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Characterization of the Resonant Caustic Perturbation
FEF(HE2Y)
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Korean—Japanese Planet Search Program: Search for Planets around G-type Giants
Masashi Omiya(Tokai University), 8tI(& &™), Hideyuki lzumiura(OAO/NAQJ),
Olg & (M29™), Bun'ei Sato(TITECH), A2 2(H29), SENS(FS), Eiji
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Observational Study of Late—-Type Stars using KVN_Yonsei Radio Telescope
THE(RASH), 2SI (F2AH/F3IH), LA, HEH(FEH)
16:05~16:20 + ST-08 (p.51)
Simultaneous Observations of SiO and H20 Masers toward Known Stellar SiO and H20

Maser Sources. Il. Statistical Study
o), AN=(Fa)

U
=
o
o
HO
5%
o
o
o
P
x
e
o
HO

16:20~16:35 F ST-09 (p.52)
Mass—Loss Rate in Short—Period Cataclysmic Variables
Fedir V. Sirotkin, 2 SEH(ASCH)

16:35~16:50 7 ST-10 (p.52)
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Emission

TEEH(M2U), Christopher F. McKee(University of California), A3 2 (EEM),

S04 (University of Toronto), Michael, G. Burton(University of New South Wales),

Masaaki Hiramatsu(Academia Sinica), Michael S. Bessel(Mount Stromlo Observatory),

Takashi Onaka(University of Tokyo), 28 &(M2U), ¥SE(E29), Bryan
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Thermal and Hydrostatic Structure of the Protoplanetary Nebula : Influences of Wind
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NAKAZAWA(Tokyo Institute of Technology)
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16:20~16:35 7 TEGT-02 (p.63)

T-02
HEYAAS 0/2E AP

Sol o=

16:35~16:50 = TEGT-03 (p.64)
HAANOHE WS CTIO 4m &StURE ZNHNE
Ol =S (A MITH)
16:50~17:05 + TEGT-04 (p.64)
SNU Research Activities with United Kingdom Infrared Telescope

[19:00~ N = A A \
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09:00~09:30 = IM-01 (p.65)

Interstellar Turbulence and Observational Implications

09:30~09:45 2 IM-02 (p.65)
TRAO Outer Galaxy Surey in '*CO |

OlgS(@2d), dSA(SEH), F8=, N

ol
o
o
4
=]
0
H
0
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i
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09:45~10:00 + IM-03 (p.66)
Regulation of Star Formation in Turbulent, Multiphase Interstellar Media
a3, ASEH(M2T), Eve C. Ostriker(University of Maryland)
10:00~10:15 2 IM-04 (p.66)
Properties of Interstellar Turbulence in Galactic Ring Survey
T, 2oL (RA), RSs(BEH), S (F2H), ZHA(SEUH)
10:15~10:30 = IM-05 (p.67)
The statistics of isothermal turbulence in stratified medium
Olals, Rs=(EEMU), IE8x(F2Y), ZFA(ELEU)
M-06 (p.67)

I (p.
g 2= 28 2AN20MY 11 SAIEE 2R

10:30~10:32 i

Yoo &5

10:32~10:40 F4 |
IEEEEN % 7 2 #HS0) |

10:40~11:10 2 IM-07 (p.68)
A Study of Galactic Molecular Clouds through Multiwavelength Observations
SAE(EEA), QAS(WDY), 4, S, O|H3(M2H), Jerry Edelstein, Eric
Korpela , Ravi Sankrit(University of California)
11:10~11:25 T IM-08 (p.68)
Near—infrared Spectroscopy of Young Stellar Objects around the Supernova Remnant
G54.1+0.3

)4

28 dE, PEE(M2U), 202! (University of Toronto), Ol&2HAS)

11:25~11:40 F IM-09 (p.69)
AKARI near-infrared spectral observations on the shocked H2 gas of a supernova
remnant IC 443

NES(MIY), 22 (MEU), 42 (H2HAH), 0157 (3University of Toronto)
11:40~11:55 2 IM-10 (p.69)
FUV Images and Physical Properties of the OES region

