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Ol&N, HEY, =23 (Hd2A)
15:30~15:45 3 GC-12 (p.50)
Correlation between Galaxy Mergers and AGN Activity
EF2, YYA(ASU)

15:45~15:47 Z GC-13 (p.51)
Establishing the Black Hole Mass Estimator of Active Galactic Nuclei with
Hydrogen Brackett Lines

\YJ

[
-

0

SHA(MST)

0

15:47~15:49 X GC-14 (p.51)
The Spitzer Public Legacy Survey of the 1 square degree UKIDSS Ultra Deep
Survey (SpUDS)
2B E(NRAO/H2), James S. Dunlop(University of Edinburgh), Carol J.
Lonsdale(NRAQO), Duncan Farrah(University of Sussex), Mark Lacy(NRAO), Ming
Sun(University of Virginia), SpUDS team
15:49~15:51 X GC-15 (p.52)
Calibrating black hole mass estimators using high quality Keck spectra
B, RESHAN2UH)
15:51~15:63 X GC-16 (p.52)
Calibrating the stellar velocity dispersion in near—IR

15:53~15:55 X GC-17 (p.53)
Narrow—-line region of two radio—quiet quasars
QMNY, E38 Vardha Bennert(University of California)
15:55~15:57 X GC-18 (p.53)
Polarization of Double Peaked Active Galactic Nuclei
Olsl & (M=)

Al

=/

Jon

[15:57~16:20 TAH ZE

e

ESPNE- HE AL (FE0)

16:20~16:50 &f GC-19 (p.54)
Thermal and Dynamical Evolution of a Gaseous Medium and Star Formation in
Disk Galaxies
23, ASEH(M2), Eve C. Ostriker(University of Maryland)
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ESPNE- IE - A4S(FE0)

16:50~17:20 Bf GC-20 (p.54)
Dynamics of charged particles

02!

around a compact star with strong radiation
QUEA(MESU), LEX(F2Y), O1ES(M2U)
17:20~17:35 T GC-21 (p.55)

Gas Dynamical Evolution of Central Regions of Barred Galaxies

Ned, ZSH(MS)
17:35~17:50 < GC-22 (p.55)

Relativistic Hydrodynamic Codes for Adiabatic and Isothermal Flows
etd, FsH(sEU),

Indranil Chattopadhyay(ARIES)
17:50~18:05 F GC-23 (p.56)

Numerical simulations of rotating star clusters with 2 mass components
=

ES4H, A2, 0l8s(ME2)
18:05~18:07 X GC-24 (p.56)
NGC 5728 &4l ring #& 40 28 AI2d0lA
Stolled, gal(BE=U), =& (M2U), OI8M(E=)
[18:20 A, ZZM £01 L MESE OHAEs 15 ZH) \

12 / Bull. Kor. Astron. Soc. Vol. 36 No. 1, April. 2011



y MMUEY (JHN2E2 2 ) E ML 4882 (3)
08:30 ~ 10:20 H|LHCIS BH3 QUEHY : 15 5]94)
EEIFREER R& : olZE(@e0)

10:30~11:00 = ID-01 (p.64)
Development of the Infrared Space Telescope, MIRIS

SHAZ, Olifsl, &tgAl, 24, 01&3, d=213, 282, ¢8&&E, 1tas, 238
BtEE, Jiss, dZ22(HEH), O|d&(ME2H/UST), 0142, &S 22(KARI),
Ol =(M2M), Toshio Matsumoto(MSTH/ ISAS)

t

MIRIS SZAIE FHISE L ALY 2
= S, HaE, 01Fs, 42, ¥2E, BEFY,

Ab
), 0152, BHEQ(st23), Toshio Matsumoto(ISAS/JAXA/ A STH),
SHAZ(EEA)

11:15~11:30 =+ ID-03 (p.65)
Laboratory test of MEMS based astronomical adaptive optics

SREE, HEH, WSH, 2sI=(HM2H)
11:30~11:45 3 1D-04 (p.65)
AAs2E YRAAS A s =& Les W
2ReHE=M), 0152, IEAN, SHAZ(HEHA)
11:45~12:00 = I1D-05 (p.66)
SEH0l Flat 2FE 28 AutoFlat T2 18 g
ASE, U (EEMU), 01F=, dEM(EEY), OIS (HEEY)
12:00~12:15 F 1D-06 (p.66)
FOF2t T8 ZTAIAIAE Tt
2 s, LI, 8 g, AN, EHls, 37, o, AN (MEHA)

12:15~12:17 X |D-07 (p.67)
EHSE 2= AIMS N
olete, gz, AES|(HM2M), ESAINNO), 2E8E, &H, 0| & &H(SET system)

12:17~12:19 X |D-08 (p.67)
Schwarzschild—-Chang Z& &9

BSOS ASATRH), =
2

o
10
o
A
0l0
00

12:19~12:21 X |D-09 (p.68)
StaltstE e W SEMO & =201 STL-11000M CCD2l J|2&0el E4
SHCHLI Y, Sol=s(St=us st n)
[12:21~13:30 FHAAA (MERAY) \
(2101 2 X2xel |l A INEEEY) |
13:30~13:45 7 ID-10 (p.68)
KVN & &

USTHAS/SM), SEEHHS), HEY, THE, AIIEH(HS/SH M),
QAIF, MR, OIFA(H2), HITH), Ol&M, Leln, Q&Al,
IS5, AT, AL, B (F20)

oo d

ro
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EEIER BN o INEEEY) |

13:45~14:00 =+ ID-11 (p.69)
VLBI Astrometry with Source Frequency Phase Referencing in KVN
HES (@ 29), Maria Rioja, Richard Dodson(ICRAR), £22(M &)
14:00~14:15 2 ID-12 (p.69)
MEDIUM  RESOLUTION  SPECTRAL LIBRARY OF LATE-TYPE STELLAR
TEMPLATES IN NEAR-INFRARED BAND
Huynh Anh Le Nguyen, &t=Z(Z3I0H), LHA(M2S), S (ZSIT),
Ol&2H(M201), Luis C. Ho(3The Observatories of the Carnegie Institution for
Science), EEi==(National Astronomical Observatory of Japan), Daniel T.
Jaffe(University of Texas at Austin)

| AMEUER (HA25H

14:15~14:30 = ID-13 (p.70)
The Low-Latency Search for Gravitational Waves from Compact Binary
Coalescence
QAE(ZIIC|IEHRL)
14:30~14:45 = ID-14 (p.70)
Comparison Study of Extensive Air Shower Simulations with COSMOS and
CORSIKA

Lad AN, RES(ELH)
14:45~14:47 Z 1D-15 (p.71)
SHUABME B
QHE, TR, SIS, REA, AL, 2TH(HSH), UHY(EZ)

14:47~14:49 = |D-16 (p.71)
VSI(VLBI Standard Interface)GlOIEl EE0AS EMI MDA 2ot AR
=Cd, GME, BRS, TE287, QME, LEA(MEH)
14:49~14:51 X |D-17 (p.72)
EPLDE 0|88 MIIMIDJI £3&J| Proto-type MZ
2E2, Mg, A4, stAEl, HEY, 225, A (M2H)
14:51~14:53 I |D-18 (p.72)
VSOP-2 225 8t WRC-12 2/Hl2 CPM11-2Xt3l2 x=Z 1t
HEl4, QME, HIEE, tE87, =22, 0|44, ASH(d2H)
14:53~14:55 I |D-19 (p.73)
SEAXIE 8&52 |8 WRC-12 22 CPM11-2Xt3l2 =T &2
e, T€87, QAE, HEE, =83, 0l&&

14:55~14:57 I |D-20 (p.73)

0x E__I

275 GHz Ol Mt =U1Y 2SS E fle CPM11-2Xt32 =EEZ2 M
HEs, HEE, QM SR, 22, 0|44, ASH(H2H)
[15:00~15:10 SAl
B IEENE I EEICE))

15:10~15:25 2 FF-01 (p.7
SKA Science ¥ =W &&
SSH(3LU), & (=LY, HoHel(AMICH),

o(BE), 2US(HE2H)

14 / Bull. Kor. Astron. Soc. Vol. 36 No. 1, April. 2011



(43 82 (3) AH

|

il

K
&

Al

o)

[ XFAICH

(p.74)

16:25~15:40 ~ FF-02

)

(p.75)
B

15:40~15:55 = FF-03

K-GMT 2011& At H

&l
1/
Rl
80
ok
i’

.

ol
R0
<
80

n0
&

ol

(p.75)

GMT 238 FSM2 AIE2Z OH

15:55~16:10 =+ FF-04

00
A

gt
=2

i’

e

2ol

(p.76)
SPICA Near—Infrared Instrument, FPC and its Science

16:10~16:25 + FF-05

, Masateru

=
=

P

&l

SPICA/FPC Team

Ishiguro,

[E]

[17:20

, 20114 43 / 15
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o

| HegEZ (JHal2s2 15 3loa) E M : 48 82 (3)
08:30 ~ 10:20 | YHAPE BH3
EREEEEH & HSHH(SATH)
10:30~10:45 =+ GC-25 (p.57)
Merging Features and Optical-NIR Color Gradient of Early-type Galaxies
215
10:45~11:00 =+ GC-26 (p.57)
Early—type host galaxies of Type Il and |b supernovae
Mol (AN, 43
11:00~11:15 T GC-27 (p.58)
FX(BLU/ZXE),
11:156~11:30 - GC-28

.(p.58)

/\—|O-|xr(

2S5, AdHAANSU)
(University of Bonn)
Abundance Anomalies and Star Formation History of merging BCDs
11:30~11:45 F GC-29

(=}

\—\—\—)

Analysis of X-ray luminosities of isolated elliptical galaxies in SDSS
HST Pixel Analysis of NGC 5195
11:45~12:00 - GC-30

=

(=]

o

HEX, OIS (AN
HM2A), Ol==H(EE), EMHASA)
zed, 228, A8 (Fa), HEH(DSUSHH)
(p.59)
Ol=8, 2AE, 0lz3, ZMoH, 40, FXIA(FSA)
- (p.59)
Constraining Physical Properties of High-redshift Galaxies Effects of
Star—formation Histories
Old=2(nSsHa)
12:00~12:15 T GC-31 (p.60)
Star formation history of infrared luminous galaxies in the SDSS
0I8&, 019 (M2UH), 54 (CEA Saclay/Service d'Astrophysigue)
12:15~12:30 7 GC-32 (p.60)
Role of Bar Structures in Galactic Nuclear Activities
@£, 0|4, @A (HA)
12:30~12:32 X GC-33 (p.61)
SP25te J| X0 &2 2= NGC5929
220t A, OldTH(E=U), =SS (HEU)
[12:32~13:30 FAAA (REANY) |
IEEREEIERFR N EECES)
13:30~14:00 GC-34 (p.61)
HI Gas, as Important Driver of Galaxy Evolution
14:00~14:15 T GC-35 (p.62)
Warp Characteristics of Spiral Galaxies in the Virgo Cluster
S &, HOoHel (A MITH),

Z oKl (St AICH)

I. G. Jozsa(Netherlands Institute for Radio Astronomy)
2 +(F3), 4%
16 / Bull. Kor. Astron. Soc. Vol. 36 No. 1
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143 82 (2) AH

il
K0

(p.62)
Environmental Effects on the Molecular Gas Properties of Cluster Spirals

|

14:15~14:30 + GC-36

)]
0t

Ol &I(

. ZoHel(HAIH),

q

RO
ol

g

olE (A2

LteH(NAOJ),

F

>

=

(N2,

(p.63)
Are There Any Old Globular Clusters in the Starburst Galaxy M82?

(p.63)
A Photometric Study of Star Clusters in Nearby Barred Spiral Galaxies

14:30~14:45 < GC-37
14:45~15:00 - GC-38

ok

[15:00~15:10

=W}

t

K0

=S

00

(p.77)

EP-01

=

e

15:10~15:40

0
K

(p.77)
(p.78)
(p.78)

SAIEUA

_|

S
[l

15:40~15:55 = EP-02
15:55~16:10 = EP-03
16:10~16:25 — EP-04

o THHHE: =2 X7 &

st MAIS

=g usd

i)

0
i

—_

110y
K

a1

0
ol

W 0
<l <0
= K0

Klo ol
Hrar

(p.79)

16:25~16:40 + EP-05

o0

o)

30
KH

o
0

IS
K

n0

R
2
D

(p.79)

=

Booth et al(2008)

S|

16:40~16:55 = EP-06

IS
K]
nO

a

o0

o)

KH

RO

Al =

BHEZ 2l KIQt:

=]
=

Al

b

el
=

=D
2=

=13

o0
_._(ﬁ
80
Kb

D
)

o0
i
<
)
Kd

[E]
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] M3LEE (HASS& 25 HOILIA ) E M E: 43 82 (3)

08:30 ~ 10:20 F|gHATE B QLEF : 15 52Y)

EEE nE : sgd(HE)
10:30~11:00 = SF-01

o
oM 2

11:00~11:15 3 SF-02 (p.81)
HBC 722, A New FU Orionis—like Burst
Hed(d2H), old2(Fs), ola2(MS), 2N CH), O E (M ENA),
HEZB(HEBU), L&0t, L2EHMSH), 8ZdY, olslgi(®EH)
11:15~11:30 =+ SF-03 (p.82)
Radiative transfer In General grid: RIG

11:30~11:45 T SF-04 (p.82)
Star Formation Activity in Infra—Red Dark Cloud at ~53.2°

11:45~12:00 =+ SF-05 (p.83)
A Multi-Epoch, Simultaneous Water and Methanol Maser Survey Toward
Intermediate—Mass Young Stellar Objects
i xHst, 2IIEl, SAF(HEH), AT (HFR2H/EEU), HH(H2H),
|

12:00~12:15 3 SF-06 (p.83)
Spectroscopic ldentification of Massive Young Stellar Objects in the Galactic
Center

OFH (01 3H04 CH)

12:15~12:17 X SF-07 (p.84)

Herschel-PACS Observations of YSOs
0l &5, Ol

0z

2, DIGIT team(Z&lH)
12:17~12:19 X SF-08 (p.84)
Astrophysical Jet Engine and the Rotating Disk—Jet System of NGC 1333 IRAS

4A2
Z05, A0IF(HEA), Ken'ichi Tatematsu(NAOJ)
[12:19~13:30 HAAMA (RERAG) \
IEEEEEEITH AE NG (ESH) |

13:30~13:45 =+ SE-11 (p.38)
A BRIGHT RIM OF SOLAR FILAMENT OBSERVED BY USING FISS
A5, WEH, SSS(HMEU)
13:45~14:00 T SE-12 (p.38)
Structures of a Solar Filament Observed with FISS on 2010 July 29

S22, WSE(MSH)

18 / Bull. Kor. Astron. Soc. Vol. 36 No. 1, April. 2011
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H2 ol (BET) ]

(A2t 25 NIOILHA )

[val

14:15~14:30 2 SE-13 (p.39)

Mass constraints of coronal mass ejection plasmas observed in EUV and

John C. Raymond(Harvard—Smithsonian Center for
Astrophysics)

X-ray passbands
Ol&IoI(Z3alth),
associated activities: CME

14:30~14:45 3 SE-14 (p.39)
Dependence of solar proton events on their
parameters

BRI, 2EMM(Z3SI)

14:45~15:00 =+ SE-15 (p.40)

Predictability of the f/g time series
(University of Science and Technology/&2¢), 2¢H&, XAA,
SBIHS(E2H)

ESIE]

14:45~15:00 3 SE-16 (p.40)
Solar Flare Occurrence Probability depending on Sunspot Group Classification
TH(Z & H/NASA)

and Its Area Change
o2& (A, ==
[15:00~15:10 BN |
[ H22E IE  AJNEH(EEY) ]
(p.85)
Galactic Latitude Using MHD

15:10~15:25 + IM-01
Modeling the Galactic Rotation Measure at High

Turbulence Simulations
Takuya Akahori,

15:25~15:40 =+ IM-02 (p.85)
MHD turbulence in expanding/collapsing media
8tEY,
Compressible MHD

(p.86)
Density and Magnetic Field in
o, ZEHA(BEH)

o=
=35,

15:40~15:55 + IM-03
Correlation between

Turbulence

15:55~16:10 =+ IM-04 (p.86)
Automatic Searching Algorithm for Galactic HI at Forbidden Velocities in the
Inner—Galaxy ALFA Low-Latitude HI (I-GALFA) Survey
2 X8l (Arecibo observatory), 22 (M20), Gibson, S. J.(Western Kentucky
Douglas, K. A.(Arecibo observatory), B2 (M20), Peek, J. E.
Korpela, E. J., Heiles, C. E.(U.C. Berkeley)

University),
G.(Colombia University),

(p.87)

16:10~16:25 + IM-05
Statistical Analysis of the HI Structure in Our Galaxy
L Xl (Arecibo Obs), o)

£
0

ABA(
o T

x2)|, F2E, g=(HM2H), L

IS E M36H 15, 20114 48 / 19
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y RBLEH (JHAESE2 25 HOILIA ) E M Y4882 (3) HS
IEREE =
16:25~16:40 = IM-06

(p.87)

SNR 0104-72.3: A remnant of Type la Supernova in a Star—forming region?

