting magnet system, but it was previously used
for 28 GHz gyroklystron and is not fit with the
Toshiba gyrotron. However, it is found that the mag-
netic field profile needed for the Toshiba gyrotron could
be obtained by varying the each coil current of the six
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sets of superconducting magnet coils with a little shift
of the position of the gun magnets by means of the
POISSON code simulation with not much deviation
from the target magnetic field profile provided by
Toshiba. According to E-gun code simulation, the
e-beam trajectory looks good as it is compared with the
e-beam trajectory obtained with the target magnetic field
profile. This paper presents the detailed results of the
code simulation and the future works such as the meas-
urement of the magnetic field profile, the modification
of the high-voltage power supply system, the assembly
of the gyrotron and the magnet system, fabrication of
the gyrotron gun socket with oil or air base with in-
sulation, etc.

Test of KSTAR 84 GHz ECH Launcher

A A8 9 5Y 2 7Y 9F 9o 9(E T
etn 28 g gdAT4E) The KSTAR 84
GHz ECH system consists of a gyrotron, a transmission
line, and a launcher. The microwave from the gyrotron
travels through the transmission line and enters into the
tokamak. The polarization and n; of the microwave
have an effect on the plasma heating, where n; is the
refractive index parallel to the tokamak toroidal mag-
netic field. The njis related to the microwave direction
which can be controlled by the launcher with a steering
mirror. In this paper, we obtained steering mirror angles
of the launcher, which were calculated under the con-
dition of 1600 < R < 2000 mm and -0.5 < n; < 0.5,
where R is the radial location of the electron cyclotron
resonance region in the tokamak coordinate. The calcu-
lated result was that -63° <poloidal angle <-56° and
-13° <toroidal angle <18°. The scanning map for the in-
tersection of the steered beam with an arbitrary scan-
ning plane for the control angles was obtained and
compared to the result obtained using by laser test. The
experimental result was in good agreement with the cal-
culated scanning map. In the low power (50 mW) test,
the profile of a steered beam parallel to waveguide
center line was Gaussian. The steering mirror control
system was also presented.

*This work is supported by MOST, Korea and KSTAR
Project, NFRC.

Hp-061 Status of 84 GHz KSTAR ECH System*

2 1 ER A
dAE, 9 s, W I, = 7, @ Ad(EZITH

et 2227, 8§ 7HE)  The KSTAR elec-

tron cyclotron heating (ECH) system is now under in-
stallation for pre-ionization and start-up assist for the
KSTAR. An 84-GHz, 500-kW of 2-s, collector potential
depression (CPD) gyrotron and its power supply system
were installed at the KSTAR-site. The overall test of
1.5 MVA (60 kV, 25 A) power supply system using
dummy resistors has been carried out to confirm the re-
liability and the protection of the gyrotron. The trans-
mission line system consists of evacuated 31.75 mm ID
corrugated waveguides, a few miter bends, and a
launcher. The Linux-based EPICS controller is installed
for the main controller of the ECH system, which is
now under test using either local man-machine interface,
Top6 device or the EPICS controller in communication
with the PLC. With dummy resistors, the CPS
(Collector Power Supply) is operated at 60 kV, 25A,
and 2 s, and the APS (Accelerating Power Supply) pro-
vides a stable acceleration voltage of 80 kV with respect
to the cathode. It is confirmed that the fast interlock
unit turns off the high-voltage switch and turns on the
crowbar switch within 10 us under any fault condition.
In this paper, we present an overview of the KSTAR
ECH system and recent test results.

*This work supported by KSTAR Project at NFRC and
MOST.

Hp-062 Numerical Simulation of Fast Wave

Heating in KSTAR ICRF Antenna by Using TORIC5
Code KIM Suk-Kwon, KWAK Jong-Gu, CHO
Suwonl(Korea Atomic Energy Research Institute. IKyonggi
University, Department of Physics.)
lation of wave-plasma interaction was performed for the
ICRF (Ion Cyclotron Rage of Frequency) antenna in
the KSTAR (Korea Superconducting Tokamak Advanced
Research). The TORIC5 code was adopted for the cal-
culation in the condition of circular and diverted plasma
and antenna geometry. The generation of circular plas-
ma is the first plasma experiments of KSTAR. To cal-
culate with high accuracy and large mesh number,
TORICS code was compiled and executed in the paral-
lel cluster machine based on LINUX operation system.
The absorption power in the plasma and EM field dis-
tributions were analysed in the case for second harmon-
ic heating of H and H minority heating (in D majority
plasma). As a result, the operation parameters were pro-

The numerical simu-

duced for the optimization of plasma heating.
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Hp-063 Progress in the ICRF Control System

for the KSTAR Tokamak WANG Son-Jong, KIM
Suk-Kwon, KWAK Jong-Gu, HWANG Churl-Kew
(Korea Atomic Energy Research Institute)  The beginning
of the operation of ICRF system for the KSATAR toka-
mak will be around 2008. The ICRF system is expected
to play important roles during the long pulse operation
period, through selective heating of ions and electrons,
controlling the pressure and current profiles for the
KSTAR. The ICRF local control system consists of par-
allel DSP blocks having standardized analog interfaces.
Each DSP modules have responsibility of real-time data
acquisition, calculation and control for the target sub-
systems such as transmitter, transmission line and anten-
na and so forth. One important example of the control
action is antenna loading impedance calculation. The
calculated impedance is used to actuate the liquid sub
tuners to maintain minimum VSWR of the transmission
line. Maintaining minimal reflected rf power is a key
factor for the long-pulse, high power rf system. These
DSP modules are supervised by VME controller running
under EPICS software tools. All operational and physics
data collected by the DSP modules are sent to the
VME controller via optical Ethernet, and then, these da-
ta are managed or saved by the methods provided by
EPICS. VME controller has responsibility of communi-
cation with central tokamak control system. The con-
tents of the central communication include timing, inter-
lock and operational data. By distributing DSP modules
at each subsystems and a light VME controller at local
center, each sub-systems are independent of each other.
Therefore, the subsystems can be operated, maintained
or upgraded more easily. The detailed configuration of
the ICRF control system and important actions of the
DSP modules will be presented.

Installation Status of Transmission Line
and Alignmentfor KSTAR 84-GHz ECH System* 9}
9, 3 74, A 4%, = 74, 93 9,0 I&\(E
et 'ggFATFHE)  The KSTAR electron
cyclotron heating (ECH) system is consisted of a milli-
meter-wave source (a gyrotron), a transmission line sys-
tem, and a launcher. The high-power millimeter-wave of
500 kW at 84-GHz is transmitted from the gyrotron to
the launcher through circular corrugated waveguides of
the 31.75-mm inner diameter. In the corrugated wave-
guide, the dominant propagation mode of the HE;

mode can be easily converted to the other higher modes
by misalignments, such as tilts and offsets of the wave-
guide axis, and therefore, the power loss occurs. The
vacuum at 0.1 mTorr is also required for preventing RF
breakdowns In this paper, we present the installation
status of transmission lines: the alignment method aim-
ing at the 90% transmission efficiency and the vacuum
system.

*This work is supported by MOST and KSTAR Project,
NFRC.
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Two-Dimensional Fluid Simulation of

Flat Fluorescent Lamps for a Large Area LCD

Backlight Unit o &5, & dX, o] sF(FH L
AR 7] Z8FH)  As the panel size of liquid crystal

display (LCD) increases, the necessity also increases for
a large backlight unit (BLU) with flat fluorescent lamps
(FFLs). In this study, a two-dimensional fluid simu-
lation code has been developed for Hg-Ne-Ar FFL for
the enhancement of luminance and efficiency of LCD
BLU. The effects of various parameters on the discharge
efficiency are reported with respect to gas pressure, gap
distance, dielectric thickness, driving voltage and fre-
quency, and gas mixture ratio. Also, the effects of aux-
iliary electrodes are investigated for the optimization of
their size and position.
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Radiosity Method Simulation for the
Calculation of Visible Lights in a PDP Cell & A, ¢
G4, ol (P e, IR 7] Fe#)  Luminous
efficacy of a plasma display panel (PDP) cell changes
by cell structure and material characteristics of phos-
phors and the protecting layer. As the actual production
of a PDP panel needs too much efforts and cost, nu-
merical simulation for a PDP cell is used generally. In
this paper, the process of visible ray trace has been si-
mulated from the excited phosphor by vacuum ultra-
violet (VUV) to the front panel of a PDP cell by using
radiosity model. Numerical calculation of the visible
light profile is presented with the variation of cell struc-
tures, dielectric width, and relative permittivity. This
method can be applied not only PDPs but also liquid
crystal display (LCD) backlights.

Analysis of an ITO-less PDP Cell by
using a Three-Dimensional Fluid Simulation <& 13,
of &, &+ &F, °l dF, o xF 4 F9, o ¥
PR st aL, HAFE 7] E8FPE)  As price competition of
a display market is recently an overheat toe, the neces-
sity of AC-PDP (Plasma Display Panel) to use an
ITO-less structure has been enlarged to reduce pro-
duction cost. ITO-less structure shows inferior character-
istics in luminance and luminance efficacy compared
with those of the ITO structure, but ITO-less structure
has big advantage in cost down. In this paper, the geo-
metric effect of ITO-less electrode structure was ana-
lyzed by using a 3-dimensional fluid code. Capacitance,
the number densities of charged and neutral particles,
ultraviolet profile on the phosphor are calculated to find
an optimum condition.

Hp-069 Effect of surface plasma waves on mode

conversion in cold, unmagnetized plasmas & W%, 7
NE, o BE(FH XA G 27
#3}7)  We consider nonuniform plasma slabs where
the electron density varies in a continuous or dis-
continuous manner. In some cases, incident p-polarized
waves can be converted to static plasma oscillations at
resonance points inside the inhomogeneous slab. On the
other hand, they can also excite surface plasma waves
at the boundaries of the slab. We study the interplay
between these two phenomena using an exact numerical
method based on the invariant imbedding theory. If the

resonance point where mode conversion occurs is close
to the boundary, the surface plasmon excitation can af-
fect the mode conversion very strongly. We find that
when the wavelength of the incident electromagnetic
wave is comparable to the slab size, this excitation can
enhance the mode conversion efficiency greatly. For
smaller wavelengths, the Fabry-Perot effect is dominant
and the mode conversion profile shows an oscillating
behavior with a strong dependence on the incident
angle.

Hp-070 Generation of Terawatt Lasers using

Raman Backscattering in Plasmas HUR Min Sup,
YOO Seung Hoon', KIM Jae Hoon, SUK Hyyong
(KERL 'KERI/Z%t.) We carried out the simulations
of Raman backward laser amplification in plasmas using
cylindrically symmetric two dimensional averaged-PIC
code. The 2D aPIC is based on 1D aPIC solvers,
which are located in paralled in radial direction and are
coupled by the diffraction of the lasers. Considering the
longitudinal ponderomotive force is quite dominant over
that in transverse direction, the motion of the plasma is
calculated only in the direction of laser propagation.
The 2D aPIC runs on the parallel computing environment.
Using Giga-watt level long pump lasers, several terawatt
laser pulses could be obtained. When a stronger pump
laser was used, even tens of terawatt pulses were
generated. New ideas to obtain peta-watt level or less
than 20 fs laser pulses are discussed. Those tough pa-
rameters are not easy to accomplish from the conven-
tional CPA technique.

Hp-071 Stimulated Raman Scattering of a Laser

in a Magnetized Clustered Plasmas  MOK Chinook,
TIWARI Pawan K., RYU Chang-Mo (POSTECH,
PHYSICS.))  The atomic cluster in a gas jet has dem-
onstrated the significant absoption of laser energy during
laser-cluster interaction. The resonance absoption of laser
enrgy occurs at w=wmp/3"?, where ® is the electron
plasma frequency and g is the cluster electron frequency.
The interaction between high energy short pulse laser
and plasma can make quasi-static magnetic field (~100
Mgauss). We modeled the magnetized clustered plasma
and studied the stimulated Raman scattering which is
one of the dominant parametric process in the la-
ser-plasma interaction. We investigate the effect of elec-
tron cyclotron frequency on electron cloud oscillation
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caused due to magnetization by the quasi-static mag-
netic field.

Hp-072 Modified Plasma Ion Implantation on

Polymer Film for Surface Resistivity Modification 7
Ad, 2 4E U A, = 7Y, 93 9, 9 AE(E
g Fele 'ggar)
surface resistivity can be used in a wide range of
applications. The surface resistivity of polymers can be
improved by implanting various kinds of ion using plas-
ma source ion implantation (PSII) technique. PSII treat-
ment of polymer with relatively high voltage (>10 keV)
revealed the arcing phenomena. Increasing voltage and
polymer film thickness make the arcing and local break-
down more severe because of the large potential differ-
ence between the polymer surface and the stage. In the
case that the polymer film was placed on the grounded
stage and the negative high voltage pulse was applied
to the grid only, the arcing problem can be settled, and
improvement of the surface resistivity of the polyimide
film was also observed. We studied the mechanism of
the ion acceleration in this modified PSII system by the

Polymers having low

simulation using XOOPIC program. When the pulse is
on, ions are trapped and oscillate in the potential well
around the grid. When the pulse is off, ions propagate
with their inertia. Moreover, instantaneous rise of plas-
ma potential right after the pulse is off, reached up to
several hundreds of volts, and accelerated the ions to-
wards the grounded electrode by the potential difference.
TIon energy and dose dependence on the pulse shape
and optimum distance between grid and electrode were
also simulated.

* Work partly supported by MOST & POSTECH
Physics BK21.

Multiple harmonic electromagnetic radia-
tion in beam-plasma interaction RHEE Tongnyeol,
RYU Chang-Mo, YI Sumin, WOO Minho, YOON
Peter H.(POSTECH, Physics. 'IPST, University of
maryland.) In the traditional theory based on weak
turbulence three-wave interaction processes, only funda-
mental ES mode contributes to electromagnetic (EM) ra-
diation of fundamental and second harmonic of plasma
frequency. However, recent theory indicates that multi-
ple harmonics of electrostatic plasma oscillation fre-
quency can be excited. The question of whether these
electrostatic multiple harmonics contribute to the radia-

tion has not been completely resolved since the simu-
lation results available thus far are confined to electro-
static limit. Therefore, two-dimensional electromagnetic
particle-in-cell simulation of beam-plasma interaction
process is performed. The result shows that long-wave-
length electromagnetic radiation is generated at harmon-
ic of plasma frequency as well as fundamental and sec-
ond harmonic.