A, UFZ(KAIST), HZd(H=2H)

— e
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11:55~12:10 F IM=11 (p.70)
FUV Emission-line Morphologies of the SNR G65.3+5.7
295, dzd(A

12:10~12:12 E IM-12 (p.70)
AKARI infrared observations of the Crab Nebula
ALX, P2E(ASU), OIXHE(Pennsylvania State University),

0l& 7 (University of
Toronto)

12:12~12:14 = IM-13 (p.71)
FUV Observations of The Taurus—Auriga—Perseus complex
A 0I H(KAIST), OltHEl, &2

gHZ, 23S, HHR, 228, H4E,

12:14~12:16 X IM-14 (p.71)

Analysis of the North Galactic Pole region with FIMS
o3, IFS(KAIST), 42
12:16~13:30 H A A A/ ZAEH 2E \
(D101 & R=del i A% : 0 & 2(FEH) |

13:30~14:00 & ID-10 (p.39)
Development of the Near Infrared Camera System for Astronomical Application
ES2(HIH/FEUH)

14:00~14:15 2 ID-11  (p.40)
STSAT-3 Main Payload, MIRIS Flight Model Developments
2E2, HEF(HIY),
]

SHRIE, OlthEl, &tg4al, H32d, 01&3, &
=24, 3 01(ﬁ-.v_-@) Ol (MBH/UST), IS8, dZY(H2Y), ¢ ),
S22(KARI), OIE=2(M20H), Toshio Matsumoto(A SCH/ISAS/JAXA)
14:15~14:30 —+ ID-12 (D 40)
MIRIS F=2=Jt0 2t FM Dewar & A
222, SH, 0018, SR, HYA, 0|3, HIF(H29),
H23), Y= (KBSI), U”‘Q,

/gﬁjEH), c3ST,
[ (H2H/ZE), s, @%%, 9EE, Y
HI2

0l &< (KARI), 0l (M2CH), Toshio

14:30~14:45 3 ID-13 (p.41)
Design of IGRINS Wavelength Calibration System

SIH), |0, YUR(AIM), 014 S(H2H/st ),

HE4=(NAQJ), Daniel T.

yS =]
&T%y

QIY(M2H/HEI), HEE(H
220(MRH), 0|8 S (HEAH/University of Texas at Austin),
Jaffe(University of Texas at Austin)

14:45~15:00 + ID-14 (p.41)

Release of AKARI/FIS Bright Source Catalogue B-2
HESHE(ME2A), AKARI/FIS Data Reduction Team
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15:30~15:45 3 ID-15 (p.42)
KVN 3 baseline fringe detection at 22GHz and 43GHz
=2(H29), Miyazaki, A.(NAQJ), HE Y, 0la44, HES, 254(H=29), Kobayashi,
H.(NAQJ)
15:45~16:00 =+ ID-16 (p.42)
KUN St BE 0188t 22/43GHz0IM 2 A& 2=

A

)

o

lad, Heg, Mx

oS o,

, SHAEN, 2IIEH(E2¢)

Ol

O

16:00~16:15 7 ID-17 (p.43)
VLBI test observations of the Korean VLBI Network at 43GHz
Olale, @54, &28, HEY, HHE, 2IIEH(AESA), Atsushi Miyazaki, Hideyuki
Kobayashi(NAQJ), StAEH, MEE(HEH), KVN team
16:15~16:30 + ID-18 (p.43)

Phase Referencing Capability in KVN

16:30~16:32 I ID-19 (p.44)
KJJVCE <8t VERA2000 N=THAMI| T AIE
AT, SIE, €7, (ME29), Noriyuki Kawaguchi, Hideyuki
Kobayashi(Z22=2gd20)

16:32~16:34 I |ID-20 (p.44)

SRAO Dual-Pole System Software Development

16:34~16:36 I ID-21 (p.45)

A ZSVIBIAZDIS XA 24 Y TEX HE Lnels
L
S

[l

16:36~16:38 & |D-22 (p.45)
SHUZSVIBIAZII(KIIVC)S 28 ¢ NMOE 8t Graphical User Interface(GUI) &3 &
=