: BIIB(EEY)

OIM=(H29H), era=(University of Texas at Arlington), John P.
Hughes(Rutgers University), Patrick Slane(CfA), David Burrows(Pennsylvania
16:40~16:55 2 IM-07 (p.88)

State University)
Dust Scattering Simulation in Taurus—Auriga—Perseus(TPA)

Complex
UENS(KAIST), A2 L(H2), 21F=(KAIST)
16:55~17:10 =+ IM-08 (p.88)
FUV spectral images of the Orion—Eridanus Superbubble region
X4 DIHA=ZS(KAIST), 82 L(HEA), Jerry Edelstein(University of California)
st g(M29)
[17:20 SLETAHA AN 2 H3 \

20 / Bull. Kor. Astron. Soc. Vol. 36 No. 1, April. 2011
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[XIT-01] =A (B FEY 7 (KXERD S FA({Exn)
Study on Astronomical Instruments and Restoration in Joseon Dynasty

[SR=
'EH g HEPFE, CER AR, & GH A A T4

Az AFUe AEAS71£] AGNA AF AUE At B Ak Fas 4
Aold g FaAs7] 9% F4 Agle] JZAel Fgr] we] 2zl AEshe AAY FEL
2 BERSAY. oA LA URE FHE dEHer)ed 324 Ave Ad B 3t
NlEAgel 7] Wl sk Ak

1432 AlFol AEe7] A W A 6wl 14380l 72tE $371718 s AT
o qeltsh AREAL FARAE AA Ho FEE AW Y ARE EF AFN
Zrelrie] Fulol: £HO, B4, TE T 0T AR #5778 AASA FERLE 247
g AYal H4% & AAw, 2F A RE Fde Ao ke A Ak dek 2
& BEste] Wt o] Ak FAsH: dAAA G HA #5771 239 T I B
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ol AAE AEdol A= AErE &3k )
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AAlst 548 FAE
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o= AFstelo} gk 7} RES AAVGHEMZA 425 4EHES BaAstdn Jas
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A Azstelokw Gk Wk ol AR Ee FF(EEANA AET Ao 9
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LH=2 X2 (D2

[TAH-05] &=3 A2 1885dFH 194571 A& A (BEE) vl

Arol A WA 1885 R E 145IAA ) AN T B /17 Fo BN BHT A
W A A7 Asksk nlm RBASACh of FH @M E goAH180), BFY A
(1896), LA 747171(1910-1945) 5] @& AAHH AASR clshe] 94 W3k 478 B
Z)est el el QolME ofel 7bx Waksk ATk whd Aol M o] A F21(1868)
o591 18739 E HF 2 Adstdon, 1888del = FAATUSE ¥4 FAHEU} 4
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[2FEP-01] Detailed Abundance Analysis for Plant Host Stars

Wonseok Kangl, Sang-Gak Leel, Kang-Min Kim®
!Seoul National University, “Korea Astronomy and Space Science Institute

We obtained the spectra of 93 Planet host stars and 73 normal field stars in F, G, K type
using BOES at BOAO. We measured the equivalent width of Fe and 25 elements lines
using the automatic EW measurement program, TAME(Tools for Automatic Measurement
of Equivalent-widths) and estimated the elemental abundances by synth and abfind driver
of MOOG code. Since the absence of planets in the normal field stars cannot be
"completely” proved, this work focused on the chemical abundances and planet properties of
planet host stars, which have the massive planets close to the parent star relatively. We
carried out an investigation for the difference of abundances between stars with "Hot
Jupiter” and normal field stars with no known planets. We examined the chemical
composition of 25 elements, such as C, N, O, S, Na, Mg, Al, Si, K, Ca, Sc, Ti, V, Cr, Mn,
Co, Ni, Cu, Zn, Sr, Y, Zr, Ba, Ce, Nd, and Eu by EW measurements, and the S abundances
were estimated using synthetic spectrum.

We have found that [Mg/Fe] and [Al/Fe] for planet host stars have lower limit
comparing with those of comparison stars, and [Ca/Fe] of host star with Neptunian planets
is relatively lower than the other host stars with massive planets. We have performed the
Kolmogorov-Smirnov test, and examined the ratio of planet host stars to all stars for each
bin of [X/H]. As a result, we noted that the O, Si, and Ca abfor undances are strongly
related with the presence of planets.

[FEP-02] 3-D Optical Earth System Model Construction and Disk
Averaged Spectral Simulation for Habitable Earth-like Exoplanet

Dongok Ryul'Z,SugwvhanKiml’2 ,
ISpace Optics Laboratory, Dept. of Astronomy, Yonsei University, “Institute of Space
Science and Technology, Yonsei University

The Kepler(NASA) and CoRoT(ESA) space telescopes are surveying thousands of
exoplanet for finding Earth-like exoplanets with similar environments of the Earth. Then
the TPF(NASA), DARWIN(ESA) and many large-aperture ground telescopes have plan for
spectroscopic observations of these earth-like exoplanets in next decades. Now, it has been
started to simulate the disk averaged spectra of the earthlike exoplanets for comparing the
observed spectra and suggesting solutions of environment of these planets. Previous
research, the simulations are based on radiative transfer method, but these are limited by
optical models of Earth system and instruments. We introduce a new simulation method,
IRT(Integrated Ray Tracing) to overcome limitations of previous method. The 3 components
are defined in IRT; 1)Sun model, 2)Earth system model (Atmosphere, Land and Ocean),
3)Instrument model. The ray tracing in IRT is simulated in composed 3D real scale space
from inside the sun model to the detector of instrument. The Sun model has hemisphere
structure with Lambertian scattering optical model. Atmosphere is composed of 16
distributed structures and each optical model includes BSDF with using 6SV radiative
transfer code. Coastline and 5 kinds of vegetation distribution data are used to land model
structure, and its non-Lambertian scattering optical model is defined with the
semi-empirical “parametric kernel method” used for MODIS(NASA) and POLDER(CNES)
missions. The ocean model includes sea ice cap structure with the monthly sea ice area
variation, and sea water optical model which is considering non-lambertian sun-glint
scattering. Computation of spectral imaging and radiative transfer performance of Earth
system model is tested with hypothetical space instrument in IRT model. Then we
calculated the disk averaged spectra of the Earth system model in IRT computation model
for 8 cases; 4 viewing orientation cases with full illuminated phase, and 4 illuminated phase
cases in a viewing orientation. Finally the DAS results are compared with previous
researching results of radiative transfer method.
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[*EP-03] Observation of transiting exoplanet TrES-2b at Maidanak
Observatory in Uzbekistan

Yuna Yangl, Sang Gak Leel, Won Seok Kang'
JDepartment of physics and astronomy, Seoul National University

We observed the transiting exoplanet, TrES-2b, with 1.5m telescope at Maidanak
Observatory in Uzbekistan. We observed TrES-2 system for six nights, which contained
two orbital periods of the planet. Therefore, we obtained the entire light curve of TrES-2b,
which covered not only the whole primary transit containing both ingress and egress part,
but also non-transit region. We used both R and Y band filters. Especially, Y filter is used
first for transit observation and covers relatively longer wavelength (1.02um of center
wavelength), to provide the light curve less affected by limb darkening.

By fitting best model light curve for the obtained one, we determined these observables,
transit depth, transit length, and planet’s orbital period, which led to the determination of
five physical parameters, stellar radius Rx, stellar mass M~ inclination i, semi-major axis a,
and planetary radius Rp. We will discuss of these results.

[*EP-04] A likely exoplanet around F5 supergiant a Persei
near the Cepheid instability strip

Byeong—Cheol Leel, Inwoo Hanl, Myeong-Gu Parkz, and Kang-Min Kim'
Korea Astronomy and Space Science Institute, 61-1 Whaam—-Dong Yuseong-Gu,
Daejeon 305-348, Korea,

“Department of Astronomy and Atmospheric Sciences, Kyungpook National University,
Daegu 702-701, Korea

To search for and study the nature of the long-periodic variations of massive stars, we
have been carrying out a precise radial velocity (RV) survey for supergiants. Here, we
present high-resolution RV measurements of a Per which lies near the Cepheid instability
strip from November 2005 to February 2011 using the fiber—fed Bohyunsan Observatory
Echelle Spectrograph (BOES) at Bohyunsan Optical Astronomy Observatory (BOAO). The
orbital solution yields a period of 129 days, a 2K amplitude of 80 m/s, and an eccentricity
of 0.1. Assuming a possible stellar mass of 7.3 M©®, we estimate the minimum mass for the
planetary companion to be 7.5 MJup with the orbital semi-major axis of 0.97 AU. We do
not find the correlation between RV variations and chromospheric activity indicator (Ca II H
& K region). The Hipparcos photometry and bisector velocity span (BVS) do not show any
obvious correlations with RV variations. These analyses suggest that a Per is a pulsating
supergiant that hosts an exoplanet. If the 129 days variations of a Per do not come from an
exoplanet but Cepheid-like pulsations, the theoretical boundary of the Cepheid instability
strip may need to be extended to the bluer side.
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[*ST-02] Statistical Properties of Flare Variability, Energy, and
Frequency in Low—Mass Stars

Seo-Won Chang and Yong-Ik Byun
Department of Astronomy, Yonser University

Although stellar flares have a long history of observations, there are few concrete
understanding about underlying physical processes and meaningful correlations with other
stellar properties. Most of previous observations dealt with only a small number of sample
stars, and therefore not sufficient to support generalized statistical studies. Based on
one-month long MMT time-series observations of the open cluster M37, we monitored light
variations of nearly 2,500 M-dwarf stars and successfully identified 606 flare events from
422 stars. This is a rare attempt to estimate true flare rates and properties among many
stars of the same age and mass group. For each flare, we considered both observational
and physical parameters including flare shape, duration before and after the peak, baseline
magnitude before and after the peak, peak magnitudes, total energy and peak energy, etc.
We find significant correlations between some of key parameters over a wide range of
energy (ErZIOSZNIO‘%ergS). For instance, regardless of stellar luminosities, the energy power
spectrum of flares can be approximated by a power law (8=0.83-0.97). This suggests that
flares follow similar physical mechanisms for atmospheric heating and cooling among these
low-mass stars. From this MMT data set, we derived an average flaring rate of 0.019 hr '
among flare stars and 0.003 hr ' for all M-dwarf candidates. We will report the details of
our analysis and discuss physical implications.
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[+ST-04] Multi-component dust envelopes around O-rich AGB stars

Kwon, Young-Joo and Suh, Kyung-won
Department of Astronomy and Space Science, Chungbuk National University Cheongju
361-763, Korea

Dust species in the envelopes around AGB stars would have multiple components rather
than a single component. Each dust species may have its own temperature and density
structure. We use the radiative transfer code RADMC-3D developed by Dullemond et al.
2011 to model the multi-component dust envelopes around O-rich AGB stars. For
reasonable combinations of physical and chemical parameters of the dust envelopes, we use
multi-component dust species of silicate, corundum, and water ice. We find that the new
model results can explain the observations of O-rich AGB stars better than conventional
models.
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[-ST-05] Seperation of foreground stars using proper motion data in the
Large Magellanic Cloud

Jaeyeong Kim' SOOJongPak Minho Ch01 Ryo Kandorl Motohide Tamura
Tetsuya Nagata, Jungmi Kwon, Daisuke Kato® ,and Daniel T. Jaffe
!'School of Space Research, Kyung Hee University,
’Korea Astronomy and Space Science Institute,
National Astronomical Observatory of Japan,
4Department of Astronomy, Kyoto University,
Institude of Space and Astronomical Science, Japan Aerospace Exploration Agency
’Department of Astronomy, University of Texas at Austin

We present wide—field near-IR imaging polarimetry of 30 Doradus in the Large
Magellanic Cloud, using the InfraRed Survey Facility (IRSF). We obtained polarimetry data
in J, H, and Ks bands using the JHKs-simultaneous imaging polarimeter SIRPOL. Since
many Galactic field stars along the line-of-sight to the Large Magellanic Cloud are
contaminated in our data, we developed methods to identify the foreground sources using
the proper motion data. We investigated polarimetric properties between the Galactic
foreground stars and the stars in the LMC.

[¥£ST-06] Light Curve of CVs using KASINICS
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[Z2SE-01] Physics of the Earth’s plasma sheet associated
with substorm triggering

ol

= H
Caa

The plasma sheet of the Earth’s magnetosphere is a sheet of hot plasmas in the
magnetotail region, dividing the two (northern and southern) lobes of the Earth’s magnetic
field. It is the key region that is often closely linked to various electromagnetic dynamics in
the Earth’s magnetosphere-ionosphere system. In particular, it is the region that is most
crucial for substorms, which is one of the most dynamic phenomena in the Earth’s
magnetosphere. The question of substorm triggering remains highly controversial until
today, and at the center of the controversy there are several critical physics issues of the
plasma sheet. In this talk I will introduce some of the physics issues of the plasma sheet.
The specific topics that this talk will cover are (i) the general properties of the plasma
sheet, (ii) fast plasma jets and plasma transport problem, (iii) stability/instability problem,
and (iv) effects of thin current sheet. I will also present some of our group’s recent findings
regarding these topics, as obtained by comprehensive analyses of various observational
data. The level and content of this talk are designed to be comprehensible to not only space
physicists but also the scientists in a related field such as solar and heliospheric physics.

[*SE-02] Test of magnetic turbulence anisotropy associated with
magnetic dipolarizations

Ji Hee Lee!, Dae Young Lee', Mi Young Park’,
Kyung Chan Kiml, Hyun Sook Kim®
! Department of Astronomy and space science, Chungbuk National University
gDepartmenr of Astronomy and Atomospheric sciences, Kyungpook National University

The anisotropic nature of the magnetic turbulence associated with magnetic
dipolarizations in the Earth’s plasma sheet is examined. Specifically we determine the
power spectral indices for the perpendicular and parallel components of the fluctuating
magnetic field with respect to the background magnetic field and compare them to
determine possible anisotropic features. For this study, we identify a total of 47
dipolarization events from February 2008 using the magnetic field observations by the
THEMIS A, D and E satellites when they are situated closely near the neutral sheet in the
near—Earth tail. For the identified events, we estimate the spectral indices for the frequency
range from 1.3 mHz to 42 mHz. The results show that for many events the spectral indices
are larger for fluctuations in the w direction than for those in the other two directions,
where the w direction is perpendicular to the background magnetic field line and to the
azimuthal direction. This implies that the dipolarization—associated turbulence of the
magnetic field is often anisotropic. We discuss how this result differs from what is expected
from the theory of homogeneous, anisotropic, MHD turbulence.
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[*SE-03] Non-grey Radiative Transfer in the Solar Surface Convection

Bach, Kiehunn & Kim, Yong-Cheol
Yonser University

Combining a detailed non—-grey radiative transfer computation with the three dimensional
hydrodynamics, we investigate a reliable numerical scheme for turbulent convection in the
solar surface. The solar photosphere is the extremely turbulent region composed of partly
ionized compressible gases in high temperature. Especially, the super adiabatic layer (SAL)
near the solar photosphere is the shallow transition region where the energy transport
varies steeply from convection to radiation. In order to describe physical processes
accurately, a detailed treatment of radiative transfer should be considered as well as the
high resolution computation of fluid dynamics. For a direct computation of radiation fields,
the Accelerated Lambda Iteration (ALI) methods have been applied to hydrodynamical
medium, incorporating the Opacity Distribution Function (ODF) as a realistic schemes for
non-grey problems. Computational domain is the rectangular box of dimensions 42x 3 Mm
with the resolution of 1202x 190 meshed grids, which covers several granules horizontally
and 8 T 9 pressure scale heights vertically. During several convective turn-over times, the
3-D snapshots have been compiled with a second order accuracy. In addition, our
radiation-hydrodynamical computation has been compared with the classical approximations
such as grey atmospheres and Eddington approximation.