Hp-074 Three Pressure Method W& AM&3
523 SF6 o=l ol dUE =3 2 A
Ocinl, x4 ‘—8‘03, u} Zﬁ‘ﬂ, 3 ﬂ]%(%o]-c]]i]-ﬂ) S A

7141 SF6=ZFE AHE Inductively Coupled RF
Plasma®] 54& Langmuir ©33 Quadrupole Mass
Spectrometer (QMS)E AFE3IA &3 A ) o8] 71A
&= 3 QIZFHd oA mass spectra & W3S FG3aL
QMS9] PeakE At 578 AAX7AY SF6 ol
o FEAdFs Tt gHE F 5148 EFH=A
=5 337 993 319 dExds dFste] 23
IV FAA o] Est A7, A T3t A7, A= =

55 343 o] gEF QMSE T Fol29 Fx
AZS o] &3t Three Pressure Method WH S AM&3
S WA 2ol g FE3AT 2L LV
E4FH4E FIAA O ZIAEE 9 UMAFHe wE

EEDF (Electron Energy Distribution Function)®] W3} %
=783

Hp-075 Wave excitation and ion beam effect in

double plasmas ¥} FA, U A4, o] 5, & 4,
z 74, 93 AdEFgFHdgn, Ez]3}) The
double plasma device consists of two component plas-
mas that are separated from each other by a grid. The
potential difference between the source and the target
chamber generates ion beams. The mechanism of the
appearance of a knee point on the I-V trace with an in-
cident ion beam was investigated in Ar plasmas of
2x10™ Torr pressure. With the ion beam flow, the wave
speed measured by a probe is faster than the speed of
the ion acoustic wave calculated from measured electron
temperatures.

100 nm o3 WAL =7 ol
7F5% 2349 dol A FAFJALS) F3A AL » A}
Ad#Ql Sazuldl Mo YA void FF A 2y, A
Fe), o 4E A 8 N A3 (FFHIeY 2
sl ‘g gz TY) gzl 2HL A2l
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1. U. Kortshagen and U. Bhandarkar, “Modeling of
particulate coagulation in low pressure plasmas”, Physical
Review E , 60, 1 (1999), pp. 887-898.

Hp-078 Study of PDP discharge character using

PIC(Particle In Cell) code BAEK HoYul, LEE
TaeSang, CHANG ChungSeock'(KAIST. 'KAIST&NYU.)
PDP(plasma display panel)< 49 mlo]az 37]9 A
Sl A AFE = Eg=utE o] &% taEFH o] Fxo]
o EFgt=ullA AMEE UVE o83t §FEZ S
dFA 7= dElolBER UVY &8 017 A =¥
o] aFHAAA Ut & AFA= 2D PIC codes
o] &3ste] PDP discharge 54< A3t HHAES
Fol7] A% =4 ¥ A FXRE RIA L o2
3D PIC codes 7Nt A Fxo M2 Wd S4&
AFgoezN wd 27 B ol whAd w841
[E ) 1o i

AFEE

Hp-079 2-D Fluid Simulations of Radial Striations

in Direct Current Glow Discharges in Argon = CHANG
Hyonu, RYU Chang-mo(Dept. of Physics, POSTECH.)
Radial striations are studied by using 2-dimensional flu-
id simulation code (FL2I) in direct current glow dis-
charges in low pressure Argon gas. The electrodes are
10cm radius and 2cm gap distance. In the room tem-
perature and at 80mTorr pressure, 100mA direct cur-
rents are applied. Oscillating radial electric fields weaker
than axial electric fields in the order of 1/100 were
moving to the radial direction. The power consumption
of the electrons, jxE, follows oscillatory fields and
makes an annual ring like regional distribution of elec-
tron temperature.

Hp-080 Simulation of ion beam extraction with
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deformation of sheath u S>F
(Physics, KAIST. '"NYU) It is important to find colli-
mated ion beam condition for neutral beam generation.

1
ol Hd, & 34

Ton beam quality is dependent of acceleration hole ge-
ometry and plasma properties. We focus on dependence
on plasma properties such as sheath dynamics.Sheath is
deformed due to contact with grid hole geometry. We
confirmed that the sheath is deformed by plasma den-
sity and find the collimated ion beam condition in 3
grid structure

Hp-081 Numerical Simulation of Magnetized

Dual-Frequency Etching Reactors KIM DAEHO,
RYU CHANG-MO(POSTECH, &&]s7) A one-di-
mensional particle-in-cell/Monte Carlo model is used to
investigate Ar discharges sustained in magnetized du-
al-frequency capacitively coupled plasmas on the influ-
ence of the external parameters such as the magnetic
field, applied voltage amplitudes, and applied frequencies.
The simulations were carried out for high-frequencies
(HFs) of 27, 60, and 162 MHz and low-frequencies
(LFs) of 2 and 13.56 MHz, varying the LF voltage and
magnetic field for the fixed HF voltage of 200 V.
Results are presented about the plasma density, time-aver-
aged sheath potential and width, electron temperature,
and electron-energy-probability functions at the discharge
center and ion-energy-distribution functions (IEDFs) at
the LF electrode for different magnetic fields. As the
magnetic field increases, the variations of the plasma
characteristics show the different behaviors under the in-
fluence of the HF. The widths of the IEDFs for 60 and
162 MHz sources are successively shrunk on. It is ob-
served that decoupling of 27/2 MHz sources is possible
due to the enhancement of the absorbed electron power
by a small increase in the magnetic field.

Hp-082 Simulation of Z-pinch Plasma for EUV

Source U AA, 7 AH, o] BF, F 4, B 55,
z 78 33 QEFFH £ 'VMT)  Extreme
ultraviolet lithography (EUVL) using EUV radiation at
13.5nm within the 2% bandwidth can provide a solution
for high-volume manufacturing of semiconductor fab-
rication at the 32 nm node and beyond. EUV sources
based on Xe and Sn plasma have been investigated
from all over the world. We studied simulation for dis-
charge produced plasma (DPP) EUV source. Two simu-
lation codes were used to investigate proper DPP elec-

trode shape and plasma conditions for EUV radiation.
To understand z-pinch plasma which generates EUV ra-
diation, its dynamics was numerically studied using
one-dimensional Lagrangian code. This code solves ion-
ization balance equation joined with single fluid,
two-temperature magnetohydrodynamics (MHD) equation.
In case of Xe plasma, transition of Xe'™ from 4d to 5f
state radiates 13.5nm EUV. Plasma parameters such as
plasma temperature, density of each ionized state and
pinch time which gives maximum Xe'"* density were
evaluated using this code. OOPIC program was used to
find proper electrode structure and pulse shape, which
make the plasma having plasma parameter coincident
with the results of one dimensional Larangian code.
"Work partly supported by Small and Medium Business
Administration and BK21.

Hp-083 Inductively coupled 1f plasmas] 4] anten-

na-°4 %017} plasmadl PIX&= F A B3 A B
3k o] A, B TH(FEFed A2SH=olAT
=) EE]—]’J’VI’) AA wh=A QFFES == A 2
Eol g 2EZ Qg CCP typeolA ICP typel 2
Hol3lal glthInductive coupled tf plasmal A= anten-
na¢} plasma Ato]e] Ao wE} plasmas] YA L EY
AALES 28 plasma parameterSo] ZExithold
dAgo] EAsE olF+ ICPY 54HS=Z antenna®
electromagnetic field7} plasma@Aol FFS vIXEZ,
antenna®] Folo] mWtA field®] A7I7F WEr] wiEo]
o HZEo=z QY9 Fo|9 power, pressure, fre-
quencyE WIA7|HEA EHE=nte HIE
ICPAA plasmaZ} A== HF ZH& Zolrgit)
Tk AATE AlEdelde &3] electromagnetic
fieldE &3l9 plasma®} antennal] FAES LolH kTl
2 AFE S5t dielectric?} antennaAte] ] A7t 7t
7% plasma B&o] £ AR AEIA T, FH
2 A7t EAths AT power’t FOoHATE anten-
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Hp-086 Experimental Study on EUV Conversion

Efficiency by Z-pinch* ©] 59, 4 &, & 4, 1
AR, A AY, A 55 2 74, @I dEF¥IHY
3w, E2]39. "Vacuum and Measurement Technology.)
An extreme ultraviolet (EUV) source of ~13.5nm is re-
quired for lithography under 50nm line definition in the
near future. One of the important issues in EUV light
source development is the high conversion -efficiency
(CE). Since discharge-produced plasma (DPP) is a lead-
ing technology for higher CE, we adopted Z-pinch plas-
ma to study the characteristics of EUV generation. For
the experimental study of Z-pinch plasmas, we try to
find optimized experimental conditions such as gas pres-
sure, dI/dt of the discharge current pulse, electrode con-
figuration and etc using the optical emission spectroscopy.
In this paper, we present part of our experimental result
mainly focused on the relationship between dI/dt wave-
form and light emission intensity.

*Work partly supported by Small and Medium Business
Administration and POSTECH Physics BK21.

Discharge Current Fluctuation Study in
Hall Thruster Plasmas  §! %, ©] &4, A v]g], A &
3! ¥ A3 (dFH 3. Satrec Initiative)  Discharge
current fluctuation in Hall thruster plasmas has been
studied through experiments and modeling since this
may affect thruster efficiency. Experiments were per-
formed to examine the influence of magnetic field shape
and thruster channel dimension on the discharge current
fluctuation in two different types of Hall thrusters, a
conventional annular SPT-100 type thruster and a 28
mm diameter compact cylindrical thruster. The fluctua-
tion in discharge current and emission intensity was ob-
served by electrical and optical measurements, respectively.
The fluctuation in emission intensity appeared at the
same fundamental frequency with that of the discharge
current, 10 kHz in the SPT-100 type and 30 kHz in the
cylindrical type, respectively. Moreover, several frequency
harmonics were also observed. To understand the phys-
ics, an electron ring model was set up in which ExB
drifted electrons in the azimuthal direction are consid-
ered as several discrete electron rings. The electron rings
interact with each other under a repulsive force among
the rings (rings with the same current direction) and an
attractive force toward the anode direction, showing har-
monic oscillation motion. The modeling result demon-
strates that the electron rings form a standing wave-like
motion in the axial direction along the thruster channel
and make discrete fluctuation mode.
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Hp-088 Measurement of excitation temperatures

for superlarge area plasma diagnostics Y =& <1 3
&, 9 57, 2 29D, A ASKAIST, £2%9) In
recent years there have been interests in the optical
emission spectroscopic methods using emission spectra
from plasmas to diagnose the plasma characteristics due
to their non-intrusive nature and possible in-situ mon-
itoring of the plasmas. In this work, a study was per-
formed to investigate the relation between the excitation
temperature (obtained by OES) and the electron temper-
ature (obtained by a Langmuir probe) in various plasma
conditions such as low pressure argon CCPs, large area
ICPs, magnetron direct current plasmas, high frequency
CCPs, and so on. The experimental results show that
the excitation temperature exhibits the same tendency
with the electron temperature as the power and pressure
were varied. Based on the results, the measured ex-
citation temperatures could be used as an indicator of
electron temperature variation and the excitation temper-
atures could be also used as a direct measurement tool
for electron temperatures under the specific experimental
conditions. Furthermore, it may be worth pointing out
that the measurement of spatial uniformity of excitation
temperature for super large area plasma such as for
LCD processing and next generation >300 mm semi-
conductor processing is possible. To examine the spatial
uniformity of excitation temperatures the study is being
performed to measure the spectra from argon plasmas,
which will be compared with the results of tomographic
imaging diagnostics.
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Removal of the Algae by Pulsed Spark

Discharges in Water LEE Han Yong, LEE Chae
Bogl, NA Young Ho', KIM Sang Sik', UHM Han
Sup(djou  University, Department of Molecular Science and
Technology. 'Plasma Technology Center, Institute for Advanced
Drinking water pollution by the blue-green

e N2 o

Engineering.)
algae occurs every year in korea. The pulsed discharge
technology was used to remove algae. The pulsed spark
discharge in water can produce shockwaves, ultraviolet
radiations and radical species. Using the characteristics
of an pulsed spark discharge in water, we removed the
blue-green algae and the green algae. A 10 kW pulsed
high-voltage discharge system was used to generate
spark discharge in water. The spark discharge was gen-
erated by applying a pulsed voltage 10 - 40 kV to a
stainless steel electrodes. Three kinds of algae (Microcystis
aeruginosa, FEudorina unicocca, and Stichococcus sp.)
were used as subjects for pulsed spark discharges in
water. The chlorophyll-a-method was used to measure
removal rate of algae. The results show that algae cells
could be effectively eliminated by shockwaves generated
from pulsed discharges in water. With the pulsed spark
discharge set by 25 kV, 30 Hz for 1 min, more than 80
% algae were removed.

Hp-091 Comparison of atmospheric pressure LF

and RF micro jet plasmas produced in a single elec-
trode configuration 7 ©HH|, o] &5, # RHu] & A
d, ¥ dx(FFHL=d)
pheric pressure micro jet plasmas were generated in a
single electrode system using either LF (several tens of
kHz) or RF (13.56 MHz) power sources, and the char-
acteristics of the produced plasmas were compared. A
copper electrode with radius of about 360 mm was
placed in a dielectric tube with radius of 3 mm, and
the main gas was helium. The plasma characteristics,
such as physical appearance, electrical properties, and

Non-thermal atmos-

- 120 -



temperature, were measured by various means. The po-
sition of the pin electrode with respect to the dielectric
tube was designed to be adjusted, and it was observed
that the position significantly affected the plasma
characteristics. For instance, the LF plasma breakdown
voltage was decreased, and the length was increased as
the pin electrode was placed deeper in the dielectric
tube. The RF plasma maintained about the same plas-
ma length while its breakdown voltage was a little de-
creased for the same condition. The typical pin elec-
trode position was about -5 mm with respect to the
tube end. In that case, the LF plasma shown to be
about 50 mm long on the average, and its temperature,
measured with a fiber thermometer, was as low as
about the room temperature. Also, the plasma was
maintained with up to 1 % of oxygen gas mixed. On
the other hand, the RF plasma was about 5 mm long
at the most, but it was thicker in radius than the LF
plasma. The temperature was also as low as about the
room temperature. The emission spectrum of RF plasma
was more intense with a larger number of He I lines.
Both plasmas exhibited similar and different character-
istics, and thus, a further study would define their ad-
vantages and disadvantages and thus match appropriate
applications for each.

Hp-092 Temperatures of Atmospheric MSRR-MIP

Discharges by OES Method* % 37, 7 X&, 9
A, = , B3 A(EFFAI L)
duced atmospheric micro-plasma sources can be used for
portable plasma systems. Gas temperature of Micro-strip
Split Ring Resonator Microwave Induced Plasma
(MSRR-MIP) was obtained by the Optical Emission
Spectroscopy (OES) measurement in comparison with
the synthetic spectra of OH. In addition, this experi-
ment describes vibration, excitation, and also electron
temperatures of MSRR-MIP. Atmospheric Argon dis-
charges are operated with 2.45 GHz, 5 W microwaves.
In this paper, we present design of the MSRR-MIP de-
vice and operational characteristics in detail.