-

gAg, 28R, LEHA, AN, SE, H-I(HE)

16:38~16:40 I ID-23 (p.46)

275 GHz Ol dE S 23S APG-11 2%t 3|2 2t
e, NS, M, =87, &8, 044, S (EHEN)

16:40~16:42 I |D-24 (

Y
EEMIE HES A AR
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16:42~16:44 X |D-25 (p.47)
VSOP-2 285 <9I8t 37-38GHz 1% 252 APG-12 3

X
del=, M8, HEE, 87, &353, 0144,
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[17:05~17:20 SLETAEA Al 2 3
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09:00~09:15 + GC-01 (p.72)

Secular Evolution of Nuclear Bulges through Sustained Star Formation
248 =(B3|t), Takayuki Saiton(NAQJ), & Y& (University of Texas), David Merritt, Donal
F. Figer(Rochester Institute of Technology), Keiich Wada(NAOJ)
09:15~09:30 + GC-02 (p.72)
Nonlinear Dynamical Friction of a Circular—orbit Perturber in a Uniform Gaseous Medium
2SH(AS)

09:30~09:45 =+ GC-03 (p.73)
Properties of Interstellar Turbulence Driven by Localized Exploding Sources in Rotating,
Vertically—stratified Disks
245, ASEHAM2)
09:45~10:00 = GC-04 (p.73)

Transition-wCDM Z2& 2 0/|&28t SN la Atz =4

5 |

Joi

10:156~10:40

L ex2 | E 8 4 S(ZE0) |

[u]

Bl
10:40~10:55 7 GC-05 (p.74)
The effect of young stellar populations in Early—type galaxies
MNolg, B, @74, 0|4 H(HAKICH),Ignacio Ferreras(University College
London),andKevinSchawinski(Yale University)

ro
ol
il

10:55~11:10 7 GC-06 (p.74)
AKARI Observation of the North Ecliptic Pole (NEP) Supercluster at z=0.087
DER, AHA(M2), AKARI NEP-Wide team
11:10~11:25 2 GC-07 (p.75)
AKARI Near—Infrared Spectroscopy of Blue Early—type Galaxies
OI=8(M2H), &354(CEA), 0¥, 0IZ&(M2U), Hideo Matsuhara(ISAS)
11:25~11:40 7 GC-08 (p.75)
Dependence of Barredness of Late-Type Galaxies on Galaxy Properties and Environment
OlZS (M), H&EH(DSHsH), 018 (M2U), =& S (ARCSEC)
11:40~11:55 7 GC-09 (p.76)
Introduction to AMUSES : AKARI survey with a window of opportunity
2XE, YA 018, olER(MSU)
11:55~12:10 2 GC-10 (p.76)
Discovery of the Extraplanar FUV Halo of NGC 891
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13:30~14:00 = GC-11 (p.77)
Extragalactic Research Highlights of AKARI
— From Nearby Galaxies to Quasars in the Early Universe —

14:00~14:15 7 GC-12 (p.77)
Selection of High Redshift Quasars with Infrared Medium-deep Survey
HOls, A, )], AXE, By, 2&(HASU)

14:15~14:30 7 GC-13 (p.78)
AKARI Spectroscopic Study of the Rest—frame Optical Spectra of Quasars at 3 <z < 5
M, dHA, 0lE=(M2U), QSONG team

14:30~14:45 3 GC-14 (p.78)

Toward a Self-Consistent Simulation of the Cosmic Reionization

14:45~15:00 7 GC-15 (p.79)

The black hole mass-—stellar velocity relation of the present—day active galaxies

15:00~15:02 X GC-16 (p.80)

The New Mass Estimator of Black Hole in Active Galaxies with Near Infrared Hydrogen

Line
2EH, dHA(M2), ZAUX(NRAO)
15:02~15:04 X GC-17 (p.80)
Rotation Measure of Giant Radio Galaxies
E=8A(H29)
[15:04~15:30 TAE 3 L §4 \
(25t 2 ex= W %Y 48 3s0) |