[-SE-04] U-loop emergence on the Sun

Tetsuya Magara
Department of Astronomy and Space Science, School of Space Research, Kyung Hee
University

In this talk we explain U-loop emergence, in which U-shaped field lines emerge into the
solar surface against gravitational force. In principle, they hardly emerge because mass
tends to accumulate at the bottom of U-loops, thereby decreasing buoyancy. A key is found
to be the shape of U-loops, that is, if U-loops have a shallow dip whose depth is of the
order of the photospheric gravitational scale height, then a diverging flow is generated via
a siphon-like mechanism by which the mass accumulated at the dip of the loops is drained
out to enhance buoyancy. This successfully makes U-part of the loops emerge against
gravity. We also discuss the relation between U-loop emergence and the so-called flux
cancellation observed on the Sun in which opposite polarity regions apparently approach
together and disappear.
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[*SE-05] The Off-Axis Properties of Solar X-Ray Telescopes:
I. Evaluation of the Vignetting Effect

Junho Shin', Takashi Sakurai’
1School of Space Research, Kyung Hee University
“National Astronomical Observatory of Japan

The solar X-ray telescopes, the Yohkoh SXT and the Hinode XRT, have observed for a
couple of decades a variety of coronal structures in the range of wide field-of-view (FOV)
covering the full solar disk. It has been emphasized that the optical structure of solar
telescopes should be designed with care for improving the uniformity over the full FOV.
The vignetting effect is one of the important optical characteristics for describing the
performance of a telescope, which reflects the ability of collecting the incoming light at
different locations and different photon energies. The correction of this vignetting effect
would be an important calibration step that should be performed in advance, especially
when the observed images are to be used for photometric purposes. Since the vignetting
effect of solar X-ray telescopes shows wavelength dependence, a special care should be
taken when, for example, performing the temperature analyses with thin and thick filters for
flaring activities observed at the periphery of the full FOV. The results of analysis of
pre-launch calibration data for the evaluation of vignetting effect will be introduced in
detail.

[*SE-06] Study of a coronal jet observed by Hinode, SDO, and STEREO

o] 44! Davina Innes®, &4’
'Haj gt 97787, “Max Plank Institute for Solar System Research,
YF 3 St - EAE Sl

Y

We have investigated a coronal jet near the limb on 2010 June 27 by Hinode/X-Ray
Telescope (XRT), EUV Imaging Spectrograph (EIS), SDO/Atmospheric Imaging Assembly
(AIA), and STEREO. From EUV (AIA and EIS) and soft X-ray (XRT) images we identify
the erupting jet feature in cool and hot temperatures. Using the high temporal and multi
wavelength AIA images, we found that the hot jet preceded its associated cool jet and their
structures are well consistent with the numerical simulation of the emerging
flux-reconnection model. From the spectroscopic analysis, we found that the jet structure
changes from blue shift to red one with time, which may indicate the helical structure of
the jet. The STEREO observation, which enables us to observe this jet on the disk, shows
that there was a dim loop associated with the jet. On the other hand, we found that the
structure of its associated active region seen in STEREO is similar to that in AIA observed
5 days before. Based on this fact, we compared the jet morphology on the limb with the
magnectic fields extrapolated from a HMI vector magnetogram of this active region
observed on the disk. Interestingly, the comparison shows that the open and closed
magnetic field configuration correspond to the jet and the dim loop, respectively, as the
Shibata’s jet model predicted.
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[¥SE-07] STUDY OF MAGNETIC HELICITY IN SOLAR ACTIVE
REGIONS AND ITS RELATIONSHIP WITH SOLAR ERUPTIONS

Sung—-Hong Park
Korea Astronomy and Space Science Institute

It is generally believed that eruptive phenomena in the solar atmosphere such as solar
flares and coronal mass ejections (CMEs) occur in the solar active regions with complex
magnetic structures. Magnetic helicity has been recognized as a useful parameter to
measure the complexity such as twists, kinks, and inter-linkages of magnetic field lines.
The objective of this study is to understand a long-term (a few days) variation of magnetic
helicity in active regions and its relationship with the energy buildup and instability leading
to flares and CMEs. Statistical studies of flare productivity and magnetic helicity injection
in about 400 active regions were carried out. The temporal variation of magnetic helicity
injected through the photosphere of active regions was also examined related to 46 CMEs.
The main findings in this study are as follows: (1) the study of magnetic helicity for active
regions producing major flares and CMEs indicates that there is always a significant
helicity injection through the active-region photosphere over a long period of 0.5-a few
days before the flares and CMEs; (2) for the 30 CMEs under investigation, it is found that
there is a fairly good correlation (linear correlation coefficient of 0.71) between the average
helicity injection in the CME-productive active regions and the CME speed. Beside the
scientific contribution, a major impact of this study is the observational discovery of a
characteristic variation pattern of magnetic helicity injection in flare/CME-productive active
regions which can be used for the improvement of solar eruption forecasting.

[B}SE-08] Cancelling Magnetic Features on the Sun

Soyoung Park and Jongchul Chae
Seoul National University

A cancelling magnetic feature (CMF) is believed to be a result of magnetic reconnection
in the low atmosphere of the Sun. In this work, we investigate the physical properties of
CMFs, focusing on the rates of flux cancellation in CMFs and the dynamics of
chromospheric phenomena coupled with CMFs. First, we have determined the specific rates
of flux cancellation using the magnetograms taken by the Solar Optical Telescope (SOT)
aboard the Hinode satellite. The specific rates determined with the SOT turned out to be
systematically higher than those based on the data taken by the Michelson Doppler Imager
(MDI) aborad the SOHO. Second, we analyzed transient Ca II brightenings associated with
small-scale CMFs using the SOT/Hinode. We found that in most Ca II brightenings related
to CMFs, and the Ca II intensity peaks after magnetic flux cancellation proceeds. Moreover,
brightenings tend to appear as pairs of bright points of similar size and similar brightness
overlying magnetic bipoles. To further study the brightening and dynamics of
chromospherie features associated with CMFs, we have analyzed Fast Imaging Solar
Spectrograph (FISS) data. From this data the Doppler motion of chromospheric features
above a CMF changed from redshift to blueshift. The duration of such dynamics is very
short being less than 2 minutes. These results are unexpected one and can not be explained
by any pre-existing pictures of CMFs.
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[*SE-09] Physical Properties of Untwisting Chromospheric Surges of AR
10930

Su-Chan Bongl, Kyung-Suk Chol, Yeon-Han Kim', Young-Deuk Parkl,
and Jongchul Chae®
'Korea Astronomy and Space Science Institute, ?Seoul National University

We report untwisting chromospheric surges of AR 10930. Hinode Solar Optical Telescope
(SOT) observed AR 10930 on the west limb continuously from 11:21 UT December 18 to
09:58 UT December 19, using the Ca II H broadband filter. During the observation, rise and
fall motion accompanying rotation appeared recursively. There occurred a total of 14 surges
at AR 10930 over 17 hours. The average duration was 45 minutes, and the average width,
and length were 8 Mm, and 39 Mm, respectively. The dynamic properties including number
of turns from the rise to the fall, the axial speed and acceleration are also analyzed. We
speculate that the surges occurred by recursive reconnections between the twisted
prominence and large untwisted flux tube.

[+SE-10] Tiny Pores Observed by New Solar Telescope and Hinode

Kyung-Suk Cho!, Su-Chan Bong', Jongchul Chaez, Yeon-Han Kim',
Young-Deuk Park!, K. Ahn®, and Y. Katsukawa’

ISolar and Space Weather Group, Korea Astronomy and Space Science Institute,
“Department of Physics and Astronomy, Seoul National University, *Big Bear Solar
Observatory, New Jersey Institute of Technology, 'National Astronomical Observatory ot
Japan

Our previous study on tiny pores (R < 2'") observed by HINODE/Solar Optical Telescope
(SOT) revealed that the plasma in the pores at the photosphere is always moving down and
the pores are surrounded by the strong downward motions (highly red-shifted) of
neighboring granulations. From this study, we speculated that the flow motions above the
pore should be related with the motions at the photosphere, since the pore is strong
magnetic field region. Meanwhile, SNU and KASI installed Fast Imaging Solar
Spectrograph (FISS) in the Cude room of the 1.6 m New Solar Telescope (NST) at Big
Bear Solar Observatory. FISS is a unique system that can do imaging of H-alpha and Ca
II 8542 band simultaneously, which is quite suitable for studying of dynamics of
chromosphere. To get some clue on the relationship between the photospheric and
low-chromospheric motions at the pore region, we took a coordinate observation with
NST/FISS and Hinode/SOT for new emerging active region (AR11117) on October 26, 2010.
In the observed region, we could find two tiny pores and two small magnetic islands
(SMIs), which have similar magnetic flux with the pores but does not look dark. Magnetic
flux density and Doppler velocities at the photosphere are estimated by applying the
center-of-gravity (COG) method to the HINODE/spectropolarimeter (SP) data. The
line-of-sight motions above the photosphere are determined by adopting the bisector
method to the wing spectra of Ha and Call 8542 lines. As results, we found the followings.
(1) There are upflow motion on the pores and downflow motion on the SMIs. (2) Towards
the Call 8542 line center, upflow motion decrease and turn to downward motion in pores,
while the speed of down flow motion increases in the SMls. (3) There is oscillating motion
above pores and the SMIs, and this motion keep its pattern along the height. (4) As height
increase, there is a general tendency of the speed shift to downward on pores and the SMIs.
This is more clearly seen on the other regions of stronger magnetic field. In this talk, we
will present preliminary understanding of the coupling of pore dynamics between the
photosphere and the low-chromosphere.
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[*SE-11] A BRIGHT RIM OF SOLAR FILAMENT OBSERVED BY
USING FISS

Heesu Yang, Jongchul Chae and Donguk Song
Department of Physics and Astronomy, Seoul National University

Bright rims are one of the most unknown part of a filament nowadays. Many models
tried to explain the environments, but there is no commonly acceptable model. Many survey
observations have been performed to find various characteristics of the bright rim
statistically, but there was only one spectroscopic observation to understand phenomena of
the bright rim.

We observed a bright rim on June 25, 2010 using FISS installed in NST, Big Bear Solar
observatory. FISS can obtain a couple of wavebands data simultaneously with short time
cadence and fine resolution(~ 0.1”7, expected) with Adaptive Optics.

By applying the cloud model, we found source function, optical thickness, temperature
and non-thermal velocity of the region from the spectra of Ha and Call 8542 lines.

We discuss the physical implication of these measurements on the nature of bright rims
of filaments.

[*SE-12] Structures of a Solar Filament Observed with FISS
on 2010 July 29

Donguk Song and Jongchul Chae
Astronomy Program, Department of Physics & Astronomy, Seoul National University,
Seoul Korea

In general, solar filaments are divided into two parts; one spine and several barbs. Barbs
are seen as if they protrudes from the spine. Until now there are many controversies about
the structures of a barb and spine. Recently, New Solar Telescope was installed at Big Bear
Solar Observatory. Its clear aperture is about 1.6m and it is the largest telescope among
ground-based solar telescopes. Fast Imaging Solar Spectrograph (FISS) developed by SNU
and KASI was also installed in a vertical optical table in Coude room of the 1.6m NST. It
is simultaneously able to record two lines; Ha and Ca II 8542A lines. On 2010 July 29, we
observed a portion of a solar filament located in northern hemisphere with FISS and it had
a well-developed barb. And we also observed a potion of a spine. In order to analyze the
data, we used the cloud model and obtained physical quantities of the solar filament.
Temperature of the solar lament ranged between 4500K and 12000K and non-thermal
velocity ranged between 3km/s and 6.5km/s. By comparing physical quantities of a barb
and spine, we try to understand these structures of the solar filament.

38 / Bull. Kor. Astron. Soc. Vol. 36 No. 1, April. 2011
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[*SE-13] Mass constraints of coronal mass ejection plasmas observed in
EUV and X-ray passbands

Jin-Yi Lee', John C. Raymond”
'Kyung Hee University, “Harvard-Smithsonian Center for Astrophysics

Coronal mass ejection (CME) plasmas have been observed in EUV and X-ray passbands
as well as in white light. Mass of CME has been determined using polarized brightness
observed by the Large Angle and Spectrometric Coronagraph Experiment (LASCO) on
board Solar and Heliospheric Observatory (SOHO). Therefore, this mass obtained from the
LASCO observation indicates the total CME mass. However, the mass of CME plasma in
different temperatures can be determined in EUV and X-ray passbands using observations
by SOHO/EIT, STEREO/EUVI, and Hinode/XRT. Prominence/CME plasmas have been
observed as absorption or emission features in EUV and X-ray passbands. The absorption
features provide a lower limit to cold mass. In addition, the emission features provide an
upper limit to the mass of plasmas in temperature ranges of EUV and X-ray. We determine
the mass constraints using the emission measure obtained by assuming the
prominence/CME structures. This work will address the mass constraints of hot and cold
plasmas in CMEs, comparing to total CME mass.

[-SE-14] Dependence of solar proton events on their associated
activities: CME parameters

Jinhye Park, Yong-Jae Moon
School of Space Research, Kyung Hee University

In this study we have examined the occurrence probability of solar proton events (SEPs)
and their peak fluxes depending two CME parameters, linear speed and angular width. For
this we used the NOAA SPE events and their associated CME data from 1997 to 2006. As
a result, the probability strongly depends on two parameters as follows. In the case of halo
CME whose speed is equal to and faster than 1500km/s, 36.1% are associated with SPEs
but in the case of partial halo CME (120° < AW < 359°) whose speed is 400 < V < 1000
km/s, only 0.9% are associated with SPEs. When we consider only front-side CMEs, 45.3%
are associated with SPEs in the first case and 1.8% are associated with them in the second
case. Both of whole CME data group and front-side CME data group have similar
tendencies. The probabilities are different as much as 4.9 to 23 times according to the CME
speed and 1.6 to 6.5 times to the angular width. We have also examined the relationship
between CME speed and proton peak flux as well as its dependence on angular width
(partial halo CME and halo CME), longitude (east, center, and west) and direction
parameter (< 04 and > 0.4). Our results show that the relationships strongly depend on
longitude as well as direction parameter. In addition, the relationship using the radial CME
speed based on a cone model has a higher correlation coefficient than that using the
projected CME speed.
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[*SE-15] Predictability of the f/g time series

II-Hyun Chol‘z, Yeon-Han Kim®, Kyung-Seok ChoZ, and Young-Deuk Park®
]Um'Versz'ty of Science and Technology, Korea
“Korea Astronomy and Space Science [nstitute, Korea

Large solar flares are associated with various aspects of space weather effects. Numerous
attempts have been made to predict when the solar flare will be occurred mainly based on
the configuration of the magnetic field of its flaring site. We analyze the time series of f/g
which indicates a representative measure of the sunspot complexity to see whether it shows
a possibility to be predicted without huge amounts of observation. Two kinds of analysis
results are presented. One is from its power spectrum giving that there’s no significantly
persistent periodicity within a few days. Its de-trended fluctuation shows the Hurst
exponent larger than 0.5 implying that the f/g time series has a long—term memory in time
scales less than 10 days.

[*SE-16] Solar Flare Occurrence Probability depending
on Sunspot Group Classification and Its Area Change

Kang-jin Lee' and Yong-Jae Moon'”
1School of Space Research, Kyung Hee University,
“NASA Goddard Space Flight Center

We investigated solar flare occurrence probability depending on sunspot group
classification and its area change. For this study, we used the McIntosh sunspot group
classification and then selected most flare-productive six sunspot groups : DKI, DKC, EKI,
EKC, FKI and FKC. For each group, we classified it into three sub-groups according to the
sunspot group area change : increase, steady and decrease. For sunspot data, we used the
NOAA's active region information for 19 years (from 1992.01 to 2010.12). As a result, we
found that the probabilities of the all "increase” sub—groups is noticeably higher than those
of other sub-groups. In case of FKC McIntosh sunspot group, for example, the M-class
flare occurrence probability of the "increase” sub—group is 65% while the "decrease” and
"steady” sub-groups are 50% and 449, respectively. In summary, when sunspot group area
increases, the probability of solar flares noticeably increases. This is statistical evidence
that magnetic flux emergence is an very important mechanism for triggering solar flares.