*Work partly supported by BK21 and MOST
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Hp-094 Surface Modification of Polyimide Films

by Large-area Nitrogen Dielectric Barrier Discharge
Plasma and Their Resulting Wettability = 34, =
&4, 4 F%, o SH(EAHF<F)  This study
demonstrates the by Ny-dielectric barrier discharge
(DBD) plasma with the long slit of 16 cm at atmos-
pheric-pressure and the application to the hydrophilic
coating using the plasma system. The effect of N,-DBD
plasma treatment on the surface of polyimide films was
investigated in terms of total surface free energy by
measuring the contact angles with probe liquids. The
surfaces of plasma-treated polyimide film were basically
characterized by observing the surface morphologies and
measuring contact angles with water. The contact angles
of the samples were plotted in terms of recovery time
and plasma power, showing that the plasma-treated sur-
face at 700 W had the small contact angle (15°) and
the least recovery. The total surface free energies of the
polyimide film before and after the plasma modification
estimated from the Owens-Wendt equation increased
from 44.88 mN/m to 79.75 mN/m, showing the sig-
nificant improvement of hydrophilicity of polyimide film
surfaces treated by N»,-DBD plasma.

_4

Oﬂ
Hﬂﬂl{}*oﬁ_\&>

Direct Synthesis and Characterization of
CdO Nano-Cubes 7 ¥, & &4, & 84, 9 34
(BAMF87]<3k2) A method to directly synthesize
single crystalline cadmium oxide (CdO) nano-cubes in
an atmospheric-pressure microwave-plasma is presented.
The advantages of rapid synthesis within a few seconds
and of template- or catalyst-free synthesis provide a
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chance of practical production and application of CdO
nano-particles. The oxygen microwave plasma evaporates
cadmium granules instantaneously in the plasma reactor
and produces CdO nano-cubes through explosive oxida-
tion of Cd molecules with oxygen radicals. The struc-
tural characteristics and morphologies of the as-synthe-
sized samples were investigated by X-ray diffraction
(XRD), scanning electron microscopy (SEM), transmission
electron microscope (TEM) and Brunauer-Emmett-Teller

(BET).

Hp-096 Feasibility of plasma sterilization using

RF atmpspheric pressure glow plasmas @ 17|, 3
BHl o] B, & A, 2 4R, ¥ As(FTHe]
=9 E287. Atmospheric Process Plasma Inc.) A
feasibility study of E-coli sterilization was performed us-
ing atmospheric pressure argon and helium plasmas pro-
duced at the ambient air. To find the optimized plasma
condition for sterilization, plasma characteristics were
investigated through electrical and optical diagnostics
for a volumetric (105%X40x4 mm) RF plasma (MyPL;
www.applasma.com). The main discharge device has a
conducting rod as a powered electrode, which is cov-
ered with a dielectric material and placed between two
ground electrodes. A flow of the main supply gas (Ar,
He) is provided onto the conducting rod. The plasma
length is extendable by having a longer rod. The gas
temperature measured by a thermocouple and a fiber
thermometer was between 30 and 140°C for the input
power range of 40 and 100 W. The gas temperature
was shown to be somewhat different depending on the
supply gas type although the temperature was less than
75°C . At the proper temperature range in which ther-
mal effect was negligible, plasma sterilization was
performed. An E-coli sample was treated with the plas-
ma by varying treatment time, applied RF power, treat-
ment position etc. After the plasma treatment, the E-coli
sample was cultured for 12 hours to study the plasma
effects. In general, 10 seconds was enough for steri-
lization, i.e., the sterilization effect was more or less
constant after 10 seconds, However, unlike the steri-
lization time, the applied RF power affected the number
of colonies.

Hp-097 Dynamics of Mode Competition in
Gigawatts-class Magnetically Insulated Transmission Line
Oscillator g 2H, W1 g Al 4%, 4 dz, o] &

% 9 A4, P Az @ s Heddn FHEY
B 'Z297 3819 72) A mode competition phenomen-
on of gigawatts-nanoseconds magnetically insulated
transmission line oscillator (MILO) is experimentally
investigated. A pulsed power system of 500kV-35kA and
130ns pulse length is used for generating the relativistic
electron beam. The microwave with peak power of
2.8GW, pulse duration of 70ns, and frequency of
1.14GHz is observed. A spatiotemporal measurement us-
ing RF B-dot probe is in a reasonable agreement with a
numerical simulation using a particle-in-cell(PIC) code
confirming mode competition between axial modes.

ARA7E ETdE A2"e F7F A

A F B, o] Y, o Mo (IeFgdE) o
Al KSTAR (Korea Superconducting Tokamak Advanced
Research)®] FX&d& Tl Fi Utk FA}E &
HHA KSTAR #A4¢ FHd @2 7l Fx2=s<
Axstal gl o] FREES EE AGAEA Al
Aste2 AAe 12HAA BEee FH7A It oF
Al KSTAR FHol| ZHdA7F S0 o, E7F Wi
o Zgkzutel WX = A7 A dFES Brhsok
gtk olE fstd APATE e AE"HY RS
At Z2agoe] Bttt BE AGHAE XS

2]
o] AEE H|AMIE YA S o] &ste] o mYF

XA FHEE AEH oldd #HE FAES

STk A, olAARE AGA T Eo

= AXRE F gle dd"olth o] =RddAE=
MAFLOZEE 33 AJA 2 magnetization vectorE
AR A, AGAE 23 AL"HNME H&
FAEE ARESIAIGA A7 Adbs ¥ wEa
g3 & F s BoFErh
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Design Study of Terahertz Photonic
Crystal Reflex Klystron 9 &%, 3 3l & 24,
v ANty 2 HESR High order mode
reflex klystron is employed to demonstrate the possibility
of realizing the miniaturized high frequency vacuum
devices. If we are able to oscillate a cavity’s high order
mode (ex. TMmno) using multi-beam, the output power
will be increased m X n times and also the cavity size
becomes larger at the same frequency, which makes the
circuit fabrication easier and provides a higher power
capability. A photonic crystal cavity is adopted for high
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order mode reflex klystron resonator, in which TMmmo
mode can be stably supported and coupled to an ex-
ternal system without distortion of the high order reso-
nance mode. In this case, the high order TMmy mode
interact dominantly with the multiple electron beams.

Hp-100 Experimental investigation on high-or-

der-mode reflex klystron using photonic crystal structure
and carbon nanotube electron gun 7 T3, A F
o F2, Al g4, SRIVASTAVA A, v AA(A&djsf
o FIHE Owing to its simple scheme and
no magnet requirement, a reflex klystron is considered
as a suitable device for a compact, high frequency vac-
uum electron device.. To increase the output power, our
research group has devised a photonic crystal reflex
klystron which employs a high-order-mode resonator and
multi-electron beams. Here a photonic crystal resonator
with TMs3 mode is employed in a reflex klystron for
X-band proof-of-principle experiment. For the electron
beam generation, carbon nanotube cathode is used as
multi-beam (3x3 beams) source.

Hp-101 Experimental Study on Electron Gun

with High Current Density Beam for terahertz electron
devices  SRIVASTAVA A, & A5, & 3k 9 &
#, SATTOROV M. A, = 712, SHARMA R. K.,
JOSHI S. N.!, WANG Y., WANG J (A&djsln &
2] 2812 Contral Flectronics Engineering Research Institute
(CEERI). ZBez]’z'ng University of Technology.) The next
generation high frequency terahertz vacuum electron de-
vices require a much higher current density electron
beam than ever used previously(>50A/cm”2). Currently
the electron guns with a thermionic cathode (scandate
doped matrix impregnated) and field emission cathodes
(carbon nanotube) are being developed. The details will
be discussed.

Hp-102 Experimental Study on Two-Step LIGA-

basedMillimeter and Submillimeter Vacuum Electron
Devices 4= Z9f, & 713}, 9 &%, SRIVASTAVA A,
SATTOROV M. A, ¥ A4, A gu' 7 5d° & 4
A2 n B HEZFE University of California.
2Pohang Accelerator Laboratory, POSTECH.)  Recent ad-
vances in MEMS technologies have enabled the minia-
turization of conventional vacuum electron devices
(VEDs) to the unprecedented level which conventional

machining couldn’t reach. Sub micron precision pro-
vided by MEMS technologies together with VED’s supe-
rior characteristics to solid state devices such as the lack
of ohmic loss and high breakdown strength is envision-
ing the realization of sub-THz and THz vacuum elec-
tronic devices with high efficiency and power-density.
Our laboratory has adopted X-ray LIGA to achieve the
required microstructures for high frequency VEDs such
as folded-waveguide, coupled cavities, etc. Currently,
two 100GHz Two-step LIGA-fabricated backward wave
oscillators, FWBWO and CCBWO, are developed and a
new experimental setup is being constructed to resolve
the beam transmission issue. Also 300GHz circuit is
considered for next fabrication using a two-step LIGA
process.

Hp-103 Study on dynamics of diode impedance

in gigawatts-nanoseconds magnetically insulated trans-
mission line oscillator. A 4%, 3 A A iz W
g, o AT FeHESGE)  In giga-
watts-nanosecond magnetically insulated transmission line
oscillator (MILO) experiment with the cylindrical diode,
the diode impedance dynamically changes during the
rise of the 500kV-35kA pulse. The study on the electron
beam dynamics in the high current cylindrical diode is
carried out using the MAGIC code. The detailed results
will be discussed.

Hp-104 Study on coupling of photonic crystal

cavity 5 9%, SATTOROV M. A, H 74 A 4
A gty B W2 University of California,
Davis, CA.)
ity is studied. Finite-difference-time-domain simulation
and experimental measurement exhibit that cavity qual-
ity factor which is strongly dependent on the coupling
strength of TMi3p PC cavity mode, is determined by the
position of coupling hole. It can be applied to the de-
sign of passive and active photonic devices.

Hp-105 Experimental Study on X-band Relativistic

Backward Wave Oscillator ¥ A%, 3 3H A 43,
o] £&, W A4, o] ¥, A #4!, 2 FF'Wey
G FElHEGRE 'FYAGAFL) A Relativistic
backward wave oscillator (RBWO) is a reliable source
of a high power electromagnetic wave (HPEM). The
RBWO is capable of high efficiency by a relatively long

The coupling of photonic crystal (PC) cav-
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interaction region between a backward wave and an
electron beam. But the pulse shortening problem occurs
frequently in experiments of RBWO because of the
mode competition, the RF breakdown and so on. After
this mode competition between axial modes of TMOI,
the RF power is vanished. There also occurs a mode
competition between TMOl and TMO02 when the radii
of the hollow electron beam are smaller than a critical
value. Mode competition which is one of the main
causes of pulse shortening is found to be very sensitive
to the position of the electron beam in this RBWO
device. Experimental study is done on 100MW RBWO
and in progress on several hundreds MW RBWO.

Hp-106 Experimental Study on 0.5 THz Super-

radiant Smith-Purcell Radiation & X7, & 113},

SRIVASTAVA A., SATTOROV M. A, q 72 Al &
gt Ee]HESE 'University of California,
Davis.)  Since it was first discovered, Smith-Purcell ra-
diation (SPR) from electrons moving over a grating has
been noted for its simple radiation mechanism and
adopted for the generation of radiation which covers
wide range of electromagnetic spectrum. These days’
growing interest in Terahertz frequency regime, 0.3-3
THz, and the lack of compact tunable sources in this
spectral range are attracting more attention to SPR and
various attempts have been made to improve the weak
intensity of spontaneous Smith-Purcell radiation. Adopting
quasi-optical Fabry-Perot cavity, backward wave inter-
action, pre-bunched electron beam, and photonic crystals
are such examples. Here, we present another way of en-
hancing the Smith-Purcell radiation intensity by the use
of counter-streaming electron beams and 1D slit array.

- 124 -



= SESSION: P2
44 209 (&), 11:00 - 12:45

EN RN

Ip-001 Synthesis and luminescent properties of

nanocystalline Y3AlsOp:Eu’* thin films grown by plused
laser deposition -8 <=, A T4, & 4, 8 Y,
£ 97, A We 3 34, o 35, 4 ¥ (EFYY
n, g2 ‘el A2 G ‘5ol
£2]3}7)  Nanostructured YsAlsO:Eu’* (YAG:Eu™)
phosphor thin films preserving the garnet phase of
nanocrystalline YAG have been prepared by pulsed laser
deposition. Nano-sized YAG:Eu™* powder samples were
synthesized by using coprecipitation method and com-
bining stoichiometric ratios of Y(NO3):6H,O, Eu(INOs);
and 5H,O, AI(OR); precusors. After sintering at the
temperature of 900C for 3h, YAG:Eu*" nano particles
with single phase were obtained. The ceramic target an-
nealed at 1600°C for 4h show YAG phase in the XRD
patterns. The films were grown on ALOs; (0001) sub-
strate at the various substrate temperatures and oxygen
pressures. The crystallinity, surface morphology and pho-
toluminescent characteristics of thin films were inves-
tigated by using X-ray diffraction (XRD), scanning elec-
tron microscopy (SEM) and luminescence spectropho-
tometer, respectively. The photoluminescence spectra
show the red emission radiated by the transitions from
Dy excited states to 'Fy (J=1, 2) ground states of Eu®*
ions. The crystallinity, surface morphology and photo-
luminescence spectra of thin-film phosphors were highly
dependent on the deposition conditions, in particular,
the substrate temperature and oxygen pressure. The sur-
face roughness and photoluminescence intensity of the
films exhibited similar behavior as a function of sub-
strate temperature and oxygen pressure.

Ip-002 Eu’ jon concentration dependency on

the luminescent characteristics of Y(.x3AlsOn:Eu’" ce-
ramics g F9, A 74, & A7, F A=, & 97,
3 ¥ 3 349, o ¥F, 2 F¥(EFugn =
g7 Wy, YRR ‘Eym 22
7) Rare-earth ion doped phosphors have been at-
tracted for the application of flat panel display. Among
the rare-earth ions, Eu’" ion is one of the most popular
activators for red emission phosphors. In this study,
Eu-doped Y(1.3AlsO12 luminescent ceramics were devel-
oped using a solid state reaction technique. The Eu’*

concentration was varied from 1.0 to 7.0 mol %. The
structural, surface morphology characteristics, chemical
states, and photoluminescence properties of Eu-doped
Y(1x93A1s012 ceramics were analyzed using X-ray dif-
fraction, atomic force microscope, X-ray photoelectron
spectroscopy, and spectrophotometer, respectively. The
ceramics with different Eu®* concentration show different
crystallinity, surface morphology, and luminescent
characteristics. The photoluminescence spectra measured
at room temperature were dominated by the red emis-
sion peak at 591 nm radiated from the transition of
*Dy-'Fi.. We found that the crystallinity, the surface
roughness, and the luminescence spectra of the ceramics
are highly dependent on the Eu’* concentration; in par-
ticular, the sintering temperature.