15:30~16:00 & GC-18 (p.81)
Formulation for the Relativistic Blast Waves and GRB Afterglows
A2 301304 TH)
16:00~16:15 7 GC-19 (p.81)
The spin of spiral galaxies in different environments
Bernardo Cervantes—Sodi(& 2921)

16:15~16:30 7 GC-20 (p.82)
The Topology of Galaxy Clustering in the Sloan Digital Sky Survey
Main Galaxy Sample: a Test for Galaxy Formation Models
ZEY(Fall), eaE(nsysr), A3=8H(F3), David H. Weinberg(Ohio State
University), 24&==(Z33I01), J. Richard Gott Ill(Princeton University), Michael S.
Vogeley(Drexel University)
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16:30~16:45 7 GC-21 (p.83)

Faraday Rotation Measurein the Large—-Scale Structure I

16:45~17:00 7 GC-22 (p.83)

Cosmological shocks and the cosmic gamma-ray background

TakuyaAkahori, DongsuRyu(Z =)

Renyi Ma, 8S(S& ), Hyesung Kang(2A&HTH)
’17305"17320 [ A 12EE ] SEITAHA AlA 2 HS
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o1),Brian Chaboyer(Dartmouth College)
ALXIS

(p.55)
The Globular Cluster System of the Virgo Giant Elliptical Galaxy NGC 4636

(p.56)
Near—Infrared Photometric Study of Young Star Clusters in the Dwarf Starburst Galaxy

NGC 1569

(p.56)
Dynamical Evolution of Mass Function and Radial Profile of the Globular Cluster System

of M87

ST-16
T ST-17
ST-18
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=13
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0l

= EP-01

=

2009 NIAI H=2

10:40~11:10

) 0F 0 8
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ERS

— — .=

(0.84)
mBQ
(p.85)

11:10~11:25 < EP-02
11:25~11:40 < EP-03
11:40~11:55 < EP-04
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13:30~13:45 T SE-13 (p.32)
Recent International Activity of KASI for Space Weather Research
AN, 8IS, OIMA, S7, A6t
13:45~14:00 + SE-14 (p.32)
Current Status of the Korean Solar Radio Burst Locator

EHR2H), EEZ2(H2H/EEMU), 01F2E, TZA, HAS(AR2Y), Dale E. Gary(New
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Jersey Institute of Technology), OIHE(E=TH)

=}
2
e
o
H
S

o
0
S}
m
ox
1]
™
Ho
£

= =
P S(HEY/E=), =&, 248, W6, =

0
x
o
i
2
=4
ol
02
o
A
=

14:156~14:30 + SE-16 (p.33)

CME and radio characteristics of making large solar proton events

EHON XY, 24, A, HAS(HE2H)
14:30~14:45 F SE-17 (p.34)
|dentification of backside solar proton events
BtXIG, 2EM, OlsE(Fa )

14:45~14:47 T SE-18 (p.34)
Relationship of ground level enhancements with solar erupted factors

K. A. Firoz, ZA&(HE9), Ivan Dorotovi¢, Teodor Pintér(Slovak Central Observatory),
Subhash C. Kaushik(Jiwaji University)
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IEEE] A& A ] MEE83))
15:30~15:45 T SS-01 (p.87)
A Study of P/2010 A2 Dust Cloud : Possibly Impact Triggered Dust Particles
Masateru Ishiguro(A2CH)
(p.87)
the  Asteroid-Comet  Transition Object 4015
ZJHA(AAM), HGE(HEHA), HEA(H M)
daE(dsl)