40 / Bull. Kor. Astron. Soc. Vol. 36 No. 1, April. 2011
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[-SS-02] Reflectance Spectrum of Main Belt Asteroid P/2010 A2

Junhan Kim'!, Masateru Ishiguro®, Hidekazu Hanayama®
1303*201, Mokdong Apartment, Mok-5-dong, Yangcheon-gu, Seoul Korea
?Astronomy Program, Department of Physics and Astronomy, Seoul National University
National Astronomical Observatory of Japan

P/2010 A2, a main-belt asteroid having comet-like dust trail was discovered in January
2010, but the origin of the trail is controversial. Moreno et al. (2010) reported water-ice
sublimation as a mechanism for the comet-like activity, whereas other researches (Jewitt et
al. 2010; Snodgrass et al. 2010) stated that impact collision contributed to the dust trail. For
asteroids are categorized based on spectral shape, optical observation using different color
filters makes it possible to determine the taxonomic type of P/2010 A2 nucleus, thus gives
an answer to the question of activation mechanism of the object. In this presentation, we
report multiband observation of P/2010 A2 in January and March 2010 with 1-meter
telescope of Ishigaki-Jima Astronomical Observatory. We employed three broadband filters
of g’, Rc, and Ic. In this presentation, we focus on the data acquisition, the reduction and
the derivation of the reflectance spectrum of debris in the trail. Finally we discuss the
potential cause of dust ejection from this asteroid.
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[*SS-03] The Zodiacal Light Observations with the MIRIS

Jeonghyun Pyol, Woong—-Seob Jeongl, Toshio Matsumotoz'g, Dae-Hee Leel,
Wonyong Hanl, Chang-Hee Reel, Youngsik Parkl, Uk-Won Naml, Bongkon
Moonl, Sung-Joon Parkl, Sang-Mok Chal, Sungho Leel, In-Soo Yukl, Jang-Hyun
Parkl, Ho Jin4, Duk-Hang Leel‘s, Hyung—-Mok Leez, and Seung Soo Hongz'6
'Korea Astronomy and Space Science Institute, Korea,

“Department of Physics and Astronomy, Seoul National University, Korea, IISAS/, JAXA,
Japan, 'School of Space Research, Kyung Hee University, Korea,
‘5Un1'vers1'ty of Science and Technology, Korea, 6National Youth Space Center, Korea

The main payload of the Science and Technology Satellite 3 (STSAT-3), Multipurpose
Infrared Imaging System (MIRIS), will be equipped with the wide-field near-infrared
camera. Its wide field-of-view (3.67°x3.67°) is optimal for the observation of the zodiacal
light (ZL), the sunlight scattered by the interplanetary dust (IPD). The MIRIS will
continuously monitor the seasonal variation of the ZL towards both north and south ecliptic
poles, which is caused by the asymmetries of the IPD distribution with respect to the Sun
and the ecliptic plane. In addition to the monitoring observations, we are planning pointed
observations for compelling structures in the ZL, the asteroidal dust bands and the
gegenschein. This presentation proposes the zodiacal light observations with the MIRIS
and discusses the expected results.
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[*GC-01] Re-acceleration of Nonthermal Particles at Weak
Cosmological Shock Waves

Hyesung Kangl, Dongsu Ryu2
!Pusan National University, ‘)Chungnam National University

Shock waves form in the intergalactic medium as a consequence of accretion, merger, and
turbulent motion during the structure formation of the universe. They not only heat gas but
also govern non-thermal processes through the acceleration of cosmic rays (CRs),
production of magnetic fields, and generation of vorticity. We examine diffusive shock
acceleration of the pre-existing as well as freshly injected populations of nonthermal, CR
particles at weak cosmological shocks. Since the injection is extremely inefficient at weak
shocks, the pre-existing CR population dominates over the injected population. If the
pressure due to pre-existing CR protons is about 5 % of the gas thermal pressure in the
upstream flow, the downstream CR pressure can absorb typically a few to 10 % of the
shock ram pressure at shocks with the Mach number M<3. Yet, the re-acceleration of CR
electrons can result in a substantial synchrotron emission behind the shock. The implication
of our findings for observed bright radio relics is discussed.
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[*GC-03] Coherent Combination of Baryon Acoustic Oscillation Statistics
and Peculiar Velocity Measurements from Redshift Survey
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New statistical method is proposed to coherently combine Baryon Acoustic Oscillation
statistics (BAO) and peculiar velocity measurements exploiting decomposed
density——density and velocity—-velocity spectra in real space from the observed redshift
distortions in redshift space, 1) to achieve stronger dark energy constraints, sigma(w)=0.06
and sigma(w_a)=0.20, which are enhanced from BAQO or velocity measurements alone, and
2) to cross——check consistency of dark energy constraints from two different approaches;
BAO as geometrical measurements and peculiar velocity as large scale structure formation
observables.

[*GC-04] 2D genus topology of 21-cm differential brightness
temperature during cosmic reionization

Kyungjin Ahn
Chosun University

Planck is already in active operation, and in a few years a detailed CMB anisotropy map
will be compiled, surpassing WMAP both in temperature and polarization. The E mode - E
mode autocorrelation power spectrum at large scales contains weak but sizable information
on the history of cosmic reionization. We show our latest advance of our own simulation of
cosmic reionization that incorporates Pop III stars, and provide a forecast for Planck
polarization measurement.

46 / Bull. Kor. Astron. Soc. Vol. 36 No. 1, April. 2011
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[*GC-05] Distribution of Baryonic Matter in Dark Matter Halos:
Effect of Dynamical Friction

Yeong-bok Bae, Hyung Mok Lee
Department of Physics and Astronomy, Seoul National University

We studied the evolution of the two mass components system with NFW initial density
distribution by direct integration of the Fokker-Planck equations. The low mass component
is regarded the dark matter particles while the high mass component is assumed to be
conglomerates of baryonic matter in order to depict the ‘stars’. While the true mass ratio
between these two types of particles should be extremely large, our adopted mass ratio is
about 1000 beyond which the dynamical evolution and density distribution tend to converge.
Since the dynamical evolution is dominated by the dynamical friction, the high mass
component slowly moves toward the central part, and eventually undergoes the core
collapse. The system reaches the core-collapse at about 7.1x10° tm in NFW models, where
tm 1S the dynamical friction time at half-mass radius. The distribution of the high mass
component is well fitted by the Sersic profiles or modified Hubble profile when the mass
segregation is established. From these results, the surface brightness of elliptical galaxies
may be explained by the high mass component experiencing dynamical friction by the dark
matter particles. In order for the mass segregation to be effective within Hubble time, the
mass of the luminous component should be greater than 10°Me.

[*GC-06] Gravitational Wave Emission from Pulsars with Glitches

Jinho Kim, Hyung Mok Lee
Department of Physics and Astronomy, FPRD, Seoul National University, Seoul
151-742, Korea

Gravitational waves from the pulsar glitch can be detected by next generation
gravitational wave observatories. We investigate characteristics of the modes that can emit
the gravitational waves excited by three different types of perturbations satisfying
conservation of total rest mass and angular momentum. These perturbations mimic the
pulsar glitch theories i.e., change of moment of inertia due to the star quakes or angular
momentum transfer by vortex unpinning at crust-core interface. We carry out numerical
hydrodynamic simulations using the pseudo-Newtonian method which makes weak field
approximation for the dynamics, but taking all forms of energies into account to compute
the Newtonian potential. Unlike other works, we found that the first and second strongest

modes that give gravitational waves are 2p1 and H, rather than 2 f. We also found that

vortex unpinning model excites the inertial mode in quadrupole moment quite effectively.
The inertial mode may evolve into the non—axisymmetric r-mode.
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[-GC-07] Jitter Radiation for Gamma-ray Burst Prompt Emission

Jirong Mao
International Center of Astrophysics, KASI

We utilize the jitter radiation, which is the emission of relativistic electrons in the random
and small-scale magnetic field, to investigate the high-energy emissions of gamma-ray
bursts (GRBs). Under the turbulent scenario, the random and small-scale magnetic field is
determined by the turbulence. We also estimate the acceleration and cooling timescales. We
identify that some GRBs are possible cosmic-ray sources.

[*GC-08] Calibrating high-z QSO masses using near-IR and optical
spectra

Phuong Thi Kim, Jong-Hak Woo
Astronomy Program, Department of Physics and Astronomy, Seoul National University

Using the newly commissioned Fiber—-Multi-Object-Spectrograph at the Subaru telescope,
we obtained near-IR spectra of a sample of 19 AGNs at 0.6 < z < 2.6, selected from the
NOAO Deep Wide-Field Survey (NDWFS) Bootes field, in order to calibrate high-z black
hole mass (MBH) estimators. MBHs are generally determined through the kinematics of
ionized gas clouds around the black hole assuming virial equilibrium. The velocity profiles
of HB/Ha, MgII and CIV are used to infer the gas kinematics of low-z, mid-z, and high-z
quasars, respectively. However, the MBH based on Mgll and CIV is not very well
calibrated. We compare the Ha - based MBH estimates from the new FMOS near-IR
spectra, with the Mgll-based MBH estimates from our existing optical spectra, and
investigate the systematic differences.

48 / Bull. Kor. Astron. Soc. Vol. 36 No. 1, April. 2011
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[*GC-09] Constraining the uncertainties in single-epoch virial black hole
masses

Daeseong Park, Jong-Hak Woo
Astronomy Program, Department of Physics and Astronomy, Seoul National University

Utilizing single-epoch spectra and the empirical relation between the size of the
broad-line region and AGN continuum luminosity, the so-called single-epoch method has
been widely used for estimating AGN black hole masses. However, the systematic
uncertainties and the potential biases of this method are not well examined. Taking the full
advantage of the high—quality homogeneous spectra from the Lick AGN Monitoring Project
(LAMP), we investigate in detail the uncertainties of single-epoch mass estimates by
comparing with the reverberation—mapping results. We find that the uncertainty due to
AGN variability is less than 0.1 dex, while there is a systematic offset between
single—epoch masses and reverberation masses. Particularly, narrow-line Seyfert 1 galaxies
show that the Hbeta line widths measured from single-epoch (or mean) spectra are
systematically larger than those from rms spectra, indicating a potential bias of
single-epoch masses. We will present the detailed measurement method, the test of virial
assumption, and the systematic uncertainties.

[*GC-10] Investigating the accretion disk properties of young radio
galaxies using the narrow-emission line diagnostics

Dong-Hoon Sonl, Jong-Hak Wool, Vardha N. Bennert2,
Hai Fu®, Tohru Nagao’, Nozomu Kawakatu®’, Sang-Chul Kim®
]Department of Physics and Astronomy, Seoul National University

“Department of Physics, University of California Santa Barbara
‘?Astronomy Department, California Institute of Technology Research

Center for Space and Cosmic Evolution, Ehime University

“Center for Computational Sciences, University of Tsukuba
°Korea Astronomy and Space Science Institute

To investigate whether radio galaxies have systematically different accretion disk
compared to radio—quiet AGN, we obtained high quality optical spectra for a sample of 22
young radio galaxies, using the KAST Double Spectrograph at the Lick 3-m telescope.
Young radio galaxies are particularly useful since the age of the radio phenomena is
comparable to that of accretion disk. Based on the optical emission-line diagnostics of
narrow line region, which is thought to be photoionized by the nuclear radiation, we
constrain the states of the accretion disk. In addition to strong emission lines, ie., [O I], [O
1I], [O III], and [Ne IIIl, we use the [Ar III] line to break the degeneracy between the
ionization parameter and the SED shape. We find that young radio galaxies show
systematically different emission line ratios compared to radio—quiet Type II AGN,
suggesting that young radio galaxies probably have the power-law SED without a strong
big blue bump. We will present the main results of the emission-line diagnostics.
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[*GC-11] Multifrequency monitoring of a flaring gamma-ray blazar
3C454.3 at 22 and 43GHz

Sang-Sung Lee, Do-Young Byun, and Bong Won Sohn
Korean VLBI Network, Korea Astronomy and Space Science Institute

We report the results of the monitoring of a flaring gamma-ray blazar, 3C454.3 in total
flux density at 22 and 43GHz and in polarization at 22GHz with KVN Ulsan 21-m radio
telescope every 3-4 days from 19 November 2010 to 31 January 2011. After an
extraordinary 5-day gamma-ray outburst in November 2010, the radio total flux density at
22/43GHz and the linear polarization at 22GHz has been decreased with a variation of a
short time scale. In this paper, we also discuss a spectral change of 3C454.3 at 22 and
43GHz after the extraordinary gamma-ray outburst.

[*GC-12] Correlation between Galaxy Mergers and AGN Activity

Jueun Hong , Myungshin Im
!Center tor the Exploration of the Origin of the Universe
“)Asrronomy Program, Dept. of Physics & Astronomy, Seoul National University

It is believed that active galactic nuclei (AGN) is powered by super massive black hole
(SMBH). But how the AGN activity is triggered is still unclear. Some studies suggest that
gas inflow by merging can trigger AGN activity. However, it is difficult to find
observational evidence because merging features such as tidal tail, shell are faint. Using
images taken at Maidanak 1.5m telescope and CFHT, we investigated whether merging
features are seen commonly on AGN host galaxies. We found that 3 to 4 of the currently
studied 6 AGN show features disturbed by gravitational interaction. This result implies that
AGN activity may correlates with merging. We plan to expand the sample size in the near
future.

50 / Bull. Kor. Astron. Soc. Vol. 36 No. 1, April. 2011
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[Z£GC-13] Establishing the Black Hole Mass Estimator of Active Galactic
Nuclei with Hydrogen Brackett Lines
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Red dusty Active Galactic Nuclei (AGNs) are suspected to mid-stage between ULIRG
and AGN phase. As well as, red AGNs are suspected that they have more than 50% of
whole AGN population. In order to understand the character of red AGNs, Black Hole (BH)
mass of red AGN is a key property and can not measured by existing method such as
reverberation mapping and single epoch method. Thus we still don’t know their character
and properties in clearly. To estimate properties of red AGNs without the effect of
dust-obscuration, we have obtained Near InfraRed (NIR) spectra of 31 reverberation
mapped AGNs and 49 Palomar-Green(PG) Quasi-Stellar Object (QSO) by using the
infrared camera (IRC) for AKARI with unique wavelength range 2.5-5.0 pm. From this
spectra, we measured the FWHM and luminosity of brackett v and (§ at 4.0, 2.6 micron
meter for deriving new BH mass estimators based on the properties of Brackett line
emission.

[¥GC-14] The Spitzer Public Legacy Survey of the 1 square degree
UKIDSS Ultra Deep Survey (SpUDS)

Minjin Kim'?, James S. Dunlop®, Carol J. Lonsdale', Duncan Farrah®, Mark Lacy’,
Ming Sun’, and SpUDS team
!National Radio Astronomy Observatory, “Korea Astronomy and Space Science Institute,
‘?University of Edinburgh, 4Un1'versity of Sussex, SUniversity of Virginia

The Spitzer Public Legacy Survey of the UKIDSS Ultra Deep Survey (SpUDS) has been
carried out with four IRAC bands and one MIPS band (24um). SpUDS surveys 1 square
degree of the UDS field, that has been covered by one of the deepest near IR surveys and
by various multiwavelength observations from X-ray to radio (XMM, GALEX, Subaru,
SCUBA, VLA). We present a summary of the photometric data including number counts
derived at 3.6-24 microns. In conjunction with extensive multiwavelengh data, we are able
to show the multiwavelenght color distribution of MIR sources, and how different SED
types contribute to the number counts.
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[®£GC-15] Calibrating black hole mass estimators using high quality Keck
spectra

Dawoo Park & Jong-Hak Woo
Seoul National University

Black hole masses of Active Galactic Nuclei (AGN) are one of the most important
parameters in AGN physics. Based on the virial assumption, black hole masses can be
determined from the product of the width of the broad emission lines and the continuum/line
luminosities.

Using the Low Resolution Imaging Spectrometer(LRIS) at the Keck telescope, we
obtained high quality spectra (S/N7100), covering 2300-5500A in the rest-frame, for a
sample of 37 intermediate-luminosity AGN at z70.4, in order to calibrate various black hole
mass estimators based on the Mg II (2798A) and the Hbeta (4861A) emission lines.

After subtracting continuum and complex Fell emission under Mg II and Hbeta, we fit
the broad emission lines using high order Guass-Hermite models to best constrain the
profile and the width of the emission lines.

Combining the SDSS spectra covering Halpha emission line with the Keck spectra, we
determine a set of 6 black hole masses for each object, based on the line width (MgII,
Hbeta, and Halpha) and the luminosity (LMgIl, LHbeta, LHalpha, L3000, L5100), and
calibrate each black hole mass estimator.

We will present uncertainties and limitations of each mass estimator.