Ip-003 Luminescence Properties of Er'* ions

doped in Calcium Niobium Gallium Garnet Crystal
A e, & A3, 1 A%, SHI Liang, TSUBOI Taiju',
SHIMAMURA KiyoShi’, A ZX(ZZdgtn E2 27
"Faculty of Engineering, Kyoto Sangyo University. *Optronic
Materials Center, National Institute for Materials Science.)
Luminescence properties of Er’" ions doped in Calcium
Niobium Gallium Garet (Caz(NbGa),xGazO12; CNGG)
crystal are investigated by laser excitation spectroscopy
in the temperature region 15 K — room temperature.
Emission spectra of Er’* in this crystal are obtained to-
gether with the luminescence decay under the 355 nm
pulsed laser excitation which excites the Er’" ions from
the ‘s, state to the Gy, state. Emission bands are
observed in the wavelength region 407-437, 520-560,
640-685, and 810-840 nm corresponding to the “Fs/,s2
— “Lis, “Hurz, *Ss2 — *Tisia, “Forr — “Tispa, and ‘I
— ™5, transitions, respectively. Each emission band
shows two types of temporal behaviours. The emission
band of 810-840 nm, for example, has three peaks at
817, 831, and 839 nm in which the 817 nm emission
shows rise in the initial stage while the 831 and 839
nm emissions exhibit fast decay without rise in the ini-
tial state. This indicates that there exist different sites
for the Er’" ions and energy transfer occurs between the
Er’ ions at the different sites. In the garnet expressed
by the chemical formula C:A;D;01; like CNGG
(Cas(NbGa).xGazO12), the C, A, and D ions occupy the
different crystallographic sites. The Er’" ions in CNGG
can occupy the Ca”’, Ga’*, and Nb’* lattice sites. In
this presentation, the results are discussed in relation
with structural properties of the CNGG lattice.
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Resonant transmission of evanescent

electromagnetic waves through Fibonacci dielectric multi-
layers  f 8%, A 7E(FEH AT GR)
We consider multilayered structures made of two kinds
of dielectric materials A and B. We assume that low
refractive index layers made of A and high refractive in-
dex layers made of B are arranged following the
Fibonacci sequence, which is one of the representative
quasi-periodic sequences. The whole structure is sur-
rounded by media the refractive index of which is high-
er than that of A, but smaller than that of B. Then the
incident electromagnetic wave becomes evanescent in A
layers when the incident angle is bigger than some crit-
ical angle. Using the invariant imbedding theory of
wave propagation, we have calculated the transmittance
as a function of the incident angle for various gen-
erations of the Fibonacci sequence. We find that there
are sharp transmission peaks even above the critical an-
gle for both s and p waves. We have also calculated
the phase of the reflection and transmission coefficients
near the angles where the transmittance takes local
maximum values. We find that the phase changes
abruptly near the peak points. In addition, we have cal-
culated the electric field distribution inside the quasi-pe-
riodic structure and found that there is a giant enhance-
ment of the field when the incident angle corresponds
to the transmission peaks. We compare the field dis-
tributions for Fibonacci multilayers with different gen-
eration numbers and find that there is a unique struc-
ture where the field is strongest.

Ip-005 Exact calculation of the Goos-Hanchen

shift and the Brewster angle in nonlinear dielectric me-
dia KHUONG Phung Duy, % 71%, 9 &&!(o}5=d]
NI A2 SR ol FT ARFFe)  We consider
simple multilayered structures made of nonlinear dielec-
tric materials the dielectric permittivity of which depends
on the electric field intensity. Using the invariant im-
bedding theory generalized to the nonlinear case, we
calculate the Goos-Hanchen shift of incident s and p
wave beams as functions of the wave intensity and the
incident angle, for both focusing and defocusing
nonlinearities. For p-polarized incident waves, we also
calculate the Brewster angle at which the reflectance
vanishes, as a function of the wave intensity for both
focusing and defocusing nonlinearities. We give detailed
quantitative predictions and discuss the feasibility of ob-

serving these phenomena in experiments.

Behavior of the phase of the trans-

mission coefficient in one-dimensional disordered me-
dum o] I, A J&(}FH AR ZHERE)
We develop an invariant imbedding method of wave
propagation in disordered one-dimensional media. Using
the method, we calculate the exact probability dis-
tribution of the phase of the transmission coefficient as-
sociated with the wave propagating in one-dimensional
media with delta function correlated Gaussian disorder.
We find that the phase distribution is highly nonuni-
form and our exact results are distinctly different from
previous calculations based on the random phase ap-
proximation and the widely-accepted Dorokhov—Mello—
Pereyra—Kumar (DMPK) equation. We discuss the limi-
tations and the applicability of these approximate theo-
ries in detail.

Eu ol2o] #7E SEF v W3
Az9 dolA £BE 54 F FY, # 24, 1
2%, SHI Lianga, = ®¥3' KAWANO Katsuyasu'
TSUBOI Taiju’, A ZA(RFdgn &2 87, ojse
= 'Department of Electronic Engineering, The University of
Electro-Communications, Japan. “Faculty of Engineering, Kyoto
Sangyo University, Japan.) ~Eu ©]2°] 7} SF, U=
FBAE YA dold 2BRH 558 2ANA.
AlEE 600 2 800 TolA TCRA (Thermal Carbon
Reducing Atmosphere) o2 g3ttt g9 Y
= FBAE NAYAG #HolA= HF 355 nm X
#olA (B2 £ 5ns, F7] 10 Hz, ol¥A 8§ m)E A}
&3t FE9 WE: AFERH FEARS FH5A
o AR 2 2E= 15 K 2 295 K 9t TCRA
FHOR 600 ColA 2417 A2t SrF, Uie FBA =
nke FF ASE UERAAT 800 CollA] 2413+ AE
3 SF, U FBAE ZH2E 15 KelA Eu™'9 5d
— 4f ¢ ¥F W= (400 nm - 480 nm)9} Eu**'Y Dy
— ‘F; Aoldl 93 W& ¥ato] #FZHYUT Eu o
2ol A7t SrF, W= ¥FA AE7F TCRA #8&
AA Bt v 2 8998 & F AUk

Ag:TiO, nanocomposite films fabricated
using sol-gel method HWANG Jisoo, JEONG
Mi-Yun, WU J. W.(Ewha womans Univ..) We fab-
ricated AgTiO, nanocomposite films with various Ag
concentrations of 0 M%, 5 M%, 10 M%, 15 M%, 20
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M%, 30 M% by using sol-gel method. The morphology
of Ag nanostructure was examined with field emission
scanning electron microscope. The size of Ag nano-
clusters was found to be dependent on the concentration
of Ag in Ag:TiO, nanocomposite films; the diameters of
Ag nanoclusters are ~30 nm for the 5 M% film and
~100 nm for the 30 M% film. From measured absorp-
tion spectra of Ag:TiO, nanocomposite films, we ob-
served surface plasmon resonance around 415 nm which
Ag nanostructure exhibits. The correlation between the
magnitude of surface plasmon resonance peak and the
concentration of Ag was investigated. We expect that
the optical properties and their application of Ag:TiO,
nanocomposite films supported by surface plasmon reso-
nance will be able to be investigated through optical
measurement methods such as attenuated total reflection
technique and pump-probe measurement.

Carrier-Envelope Phase Of Ti:sapphire
Oscillator Using The Phase Locked Loop Method
KIM Tae Keun, VETRIVEL L., LEE Yong Soo, NAM
Chang Hee(Department of Physics and Coherent X-ray Research
Center, KAIST, 373-1 Guseong-dong, Yuseong-gu, Daejeon
305-701, Korea. 'Present address : Department of Applied Physics
and Chemistry, Institute for Laser Science, The University of
Electro-Communications, Tokyo 182-8585, Japan.) The
progress in femtosecond laser technology has made it
possible to produce few-cycle laser pulses. The electric
field profile can be strongly dependent on the phase be-
tween the carrier wave and envelope of the laser pulse,
or carrier-envelope phase (CEP). CEP is an important
parameter in the light-matter interaction with few-cycle
laser pulses. However, continual CEP drift is a main
obstacle in observing reproducible interaction results.
Consequently, the control and stabilization of CEP is
one of the most important research subjects in ultrafast
optical science. The phase locked loop (PLL) technique
has become a standard method in frequency metrology
for CEP control and stabilization. We will present the
CEP control result of a femtosecond Ti:sapphire oscil-
lator and a high power femtosecond Ti:sapphire laser
obtained using a PLL equipment developed at KAIST.

22UENE 8% 0 UTY A

& EH0 B¢ AT 4 #o 70U A AW, F
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Ip-012 coherent population trapping A& E- °]

g3 molazy IR 2 IE, I Y, = 58
(Zeggn B3y gty megstw )3t
#olAtto] e =9 FYARFE direct modulatedt= HH
© 2 coherent population trapping (CPT) @A-& o]-&3
A FHlE A9 utegEH XuATERd d3she Bt
olazy FuFiA ZFF3t= active filters A Z3HA
o YA 74 modulationol] &J3|A HolA Tho] L=
A &89 B4 9] sidebandE 7R3 oW, CPT &%
of SJafjA FHlFE F7] A FHET}F ZuAFRY F
AFFgoA A7t 9ot £3d B4S fast photo-
diodeZ AMs| A wlo] 225} beating AT E A3, o]
E 3ZA FYAFA HYUdste PR MRS
T8 & Utk 53] ZrAFRY Fagd et
free spectral rangeS ZE extended cavity ZEH|9] Tho]
25 FolAE o] &3O ZH modulation &L Fh}
g Ut B AFdME AES 85 FHlE 594
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A9 ZuATR F34¢] 3.036 GHz 2X°lA AE3s
AEAE AZAPon, 795 nme] DI HolE o] &3

oo f

9] 4°]E Twyman-Green type A S
ol Y FA & & 9, 4 5T % FF
F(F=Hpled E28) 532 nm 3FE ol
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ojldel Sxd & WY TS FFIAAT HA
9 3% T2 FHEASS A 7 AY SES
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Ip-014 Carrier-envelope-phase stabilization of a

high-power femtosecond laser with a slow feedback sig-
nal generated from a spectral interferometer LEE Jae
hwan, IMRAN Tayyab, LEE Yong Su, PARK Juyun,
NAM Chang Hee(Department of Physics and Coherent
X-ray Research Center, KAIST, Dacjeon 305-701, Korea.)
The shift of carrier-envelope phase (CEP) between suc-
cessive amplified femtosecond laser pulses can be meas-
ured by employing a spectral interferometer (SI). CEP
of oscillator pulses was stabilized using the direct lock-
ing method developed in our laboratory. The CEP drift
of high-power femtosecond laser pulses, generated in a
chirped-pulse amplification kHz Ti:sapphire laser, was
compensated using a slow feedback loop from the SI

signal.

Ip-015 Zng9sCdoosTeE ©] &%  Acousto-Optic

Modulator A &4, ¢ 3! 72 A (FFHz
ANAAYEENFGE  (HBEY G,  EFHuLH)
Acousto-Optic (A-O) M+ B437F 2FUAA 1Y
st AW 7+ R Fd&o] @ Frlo w
2 Wt ddolth 633 nm A 231 elec-
tro-optic Z Hold S4E& EQl ZnposCdoosTe T2
& AFAA Acousto-Optic HZE EAS ZARIAG.
Wz7l= 9278 A2 (110092 o 10mm A= o
A = 7t=2, AR, 2018 5 -8 mm/t HES A
uldte] A &3t Piezo electro actuatorS AME3}e]
T dag 2248 YAMIZIEA, 633 nm TG

1+

HolA FE& polarizerol &F A7l F AT YA
A AT Mx7E STt B2 W4 plate < analyzer
£ 82 5H3A 3 F focusing lens 2 Ro} A=Y
(DET210)Z dlo]A Fo Z= HIE =F3dn. 79
edutel gy g4uE 9E2d A= ] AR A S o
Hxd 2 3%, §yue] xEo (100Hz, 200Hz,
500Hz, 1kHz, 5kHz) w2 ‘%"JZ: Az Q]r Laser 39
Aoo wE WMz As HI
e HE A3 77] W3 —g—
& o] &% AFERA FF IE&TE ZARIA

Ip-016 T-ray Emitters and Sensors & &4,

3 A (HFHta, FIAAGERENFE A8y
oln, E2]a/47.) TisapphireS o83 HEZX o]
A7} Al #=EHA Terahertz (THz) AAHE o] &% <A

T7F s AP vk ZniCdiTe A71Fe &2
Fo] 820 nme] FEZX #Ho|A7} e THz AT}
et TAAEHE o] &3 THz AR Ao ofF
SF3ltte Aol g AT % ZniCdiTe G20l &
g2 A7 A (optical rectification) ©l ¢]ste] THz A
ZtgHE AXAT=H & obF fr&3ithe Aol gt
2 dAFol= 42 Bridgman H7|2A A" &2
F A3 w2t 43R ZniCdiTe 2= ©)&
st Traya %‘73’\]7]1 AN THz AEE FR 3}
Rtk ol Z2FAY &Y x WE Tray 7E 2
AA e Al 5'-7] WS ARSI, o5 F 7 A
EHIZF 2 ZnogsCdoosTe GFEZ L= Tray offmlel 2 Al
A deviceE TFAZLOE AFsAc T3 ouy W@ A
A19] -‘T‘-’fﬂoﬂ mE A% 737 Abg, A Ad #AE
AL, om o] YARSHE laser T HEF 9
AEE & ] £ 7041:]( Ao 2HYH AL ¥, 1

Sk A B el A7hE sme)
#go] B8R B0 UAE wv] 3 Z ]
@ 73 A% A Az, o B4, = 27, A 14,
HUANG Yanlin(¥gtj 3t E7)87 'RFusn &
2317 “Soocho Unicersity) —~ BOS 718 T2 3t
A= StBO; 237 BOs ¢ BO; & 7|BTEE o|HA
AE StBOw 2ES HFESA f2 W JEF F5
Z9] 3Rl Sm o] H7tE AEE Az 39

Wl mE ol5e) BopE SYe Abldt BAWo
=7

1

)
rlo

2& 87 $949 @2, XA 24, ket e
A9 A7t 5 B3 AFHOR sm’h AR o

£R9 B4 AzHATE B9 549 2hE 2
g A0 of2zole HolAY 488nm WS EALle]

rr

-
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Uri% ‘%% E23} photobleaching A¥ S E3}a] o] H
Aok A7 XA ZAME B3 3R g e

3 &E«] IEF %io]i(sm)% 24 244 H7t
gt} dH e Sm’'b Sm* 2 ] =x Ed9
ARG v FHIA WSt AE A FHAS
olggt Bty B9 xolE EAEZY FF 2 XA

ZAb) s A el HAH AR HFR ABA]
Ayt @k

B¢ Q2S5 B A2de 3

A AdA dg g A dd, A B3Y, ¢ &4, A

BA, A ol B (e gL 'Y ZEF) B
% f2Zdo], & PDP, TFT-LCD, OLED, ELD, FED

& WEA Bl Az B HSE XA a2 B9 A
2g8g Z gd2adssy & 5 Aok FZo] PDP,
LCD°1 a5 tehd 8l gkad] FHsiz Qe =
Hol mAgtE]o], o]H FF WwEA] QT EHE Zo]
AS ol &3l ks Hell mAR AES FH3h= 7]
, & A 7HE 71s(F daadqe)olth 59, &
2389 FY FoAA me F83 FES XA G
< =3 Jlsolga & & vk mEA, 2 4
F_Eﬂ Fig= 3@.-] >‘«;<J J_i_‘laﬂ_,] ]
so] Pt 1-4
ol oW ZASL