-

15:45~16:00 + SS-02
Photometric Observation of
Wilson—Harrington
16:00~16:15 F SS-03 (p.88
=4, EH, EIOIES 2L D248 22 HF
16:15~16:30 + SS-04 (p.88)
EFOIEH 2.0 = 2.1 micron AZEZH LIEIL DIEQ 226 AR
ANE, Ad4=(Za)
16:30~16:45 T SS-05 (p.89)
EtOIEF 3 Ol0IZ &8 SYUAN E0l= I StEt22 0|2 S HE AR
Zoner, Ada=(Zsl)
16:45~16:47 X SS-06 (p.89)
S5 D24 3 Micron AHER 3.00 — 3.10um ALOI0l =XHot= OI=Q 22
=018, A= (Zs)
16:47~16:49 I SS-07 (p.90)
Machholz & 4(C/2004Q2)1 CtE 4 E2 JtAESE IS 224 Hlw 3P
Y@, St MY, A&, IS(F3), LdHA(MS), 222(A=2T)
16:49~16:51 I SS-08 (p.90)
Lunar Sodium Observations at the Kyung—Hee Observatory
olss, dgE, 4= )
16:51~16:53 X SS-09 (p.91)
The Solar Nebular on Fire: A Solution to the Carbon Deficit in the Inner Solar System
Ol 2(MZ0H), Edwin A. Bergin(Univ. of Michigan), Hideko Nomura(Kyoto Univ)
16:53~16:55 X SS-10 (p.91)
Far-ultraviolet Observations of the Comet C/2001 Q4 (NEAT)
20d, Q1P =(KAIST)
16:55~16:57 X SS-11 (p.92)
Small-scale structures in the dust cloud associated with 17P/Holmes outburst
&t XI®, Masateru Ishiguro(AMS0H),
Daisuke Kuroda, Hideo Fukushima, Jun—ichi Watanabe(NAOJ)
[17:05~17:20 [ M 12EY ] 2SLTAHA A4 & H3 \
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[®IT-01]1 Application of mid-infrared TDLAS to various small molecule
diagnostics

Young Sik Lee
Department of Applied Chemistry
Kyung Hee University

The spectroscopy over a region from 3 to 17 pum based on the tuneable diode lasers
(TDLAS) is the most powerful technique for in situ studies of the diagnostics of small
molecules. The increasing interest in small molecules especially containing carbon,
oxygen, hydrogen, and fluorine containing ones can be fulfilled by TDLAS at 0.0001 cm-1
resolution, because most of these compounds are infrared active. TDLAS provides a
means of determining the absolute concentrations of the ground states of stable and
transient molecular species, which can be employed for the time dependent studies in sub
micro second scale.

Information about gas temperature and population densities can also be derived from

TDLAS measurements. Collisional energy transfer between the small molecules can be
studied with TDLAS. Also, a variety of free radicals and molecular ions have been
detected by TDLAS. Since plasmas with molecular feed gases are used in many
applications, there are new applications in industrial field. Recently, the development of
quantum cascade lasers (QCLs) offers an attractive new option for TDLAS.
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[2SE-01] Physics of Solar Flares

Tetsuya Magara
Dept..of Astronomy and Space Science, Kyung Hee University

In this talk we outline the current understanding of solar flares, mainly focusing on
magnetohydrodynamic (MHD) processes. A flare causes plasma heating, mass ejection,
and particle acceleration which generates high-energy particles. The key physical
processes producing a flare are: the emergence of magnetic field from the solar interior to
the solar atmosphere (flux emergence), formation of current-concentrated areas (current
sheets) in the corona, and magnetic reconnection proceeding in a current sheet to cause
shock heating, mass ejection, and particle acceleration. A flare starts with the dissipation
of electric currents in the corona, followed by various dynamic processes that affect lower
atmosphere such as the chromosphere and photosphere. In order to understand the
physical mechanism for producing a flare, theoretical modeling has been develops, where
numerical simulation is a strong tool in that it can reproduce the time-dependent,
nonlinear evolution of a flare. In this talk we review various models of a flare proposed
so far, explaining key features of individual models. We introduce the general properties
of flares by referring observational results, then discuss the processes of energy build—up,
release, and transport, all of which are responsible for a flare. We will come to a
concluding viewpoint that flares are the manifestation of the recovering and ejecting
processes of a global magnetic flux tube in the solar atmosphere, which has been
disrupted via interaction with convective plasma while rising through the convection zone.