[¥GC-16] Calibrating the stellar velocity dispersion in near-IR

Wol-Rang Kang, Jong-Hak Woo
Department of Physics and Astronomy, Seoul National University,

The correlation between black hole mass and galaxy stellar velocity dispersion gives an
important clue on the black hole growth and galaxy evolution. In the case of AGN,
however, it is extremely difficult to measure stellar velocity dispersions in the optical
spectra since AGN continuum dilutes stellar absorption features. In contrast, stellar velocity
dispersions of active galaxies can be measured in the near-IR, where AGN-to-star flux
ratio is much smaller, particularly with the laser—guide-star adaptive optics. However, it is
crucial to test whether the stellar velocity dispersion measured from the near-IR spectra is
consistent with that measured from the optical spectra.

Using the TripleSpec at the Palomar 5-m Telescope, we obtained high quality spectra
ranging from 1 to 2.4 micron for a sample of 35 nearby galaxies, for which dynamical black
hole masses and optical stellar velocity dispersion measurements are available, in order to
calibrate the stellar velocity dispersion in the near-IR. In this poster, we present the initial
results based on 10 galaxies, with the stellar velocity dispersion measured in the H-band.
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[¥£GC-17] Narrow-line region of two radio—quiet quasars

Semyeong Ohl, Jong—HakWool, Vardha Bennert’
]Department of Physics and Astronomy, Seoul National University
ZDepar[ment of Physics, University of California, Santa Barbara

We investigate the radial properties of the narrow-line region (NLR) in two radio—quiet
quasars, PG1012+008 and PG1307+085, using the spectra obtained with the FORS1 at the
Very Large Telescope. These high quality spectra with seeing < 0.6” enable us to extract
seven two-pixel (0.4”) spectra as a function of the radial distance from the accretion disk.
In contrast to [OIIl] narrow-band imaging, which can be contaminated by starbursts,
shock-ionized gas, and tidal tails, we use emission-line diagnostic to determine the true size
of the AGN-excited NLR. In this poster, we present the results based on the radial variance
of HPB to [OIII] A5007 ratio. For both targets, the [OIII] emission line exhibits a blue wing,
suggesting an outflow of gas. In the case of PG1307+085, the blue wing disappears at the
distance of 1”. We will discuss the properties of the NLR in detail.

[XGC-18] Polarization of Double Peaked Active Galactic Nuclei

JEE

AE S P o)

A small number of active galactic nuclei are known to exhibit prominent double peak
emission profiles indicating the presence of a relativistic accretion disk model. Using a
Monte Carlo technique, we compute the linear polarization of a double peaked broad
emission line.

A Keplerian accretion disk is adopted for the double peak emission line region and the
Schwarzschild geometry is assumed in the emission region. Far from the accretion disk
where flat Minkowski geometry is appropriate, we place a scattering region in the shape of
a spherical shell sliced. We generate a line photon in the accretion disk in an arbitraray

direction in the local rest frame and follow the null geodesic of the photon until it hits the
scattering region. The profile of the polarized flux is mainly determined by the relative
location of the scattering region with respect to the emission source. When the scattering
region is in the polar direction, the linear degree of polarization also shows a double peak
structure. Under a favorable condition we show that up to 1% of linear degree of
polarization may be obtained.
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[B}GC-19] Thermal and Dynamical Evolution of a Gaseous Medium and
Star Formation in Disk Galaxies

Chang-Goo Kiml, Woong-Tae Kiml, and Eve C. Ostriker’
!Seoul National University, z University of Maryland

Formation of self-gravitating gas clouds and hence stars in galaxies is a consequence of
both thermal and dynamical evolution of a gaseous medium. Using hydrodynamics
simulations including cooling and heating explicitly, we follow simultaneously thermal and
dynamical evolution of galactic gas disks to study dynamics and structures of galactic
spiral shocks with thermal instability and regulation of the star formation rates (SFRs). We
first perform one-dimensional simulations in direction perpendicular to spiral arms. The
multiphase gas flows across the arm soon achieve a quasi-steady state characterized by
transitions from warm to cold phases at the shock and from cold to warm phases in the
postshock expansion zone, producing a substantial fraction of intermediate-temperature gas.
Next, we allow a vertical degree of freedom to model vertically stratified disks. The shock
front experiences unsteady flapping motions, driving a significant amount of random gas
motions, and self-gravity promotes formation of bound clouds inside spiral arms. Finally,
we include the star formation feedback in both mechanical (due to supernova explosion) and
radiative (due to FUV heating by young stars) forms in the absence of spiral arms. At
saturation, gravitationally bound clouds form via thermal and gravitational instabilities,
which are compensated by disruption via supernova explosions. We find that the FUV
heating regulates the SFRs when gas surface density is low, confirming the prediction of
the thermal and dynamical equilibrium model of Ostriker et al. (2010) for star formation
regulation.

[8FGC-20] Dynamics of charged particles around a compact star with
strong radiation

Jae Sok Ohl, Hongsu Kim® & Hyung Mok Lee'
lDepartment of physics and astronomy, Seoul National University, K VN, KASI

It is the conventional wisdom that the Poynting—Robertson effect is essentially the
outcome of the interplay between absorption and reemission processes. For a better
understanding of the motion of charged particles around a compact star with strong
radiation, we reached an alternative interpretation for the Poynting—Robertson effect based
on the covariant formalism and found that it is attributed to the combination of the
aberration and the Lorentz transformation of the radiation stress-energy tensor. As a
general relativistic application of the Poynting—Robertson effect, we studied the dynamics of
test particles around the spinning relativistic star with strong radiation. We discovered that
the combination of the angular momentum and the finite size of the star generates
"radiation counter drag” which exerts on the test particle to enhance its specific angular
momentum, contrary to the radiation drag. The balance of the radiation drag and the
radiation counter drag renders the particle to hover around the spinning luminous star at
the "suspension orbit”. The radial position and the angular velocity of the particle on the
"suspension orbit” are determined by the angular momentum, the luminosity, and the size of
the central star only, and they are independent of the initial position and velocity of the
particle.
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[*GC-21] Gas Dynamical Evolution of Central Regions of Barred
Galaxies

A4, 2

Seoul National University

We investigate dynamical evolution of gas in barred galaxies using a high-resolution,
grid-based hydrodynamic simulations on two-dimensional cylindrical geometry.
Non-axisymmetric gravitational potential of the bar is represented by the Ferrers ellipsoids
independent of time. Previous studies on this subject used either particle approaches or
treated the bar potential in an incorrect way. The gaseous medium is assumed to be
infinitesimally—thin, isothermal, unmagnetized, and initially uniform. To study the effects of
various environments on the gas evolution, we vary the gas sound speed as well as the
mass of a SMBH located at the center of a galaxy. An introduction of the bar potential
produces bar substructure including a pair of dust lane shocks, a nuclear ring, and nuclear
spirals. The sound speed affects the position and strength of the bar substructure
significantly. As the sound speed increases, the dust lane shocks tend to move closer to the
bar major axis, resulting in a smaller—size nuclear ring at the galactocentric radius of about
1 kpc. Nuclear spirals that develop inside a nuclear ring can persist only when either sound
speed is low or in the presence of a SMBH; they would otherwise be destroyed by the ring
material with eccentric orbits. The mass inflow rates of gas toward the galactic center is
also found to be proportional to the sound speed. We find that the sound speed should be
15 km/s or larger if the mass inflow rate is to explain nuclear activities in Seyfert galaxies.

[+GC-22] Relativistic Hydrodynamic Codes for Adiabatic and Isothermal
Flows

Hanbyul Jangl, Dongsu Ryul, Indranil Chattol:)adhyay2
ZCﬁungnam National University, Daejeon 305-764, South Korea,
ZAR]ES, Manora Peak, Nainital-263129, Uttaranchal, India

Many astrophysical high energy phenomena involve relativistic flows. We describe codes
for adiabatic and isothermal flows in relativistic regimes. For adiabatic flows, we employ an
equation of state (EOS) which is simple and yet approximates very closely the EOS of the
single-component perfect gas. For isothermal flows, we use an EOS of constant sound
speed. We present the eigenstructures of relativistic hydrodynamics which can be used to
build numerical codes, and discuss the calculation of primitive variables from conservative
ones for both adiabatic and isothermal flows. The shock tube tests show differences
between the two flows.
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[+GC-23] Numerical simulations of rotating star clusters with 2 mass
components

Jongsuk Hongl, Eunhyeuk Kimz, Hyung-Mok Lee'
1Seoul National University, “Yonsei University

To understand the effect of the initial rotation for tidally bounded clusters with mass
spectrum, we performed N-body simulations for the clusters with different degrees of initial
rotation and compared to Fokker-Planck results. We confirmed that the cluster evolution is
accelerated by the initial rotation as well as the mass spectrum. For the slowly rotating
models, the time evolution of mass, energy and angular momentum show good agreements
between N-body and Fokker—Planck calculations.

On the other hand, for the rapidly rotating models, there are significant differences
between two approaches at the beginning of the evolution. By investigating cluster shapes,
we concluded that these differences are mainly due to secular instability that takes place for
very rapidly rotating clusters. The shape of cluster for N-body simulations becomes
tri—axial or even prolate, while the 2-dimensional Fokker-Planck simulation can treat only
oblate type axisymmetric systems. We also founded that there is the angular momentum
exchange from high mass to low mass.

[£GC-24] NGC 5728 T4 ring 7% ¥A #F A EHA
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[+GC-25] Merging Features and Optical-NIR Color Gradient of
Early-type Galaxies
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It has been suggested that merging plays an important role in the formation and the
evolution of early-type galaxies (ETGs). Optical-NIR color gradients of ETGs in high
density environments are found to be less steep than those of ETGs in low density
environments, hinting frequent merger activities in ETGs in high density environments. In
order to examine if the flat color gradients are the result of dry mergers, we studied the
relations between merging features, color gradient, and environments of 281 low redshift
ETGs selected from Sloan Digital Sky Survey (SDSS) Stripe82. The sample contains 222
relaxed ETGs, 38 ETGs with tidal features, 10 galaxies with dust features and 11 galaxies
with tidal and dust features, and Near Infrared (NIR) images are taken from UKIRT
Infrared Deep Sky Survey (UKIDSS) Large Area Survey (LAS). We find that r-K color
gradients of field sample galaxies are steeper than those of sample ETGs within cluster
environments. For the field sample galaxies, a relatively large number of galaxies with
peculiar features contribute to the steeper color gradients, while the absence of these
peculiar early-type galaxies make color gradients of the cluster sample galaxies intact. In
high density environment, ETGs are already evolved and relaxed, resulting flat color
gradients. However, in low density environments, a majority of ETGs undergone merging
recently which makes the color gradients steep.

[+GC-26] Early-type host galaxies of Type II and Ib supernovae

Hyewon Suhl, Sung-chul Yoonz, Hyun jin Jeongl, and Suk youngK. Yi'
Yonsei University, ZUHJ'Versity of Bonn

Recent studies find that some early—-type galaxies host Type II or Ibc supernovae (SNe II,
Ibc). This may imply recent star formation activities in these SNe host galaxies, but a
massive star origin of the SNe Ib so far observed in early-type galaxies has been
questioned because of their intrinsic faintness and unusually strong Ca lines shown in the
nebular phase. To address the issue, we investigate the properties of early-type SNe host
galaxies using the data with Galaxy Evolution Explorer (GALEX) ultraviolet photometry
and the Sloan Digital Sky Survey optical data. Our sample includes eight SNe II and one
peculiar SN Ib (SN 2000ds) host galaxies as well as 32 SN Ia host galaxies. The host
galaxy of SN 2005cz, another peculiar SN Ib, is also analyzed using the GALEX data and
the NASA/IPAC Extragalactic Database optical data. We find that the NUV - optical colors
of SN II/Ib host galaxies are systematically bluer than those of SN Ia host galaxies, and
some SN II/Ib host galaxies with NUV — r colors markedly bluer than the others exhibit
strong radio emission. We perform a stellar population synthesis analysis and find a clear
signature of recent star formation activities in most of the SN II/Ib host galaxies. Our
results generally support the association of the SNe II/Ib hosted in early-type galaxies with
core collapse of massive stars. We briefly discuss implications for the progenitors of the
peculiar SNe Ib 2000ds and 2005cz.
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[*GC-27] Abundance Anomalies and Star Formation History of merging

BCDs
AALY, AAF, ol ¢, A
ey e, Ca e e

We present elemental abundances of 95 blue compact dwarf galaxies (BCDs) at
2z=0.270.35 using the Sloan Digital Sky Survey (SDSS) DR7. We derived element
abundances using Te method. We found that nitrogen abundance of merging BCDs are
more enriched than normal BCDs by fast rotating young massive star. On the other hand,
neon and oxygen abundances for merging BCDs are slightly lower than the normal
BCDs.This might be result from the dilution by metal-poor gas infall during the interaction.
This means that merging BCDs undergone star formation event for a long time than normal
BCDs and we trying to explain using STARLIGHT code and various star formation rates
(SFRs) ratios. At a result, merging BCDs have older stellar population (>10 Myr) more
than normal BCDs and have clear distinction in elements abundances versus Ha/UV
diagram. We also discuss the characteristics of post merger candidate using FUV to NUV
ratios.

[+GC-28] Analysis of X-ray luminosities of isolated elliptical galaxies in
SDSS

Yun-Young Choil, Eunbin Kiml, Sungsoo S. Kim' & Changbom Park”
'Kyung-Hee University, “Korea Institute for Advanced Study

Park, Gott, & Choi (2008) found that when a galaxy is located within the virial radius
from its closest neighbor and the neighbor is an elliptical, the probability of the galaxy to
be an elliptical is very sensitive to the large-scale background density over a few Mpc
scales. They suggested that the large—scale dependence can be arise if the temperature of a
diffuse hot gas held by elliptical galaxies are higher in higher density environment. In this
study, to understand the large-scale environment affects the X-ray properties of individual
galaxies, we investigated the dependence of the X-ray luminosities of the elliptical galaxies
on the large-scale environment using X-ray and optical data which we selected from the
ROSAT All-Sky Survey and the Sloan Digital Sky Survey Data Release 7. To exclude
galaxies embedded in an intra-group/cluster medium which could enhance their observed
X-ray luminosity, we used isolated elliptical galaxies.
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[*GC-29] HST Pixel Analysis of NGC 5195

Joon Hyeop Lee, Sang Chul Kim, Chang Hee Ree, Jaemann Kyeong, Eon-Chang
Sung, Jiwon Chung
Korea Astronomy and Space Science Institute

We report the HST pixel analysis results of the interacting SO galaxy, NGC 5195 (M51B),
using the HST/ACS images in the F435W, F555W and F814W (BVI) bands. After 4x4
binning of the HST/ACS images to secure sufficient signal-to-noise ratio for each pixel, we
derive several quantities describing the pixel color-magnitude diagram (pCMD) of NGC
5195, such as blue/red color cut, red pixel sequence parameters, blue pixel sequence
parameters and blue-to-red pixel ratio. Those parameters reflect the internal properties of
NGC 5195 like age, metallicity, dust content and galaxy morphology. To investigate the
spatial distributions of stellar populations, we divide pixel stellar populations using the pixel
color-color diagram and population synthesis models. As a result, we find that the tidal
interaction with NGC 5194 significantly affects the stellar populations in their dust content
and mean stellar age.

[+GC-30] Constraining Physical Properties of High-redshift Galaxies :
Effects of Star-formation Histories

Seong-Kook Lee
Korea Institute for Advanced Study

Constraining physical (or stellar population) properties - such as stellar mass,
star—formation rate, stellar population age, and dust-extinction - of galaxies from
observation is crucial in the study of galaxy evolution.

This is very challenging especially for high-redshift galaxies, and a widely—used method
to estimate physical properties of high-redshift galaxies is to compare their photometric
spectral energy distributions (SEDs) to spectral templates from stellar population synthesis
models.

I will show that the SED-fitting results of high-redshift galaxies are strongly dependent
on the assumed forms of star-formation histories.

I will also present the results of SED-fitting analysis of observed Lyman-break galaxies
which show that parametric models with gradually increasing star—formation histories
provide better estimates of physical parameters of high-redshift (z>3) star-forming galaxies
than traditionally-used exponentially declining star-formation histories.

This result is also consistent with the predictions from the modern galaxy formation
models.
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[*GC-31] Star formation history of infrared luminous galaxies in the
SDSS

Jong Chul Leel, Myung Gyoon Leel, & Ho Seong Hwang2
!Department of physics and Astronomy, Seoul National University, Korea
CEA Saclay/ Service d’Astrophysique, F-91191 Gif-sur-Yvette, France

We present preliminary results of a statistical study on star formation history of infrared
luminous galaxies selected from a IRAS-SDSS matched sample. We derive their star
formation histories by comparing observed optical spectra and stellar population synthetic
model templates. We find that young population fraction (<500 Myr) increases with infrared
luminosity, while AGN-host (based on optical line ratios) galaxies show an enhancement of
star formation at intermediate age (around 1 Gyr) compared with starburst galaxies. These
results support that infrared luminosity is dominated by starburst activity and that there is
an evolutionary connection from starburst to AGN.