%Emﬁé
5

rr

ol HgE& 5
g8 B3 Azde A A
A B3} e,

Ip-019 Sidewall angle dependency on haze de-

fect in the 45 nm node attPSM 7 d9, I & 7
&4, 3 9, ¥4 5%, 2 ]:L(ﬂokfﬂ—bl— SEE
g7y AA 27 AFEsAL Q& lithography —Z—é
crystal growtht} haze®t 22 maskell A 33t
A9 BAFES A Atk 248 nmoll A 193 nmE
0] 2 HA] pattern FJA] mask EH P EHE= HC%
Eo) 93 mask defecto] E7Fete AS & F UYL,
I 9 o7 #{FHA QJEZ A A= LE9S
hazeg} 3t} ©]H haze defect®] ZL7]ol wabx el
nXs TS gotrr] 93 2 AFoA = 45nm A
Z9] att PSMS 193 nm oA FHEH+e= =F dUAS
WA A A¥3l] haze defectd Z71E &8 3tATH
a3 ZF Aol A diffusion lengthell ®E sidewall an-
gles EWHA] haze defect®] F3&3 944 W7}t dd
X FTL Synosys A Solid-EE AAMEA} 3}
2 AT AWHA AHZ haze defect®] 27
AAEA o] dFE X =7 ARES &
AATh E3] haze defecte] Z7)¢ A w3
&% AL hazed] FHEolth FHEo] 50 % o]3t=
o]EA =W diffusion length’} 20 nm ZXolA &
| A3 APHA = AS € F AJgTE ¥ $

={ O

r—r‘rloﬁ

l_,

_,ﬂl

o d

rﬂ{)lra-w_\.‘a&é

[«

o3 2 haze defect?] =71 =A Gt
A A kAT 914 W] W2 Yy F4 Me
diffusion length7} 25 nm & @& HAF=Z Hdo] 4
HA oS ¢ F AAT ZAH =2 diffusion length
o $HAIFL Y 25 nmE & F A& Aot}

Ip-020 45 nm Attenuated Phase Shift Mask ©f|

419 Haze Defect®] ¢ m& Normalized ImageLog
Slope #3 Contrastzt®] "l A &4, 4 99, &
A, A AF A AE, 6 22 9 G“:L(—"].oh;]]ol_u_
S$&E23FH) KiF (248nm) oA ArF (193nm) =Hz
o2 golewA FH o FS AES FEIA HAS
olEE MZo] Folx WA mask W BFEEER 2
& defect®] FFol F7HAl = 1 9 BHFHA 89
E2 QI o] WA =H=H ©|AE hazezt &
o AA7HA LA haze defectS THAIT= DA
= 23 £ #Y9+= sulfate ion, ammonia ion¥ mask
9] pellicledl| A WA= ZFLEFE)E HIRT A7 &
AEo] Atk ArF (193 nm) lithography &89l o1 A
maskt} wafer 2] haze defect®] @A Q1L Feotsta
2+ e AT % FalA P Ear ik AT 3Rk
7] &8, Z7}8l= haze defectS €83 A As7|= o
Hdoes 238s LHBE] T AUtk WA F-2l= SynosysAt
9] SOLID-EE %3] 45 nmT attenuated phase shift
mask o 93t HZS T3k maskel haze defect]
TE WA 7HAA A BAR] Bodt O AR=E
haze defect®] <ol wWE Z4Z "o Wi NILS
(Normalized Image Log Slope) %3 contrast 3t WXL
& &3t AAFQA BEES YotR I mask HHAE
st IS F=A B Egith

Influence of Acid Diffusion Length in
EUV Lithography 7 23 & <! 72 g’ 7 2]

, & S (3teeta 337*‘4 Iﬂokf}] o &
EE]—}"’}-) ozl 7HA Y Fiay Vs
EUVL (Extreme Ultra-Violet Lithography, 13.5 nm
) < halfpitch 32 nm °J3t8] HZ (CD) &
225 T T e Tlsolth mEbA o]
HEA717] B A7 AP Ho A Q)
=3 239 7P 7123<1 photoresist (PR) &
g AT7F gde] o]FoRa loy, HEH
T Jg A Fsta
Aoltt. Aol s H|
= Zo] (acid diffusion
length) & d/gdol 7hse] o
el ol . dA acid diffusion
lengthE 20 AT G Folth o

&mloé
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ATolA= EUV gl&asty] oA 53], acid diffusion
length 7} S8 PPl vIX= F&FS g1z Bt}
e 37|19t Y, flare, PEB (post exposure bake) &
#e] FAE I3 olF F3tH acid diffusion length
§ Eol= Ao] driy 58311, halfpitch 32 nm &
IS 9% acid diffusion length & HZXE AAlS|
Bz} g},

Flare @ 4}+2] o]3] 9} Extreme Ultra-Violet

Photoresist®] & & <, 7 g9, A 23, A BHu),
o 5%, @ dH(PFd gy, §8&E2F)  Flare A
A2 g9 S 7] " 719 KiF, ArF B
ot XFAITh7]1&e] FAFe] M (extreme ultra-violet, EUV)ol
A d & 9FS HE ot EUV 7lE EYe £
of Fa e AHAA A EUV ZHloA 9 flare=
10~20 % B XEo|t}. Flare @72 photoresist (PR) thick-
nessE S7HA713L, AES #HA 7] dEdl 27t
= AZd A HojUA whETh o2t dFS 71X
flare] T3l SynopsysAte] Solid-EUVE o] &3} zk
WA 7)™ resist profiled]] HIX= FFE LobEt
. ITRS roadmapell W= 20043 ©]F resist &o}2]
walol A& FrEolskal, 2 W& EUV PR 7ol
o]t} EUV source, optics, system HE-ofol] A &
o] 254 #ZH= ©] AlHdA EUV PR 71
o] mx|g YA = Follth. Diffusion parameter, thick-
ness loss ¢ Dill Bz 59 23S 22 flared] 312
HS Lot A EUV PRE Yyobzd @age] s AA|
&) Bskt),

o M oo rr

2
™
[t

Ip-023 A4 HA AR F Pellicle®] Lifetime

Z 9%, A &4, & =, 3 FH,
et &&Eze] ) A
ArF (193 nm) 3H2tH 9] lithographyell Al 45 nm &9 &
2 AEFS 7 oA pattern FAH Al JIH HH
8] dFH ZH B ETES A defect?
F&o] FUkst ok T3 1 9 oAIER FFZFHU
QRS2 A3 defecto] BHHT} o]2|gk defecto] mask
EHAA FEEHEe As AU PR 7] L9 FHe
Z pellicle AFHg-°] Qo™ o]# & pellice> w23 9o
F&Eo 37 F e OE oy ¢ dRle=RH
ntA3 Y9 E Buste 98-S 3t Qlth o] =il
A= o]# 3 pellicled] lifetimes A4 HA| et 22
& A& 22 HHE TRt AEFSEZA pel-
licle lifetimeo] FFE vx= o8] HFEEYR ZAES
ol AT Atk 2 ZAH} A4 HAE FAS BT
Ao HAE A Eks Aol vl pellicled] lifetime
o] 10} o] ZAolAe= AL & F ATk oA A

wgog 22 Ay A pellicle?] out-gassing
°l3t mask EHO defecte] MAF=7) pellicleo] ¢l
B AGA ThEA A& AT & Algoltt

tlo =

EUV PROIA Pattemn collapse @43}

HAg Ws Zy) A B, F 5, F 99, A4 27,
W 5%, 9 d(AFH e, $EEFFF)  Pattern
collapse B2 FHo] FHEA L BRI FA]=
A4S D3t} o= lithography 38 ZolA develop-
ment ¥ o|F Xt GANA BT} Pattern
collapse®] F8 A1 FHE Aole] 3o Qli= rinse lig-
uid® FHGE o9t dgo2 4#A Ut Pattern
collapse Hol HZohe THS T3 i 33t
2]l ol Qledl, o71AE o F 7FA] BTl dist
o Ag B golEgtth EUV PR DUVY Z¢X
o PRY adhesion®] At ¢4 Qlth. 218 E= PR
adhesion xtolol] w2 sjHY WY Fro thste] H3t
o E9 dde] 7bg 2 9TS WX = aspect ratio,
surface tension, contact angles WH3IIA|A 71 1o w
£ H3s #AIA

EUV wt23A Defect 9] whe

Hee W3 2 xu, 2 23 2 2y, w58 ¢
A (Yt S&E G Fektn Ea] )
Extreme Ultraviolet Lithography (EUVL)<Z 13.5 nm<]
g9 = A S o) 83WA 45 nm ol HHES T
£ = A& XA =F 71 (Next Generation Lithography:
NGL) ©|t}. Lithography 33 oA defect ©] §l+=
mask = EUVL & 9% 7Hg o4&l mask olth
Lithography 373 % mask o 87]= defect & o€ &
el g 7AT AT, AAZE defect ©] e
mask & Tt== A2 AY E71537] "ol defect ¢
AAE HE AGA "ol 71X HE S md
of WA 3= Bgo] BRIITLEUVL A E 45 nm ©]
3t 22 HHS wEolok 3] wiiZell, defect o 9
o FFE ddFH R 38R old digk A7 HAY
th Defect o] HAst= 91X dG3A gon, =7
T AR Gk wEe] olHd ZAE] i
T7F AP ojok gtk £ A7 32 nm HE FH F
BolA mask 9ol LAB= defect o thate] AlEH
A S Bgkth 53] multilayer ) W defect ©] &l
X &3, patterning 317] F/F HA3I= defect
°] 32 nm HY FF mx= GF sl A B
gttt o] A= Synopsys AFS] SOLID-EUV A& €]
Mg AH&3FA T
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Ip-026 Chromeless Phase Lithography o 4] €]

Pitch gtol @& HFY FF AF= A7 2 34,
24 99, A4 &4, 3 97, A 3, 9 55, 2 d2
(etFeln, S&&287) @A ArF lithography=
65 nma ©]3te] AZ FAS 93 =¥o] ALKHIL
ok A EH HAFo] FopAHA 2 HEFY Tl
gt oy FAFESC] e Atk ol2$ optical
lithography®] $HA|E SE3t7] 9J3l optical proximity
correction (OPC), phase shift mask (PSM), off axis illu-
mination (OAI) ¢} 22 resolution enhancement technol-
ogy (RET)® 7Ho] Fas|Aa vk 53] strong
PSM¢] &Rl chromeless phase lithography (CPL)<
2 mask error enhancement factor (MEEF)Z &2 A
Z9] Fdo] 7hs3tth. TS chromes ™4l3tel MoSi
< shiftergd 2 AM&3t= o2 PSMETH A& &
Pt it o] =ieA EE A BAE
g 65 nm AFS CPLES TA3ch ol thstd,
1:15E 1:39] o]2& pitch kol w2t Z+2+9] contrast,
exposure latitute (EL), process window (PW) 59 #E
= Tt HAH Y FBFAFEE A sAth

Ip-027 AfF lithography A 65 nm A Z& 2t

£ Attenuated Phase Shift Mask o141 ¢] 383} Pitch
¥ 3lo] wlE Normalized Intensity Log Slope 3t AT
A g, 2 I9, 14 &4, A U, 7 Y, 8 55,
L | H(eFFd g, SE&EFF)  HIZEY 65 nm
o]} AZe°] ArF lithographyoll A Q¥d w23
(phase shift mask) ol &3t e A7t it 9%
Y w233 7|E binary intensity mask o H[3] 13
e 7o s A EZA HYE S w9 F
7] W &o|t}. BE CLM(chromeless mask)©] 14 uh
nti3 Fo fPE S Foled Mg F2 dHEA¥L
gdeA Aok AT & HAEE AHEES FUA(Z
ZRAAARF S 0] &3) CLMS A x7|7F Egslit=
GRS ZHAAL Aok 2 A ol AFA T atte-
nuated phase shift mask (attPSM)= o]¥ @8-S Hot
d F Ae 7He8ES 7HAL Utk Lithography #H8-&
HA3} 3= Hole B2 WgEe] A&t 1 ¥y
585 At dee B2 AIRbe] Agdth HHY
lithographyS 93] 875+ XAF 3hY+= aerial im-
age©|t}. ©] aerial image®] W&} NILS (normalized im-
age logslope) kol “dafzith waba o] =2 NILS

S o] &3 SynosysAte] Solid-EE AALRAVS 23
o HEg T3 attPSM £ 6, 8, 10, 20 I 30
% 2 FHES HMIAA FHed wWE NILS 7=
watRnt Egk 7 mx)o] mE NILS 3t defocus H
2 ¥t FHEH FXo w2 NILS #9 2%

oft oX. ofd

N
of fu 2 ¥o

e bR 65 nm ol3te] AZolA] HH9 Au
dPe ¥ FUE Pue 2k s

Ip-028 ArF Contact Hole®] Reflowd 60 nm%

AEE #E7] 9% oPC 28 v F9, 9 5% 2
(It SEEE] ) 100 nm oJ3&
Contact Hole (CH) & ¥I=+ A2 Wt=A 339 718
ozl A F styelth. CH 9 sid=Es FdA7=
W = Resist Reflow Process RRP) £ E3 Contact
Hole Shrink @7l tial A3 th. RRP += Hard Bake
378X Glass Transition Temperature ©]/<]

749389 o, Resist 7F FE5AS 7HAA ol

22X A} ME (Critical Dimension) ©]
33E o]83% Resolution Enhancement
(RET) olt}. o] 7l&2 & F38F vl & o

3
L
—

Ao b
fr lo m

—
8
£
&

Process Margin 2] Z4 glo] &2 f4EHE AL +
Atk IT2U RRP 7F T3l e B2 94, 39

[e)
A WeEo] 7] Wil RRPFY Z23E < &3] o
HEEZ Simulation & &3t o33 Rz o
Modeling #Hg 4] Navier-Stokes equation & ©]-&3}%
a1, Viscosity ¢} Surface Tension ¢ ZFE TEHIh
¥k ofyzl, Adhesion 9 EIHE HEAA, 2 Z2HE
gRIgt ¥ uniformity 3 EES A7] 913 OPC 2=

Ip-029 ArF Contact Hole®] %A 9 nj&3=

HANAY HBEH AF 2 5%, ¢ 9, 4 &5
%, L dX(FHgw §E&=2F) 100 nm ©]3t
& Contact Hole (CH) & W=t A2 W=A 339
7Fg o8 3 F stdelth. CH 9 #HgES A
= ¥y Sl OPC Y PSM 3 #o] & T process
% e =83 AITte] YR Y go] =& v
#9% CH & w=+=t o] YR rule base 314
ity LA AF7EA Y AR o] oflet &
O #A53A g714Q $Hol 2 s UAA de7t 3t
o BE9 TE B9 HES o) &3t= As ¥4 2
7 Y FA8e 22 §FS PIXl= CH AFANd T™
2o HPL o] & HYth Line &space oA}t 2
o] Hl9] "ol THel F&FE F0] coherence S *E
qAFE ZH7F CH A & & 3ol BEAES AlA
aerial image 7} 3t ¢ thyo] HA = AHE &
. 2#A CH #ds 18 99 ZPAE quadru-
pole & 2AY quasar & AMESTE olE|d AT wl
A7HA 2 AFAFNA TM EEES o] &to] Wl A
2397} aerial image ©1A412] threshold #tS &3tA 3
€ & Jg Holg 7dga, 14 wE CH € UHes
ZGA S} mk2T AAA Y HAs 20S A