[*GC-32] Role of Bar Structures in Galactic Nuclear Activities

Seulhee Oh, Sukyoung K. Yi, Kyuseok Oh
Department of Astronomy, Yonser University

Galactic bars are supposed to be a channel of gas inflow to the galactic center and thus
possibly help nuclear star-formation and AGN activities. However, previous studies based
on small local samples did not agree with this expectation. We find it necessary to examine
the expectation using a large sample and so investigate the effects of bar structures on
galactic nuclear activities, based on the Sloan Digital Sky Survey (SDSS) DR7. We used
6,348 late-type galaxies brighter than Mr = -19.0 in the redshift range 0.01 < z < 0.05.
Late-type galaxies are visually classified into barred or unbarred galaxies using SDSS color
composite images. We compare the fractions of galaxies showing star-formation and AGN
activities among barred and unbarred galaxies as a function of optical color, stellar mass,
and black-hole mass. We have found that bar enhances nuclear star-formation activity on
galaxies having low stellar mass, and low black-hole mass. This effect is stronger in redder
galaxies. In the case of AGN, bar effects are higher in intermediate-mass galaxies. Bars
also have an effect on the strength(!) of the star-formation and AGN activity in our sample
as well. Thus, it seems that nuclear activities are powered by gas inflow from galactic bar
structures perhaps not always but under certain conditions.
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[2GC-34] HI Gas, as Important Driver of Galaxy Evolution

g ol ]
T

HI gas disks are known to be the largest ISM reservoir in most late type galaxies. When
the HI properties of galaxies such as total mass, density, and distribution change, the
galaxies may evolve quite differently. In this talk, I will present two groups of galaxies, one
undergoing HI stripping and one accreting more gas. I will discuss causes of gas stripping
and accretion, and possible consequences in galaxy evolution.
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[*GC-35] Warp Characteristics of Spiral Galaxies in the Virgo Cluster

Hyun-Jin Bael, Aeree Chungl, Gyulal. G. Jézsa2, Sung soo Kim3, Suk-]Jin Yoon'
]Depar[ment of Astronomy, Yonsel University, Korea
ASTRON Netherlands Institute for Radio Astronomy, The Netherlands
’Department of Astronomy and Space Science, Kyung Hee University, Korea

Warp phenomenon seems to be ubiquitous among spiral galaxies, and a a number of
mechanisms have been suggested as the origin including cosmic infall and tidal interactions.
In this work, we compare warp characteristics of cluster spirals and the ones in the field in
order to investigate the influence of environment on warping, in particular of gas disks. We
make use of a tilted-ring modeling (TRM) method to VLA HI (2lcm) data cubes of
carefully selected 20 spiral galaxies in the Virgo cluster. The TRM allows us to probe
kinematics, e.g., inclination, position angle, and velocity dispersion of HI disks. We compare
the properties of each tilted-ring component to mean properties based on optical images. In
this contribution, we present preliminary yet important findings on the warp characteristics
of spiral galaxies in dense environment, and discuss possible origins of those kinematical
structures.

[+GC-36] Environmental Effects on the Molecular Gas Properties of
Cluster Spirals

It is well known that the cluster environment can change the atomic gas properties of
galaxies through tidal interactions and/or by the hot cluster medium. Meanwhile, the
molecular gas is expected to be less vulnerable to its surroundings due to its higher density,
and no obvious influence of the environment on the molecular gas properties had been found
among cluster spirals until recently. However, in a recent study by Fumagalli et al. (2009)
of a sub-sample of Virgo spirals, it has been suggested that HI deficient galaxies can be
also CO deficient. In order to further investigate if the HI deficiency indeed can result in the
deficiency in molecular gas content, we compare the global CO and HI gas properties of
Virgo spirals with those of galaxies in the Ursa Major cluster and the Pisces cluster, much
lower density environments than Virgo. We discuss possible consequences of molecular gas
deficiency in star formation activity of spiral galaxies in high density environment.
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[*GC-37] Are There Any Old Globular Clusters in the Starburst Galaxy
M82?

Sungsoon Lim!, Narae Hwangz, and Myung Gyoon Lee!
!Seoul National University, Seoul, Korea
“National Astronomical Observatory of Japan,

MBS82 is a famous starburst galaxy which is dominated by young stellar populations and
ISM. Some previous studies indicated the existence of intermediate-age and old stellar
population in this galaxy, but little is known about them. We present a study of old globular
clusters in M82 using the Hubble Space Telescope archive data. From the cluster survey of
M8&2 we found 650 star clusters. We divided them into disk and halo star clusters according
to their position. The color-color diagrams show that all 19 halo star clusters are old
globular clusters. The disk sample may include both reddened young clusters and geniune
old globular clusters. We estimated their ages using spectral energy distribution fit method
with six filter data covering from ultraviolet (F330W) to infrared (F160W), and found that
30 of them are older than 3 Gyr. These are considered to be disk globular clusters. Twelve
of the halo globular clusters are found to be partially resolved into their member stars. The
(B-V) color range of the halo globular clusters is consistent with that of the Milky Way
globular clusters, but most of M82 globular clusters are bluer than (B-V)=0.7. The
existence of these old globular clusters suggests that the starburst galaxy M82 has an old
stellar halo that may be as old as the Milky Way halo.

[GC-38] A Photometric Study of Star Clusters in Nearby Barred Spiral
Galaxies

In Sung Jang and Myung Gyoon Lee
Astronomy Program, Department of Physics and Astronomy, Seoul National University

We present a photometric study of star clusters in three nearby barred spiral galaxies
NGC 1300, NGC 1672 and NGC 6217.

We use the Hubble Heritage CCD images taken with Advanced Camera for Surveys
(ACS) of Hubble Space Telescope (HST) in several filters.

We have selected hundreds of star clusters with V < 24 mag in each galaxy, based on
the morphological parameters and visual inspection.

Most of the blue star clusters with B-V < 0.5 are strongly concentrated in spiral arms.

A significant fraction of these star clusters are distributed in ansae (the joint between
spiral arms and bar structure).

Some of the blue star clusters are also found in the nuclear starburst region, especially in
NGC 1672.

A small number of star clusters are found in the bar region.

In contrast, the red star clusters with B-V < 0.5 are relatively uniformly located over the
entire field of galaxy, and show some central concentration around the bulge.

We discuss the physical properties of these star clusters with the expected results from
simulations.
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[ZID-01] Development of the Infrared Space Telescope, MIRIS

Wonyong Han', Dae-Hee Lee', Youngsik Park', Woong-seob Jeong',
Chang Hee Ree', Uk.-Won Nam', Bonkon Moon', Sung.-Joon Park’,
Sang-Mok Chal, Jeonghyun Pyol, Jang-Hyun Parkl, Nung Hyun Kal,
Kwangil Seonl, Duk-Hang Leel’2, Seung-Woo Rheeg, Jong—-Oh Parks,
Hyung Mok Lee’, Toshio Matsumoto™
'KASI, “UST, *’KARI, "SNU, "ISAS

MIRIS (Multipurpose Infra-Red Imaging System), is a small infrared space telescope
which is being developed by KASI, as the main payload of Science and Technology Satellite
3 (STSAT-3). Two wideband filters (I and H) of the MIRIS enables us to study the cosmic
infrared background by detecting the absolute background brightness. The narrow band
filter for Paschen a emission line observation will be employed to survey the Galactic plane
for the study of warm ionized medium and interstellar turbulence. The opto—mechanical
design of the MIRIS is optimized to operate around 200K for the telescope, and the
cryogenic temperature around 90K for the sensor in the orbit, by using passive and active
cooling technique, respectively. The engineering and qualification model of the MIRIS has
been fabricated and successfully passed various environmental tests, including thermal,
vacuum, vibration and shock tests. The flight model was also assembled and is in the
process of system optimization to be launched in 2012 by a Russian rocket. The mission
operation scenario and the data reduction software is now being developed. After the
successful mission of FIMS (the main payload of STSAT-1), MIRIS is the second Korean
space telescope, and will be an important step towards the future of Korean space
astronomy.
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[*ID-03] Laboratory test of MEMS based astronomical adaptive optics

Hyungjun Yu, Yong-Sun Park, Jongchul Chae, Heesu Yang
Astronomy Program, Department of Physics and Astronomy, Seoul National University

We built a simple Adaptive Optics (AO) system at laboratory. This AO system is a step
toward developing AO system for astronomical use. In this step, the AO system consists of
He-Ne laser as a artificial light source, wavefront sensor, MEMS (Micro electro mechanical
system) type deformable mirror and several lenses. MEMS deformable mirror allows the
compact system at low cost and the only several mm sized collimated beam. We made
Shack-Hartmann wavefront sensor using a lenslet array and a fast frame CCD. Its
performance is verified using an artificial phase disturber and noting the movement of spot
images by the lenslet array. The frame rate of the driving software is about 70 fps,
depending on the control parameters. The characteristics of MEMS deformable mirror was
measured which includes the voltage-to—deflection relation, influence function, and
cross—talk. The total system is operated under closed-loop control for the artificial phase
disturber and the wavefront is found to be compensated successfully.
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[*ID-11] VLBI Astrometry with Source Frequency Phase Referencing in
KVN

Taehyun Jung', Maria Riojaz’ Richard Dodsonz, Bong Won Sohn'
) Korea Astronomy & Space Science Institute (KASI),
“International Center for Radio Astronomy Research (ICRAR)

The multi-band receiving feed which is one of the unique characteristics of the Korean
VLBI Network (KVN) system compare to the other VLBI network enables to study precise
astrometry with a source frequency phase referencing (SFPR) techniques. SFPR almost
perfectly compensates the dominant non-dispersive tropospheric fluctuations by observing
sources with multi-frequency simultaneously, and it also corrects the dispersive ionospheric
fluctuations by adding a slow source-switching observation. In this talk, I will present the
results from the KVN astrometric observations with SFPR and the achievable astrometric
accuracy in KVN will be discussed.

[7ID-12] MEDIUM RESOLUTION SPECTRAL LIBRARY OF
LATE-TYPE STELLAR TEMPLATES IN NEAR-INFRARED BAND

Huynh Anh Le Nguyen', Soojong Pak', Myungshin Im* Wonseok Kang',
Sang-gak Leez, Luis C. HOS, Tae-Soo Py04, Daniel T. Jaffe5
School of Space Research, Kyung Hee University
ZDepartment of Physics and Astronomy, Seoul National University
IThe Observatories of the Carnegie Institution or Science
!Subaru Telescope, National Astronomical Observatory of Japan
EDepartment of Astronomy, University of Texas at Austin

We present medium resolution spectra in the near—infrared (IR) band 1.4-1.8 microns
at a resolving power of R = 5000-10000 of template stars in G, K, and M types with
luminosity classes of III observed by the echelle spectrometer, IRCS, at the SUBARU 8.2 m
telescope. Identification of lines in the template star spectra has been completed base on
the reference of Arcturus spectrum. We measured equivalent width (EW) of the lines, and
analyze the trends of EW through the stellar spectral types.
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[+ID-13] The Low-Latency Search for Gravitational Waves
from Compact Binary Coalescence

Sang Hoon Oh' for the LIGO Scientific Collaboration and the Virgo Collaboration
!National Institute for Mathematical Sciences

During the summer of 2010, the first low-latency search for gravitational waves from
compact binary coalescences was performed using the LIGO and Virgo instruments. The
aim was to provide triggers for follow-up by electromagnetic telescopes. In this
presentation we will describe the low-latency pipeline used to produce these triggers,
including the time-delay-based procedure used to localize them on the sky.

[-7ID-14] Comparison Study of Extensive Air Shower Simulations
with COSMOS and CORSIKA

Soonyoung Roh, Jihee Kim, Dongsu Ryu
Department of Astronomy and Space Science, Chungnam National University,
Daejeon 305-764, Korea

Ultra-high energy cosmic rays(UHECRS) refer cosmic rays with energy above 1018eV.
UHECR experiments have employed air shower simulations to quantify the properties of
cosmic rays. Using COSMOS and CORSIKA, we have produced a library of over 15000
thinned extensive air shower(EAS) simulations with the primary energies ranging from
1018.5eV to 1020eV and the zenith angle of primary cosmic ray particles from 0 to 45 for
proton and iron primaries. We have compared the results from CORSIKA and COSMOS.
The comparison has shown perceptible differences in the ground distributions, longitudinal
distributions, Calorimetric energy, and Xmax distributions. We have also measured the
detector response evaluated using GEANT4 simulations. Here, we discuss S(800), ie. the
signal at a distance of 800 m from the shower core, as the primary energy estimator and
present the lateral distribution function(LDF) with S(800).
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Korea Astronomy and Space Science Institute
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Korea Astronomy and Space Science Institute
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Korea Astronomy and Space Science Institute
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[*FF-05] SPICA Near-Infrared Instrument, FPC and its Science

Woong—-Seob Jeongl, Toshio Matsumotoz's, Dae-Hee Leel, Chang Hee Reel,
Youngsik Parkl, Bongkon Moonl, Sung-Joon Parkl, Jeonghyun Pyol, Wonyong
Hanl, Hyung Mok Leez, Myungshin Im2, Bon-Chul Koog, Masateru Ishiguroz,

Jonghak Woo®, SPICA/FPC Team"**!
'Korea Astronomy and Space Science Institute, South Korea,
?Seoul National University, South Korea, I1SAS/, JAXA, Japan, 4NA0], Japan

The SPICA (SPace Infrared Telescope for Cosmology & Astrophysics) project is a
next-generation astronomical mission optimized for mid- and far-infrared observation with
a cryogenically cooled 3m-class telescope. Due to its high angular resolution and
unprecedented sensitivity, SPICA will enable us to resolve many key issues from the
star-formation history of the universe to the planetary formation.

As an international collaboration, KASI proposed the near—infrared instrument which is
composed of two parts; (1) science observation with the capability of imaging and
spectroscopy covering 0.7um to 5um (FPC-S) (2) fine guiding to stabilize and improve the
attitude (FPC-G). Here, we present the current status of SPICA/FPC.
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[*SF-03] Radiative transfer In General grid: RIG

Seok Ho, Leel,Young—Sun, Parkl, and Jeong-Eun Lee”
]Astronomy Program, Dept. of Physics & Astronomy, Seoul National University
ZDept. of Astronomy and Space Science, Kyung Hee University.

We present a new code for solving non-LTE radiative transfer problems in a general
grid (RIG). RIG develops from RATRAN code (Hogerheijde & van der Tak 2000) using the
Accelerated Monte-Carlo method, and it can cope with line overlap effect among multiple
molecular and atomic species. In this algorithm we make grids in arbitrary coordinates
adequate to the problem, but, on the other hand, photons propagate in the Cartesian
coordinates. For spherical, cylindrical and other well defined coordinate, the problem of
tracing photon’s path reduces to solving simple quadratic equations. For example, the
outflow in the star formation have high dynamic range in scales from a few AU to ~ 0.1 pc
and have also cylindrical symmetry. So, we have used (r, a) coordinate system, where r is
the distance from the origin and a is z/ R2inthecylindricalcoordinateof(R,z). The (r, a)
coordinate realizes the density — power function of r — and temperature distributions of the
problems with smaller numbers of grid than the cylindrical coordinate does, and the former
consumes less time to solve the problems than the latter.

[+SF-04] Star Formation Activity in Infra-Red Dark Cloud at I753.2°

Hyun-Jeong Kim and Bon-Chul Koo
Department of Physics and Astronomy, Seoul National University

Infra-Red Dark Clouds (IRDCs) seen silhouette against the bright Galactic background in
mid-IR are a class of interstellar clouds that are dense and cold with very high column
densities. While IRDCs are believed to be the precursors to massive stars and star clusters,
individual IRDCs show diverse star forming activities within them. We report a remarkable
example of such cloud, the IRDC at /753.2°, and star formation activity in this cloud. The
IRDC was previously identified in part as three separate, arcmin-size clouds in the
catalogue of MSX IRDC candidates, but we found that the IRDC is associated with a long,
filamentary CO cloud at 2 kpc from the Galactic Ring Survey data of Bco J = 1-0
emission, and that its total extent reaches ~ 30pc. The Spitzer MIPSGAL 24mm data show
a number of reddened mid-IR sources distributed along the IRDC which are probably young
stellar objects (YSOs), and the UWISH2 H, data (2.122mm) reveal ubiquitous out flows
around them. These observations indicate that the IRDC is a site of active star formation
with YSOs in various evolutionary stages. In order to investigate the nature of mid-IR
sources, we have performed photometry of MIPSGAL data, and we present a catalogue of
YSOs combining other available point source catalogues from optical to IR. We discuss the
evolutionary stages and characteristics of YSOs from their IR colors and spectral energy
distributions.