O

2 X

—_
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4% 9 UAY AN U8 LED

FLASH 33 25 72 A¥, 2 A, 2 99, & 4,
d 2R, o AFIF)ed 2PEEY Yy
o B ‘Ygdn oHgF7)  FH @ Flash
€ LED £ 7153 H& a7|lel Hoe] Bx e
2R3e G 655 FF)o] wEHojof
o]Z Y3 WEe RIH FeHA=E AR Fa
A7 AN BIA=E E33l chip o BAS YA

g @ & Qe F2E 2T, WA 29 wAY B
& WAER AW ng AAS i 99 A=E

[e)
A% W15 FA 98 ¢ AES B

12 EXFHE TO, @ 54 24

3 94X, g F9, o /e, 4 57, # HE 2 93
o] ZH(HGm E G 'egu Yyt
g7l) B AT AAE SREE o8& TIO, ¥
g A, AZE TiO, w5 FeHE, Fx23FH &
A B4 sk 9 X 2o E v FA=
300 nm, A 7] 25E 200 C, 7] AFEE

x 10° Torrg FAP LN H4hS FHA &2 TiO,
gtk reactive gas (O;) 7F 242t 3 x 10° Torr, 4 x 10°
Torr, 283 5 x 10° Torr7kA FY TiO, ¥Hehe A
Zrstdet. 42k A4 AAE weks 700 C, 900
T, 233 1100 C9 L2=dA 1X7H5¢E 948 3
%, UV-Visible spectrophotmeter, XRD, A}&-3}o] H}ato]
#Fety, 28 54L& BEA3% 3, Xray Photoelectron
Spectroscopy S ARt TiO, dtte] #&d APz
£ EA39th UV-Visible spectrophotmeterS ©]-83}¢]
Aot A3 7o) vyt S 94X 227 £5
2 Fogor olFaa Aa £ 5 x 10° Torr7t
FU3 TO, 92 1100 C €x2 & XRD =73
A7 optEA oA FEY Foz9 dxolrt do
U= gkt 1100 T €42 € TiO, ¥ XPS £4
A AAaE FEHA G A T o)Ll ASe &

D SkAT oleh o] AAH FH Moz AZHE TiO,

XNy e

O
o
z AL, F AF o AR, Z AR\, F AAE
), [(DHFFEH L)) e BEHe
3 AT B3 BA 2Rl ARSI E
He e LuZL Agon, o T

& Jo

xd3] 7+ 949 FEF olEY HIHS TFIIA
TS 9 7 BolA= Z$ spline interpolation %=
linear interpolation®® T3z YA FES ©|&3t
AP e olF HFHRE T ALE I
AlAT ol EAA ] wE dW X9 olss T
1 f18 5329 oleF 2&FY ¥ E M=
IHE ol&e EagES ol&st EAHEFEH 179
FoRANA ATt Fold Fee wgol FoFd BE
2 UrolA] ALttt

135 nm g 9E48 TiO, #HY

G ¢ 2B B ¥9Y, B U, o B R P
A, F2]t)  ARHHOZ TO, 92 Ru ¥
ool wE st om Abadh WOl Hal, ithe &
29 kg HolFH F2 FFwol7] e A2 5
AR LTy WA 9 v wksa A
Hpgtog AvHa gloh au SALA 90
=135 nm)°I A TiOx= Ruel H3) 2HEES Fou &
BAF7F ARR 2 nm ofste] FAR AA A8 ok
T FRE AaAA w2 RS de F ol
AHB2 LPAFE AAHOE Fo FAL HEHL
= AAC A8E F AES Ti0E WEd A
o 92 4EE Fole s AT & A7
Ae o8l TO, A#e fste] A4 W FHEHE
°l83td BA WAF SHM(CLAD)E A TIO, ¥
e Sidold gl AR, ol F HEME F g
& 2N XA e 5 s ARgste] 135
mmel A 9] B, S 2GS 1 AF o4
TiO, ¥H2 % 457t 712 S X 257 24
& HAAL, 135 nmellA 2HES STk 2EAS
T A&k ole BAF YA TIOE S Al - A
% dgel e wees 7] fielth. 9
AHZFEH 3H AES ZEASEA TIO, HHe &
GEeE 2EE T Ass WIS ol o8
FAAANA AHghe o v AA Al Aok A
4 e S T RS 4R FHEeE 28 F 9
ong SALf ey g v whaa Az
& ol&d = & AoR ddd:

N
e J

l-

2

v}

)
S

JHAA L 3uAIBEA Y BAHA
o d AT o 28, § SEHFUYGL FolA
BAEFID) 948 BAAL aTHE Aok o
A @M Fx7t mAsolof B, Hawe Bax
= Agde] sy Ae 2] 448 % ojok B
o 922w 3uAlEeAE 36g Aewos T
A, @, wAEA, a8 fxw Auwnae] wgol
sl A AL e & FACN, WA
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ABE AgHelck Buz F9E
F2A Aol wol WET. B ATNE AU
B B, AZARA)N 9% BARAE, FoA
AFAZAAA AZAAAL AT ARAANEA, T
W, s, wAeA, 293 2w gungel 1
39 A%39 3WAGAY Fo WG 27 HF5A

o

£ 2AA 7249 2R 483 AE AL
9g AR
S ATE 200609 EFAFATAL ARATAALY

o] gHA R FHHAS.

Ip-035 Mobile Phone Camera& inline 3 44l

F BAY HA o] T8, & Hu(FYFH g #Ho]
A FF2FstE)  HA mobile phone camera: I
2FA=7E FF olFa o, doRE F Ules
A& AU ZZ A ALE AqFHIL QL o
of gk el A7 Ee] o]Fojxal Utk Mobile
phone camera& & W= HZ ZIFS AMESt] &
LIS #4399t folding AT 7 o] YEE X
T & inline o] Atk AF7HA  folding 2], inline
Bl R 3oz gd 3l F A=sF AEE vk 9l
o 2 dAFolAe 37 7Y 49 F FI=E inline T
Aog HAdte A7 Fh8ATh o] A= A
1217 Aol wAIAC] AL, AAFZAA 7hs
g o] & HAER =Yt

A48Y degEe o
4723 LED ARAT 9 FE F &Y,
DANG Hoang Long, 7+ ¢, o] £7]
i o SRR =g R B e
2)  SEENEAYY A Ukxd BEF S
FEYMEH] g3t LEDY Fu&S 22
o= A7 Aok EREES A E 50~200
nm HA9] AR tFGTFEER] FFASL T
F(Anodic Aluminum Oxide,AAQ)¢] TEoIX . AAO
9 Ykdd wj-e FgsH 3 Aojstr] hAB AL
Zh2 R BHnte 2T A tigdito]l Jhsstth
A FFASEFEES AHES] YkddHs =
= Zo] ZYd we F8&4el Aok BZEo] AAO
£ 0] &% 7|#EH Yedds g3t AS AT
stttk AR S22 & AHEShe] Si0,/GaN/Sapphire

1 pm €FrE& AU o|AS FFtststo
TE3 FFAS GRS Eol(pore)ite] AT E
o9 a71E =AY 283 50 nm FA9 SO, T
o E& AARIIAL TA] o] RS GaNZTol HAMSHSA
o 34729 "ol HAME GaN/Sapphireg n-GaN,
SYAES, P-GaNswo2 234723 tg LEDE
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collimator®] % AY  Z A%, F 7, #2 37
(el EYR)  BEANG FevolE Azt
A A2FelN BERY ST S8 A
RECR WY L WY A5 AN 7 3

Sol B2 EBE TEY & UES ¥ F& 9UL @
o WA sedolHg Axz: BAzal lns)
GRIN 9=, W8 A= Fo] AGHIL glor], &
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ZE|(narrow band pass filter, NBPF)ol| 3&, &Xd o
3 FHubgo] olsdte BEH FE AAE AL
A &8t NBPF= AwtH oz 7HA Z(spacer)d] &3t
FAE g3 Hd 54 F4 3go] AF AT mEA
71#e nFsa 23 TiO, Yz +x)S 1HF
FTOo2 ALES A9 TS VIEAA PRz FF
3 TiO, ¥ UAY 72)& A %

D
ok,
ox,
o
2,

BN
()
it
o
fru
=X
)
12}
1o
i)
ol
ox,
(o
N
)
o

NBPFol Hg&3to] o dis] £ 93]
ol &3 FEAAME L8o] 7t}

S 5 N a% oy Jo o
"y
30,
2
o
(I
ri -
X
|o
fru
%
-
@
i)
L=}
> 10 W qf
A

o

ofr
o O

Applications of Optical Monitoring Method

Using of Admittance 7§ AT, 3 §4, o] &%, 1
FARRI G, EF2]gt) w2 3% dee &

gttt gEe] diet a7t SUEWEA 53
o

of, olr

L
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Zt= aerdE e Fds S o 2384 +
a ek & ATl E Bty oj=mEA o2
&9 B A Aol WHES Atsden, FE
& band split filter(BSF)$} IR-cutoff filterol] Z-&3to]
2 RARIAE golsyth Aekd ZdI single-wave-
length monitoring methodoll W3ty Z+z} F29] 5% F
A ool thet simulation¥ BPHEEE A &ste] A}
£ H|2AT} Single-wavelength monitoring method S
A &3 BSFY A5 FHUGANA 97.16%9 FaH&7
59 nm9] edge shitE HE 3L, AG¢E =L BSF=
97.44%% F3&7 0.8 nm? edge shifts HYL=A
71E Bl HEEHAS AR FgE BH 54
< B4t IR-cutoff filtere] A|tdE RS HE3to] A
253t A% single-wavelength monitoring method
of Hlgte] TN FIHEIH FlA 9 edge
shift7} o 88 235 RIStk weba oj=m]
X o] 28 A& B3 T/ Aol Wo]l B 3
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Modeling of ion transport using the
drift-diffusion equation in a reflective liquid crystal mi-

crodisplay SUNG HEE Hwang, KANGBAEK Kim,
DONG-SOO Shin( 3 2Fof 3 22, &&&g )

Reflective liquid crystal (LC) microdisplays consist of re-
flective aluminum, indium-tin oxide (ITO) on the glass
plate, the polyimide alignment layer, and LC filled in
between. Most LCs contain ionic impurities. The
built-in potential in the reflective LC on Si (LCoS) cell
exists due to the work function difference between the
Al and the ITO layers. When an electric field is ap-
plied to the LCoS cell, the ions move towards electro-
des across the cell gap, eventually piling up near the
electrodes. As a consequence, the ion transport influen-
ces the change in internal electric field with time. The
simulation of ion transport in the LC is essential in un-
derstanding and measuring the degree of ionic move-
ment in the LCoS cell. The change of ion concentration
through time is represented by a differential equation
combining the drift along the electric field and the dif-
fusion due to gradients in ion concentration. The elec-
tric field distribution due to the change of local ion
concentration is calculated through charge density with
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Gauss law using the finite difference method.

dolA B2 B BE pit F9]
QEE BH 7 94, A o4, w23, 4 98, A
SRA(EX Y8t al, Laser Imaging Laboratory.) £ AT+
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Linear and nonlinear optical properties
of metallodielectric photonic band gap structures o]
A%, o] g9, @ A, & A, F HF, F 2F,
g1 JA P G FAG)5EY ATAE, AgA]
gojsu Fejeld. *¢ler)etnl E2]3F7) The linear
and nonlinear optical properties of metallo-dielectric pho-
tonic band gap (MD-PBQG) structures were studied by
using linear absorption spectroscopy and femtosecond
nonlinear transmission method. The MD-PBG structures
were prepared by evaporating dielectric and metal layers
alternately onto the glass plate. It was found that the
optical transmission spectra of the prepared MD-PBG
structures exhibited several pass bands and a broad pho-
tonic band gap. The observed transmission spectra could
be described by applying the optical transfer matrix for-
malism to the periodic metallodielectric multilayer. The
enhanced optical nonlinearity is attributed to the mod-
ification of PBG by saturable absorption of each metal-
lic layers.

3 AR =3¢ EdWe dd=

el gt #©r) A B4 H Fd, A 94, q@
238, H 24, A B(EHUea, Laser Imaging
Laboratory.) & ATF-elA= dolAel &J3ix PMMA
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Astols EF I o] ¥4, W A, 5
GREENHAM Neil(# 577 a8l Z&5F7]&d 74 /
Cavendish Laboratory, University of Cambridge, UK.. ' #5738}
e ZEF7]EATFL. “Cavendish Laboratory, University
of Cambridge, UK.) +71& 714t photovoltaic 4=}
oA HETY T2 279 188 Y F Ue @
oR dATEHA gtk 74 Bl

FTE &3t 229 2E&s ITRIE F Ao, 4o
717+9] mobility ¢} lifetimeol] &EsH= 7|2} E4AE
£ A% U= o azj=2 {718 714 photo-
voltaic &A= &2 97|AF mobility®} 71 lifetimeS 7}
A AT 8449 fUES ol&FeEZA o7 it
A& ¥ 7 Utk & AdTolAE 1FEZ ] PtOEPS
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(Photo-induced Absorption) 275 Ao 24 AFJE
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Zle T2 'School of Physics, University of Manchester,
UK. *School of Chemistry, University of Manchester, UK..)
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223 FAE THEEES St

Ao1x HE2 BAY YA 22 9
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z AE(FYU G, Fegg g A7y Faf
ol r) A JAY oA THE ARAddA
CR-39 ZT&H2 oy AFEQRT oy} fluxs
Zgske=d g AMgETh oA Artes £ 3
F FAT Rl itk o] Utk o] CR-39
= WdE YgAel= WS3kAT light, X-rays, gam-
ma-rays, electronl A& WHE3lA] =th $-8]& Track
Analysis Systems Ltd at Bristol UniversityollA] =|2%t
50 x 50 cm’®] =719} 0.75 mm A4S Z+= TASTRAK
(CR-39) ZT2HS AHEst did A o=
Etching &30 2 &9 EF Y dgds AR
T3 54 MeV alpha sourceQ! Polonium-210& AR&3}a]
6N NaOHS] T2 etching £70)4 TASTRAK (CR-39)
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Ip-051 Observation of Intense Terahertz Radiation

from Laser-Produced Relativistic Plasma Generated on
Metal and Plastic Solid Targets ¥+ 33, o B3], 3
9%, o] &%, ¢ DF, o] 7, o] NG, & &3, x
g, v 43, o] WARFIAF AL gyt
£2/8}7)  Terahertz (THz) pulses from solid targets,
such as Al and a strong polyester film (Mylar), irradi-
ated by ultra intense laser pulses were measured by a
liquid-helium-cooled Ge:Ga detector. The irradiating in-
tensity of the Ti:Sapphire laser was more than 10"
W/cn. The typical pulse energy and pulse duration on
the target were 200 mJ and 30 f5, respectively. To pre-
vent UV, visible and near-infrared (NIR) radiation from
being measured by the detector, we used polyethylene
(PE) plates and ITO films as selective windows and
mirrors for the THz radiation, respectively. The re-
flectivity of the ITO film for the THz radiation is 10
times higher than that for the visible and NIR wave-
length range. The radiated THz wave from a laser-in-
duced plasma has a linear component of the polar-
ization, which can be explained by linear mode con-
version from a laser wakefield. This intense and
wide-band radiation could be a useful source for various
THz applications as well as a real-time diagnostics for
the plasma in which particles are accelerating.
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Ip-054 Photodiode-based characterization of am-
plified spontaneous emission in a 10-TW Ti:sapphire la-
ser  ©°] &, 2 &3, F AR, 9 A, o] &F, f+
wY, B 9%, & FUI(eFHEEAEATLE) A=Y g
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Ip-055 Broadband amplification in a silver-mirror-
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st 3y AWs X270 Jdstal X5t 7]
&9 PDT(photodynamic therapy)®} OCT(optical coher-
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Ip-060 Imaging of Lymphatic Vessels by DMD

Confocal Microscope
Jung-Dae, KIM Jai_Soon,
National University.)
powerful method for imaging of biological samples , es-
pecially 3D imaging Dbecause of its good axial
resolution. To overcome its low scan rate we used the
digital micro-mirror device and we built up the DMD
confocal microscope. We imaged the lymph vessels by
the DMD confocal microscope in order to investigate
the structure of them.