82 / Bull. Kor. Astron. Soc. Vol. 36 No. 1, April. 2011



s
b
i
A
By
it
[T
o

x

[*SF-05] A Multi-Epoch, Simultaneous Water and Methanol Maser
Survey Toward
Intermediate-Mass Young Stellar Objects

Jae—Han Bael, Kee-Tae Kiml, So-Young Younl, Won-Ju Kiml’z,
Do-Young Byunl, Hyun woo Kangl‘s,and Chung Sik Oh'
‘Korea Astronomy and Space Science Institute,
ZDepar[mentoﬂstmnom yvandSpaceScience, ChungnamNationalUniversity
’Department of Physics and Astronomy, Seoul National University

We report multi-epoch, simultaneous 22 GHz water and 44 GHz Class I methanol maser
line survey towards 180 intermediate-mass young stellar objects, including 14 Class 0, 19
Class I objects, and 147 Herbig Ae/Be stars. We detected HoO and CH30H maser emission
towards 16 (9%) and 10 (6%) sources with one new H:O and six new CH3;OH maser
sources. The detection rates of both masers rapidly decrease as the central (proto)stars
evolve, which is contrary to the trends in high-mass star-forming regions. This suggests
that the excitations of the two masers are closely related to the evolutionary stage of the
central (proto)stars and the circumstellar environments. HO maser velocities deviate on
average 9 km s-1 from the ambient gas velocities whereas CHsOH maser velocities well
match with. For both maser emissions, large velocity difference (Ivigo—vsysl > 10kms ' and
[Vemson—Vsysl > lkms ') is mostly confined to Class 0 objects. The formation and
disappearance of H2O maser lines are frequent and the integrated intensities of them change
up to two orders of magnitude. In contrast, CHsOH maser lines usually show no significant
change in the intensity, shape, and velocity. This consistent with the previous suggestion
that H»O maser emission originates from the base of an outflow while 44 GHz Class I
CH30H maser emission arises from the interaction region of the outflow with the ambient
gas. The isotropic maser luminosities are well correlated with the bolometric luminosities of
the central the objects.

The fitted relations are Lo = 1.71%10°(Lo)"”and Leuson = 1.71%10"(Loo) >

[-SF-06] Spectroscopic Identification of Massive Young Stellar Objects
in the Galactic Center

Deokkeun An
Ewha Womans University

I present results from the Spitzer/IRS study to identify massive young stellar objects
(YSOs) in the Galactic Center (GC). Our sample of 107 YSO candidates was selected based
on Spitzer/IRAC colors in the central 300 pc region of the Milky Way Galaxy. We obtained
IRS spectra over 5 ym to 35 um, and identified massive YSOs by the presence of a 15.4 um
shoulder on the absorption profile of 15 um CO: ice, suggestive of high CH30H abundance
on CO: ice grains. This 154 um shoulder is clearly observed in 16 sources and possibly
observed in an additional 19 sources. We further show that 9 massive YSOs reveal
molecular gas—-phase absorption from CQOs, C2Hs, and/or HCN, which traces warm and dense
gas in YSOs. Our results provide the first spectroscopic census of the massive YSO
population in the GC.
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[XSF-07] Herschel-PACS Observations of YSOs

o] 3] o]AL and DIGIT team
oo PR

We observed several young stellar objects (YSOs) using the Photodetector Array Camera
and Spectrometer (PACS) aboard the Herschel Space Observatory. CO, OH, H2O, [O I], and
[C 1] lines were detected. CO rotational diagrams show two distinct gas components of
7400 K and 71000 K with a break around 1500 K of the CO excitation energy, indicative of
two different heating mechanisms: PDR and outflow shocks. OH and H2O line fluxes can be
fitted with temperatures different from what are derived from the CO rotational diagrams.
In order to understand the physical environment of line formation, the sources were modeled
with the 3-D radiative transfer code, LIME. We present the results of observations, simple
analysis, and modeling of Herschel-PACS spectra of the YSOs.

[EXSF-08] Astrophysical Jet Engine and the Rotating Disk-Jet System of
NGC 1333 IRAS 4A2

Minho Choi', Miju Kang', Ken'ichi Tatematsu®
!International Center for Astrophysics, Korea Astronomy and Space Science Institute,
Daedeokdaero 776, Yuseong, Daejeon 305-348
“National Astronomical Observatory of Japan, 2-21-1 Osawa, Mitaka, Tokyo
181-8588, Japan

Astrophysical jets play important roles in many interesting astronomical phenomena, such
as star formation, gamma-ray bursts, and active galactic nuclei. The jets are thought to be
driven by rotating disks through magneto-centrifugal processes. However, quantitative
understanding of the jet-driving mechanism has been difficult because examples showing
rotation in both disk and jet are rare. One of the important quantities in the models of jet
engine is the size of the jet-launching region. The bipolar jet of the NGC 1333 IRAS 4A2
protostar shows a lateral velocity gradient, which suggests that the SiO jet is rotating
around its axis. The jet rotation is consistent with the rotation of the accretion disk. The
disk—jet rotation kinematics suggests that the jet-launching region on the disk, or the
outflow foot-ring, has a radius of about 2 AU, which supports the disk-wind models.
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[*IM-01] Modeling the Galactic Rotation Measure at High Galactic
Latitude
Using MHD Turbulence Simulations

Takuya Akahoril, Dongsu Ryu' and Jongsoo Kim®
!Chungnam National University, “Korea Astronomy and Space Science Institute

Recently, Faraday rotation measure (RM) at high Galactic latitude has been investigated,
partly to explore the Galactic magnetic fields and partly to study the extragalactic magnetic
fields. The Galactic contribution to RM comes from the global component as well as the
turbulent component. So far the turbulent field was used to be analytically modeled with a
Kolmogorov-type power spectrum. Here, we present the initial results of the work where
the turbulent field is modeled using data of MHD turbulence simulations. Our work is
intended to be applied to simulations of RM surveys with LOFAR, ASKAP, MeerKAT, and
SKA.

[FIM-02] MHD turbulence in expanding/collapsing media

Junseong Park, Dongsu Ryu, Jungyeon Cho
Department of Astronomy and Space Science, Chungnam National University, Daejeon,
Korea

We investigate the driven magnetohydrodynamic (MHD) turbulence by including the
effect of the expansion and collapse of background medium. The main goal is to quantify
the evolution and saturation of the strength and characteristic length scales of magnetic
fields in expanding and collapsing media. Our findings are as follows. First, with the
expansion and collapse of background medium, the time evolution of the magnetic and
kinetic energy densities depends on the nature of forcing as well as the rate of expansion
and collapse. Second, at scales close to the energy injection (or driving) scale, the slope of
magnetic field power spectrum shallows with expansion but steepens with collapse. Third,
various characteristic length scales, relative to the energy injection scale, decrease with
expansion but increase with collapse. We discuss the astrophysical implications of our
results.
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[*IM-03] Correlation between Density and Magnetic Field in
Compressible MHD Turbulence

Heesun Yoon, Jungyeon Cho
Department of Astronomy and Space Science, Chungnam National University, Deajeon,
Korea

Most astrophysical systems are turbulent and magnetized. Magnetic field plays an
important role in the dynamics of ISM and influence all of properties of astrophysical
system. Information of magnetic field is very important to understand properties of
astrophysical systems. For example, one way to obtain information of magnetic field is to
use Rotation Measure. Mean strength of the magnetic field along the line of sight can be
estimated from RM/DM. (where RM is rotation measure, DM is dispersion measure) For
the estimation of magnetic field strength using RM/DM, the correlation between density and
magnetic field is very important. When there is no correlation between density and
magnetic field the relation gives exact mean magnetic field strength. But, if the correlation
is positive, it overestimates the magnetic field strength, while if the correlation is negative,
it underestimate the strength.

We calculate correlation between density and magnetic field in compressible MHD
turbulence.

[FIM-04] Automatic Searching Algorithm for Galactic HI at Forbidden
Velocities in the Inner-Galaxy ALFA Low-Latitude HI (I-GALFA)
Survey

Kang, Ji—hyunl, Bon-Chul Kooz, Gibson, S. J.S, Douglas, K. A.l, Geumsook Park.z,
Peek, J. E. G.", Korpela, E. J°, Heiles, C. E.”
! Arecibo observatory, ?Seoul National University, I Western Kentucky University,
“Colombia University, Uc Berkeley

The faint wing-like features at velocities beyond the velocity boundaries of the Galactic
rotation (Forbidden-Velocity Wings, FVWs) in the large-scale position—-velocity diagrams of
the HI surveys are thought to be associated with dynamical Galactic events. The primary
candidates of these FVWs are rapidly expanding HI shells of the old Galactic supernova
remnants (SNRs), which are too faint to be visible in other frequencies. The unprecedented
sensitivity and resolution of the I-GALFA survey enable detection of “all” HI shells of
Galactic SNRs at forbidden velocities predicted by Koo and Kang (2004). Therefore,
comparing the distribution of the FVWs visible in the I-GALFA survey and that of the
model will improve our understanding on the interstellar medium and the evolution of SNRs.
We have been developing an automatic searching algorithm for FVWs in the I-GALFA
survey to minimize the selection effects of visual inspection used in the previous FVW
study. We present the searching mechanism for FVWs and the statistical properties of the
automatically searched FVWs. Also, we discuss the similarities and the differences between
the distribution of the identified FVWs and that of the SNRs predicted by Koo and Kang
(2004).
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[*IM-05] Statistical Analysis of the HI Structure in Our Galaxy

o), FRAL wFs 2@ 55
]Departmenr of Physics ;md Astronomy, Seoul National University, Seoul 151-742, Korea,
) ? Arecibo Obs., USA, JKorea Astronomy and Space Science Institute, Daejeon 305-348,
Republic of Korea

We analyze the I-GALFA HI 21-cm line survey data in order to study the characteristics
of interstellar turbulence in the neutral hydrogen medium in the Galaxy. We select several
regions of 4.3 deg x 4.3 deg area near or far from the galactic plane both in the inner and
outer Galaxy, transform the power of those regions into Fourier planes and derive one- and
two-dimensional power spectra of HI emission. Our Fourier-analysis shows that the
iso-power contours generally elongate along the latitude direction more in the outermost
spiral arm, which indicates that the HI structure is "filamentary” and mainly aligned along
the longitude. At high latitudes or in the interarm region, on the other hand, the iso—power
contours are close to circles implying that the HI structures are randomly distributed or
"clumpy”. In the inner Galaxy, we derive two-dimensional spectra both far from and near
the arm and explore the nature of the turbulence.

[FIM-06] SNR 0104-72.3: A remnant of Type Ia Supernova in a
Star-forming region?

o] Zﬁ%l, Sangwook Parkz, John P. Hughes:{ Patrick Slane4, David Burrows’
1224, ZUnjVersity of Texas at Arlington,
JRutgers University, “CfA, °Pennsylvania State University

We report our 110 ks Chandra observations of the supernova remnant (SNR) 0104-72.3 in
the Small Magellanic Cloud (SMC). The X-ray morphology shows two prominent lobes
along the northwest-southeast direction and a soft faint arc in the east. Previous low
resolution X-ray images attributed the unresolved emission from the southeastern lobe to a
Be/X-ray star. Our high resolution Chandra data clearly shows that this emission is diffuse,
shock-heated plasma, with negligible X-ray emission from the Be star. The eastern arc is
positionally coincident with a filament seen in optical and infrared observations. Its X-ray
spectrum is well fit by plasma of normal SMC abundances, suggesting that it is from
shocked ambient gas. The X-ray spectra of the lobes show overabundant Fe, which is
interpreted as emission from the reverse-shocked Fe-rich ejecta. The overall spectral
characteristics of the lobes and the arc are similar to those of Type Ia SNRs, and we
propose that SNR 0104-72.3 is the first case for a robust candidate Type Ia SNR in the
SMC. On the other hand, the remnant appears to be interacting with dense clouds toward
the east and to be associated with a nearby star-forming region. These features are
unusual for a standard Type Ia SNR. Our results suggest an intriguing possibility that the
progenitor of SNR 0104-72.3 might have been a white dwarf of a relatively young
population.
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[*IM-07] Dust Scattering Simulation in Taurus—-Auriga-Perseus(TPA)
Complex

Tae-Ho Liml, Kwang-Il Seonz, Kyung—-Wook Min'
1K0r¢a Advanced Institute of Science and Technology (KAIST),
“Korea Astronomy and Space Science Institute (KASI)

We present the FIMS/SPEAR FUV continuum map of The Taurus - Auriga - Perseus
(TPA) complex, which is one of the largest local association of dark clouds located in
(1,b)~([152,1801,[-28,0D).

We also present the result of FUV dust scattering simulation, which is based on Monte
Carlo Radiative Transfer(MCRT) technique. Before the simulation we generate the model
cloud using Hipparcos 77834 stars and the calculation of their E(B-V). From the
density-integrated image and the cross section image of the modeled cloud we confirmed
that the Taurus cloud is located in ~130pc.

The cloud north of the California nebula is known for its two layered structure and we
confirm that using the cross section image of the modeled cloud. In our modeled cloud, that
two clouds are located at “130pc and at ~300pc, respectively. Over the whole region the
result image of simulation is well correlated with the diffuse FUV observed with
FIMS/SPEAR. The dense core of the Taurus cloud, however, is not revealed completely in
the map.

[*IM-08] FUV spectral images of the Orion-Eridanus Superbubble region

Young-Soo Jo Kyoung- Wook Min', Kwang-TI Seon
Jerry Edelstem Wonyong Han”
Karea Advanced Institute of Sczence and Technology (KAIST)
“Korea Astronomy and Space Science Institute (KASI)
ISpace Sciences Laboratory, University of California, Berkeley

The far—ultraviolet (FUV) continuum and spectral images of C IV and H2 emission lines
for the region of Orion-Eridanus Superbubble (OES) are hereby presented and compared
with the maps obtained in other wavelengths. While the region shows complex structures,
consisting of hot gases and cold dust, a close examination reveals that the FUV emission in
this region can be understood reasonably as the result of their interactions. We confirm the
origin of most diffuse FUV continuum to be starlight scattered by dust, but we also find
that the ionized gas also contributes 50-70% of the total FUV intensity in the regions of
H_alpha arcs. We note the bright diffuse FUV continuum in the eastern part of the northern
dust-rich region, and attribute it to the bright early-type stars more abundant in this region
than in the west as the amount of dust itself does not seem to be much different across
"arc A’ that separates the two regions. In addition, two P Cygni-type stars are identified in
this eastern region and their peculiar spectral profiles around the C IV emission line are
anifested in the scattered diffuse spectrum. Besides this, the C IV emission is generally
enhanced at the boundaries of the hot X-ray cavities where thin dust regions are located,
confirming the thermal interface nature of the origin of this cooling emission line. The
morphology of the H2 emission shows a general correlation with dust extinction features
but its intensity peaks are rather located in thin dust areas, off the peak dust regions.
Furthermore, H2 emission is seen to be weak in the arc A region though the arc passes
through the center of the dust-rich area. Hence, the H2 emission and dust features, together
with those of X-ray and ion lines emissions, show stratified structure of arc A quite well,
again confirming its thermal interface nature.
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T5t0f 2209 0ls ¢E, £& LT S2 FotLl, CME 2 0lF Dimming ¥Ho| HgE
ALY AL, HMGS 220HMHE LA He L S0 &8 722 -5t AL, 53
2 AN E B0 2 &F2I|0| LMcte FXNRAL2 SAEHME B AL
Ol CHSt HLUSH AX HAS Soll IS = Us AR NS0 UCH. EHY2AS A|IAE2
S&HI|H0 HECZ WU EHSF H-alpha 2= AIAEN E Y 2SS A|AHS 296t
QUCH. BN H-alpha &= AlAES MZ2 L2F2 TSN JIE2 AIAEE JOH0I=6t
A2H, UE=Ks S8 Ns ASANLAEHES ASoHRACEH. L8 Y s AAg2
Heliostatdl grating2 Ol&3dt AlAEE R=FoIN =2 ot JACH. 1 22 HAF=Z
= 20 &gst ARJF M#HE0l g0(active optics)2t AO(adaptive optics)Jb QUL 3l
CHOIO 2loh ZMEl= =Xte <2 t = CT(correIation tracker) §,

Tip-tilt DIHE 0|88 AlAE HR )
=LH-Qol F&H AIOIESl 23 HIO0IEE &5t 2LIHE oI | L|E1a' AIA%“S
=oIQUCH. 2 A0 AE SDIP(Solar Data Image Processing) ﬁ&éﬂlma AHES=Z Y
25t 2ot UCH. SDIP AZEHH= Borland CHHE OlEdiA Y ZIU2H, 2LIHE
AAEE SDIP§ OlSolA 222 FTP AIOIENAM Z2AAIZICZ EHY HIOIEE &S5, 2

LIEf& ot {18t 20IC.
Ao ?:?:.3 IS 20108 QR LFH JIAE 2IPIMALHMED XFots Hd7RESY
8 ? P =)

=
MY 5D UCH 0 HRBAALL AHYS "SEI|M LS SIe RFIIA O
Y OHY RA APHAN 1Y, RETX 4, AP 58, APXH 8F S & 180
0I5 AUCH B AIYHIE 62RO 5ESO =X KIFOICH 0l AFYD 250 H3
(e X DSZO T Uols SENMHMEIS AMGUCH TIIMMEE 20138 EHY
HE 2001 HHIGH EBIYS Tast LEIMD RS DS B D UCH =
oimal A0 0/H S/ 2010E 40l 0122 Big Bear H2HE WR5H01 NARS

% HIOIHE =&dtd, A0 &5t UL E£8 LY S 201048 9 2H 1280
A, 22l 20113 280l =22l Max—Planck Institute for Solar System ResearchE & &0t
0 21 A Ast20|AF Max-Planck H3242| Director@ Sami K. Solanki 4=
Of XI= Ofcl BN HZEZZSHY et HFE £=8oIUCH. 20108 11E0ls AES AP
2 OlZI0] HFEIAIDN LEHN “RFI|4 HEE s FII4 o2 24 g” of ==
ZOSHA EIRUCE.

224 30| 0llde=E EHO*;‘J%BPED}E'?Q(HeIiospherio Plasma Physics Laboratory)
EHLXOZ 2 Al&GH EHYE0l 42220 wHolsE RONIMA Ol12 & 322 WL Us
Ect=0tel &2 I"* oEH éﬂ’é% EFAGHD| fAGH HEEACH. 0 HRANA TEE= $I1|
=2 Y22 Pa P S22 AS ARFHSY LIS 20| AJ| W20 0l &
A 202st 3P gEH0| 01RO XLD UL 2 AFANA TR XesE S22 SLEZ
UM 20D /\I_EEJ} WSFI|I2C & 2 21S0ICH. TetAd Z2tX01e 2xes
2N HIUYElte MMIISMEs Jl=2 MEstn UCH SN BN E2t=0I228 20t
HAME HYESIAO JHSH PE LU HYEUSHEMNO SHSH X220 ARHD U
Ch. & P42 = o J120UE A7 852 ot UL

2 EHUIINAS S48 2t™ d(ballooning

2 340 MEY ZIA(EH YALH)
instability)Oll %é* £X2oAE HRE L85l 20108 820l HAISIRIE FSoIRULEH.
d=Y A2 20109 9 UM 12&DFXl Max Planck Institute for Solar System ResearchZ
gE2oted 22 L EMEI FEM 2t =X RE AFRE SoIQUCH. 22N sle PHAY
H Sotet 8™ RKR(ring current)E &R/s& XXIIA0 HEH XE6t=XI0 28 A2
2011 28 AASIRIE FSOIQUCH. 2824 32 8N JIA4E =IPDIAALHdEHUHAN 22
ot QULH. 01 Al MHetSE W AHE, 01FJ] FJ0 2 APAUA HARSHD UL
0 2120 A2 30 SAILNE0 SFotUCH
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S2M 3|0 01EsE BHLLFI|aAAHPA(Solar and Space Weather Laboratory)2 EfFE
SOl st 2=Hol o3 L 0|0l X7 =HH OIXle S92 ARGt UL 20118EHE
S SHAIDLE 30I(zAME, 0lFAM, 2HEG) L SANE 90 (EME, &5d, s, o2
&, Uss, olls, &d, 2&, FX)0l 922 &) 6t JACH zLs a2
‘JIHIS & (machine learning)S 0IE8 SFIIAME AR |, 0|FH 32 ARD HY
S0 Oist qA2ZsN 2= H | 2XE, SME A2 B D0UHX YRl S
o 2 W20 28 AR, BHEY A2 SEH4 L EF RE XS AE Y- s o
7, ZHE A2 CMEQ 3XAE PX AR | UESs A2 ME 2 28 Hln ¢
7, 0lZE A2 ‘EF W HH HIH OE SO LM HE AR, 0IHs 3
22 NI =50 S92 0Ixles CME X A7 2 8 =0 JACH. 22l 2EM 3
22 8 M (1) HY 22 sS40 s 25 A2, (2) HYES-MWMIIES 2AHLE A7, (3)
EHY DX X 2= 2 o2 o7, (4) #d2t S2U0AM CMESl 2SR S8 HP2E
0 25 HIXNEW SN ot UCH. S SEM IS 20104 9 LH 14 HES
2 0l= NASA GSFC2| Dr. Gopalswamy A7 OE0WHA HA72ES 2ULD UCH

Solar Plasma Research Group

An important goal of this group is to understand the Sun-Earth system by clarifying
the dynamic nature of solar magnetic fields which are the origin of activity observed
in a solar—terrestrial environment. The group members are Tetsuya Magara (leader), An
Jun Mo, Lee Hwanhee, and Kang Jihye. The key topics are the generation of magnetic
fields in a deep interior of the Sun, transport of magnetic fields in the solar
convection zone where the magneto-convection is a key process, emergence of magnetic
fields into the solar atmosphere, diffusion of magnetic field in the solar atmosphere
observed as solar flares and jets, and eruption of magnetic fields into the
interplanetary space observed as coronal mass ejections. We also collaborate closely
with a space weather group in NiCT (National Institute of Information and
Communications Technology) for developing a realistic space weather model .

AAZE FAA0| Aol Ues HHEFSHPA2 S SAINE 4802 2L AHULH. &
W 2ss 20, Keck, Gemini ObservatorysSel & &= A= 2 Cassini EAIMS 2=
28 245610 24, EA, EIOIE S9 U] ¥ dld 9 2= iz ¥ =2X4d9 M

S od

o =

S Mo olZdl Zetstd B30l 28 LEAPE ot AT
ZaE 3F2 EHOIE haze?l 2& 2= A= 0M UELl= 3010128 2 & S49
JHR)SEM et =22 PSS X0l LHESIAUCH. AMUHA 322 Gemini 202 = - 23D
NIFS S2 Xa &= Tz % Cassini EALHS 2&D| CIRSSl GIOIEHHE #E06t0 EHOIE
J12] hazeOll 2o A6t ALK, 2 HES =HS=Uz & =MAIL0NA 2HSH
=== THIS0H ACH.  Xtoll  =2PAIE0  2stet £018 2#8=2 WKIRT =02
CGS4-echelle =&JIE OIEo &2 =4 U 25 U= 24202 BES 2ZIIE

0

-

OlEdll €2 Hartley 216 olld2 Xt SOAM LIEILIE 0l20 22Ho =2 20 ol
HAGHD USH, 2 UHES 2 NS=UHIHAM LESHALCEH

SHHIIEC 2= A2 M 24E SR U SRF2HAI L=s ]9 NEE ¢
10 UACH. 22 2YEEU VERA 1=2 Honma 2HAF & Kagoshima CHE'2| Kurayama E2HAF2ES
3sAHAIAE Soll microguasar Cyg X-32| AW A= 2=GtD, 012 COE IHED HAHGHH
23Sl accretion & jetOl CHoWl SRt QUCH. L8k h

igh mass star forming region®!
W75N2l water maserl| AlZ2H0l (& FZ B30 oA E HRSHD UCH 23 HES2 =X
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Korean Institute for Advanced Study
Activity in 2010.4 - 2011.3

The astrophysics and cosmology group of Korea Institute for Advanced Study consists
of prof. Changbom Park, research prof. Juhan Kim, two assistant professors, and four
research fellows. Prof. Park organized a Korean Scientist Group (KSG) to participate
in the Sloan Digital Sky Survey IIl that will continue through 2014. In December 15,
2010 Prof. Park became the director of the new KIAS computer center, Center for
Advanced Computation (KIAS CAC). The newest clusters of KIAS CAC include the GPU
cluster system with 96 GPUs with a peak performance of 49 Tflops. The center consists
of a director, 6 professors, 2 research professors, and 4 supporting staffs.

Prof. Juhan Kim together with a student Jihye Shin is implementing gas dynamics in
the GOTPM code to study the galaxy formation in the cosmological context. The smoothed
particle hydrodynamics algorithm is being adopted and a new approach to simulating the
star formation, supernova feedback, radiative heating and cooling mechanism are under
investigation. Also they applied the individual time step method to the GOTPM to
enhance the overall speedups especially for the high resolution simulations. Prof. Kim
also translated the GOTPM code into the GPU language (CUDA) and obtained a speed-up
factor of about 7 relative to the CPU core.

Prof. Maurice H.P.M. wvan Putten started a new KIAS research program on
gravitational-wave physics and astronomy in light of the upcoming advanced detectors
of gravitational radiation. He is the group leader on the Korean side in a
Japanese—Korean  collaboration on data—analysis  for the  Large  Cryogenic
Gravitational-wave Telescope (LCGT). The objectives of the LCGT are fostering
international collaboration in the Asia Pacific region on gravitational-wave research
and opening a new window of observations on some of the most enigmatic transient
sources in the Universe, including core-col lapse supernovae and gamma-ray bursts. Or.
Van Putten's model for long duration gravitational-wave bursts for the putative inner
engines to some of these events is currently being implemented by LIGO for their
injections and searches.

Prof. Yong-Seon Song presented new measurements of the coherent motion of galaxies
based on observations of the large-scale redshift-space distortions seen in the
two—dimensional two-point correlation function of Luminous Red Galaxies in Data
Release Seven of the Sloan Digital Sky Survey. Dr. Song proposed new statistical
method to coherently combine Baryon Acoustic Oscillation statistics (BAO) and peculiar
velocity measurements exploiting decomposed density-density and velocity-velocity
spectra in real space from the observed redshift distortions in redshift space. Or.
Song explored the complementarity of weak lensing and galaxy peculiar velocity
measurements to better constrain modifications to General Relativity. Dr. Song, using
the latest physical modeling and constrained by the most recent data, develops a
phenomenological parameterized model of the contributions to intensity and
polarization maps at millimeter wavelengths from external galaxies and
Sunyaev-Zeldovich effects.

Dr. Graziano Rossi has combined the physics of the ellipsoidal collapse model with
the excursion set theory to study the shapes of dark matter halos. In particular, he
has developed an analytic approximation to the nonlinear evolution, introduced a
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planar representation of halo axis ratios, and provided simple physical explanations
for some empirical fitting formulae obtained from numerical studies. Dr. Graziano
Rossi, Dr. Prava Chingangbam and Prof. Park have extended the theoretical formalism of
the excursion sets statistics to models with local primordial non-Gaussianity. They
have confirmed their analytic predictions using simulated CMB full-sky non-Gaussian
maps. DOr. Graziano Rossi is currently continuing his work with Prof. Park on LSS
topology. The main goal is to constrain cosmological parameters and the equation of
state of dark energy with the next generation of galaxy surveys, and in particular
with BOSS.

Dr. Jaswant Kumar is working on the Semi-Analytic modelling of the formation and
evolution of galaxies in the Universe. He is also inspecting the effects of
galaxy—galaxy interactions on the properties of galaxies observed by the Sloan Digital
Sky Survey.

Dr. Jeong-Sun Hwang has joined KIAS astrophysics group in September 2010. She has
worked on galaxy evolution, in particular, dynamical evolution involved with
galaxy—galaxy and galaxy-intergalactic medium (IGM) interactions using smoothed
particle hydrodynamics (SPH) simulations. Or. Hwang and Prof. Park have started a
numerical study of interacting galaxies mainly using GADGET-2, an N-body/SPH
simulation code. The study aims at investigating the effects of galaxy interactions,
including distant flyby encounters, on their properties and overall galaxy evolution.

Dr. Seong-Kook Lee investigated the star-formation histories of high-redshift (3 <z
<6) star-forming galaxies using semi-analytic models of galaxy formation and the
principal component analysis, and also analysed the effects of (false) assumption
about the star-formation histories on the results of spectral energy distribution
(SED) fitting analysis, showing that there can be significant systematic biases in the
derived stellar population properties through which. Dr. Lee and Prof. Park are
developing a code fitting galaxy spectra to model spectra in order to derive their
physical properties.

Publication
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Scale Structure at the National Astronomical Observatory

29) Graziano Rossi, "Non—Gaussianity of the CMB and excursion sets", Toronto, Canada
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Galaxies and Their Masks & S=3I20M ZESIAULCE.

26 W= 0IUIAE CHE2 Tom Jones w4=2F SEHUES RS4 W42 8N 2F4
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2011, JKAS, 44, 23
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- Ann, H. B., Park, C., Choi, Y.-Y. * Isolated Galaxies and Isolated Satellite
Systems", 2010, ASPC, 421, 15
- Ann, H. B. " Galaxy Morphology Revealed by SDSS: Blue Elliptical Galaxies",
2010, Galaxies and Their Masks, pp.195-200
- Ann, H. B. 2010, "Morphology of Galaxies and Their Environment", proceedings of
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A2EAH A2 M R 42 L HMZSHQ 20 CHofl ARGt UM, A2t HX 2
A L 0lol 2di OPIE e Held H20 ol ARGt AUACH. E£&F 2R20612 W
221 CMB foregrounds2l & H& M4 20 CHol Hotd UCH. S AL Jgtel A
e B L B2 AHUO LFZEA0IN && AP WHE FH|SO0|C).

of =& 32 2009¢ 8& - 20104@ 7&8 =S¢t 0= EAS2AUS Scld2&utol oA
0 =R26t20 A=z AR26t=2 PHLHS0 e Held SA0 LIOIZXEE dlwst
0f 20t E4JI}¥E IIYsle ARE 25202 8oL S ol0l€HI20 st & &=
Y UHEAFRE N BS22Z SDSS AEE 0I256H0] Virgo 200l U= 2062 MZ2E2 =
28 =5l 0|2 0|28t 23 HARE L8t JUCH. 8HH, Fornax & Ursa Major 2ot
Ol CHst 2ZaA XM EAMXE L SDSS AI2E 245610 a0t XAy S4 & gE
A ALl CHOHOY HGHD ACH

Huigl2e A<k Prof. Hui has conveyed extensive studies of the interiors and
the magnetospheres of neutron stars, explosions of massive stars and their remnants,
high energy emission from various classes of astrophysical shocks as well as the
dynamics of high density stellar systems such as globular clusters. These
astrophysical systems enable us to probe the laws of physics in the most extreme
physical conditions which cannot be attained in any terrestrial laboratories. For al
the aforementioned fields, investigations have been carried in both theoretical and
observational aspects. For the observational investigations, our studies have covered
the whole electromagnetic spectrum, including utilizing the state-of-art high energy
observatories in space such as XMM-Newton, Chandra and Fermi Gamma-ray Space
telescope.

J2lD 2006 2EH BK219l SHAMAIREICZ AEE XHUHRKFTEAIATQOE A AL E
(& - 0l=%, B0+ - 2E8H, ZFH)S =ME =Z2 XAHU SFEA d0s
AHGIN, M2 HE 2 APALN ZRs M2 0" 528 SHEZ o0 AMgE 29
ol QUCH. LT EAl, F&HE A= L ASH0l4, 2l 2FSA ASd0old 20t
A W] AAE & HdR =22 ZHE 2222 B0 24 IHAHAIAWAM ERZ ots
AZOl MEIALE HiEot) QULCEH.

3. ARANH

A7 AMEZE 2329 FATAHOIE AHS DS PCIF AFT0E HMBEAA | ZASHASE
X, Photodensitometer, Q1B F=HAIABQ LENHNH JUs AstAEA0l JCH el
20 L Planetarium &2 s HFSTAIA0 U200, AMBAOI&EL, &, HEBEAHA
S0| &8 StMEQ NRS st AEASAZ 02T UL A2U0= 1491X] BHAIYS
B0l 4m S0 EXEHNH UL, 62X UAET URAHF, 9 250X BFAILRAZA, 821X AR
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