CYAG HolAS) & B AE 54

£2] Characteristics analysis of optical comb line-width
of Cr*":YAG laser ©] 7 & #g' A W& A
A (zystn gzt FFEEHFTATY) BE
2 GJo| A BZ3E O YAG HolAE Fx HA
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HEG 27 37149
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gadgez B3 4G I 9
olA 9 & EA EAOutput Characteristics analysis of
Fiber Ring Laser with Multi-Wavelength Operation  ©]
A9, ¢ #9492 89, N ¥ (FYdggu ‘FE2H
god7rel) BAR dolAe ol 5uidd wet g
g 2 EHS FE F e, AFH B4
FHerbium-doped fiber,EDF)= &4 FHolA 7V &
o] AFREE o]SmjAZM 1500 ~ 1600 nm Tt oA
&Zo] Zhsstth. Bt olA A& Qlo] o] 5HiA
2 go] AMg3= EDFe #24F 9 vj#d 4% o
A9 EAS 7HAA o] BA R ClA FX7] Wl A
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)& AHSRY WY EDFE AAALZ Ag3o]

YAAA #2AAEZHZ S O‘Xﬂo}— WHol Atk 3R
o] W2 #olA A|Fo] v ‘ﬂﬂi‘:}v— 42 E 7R
a Qlof, HZol= 5F ‘AZF 4 ¥ 37](Acousto-Optics
frequency shifter; AOFM)< 01%3}051 Bop GA =l
A Eages &3 FolAE FHEIIALE =
XM E s BAF dolAE T S
£ F7I(finesse)$t AHEBUR|(FSR)E L= g2
El(etalon filter)E &3ty ddrwzs A7)
3 AOME o] &3t tFagoer Bxs= off A7t
ZAH 2 doAE TS 29 74T FHEHS ¢
AEA BT

:\Qmﬂ-ﬂrh‘

—_

295435 LFMe dolA A

273} A | 2L Absolute Measurement and International
Comparison of I, stabilization He-Ne laser A T4,
o] 95f, FELDER R. ROBERTSON L.l, HUSSEIN
AXSFFEZHFATY 'BIPM °RIS)  Zo] =R
7hd Bol AHEEHE ﬁﬂ oA HEAY BLE T 633
mmo A & 3t= AE-U2 FolAoltth 1983 P EE
g7t dl EE& J|FEo R o] FoHaL, o], Ho] 3
O E FAIE 3 AL EA] FFslE #HolA HAp
Aol FAA = 718 B39 9 3 ET7=2
AFEEI QUTh 80 & BEXY ZuH|A FRH Hg3}
" 633 nm & F-U= HolA9 #HolA Fa Hd
287 A2 FALZHE Bt
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Jp-001 DNA &4 d7-& $3% 3-Hydroxytetra-

hydrofuran¥} H,O ¥1%}¢] 2 o2 AA} X8 @ 3
23  w4ds = gol, = ¥, BASS A, SANCHE L.
(Y. 'U Sherbrooke)  B%9 AABASL 3}Fo
T Fglo] B2 AR YAl =&Ho Ay F2 13
AoZ &8 deth oldd &89 B F HZ #A
AAEAFS o] 23} o]z B} A2 ofi
7ol 9k DNA ©d7tg9ty, o|57t= gt
137 22 &40tk DNA &4 Wlds
&) 3-Hydroxytetrahydrofuran #2}9] 8} wh
F2 x| 9] HARH0~9 eV)} FEAIH T olu
9] oA S Zt= MAR= 3-Hydroxytetrahydrofuran3}-2]
toztgog Exle A THHE AAER F
&oyol el Xo]E =73l charging coefficient
(COE 7 = A o]F &3l 54 AR HA7t
Y5 e gHAS 7E F Atk E ARl =9
g2 1E37] 93t 3-Hydroxytetrahydrofuran® &
o]-&% A= o2 wWgdY vt i ¥ @
oAk olgd dHY AAES 3 E=
| o3 BPEHE 2XEE 53] 42 dUAY
%t DNA &4 WAUSES 7388 & L o]
2 & F& FHA o) de g Qlgh Ayd o
Ao 7|}

Determination of absolute orientations of

hemicyanine dyes incorporated into the channels of silica-
lite-1 films MIN Haesik, JEON Yoonnam, SEOK
Sangjune, KIM Doseok', KIM Hyunsung2, YOON
Kyungbyungz, KIM Hyunsung3(Department of Physics, Sogang
University. ' Department of Physics and Interdisciplinary Program
of Integrated Biotechnology, Sogang University. “Center for
Microcrystal Assembly, Department of Chemistry and Interdis-
ciplinary Program of Integrated Biotechnology, Sogang University.
’Department of Chemistry, Sogang University.)
dyes can be incorporated into silicalite-1 channels in
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Hemicyanine

uniform orientations." To elucidate the underlying mech-
anism, two different hemicyanine dyes having a long
hydrophobic Cis-alkyl chain on opposite ends of the di-
polar nonlinear optical chromophore were adsorbed into
the vertically oriented channels of silicalite-1 films sup-
ported on glass plate. Second-harmonic phase measure-
ment revealed that the above two molecules in the sili-
calite-1 channels were indeed oppositely oriented. A

Langmuir monolayer of a hemicyanine was used as a
reference sample to determine the absolute orientation of
the dyes in the above samples, which allowed us to
confirm that the dyes prefer to enter zeolite channels
with the hydrophobic tail part first.

Jp-003 ojx xgtu WA F Fu H 9
239 &3 o A, o] U, A 4, 9 3E, u
A, F dd(F=FEZHFIFE)  FH(optical fre-
quency comb)S WiZHE 3t o]x} x}u WHFolA o]
2 x50 Fog 7|2 Fo5Y F FIg HE
2 JEEz 233Uk 1542 nme HFE JHAE
ob @ #2e] P(16) Holadel st thol = |
o|A ¢ & JdE2F H7t BAHF SZVIEDFAR F
Z3 ¥ F71H02 59 fFYLLELI(PPLN; pe-
riodically poled LiNbQO;) =320 EFA|A o]xp x3}
{771 nm)E AUtk 1542 nm¢] P& AE=x FAS
gojA e FHe] dRE AME3t] FF3AL, 771 nm
o] 92 99 HEx FHF HolAY olx xIuE
327 B (photonic crystal fiber)ZH 2HEHS 4
3l FHoew Y F FIF FPE AR BV
= A9 Fas AF7IE A 70000 = F9F o
ARtk BUY WEE(f)d LI FRF(fe)= T
ZHo)AeA FFE 10 MHz Az A3t
ol xutel 7|E F Fo FIS HlE 2.000
000 000 000 000 000 + 2.5x10") o2 ZF=c}

Ju e

Ry A9 1 RS T @z
g pBATE olgd WEA dold Fus HEH
& 4, & GAEHNGE, BGF) B =2
Ae A7 BRA 94 WEIE AN Age Wx
A7l WEA HolAE o183 795 nm “Rb A%l D,
Zu)A %

Holdg tygez Fis AxAY 23
A9 g Fo5 gy Z2ds Rt Fos Wz
o AFAA G 2BE A4 A A
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Doppler-free £33 58 4 :
35 ol &3ty A AR 795 nm
=A HolAY FaeE P
HzAg EFHos Fus ¢kygsid d
#olA= 4ol YR A7 WA £33 Ay
¥ 2222 % ¥ ¥ (Coherent population trapping) HAFA|
A APl 283 Aoty 3] REAA 22lE TRb
ARl g T WxAG 2 AQ9ETHG T
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Jp-005 Comparison of the Dependence of Sat-

urated Absorption Signals of Rb D, line on the Beam
diameter and the Intensity & 2, DO Huy Diep, &=
H(FAYy, Eg/st7) We measured the SAS spec-
tra by varying the size and the intensity of the pump
beam. Although two effects give the similar spectra, we
can find the difference for the SAS signal for the F,=2
— F.=3 closed transition line by using the rate equa-
tion theoretically. When the intensity of the pump beam
increases, the dip at this frequency changes to the sharp
peak superposed on the broad dip signal. This is be-
cause the population at | F,=3, m=3> increases as the
pump intensity increase(saturation effect). However, as
the size of the pump beam increases, the saturation ef-
fect does not occur, which results in the dip for the sig-
nal at this frequency.

Intensity Dependence of the Velocity-
Selective-Optical-Pumping of Thallium Atoms in a Vapor
Cell 3 3% 3 =9, 9 a9 & 24, 9 4, %
€3, A Ye@FIAFIrL gy, 2l
) 8 FHE 23939 295 dAE
e AMESt ZEE E4S AT BEE
I A BES AR g oR JPA|
(Electromagnetically Induced Transparency)$] F
A % Aolde sty F AFERS 4
ot oF 570 °C gF e BoA B4E =ZF A
°F 1 GHz ¢l &F 3714 Aol FH=H AT

A7 ZFED FLoRe 18P HElg Aol

ojA A L= Gd FRE HojAZY A 2 A
9 (378 nm)E AREIR LM, A 2 AxT= A

715 AHgste] BAIZT o] W, FEI ZLY

= A oF 1200 mW/em® ©th RAMZPEoRE
1070 nm 1 tho]eE #HolAFE& PPLN AF <
SIAA A 2 AxE WAAFLH, A7l oF
1 uW o3tk FF S ERH Y FEIEY A7)
of tigt A AT} ¥ ANEATRE HEIT

st o
o2 |o ofl ot
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Jp-007 NOEA ZEF-9HEdy 33 A 4
(Hddn E2Zsfg) NOEAY FFFaHEz S
Double Ion Chamber(DIC)E ©]-&3td 3849 30 nm
- 200 nmellA EF3AT FELS TIUETATA
3B1 NIM beam line®] resolution 0.06 nm¢l YAMEES
o] &3ttt Fol2o] ABgs= o= DICHHEH

O
C. Lee et al. [L. C. Lee and Masako Suto J. Chem.
Phys. 80, 4718 (1984)]9] BF+HHA 3T v L3k )

Jp-008 Irregularity of autoionizing Rydberg ser-
ies in photoionization leading to the Si’* 31 states from
the ground state of Mglike S©* ion 72 A, 7 9<'
(F71&8Yqe ev]zzy @A, Eel))
The autoionizing Rydberg series leading to the S 31
states from the 'S ground state of the Mg-like Si** re-
veals significant irregularities in the resonance structures,
owing to the interlopers which converge to the different
ionization thresholds. As a result, there exists an abnor-
mal inflection point in the photoionization spectra. We
have identified the major resonances using the ideas of
eigenphase sum gradients. The present results extend
and improve upon earlier calculations. We hope that
the detailed calculations presented here will stimulate fu-
ture experiments to corroborate our claim of accuracy.

AEFARY 34LelHe Bol e
9Ey W 29 A 9w, o] Ni(FoFHoe)
AABA B A DED T2E b GFAA
A Az AFH] FW 144S Holu AL Bl
23k 3349 Fol o8l Fol L3} 7T H(TPICS)
ARk A o)A F2E Ak Adel WA 3
L o] Ay Felo] MBS nAGLL o §F &
A & FYaction) AT ANFS Hol T, oz}
A GzeldAe] Egdt TPICSS] 8% (fluctuation)
iAol A 578 X (exponent)E Hol= A
zZgath o At AuA}t 0BT 2 Feol 4
= Wannier |59t 2 Z 3ol

i

-

01“; tlo rlo 2 & [o o rf

(o)

Jp-010 83 F ol23E A% Y 92 A
o)A (6s6p Py -> 5d6s ‘Dy) o BALA o5 W x
uA TR AF A 24 v gw! @ 4wl 1B
& 3 =939 E2347 'KAERL) Yb €A
9 x84 F o|23E k] (6s6p Py > 5d6s Dy)
Holde st FHLL olF 8 2 XuAH 72 A
7} FIEUT. 92 Z7]2AE= Hollow Cathode
Discharge Lamp7} AH&E I, AA7]BLo2Z2NE 4
94o] 1539 nm ¢ Littman® tHo] = #H oA 7} AL
Hch Ry BF 2HEJS A7) A 23 F
F EFHE ol&39ut 49 29, 7 Yb 5H94LAE
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A dolAY FIFF F A, W] As(Fy
2] 37)
g8 Felol A=A el wEA HolAd THS
HYP Littmand 9H-FR7] dolAS AHgste] AZ
o] F3 o] A 2L THIAT Fo|
Aze 48 wEA HolAZ A8k FHoAE
6.8 GHz 17133t MZ7|(EOM)E AupaA #HzHo]
AUsg AA Hi FHoAE FHolANN 68
GHzEolxl 3ol @314 Holglth o of wixd
FH o147t FHol| A FYHAAH Feo|Ae] F3}
$E 68 GHz Ao/t Ui FeolAe 94-Ads 3
go] gtk ol WEA HolAY FYFFL o83
o] Rb 97He] DI-Ao| AN Agg A% Yo &
I 53]

il 28 A7 & Aotk

(R S|

511
2%
511
of

556 nm Fo|AE ol&¥ Yb 9749 2
2 A71% TEE A% 1112 nm ¥r=EA] FojA 9 2
X z39 @ o] &, & HA(ZHGgn E2]Y
) Yb GRS - Py FE A HolMe o] g3
BAA AA F8L YHME AA 'S, - Py AR T
2L Aol g o] &% 12 dzto] A FHojof gty 1z
'Sy - Py A3 AR Holdg o] &¥ 24 WHhow
10 )K 3= FAL Yb 9AS w59 vy 33 F
ARl EYslojof sty B =RoME Yb YA 21
A71F TS 93] 555.8 nm 'Sy - P, A Aol
A ZHeA BB HolA A&l disiA TEICh
AR A= 1112 nm 3HFelA 300 mW ==L 711

5 23719 wieA HolAE AMEsth 556 nm 2
2} z3h9 YL 9J3le] 4719 ALE o] FoR R
SR71E wEI A7]9 LBO HAY dF& 2223
71 el Axste] FR719] xHo| YXAAT 4
A ¥ALES vy 2F9 F59 22 3y @
Ao g3 &4& I 2 %Y FHES AEF
1112 nmollA 34 ZE S stk 28 Fx17]
AFEEE o2 219 7E AL 1Y g AL
1112 nmell W3ixE LPARES ZEIL 556 nmeol| o3
AMe Fial §4E ZE o8 434 Z€E 3t
A AL 556 nm 23k 23}y HolA 9 FRFEE Yb 9A
9] 5558 nm 'Sy - Py A5 A HAolM T A HF
3 HE5 295 FAHD)Y xvAl TR A

Doppler-free %% AT E HEdhe Aol 1P Fol
Atk 3] x| M= 556 nm 2%} 3}yl WA o)
A8 &9 9 Fog b 54 A9 239 555.8 nm
2o 2= EXL] Doppler-free % 4ol 3}
T HFs A7lE AR 2FE B Zolth

zEsd WEA doAE olgd
"Rb AAe] ARLTVERY FPNZ #F B
= ' 74, § 95, & Hd@zZHd g, 239
371 A ¢ e dAE ¥R 2
(Coherent population trapping; CPT) &9
e dutdoz 94 BAT} Q)
7} AHgEH. 98 CPT 3384s & e
o HolAE o e 5L s gl
o|AE o]&3te] THET T3 CPT 3EAS #H3ol
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AP =E FAF WollA 22243 FA
4 5 JdE 37 A A2"ES AZegh YR A
D; AolA F3¢l 795 nm XA REZH WEA
ojA e AHMEHS A9 whE Fulg 5257 MHz9)
Bl dgste FFge Hoez FEEHW R4
GHz® 4Zg zZ=th wabx YRb 9xke] wpebae
ZU TR BE F9471 6.835 GHzO| B2 ZE
4 #HolA9 FFIs H FodA BEIHEHo] 6.835
GHz?l F EEE A€3te CPT A¥S & = Uth
Aol A A FolA e} JFARE o] &3kl 285
cm® FF ZolE ZE R FXVE wEA HolA
£ WEI BEA HolAY AFE 5257 MHzE HE
3t & BEEEE FolAE wEJTE I WAl

Jp014
Forces in an Asymmetric Magneto-Optical Trap with
Unequal Detunings = 23, A 9u'(dyd), Ea]3}
7. Ao Eal G We present semiclassical
theory of the sub-Doppler forces and the resulting array
of sub-Doppler traps (SDTs), observed in the six-beam

Semiclassical Theory of Sub-Doppler

magneto-optical trap under asymmetric trap conditions
of unequal trap-laser frequencies. To solve the optical
Bloch equations containing explicit time dependence un-
like the symmetric case of equal laser detunings, we
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have developed a convenient and efficient method to
calculate the atomic forces at various oscillating frequen-
cies for each atomic density matrix element. In partic-
ular, we find that the distances between SDTs are pro-
portional to the relative detuning differences, in good
agreement with experimental results.

Zeeman #&E71E ol &% Yb € 9A

9 F&E 23 5 Y, o] &, & "HA(2ZHg e
ZZgta) Ao Aokd Myb A 'S, - Py
JEAY Holdg Ve ABAR AMEste BAA Al
AS Fd37] Y3l A71E XY V&S ol &3y
AR 255 FA pK7HA ¥4 9 X8t AE
AP ojof 3ty a3 Yb YAE HEFHOE AF
2Y37] YA E 200 m/s BEY £E2 2=
AR £ AVF XY FXo 29 4
4% 30 m/sE ZEE 7Etojof it B
' "yb 949 'Sy - 'P1 399 nm A7)EFA
o] &3t Zeeman #E71Y HA 9 FHE
g 238 ZAHE Bl Zeeman 757
o2 UE JEE e 95 AFeR
vz £9 & Ao, Ao} HolA Y
gl 9% Doppler Y7H2 A&EF o2 FX
9 £5 & ™3 A olth #&7Y
2 AABIAAL, o] 2744 ¢ A
AE AP W o A FY 3
btk Alkd A7) FE =
ARHoZ AP 3l FHeR T2 T
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==
Il 2.1 A9 ARE 7H 27 EF01A 320 G
27185 A9, A 71€7]E 37 G/emAit
Ads A7 AL F e 2% 2L A&V 9
Fo Axste wbd) g A7) ZS BGAIAA AV
29 Huzke 22Y § YAk A A Zeeman TS
715 ol&3td x&EE7} 200 m/s ©]3H) FAEY H
FEEE 10 ~ 30 m/s7HA AFEA 22E F AATh
EH o °

: o
400 C7HA 719 7153 9BoA w3l &8 Yb
d A4S Zeeman AL Y AHAY FTEE X

Jp-016 Quantum Learning Machine LEE
Jinhyoung, BANG Jeongho, LIM James(Department of
Physics, Hanyang University.) ~ We consider a novel ap-

proach of automatic control for quantum information

processing. Based on the quantum automatic control
theory, we propose a quantum learning machine(QLM)
which can be used to develop a quantum algorithm.
The proposal for QLM is based on the following hy-
potheses : H.1) QLM is non-deterministic. H.2) QLM
eventually works a given task as maximizing the fidelity
for the target states, and H.3) when the fidelity is opti-
mized, the operation that QLM does will be a quantum
algorithm for the given task. As an example, we illus-
trate that QLM finds Deutsch algorithm that is different
from but equivalent to the original one. In this work,
we introduce the optimal learning method and examine
that the QLM can give the single quantum gates, espe-
cially Not-gate, and Controlled-Not gate. And going one
step forward, we show that the QLM can find Deutsch
algorithm for given input and target quantum states.

Jp-017 Nonlocality For A Complex System With

Many Configurations Of Measurements LEE Jinhyoung,
RYU Junghee(Department of Physics, Hanyang University.)
Quantum nonlocality conflicts with any local-realistic
theories. It is at the heart of quantum mechanics and
also plays essential roles
processing. In 1964, Bell show that there is an upper
limit to the correlation between distant events which
must be obeyed by any local-realistic theories but vio-
lated by quantum mechanics. In this time, we inves-
tigate the nonlocality of complex system, which is mul-
tipartite, many configuration and high dimension. For
the purpose propose a generic Bell"s inequality, is based
on GHZ nonlocality. We show that it is violated by
quantum mechanics. We also discuss the structure of
the presently derived inequality.

in quantum information

Jp-018 Qauntum Interface Of SPPs And Photons

At Otto’s Configuration = LEE Jinhyoung, LEE chan-
ghyoup, TAME Mark'(Department of Physics, Hanyang
University. 'School of Mathematics and Physics, Queen’s
University.)
quantum information technology is to interconvert be-
tween flying qubits and stationary qubits. As an inter-
mediate study, we consider the composite system of sur-
face plasmon polaritons (SPP), quantum lights and their
interconversion for a quantum interface. Otto’s config-
uration is proposed for the purpose. We show that the
composite system can approximately be modelled as an
operation consisting of two consecutive splittings: One

One of the most desired requirements in
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splitting of incident light to reflected radiation and evan-
escent field. and other splitting of the evanescent field
to a perturbed radiation and SPP excitation. We for-
mulate and analyze the present study in the framework
of quantum theory.

Jp-019 Secure Quantum Key Expansion Between

TwoParties Sharing a Key A A}, ©] 3| -&(Department
of Physics, KAIST))  We investigate a quantum key ex-
pansion scheme by which the length of the key shared
by two parties can be securely increased. The scheme is
basedon a previously proposed quantum key distribution
scheme that does not requirepublic announcement of
bases. A theoretical analysis of the scheme and its se-
curity ispresented.

Jp-020 Study of the response of Rabi oscillation

to pulsed perturbation 7 71U, H AW, £ FA(ZH
el E2]f7)  We study the dynamics of Rabi
oscillation between sublevels of cesium ground hyperfine
structures under a periodical magnetic pulse. When the
pulse height and duration are set such that a fictitious
spin precesses 2 or its integer multiple with respect to
the quantization axis defined by a static magnetic field,
a fictitious spin will evolve as if there were no pulsed
perturbation. In this case, there is no resonance fre-
quency shift. In this experiment, magneto-optically trap-
ped cesium atoms which are spin polarized to the ex-
treme magnetic quantum state are used to investigate
the effect of a pulsed magnetic field on the hyperfine
transition. This study also has possible applications in
metrology with atoms trapped in a pulsed optical trap

to avoid the frequency shift and inhomogeneous broad-
ening due to ac Stark shift.

99 494 JAYH WuFy A

A= = A, R (s, E) 29
dAHgol 7 FEHAA deves 99 F8H= &
AY gastE A SN -4 Ss584d A T
Hys 7 vnAF 99 Az 7FEFHa gtk
AZ AFHEEYH FAHE 2= Q44 338 999
2us YHEFE du4 FEHE ¥ A 3
o2 A7, oA e FUE FHHY Had
e AFA o7 ZARIYTE T3 Axx BF L A9
T BHE VLR Ao FHEE
=95t

Jp-022 Novel Incell Retardation Layer for a

Spontaneous Aligned Liquid Crystal Displays LIM
YONG-WOON, KWAK CHANG-HWAN, LEE
SIN-DOO(ATStfetul 7] &)
mization and no parallax of the reflective and the trans-
flective liquid crystal displays (LCDs), an optical re-
tardation layer is interposed in the inner part of the LC
cell. A photo-polymerizable liquid crystalline material
was made good use as a resist for a novel fabrication
method, soft-lithography process. The optical retardation
was measured by photo-elastic modulation (PEM) tech-
nique and the optical anisotropy was verified through
polarized optical microscopy. Moreover, the one-dimen-
sional microgrooves of microstructure embossed on glass
substrates provide the spontaneous alignment of the LC

Lo

For a better opti-

molecules without extra coated alignment layer in the
LC cell.
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Lp-001 A Cosmicray Detector for the educa-
tional outreach program  ©] % A 7|8 o] 24’
A B% B B, B AEERTGn FgH G5
et AA}Fels. ‘g7 useta)  We describe
a cosmic-ray detector which will be used for the educa-
tional outreach program. The detector consists of three
pairs of scintillators and photo-multipliers, three co-
incident signal processing boards, and a control board.
The data output comprises three counter displays, three
arrow LED displays for the direction, and a standard
USB interface for further data processing. There are two
modes to operate the detector: one is manual mode and
the other computer mode based on the internet. We
tested the distribution and the transmission of cos-
mic-ray in the air and the shield material with the cos-
mic-ray detector.

*This work is partly supported by the R&E program of
the KOSEF and by the BK21 of the KRF.

Lp-002 Study on Instability of AdS soliton space-
time 2 A, F 9, o] BE(FYytaL KISTI)
In 1998, Horowitz and Myers proposed a new positive
energy theorem conjecture. It states that the AdS soliton
spacetime has the least energy among all spacetime con-
figurations which are asymptotically AdS. This space-
time can be reguarded as a solitonic object having its
gravitational energy confined within a compact region,
possesing neither any curvature singularity nor an event
horizon inside. We have been investigating various
properties of this spacetime in numerical methods. It is
belived thatr this spacetime must be stable under small
perturbations at least in order to serve as a ground
state. In this work, as a first step, we check the stabil-
ity of the spacetime in the consideration under a rather
restricted class of perturbations having circular symmetry.
Our numerical results seem to indicate that the AdS
soliton spacetime is stable under such perturbations.

Lp-003 LAl B3359 HIEHEH AEEALS
H2CO A #& A Ux(IdEF7Y) 924
B335914 U49E 1.3 mm @&EALE H2CO 312211
BEAE oF 829 ZAIHGER #ZIAUTE WA A

ok d4EAz 4% 4% 449 A U
%ol o 0021 Wlolth 944 $1X9) H2CO 29 EY
o @ Zom MAEW o|F B9 £%L wolid,
AL E AR SETEAN AF T Aol
SUEERE Fao, ey A0 E%ae} 4
Mol BoelT m= ogws}?ﬂ, N owre As
Apolel SAUREOR AL Hol7h malth o] §)x Aol
£ H200 wEAY 9%} -H@*Eow et Ae
AR YR AT 2ER BYH0R BA)
Aol F& 2 ARG FYTL 44 2Y
of HsA, olEid HEA wmPol AR wHlThHol
AAE 29t 0% 2 Aoz i

- 487 ZENSNET G FHA=

SHEFHRATE) 484 FU9F 93
SOWB) %2 GsE 2 AnE 4y Atga
ol=gt AlFHE okt FHAXWCL) +43 g
SelA THEgTh WY AEPOR UESE SGWB
o AzdgRLL kP FAA= £43 AYL Eo
1&8GT, GA 19 Az WP
g ANFoRN SGWBS HAdE
g T2k SGWBS 719g A
Az, 2 FeA DA ARA
t 2% SGWBY HAMERS ANFoA YA
Myel HagEye Adugi,
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Lp-005 Non-lat universe and interacting dark
energy model A W A FHol, o] Y, F A</
Ajetn HFE SEFHFF &TE]HFATLE)  For
non-flat spacetime of $k\not=0$, we investigate a mod-
el ofthe interacting holographic dark energy with cold
dark matter(CDM). There exists a mixture of two com-
ponents arisen fromdecaying of the holographic dark
energy into CDM. In this case weuse the effective
equations of state ($\omega”{\rm eff}_{\rm\Lambda},
~\omega“{\rm eff} {\rm m}$) instead of the nativeequ-
ations of state ($\omega_{\rm \Lambda},\omega_{\rm
m})$. Consequently, we show that anyinteracting holo-
graphic energy model in non-flat universe canno-
taccommodate a transition from the dark energy to the
phantomregime
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Lp-007 Very Long Baseline Interferometry Obser-
vations of Be Star-Compact Star Bianry System  KIM
Soon-Wook, KIM Jeong-Sookl(Korea Astronomy and Space
Science Institute. 'Kyunghee University, Department of Astronomy
Many massive star-compact star bi-
nary systems are known. In particular, massive Be or
Ble]-type companions have been found together with
compact objects. However, the nature of compact ob-

and Space Science.)

jects in these systems are often unknown. We therefore
propose to observe these systems with very long base-
line interferometry to find out the nature of the com-
pact objects. One of proposals has recently been ac-
cepted, and the observations are being scheduled.

Lp-008 Interferometric Radio Observations of

Microquasar ~ KIM Jeong-Sook, KIM Soon-Wook'
(Kyunghee University, Department of Astronomy and Space
Science. 'Korea Astronomy and Space Science Institute.)
Microquasars have displayed complex flares with rela-
tivistic jets, but have been rarely observed in detail with
interferometric observation, in particular, at high fre-
quency radio waveband. We propose to observe long
term behaviors of flareing activities and associated jet
images for microquasars with very long baseline
interferometry. One of our proposals has recently been
accepted, and the observations are on going since the
early 2007.
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