[*SE-02] Intrusion of a Magnetic Field through the Overlying Field in
the Solar Atmosphere Induced by Ballooning Instability

Hongda1 Junl,G.S.Choe2
IDepartment of Astronomy and Space Science, Kyung Hee University
JSchoo]olSpaceH esearch, KyungHeeUniversity

It has been a puzzle in solar physics how a low-lying magnetic structure such as a
solar prominence surrounded by a strongly line-tied overlying field sometimes intrudes
through the latter and goes into eruption. A numerical simulation study of the solar
coronal plasma reveals that a ballooning instability can explain this type of eruptive
process. We consider an idealized situation with two flux ropes merging. When magnetic
field lines from different flux ropes reconnect, a new field line connecting farther
footpoints is generated. Since the field line length abruptly increases, the field line
expands outward. If the plasma beta is low, this expansion takes place more or less
evenly over the whole field line. If, on the other hand, the plasma beta is high enough
somewhere in this field line, the outward expansion is not even, but is localized as in a
bulging balloon. This ballooning section of the magnetic field penetrates out of the
overlying field, and eventually the originally underlying field and the overlying field come
to interchange their apex positions. This process may explain how a field structure that
has stably been confined by an overlying field can occasionally show a localized eruptive
behavior.

26 / Bull. Kor. Astron. Soc. Vol. 35 No. 1, April. 2010
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[SE-03] ACE and WIND Observations of Torsional Alfven Waves in
the Solar Wind

K. Marubashi, K.-S. Cho, Y.-D. Park ,and Y.-H. Kim
Solar and Space Weather Research Group,
Korea Astronomy and Space Science Institute

We examined variations of the solar wind magnetic fields which are characterized by
smooth field rotations with time scales of 2-7 hours, and identified the existence of two
classes of structures. One is a small-scale magnetic flux rope, and the other shows clear
characteristics of Alfven waves. In this study, we attempted to clarify fundamental
characteristics of the structure of the second class. We have found that the observed
features are basically described by the cylindrical structure consisting of the uniform
background field and the circular torsional wave field propagating along the background
field. We performed the least-squares fitting analysis for the observed rotational
variations with a simple model of the torsional Alfven wave as described above. The
fitted results show satisfactory agreement with observations and thus allow us to
determine the structure of the region occupied by the torsional Alfven wave. Furthermore,
the examination of ACE and WIND observations reveals several cases in which two
spacecrafts encountered the same structure at different position and different times.
Comparison of such cases provides further evidence that the observed rotational field
variations are due to the torsional Alfven waves, and not due to elliptically—polarized
Alfven waves.

[*SE-04] Formations of Coronal Hole Associated with Halo CME

Sujin Kiml, Sungeun LeeQ, Katsphide Mambashil, 'Kyung*Suk Chol, Su-Chan
Bong‘g, Yong-Jae Moon®

IKorea Astronomy and Space Science Institute, ’s TELab, Nagoya University,
“Department of Astronomy and Space science, Kyunghee University

We have studied the formation of coronal holes (CHs) associated with halo CMEs. For
this study, we used multi-wavelength data fromo Yohkoh Soft X-ray Telescope (SXT),
GOES ngt X-ray Imager (SXI), SOHO EIT 195 A, SOHO MDI magnetogram, MLSO He
110830 A, and BBSO H-alpha. The CHs are characterized by open magentic field regions
with low emission, density, and temperature and their open fields drive high speed solar
winds which cause geomagnetic storms. So far, the formation and the evolution of CHs
are not well understood. The formation of the dark region associated with the eruption of
a CME is well known as "coronal dimming” which may be caused by the mass depletion
near the CME footpoint. It is different from a typical CH since it persists for only one or
two days. In this study, we present three cases that show the formation of coronal holes
which are associated with three halo CMEs: 1) 2000 Jul 14, 2) 2003 Oct 28, 3) 2005 May
13. In the first case, hot plasma was ejected during a weak eruption and then filled out
the pre-existing CH. After the halo CME occurred, the hot plasma region becomes a CH
again. In the second and the third cases, we found newly formed CHs just after their
associated CMEs. All three coronal holes are associated with strong flares and persist
over 3 days until they disappeared by the solar rotation. Examining the MDI
magnetograms, we found that the magnetic polarity of each CH region has one polarity.
Based on these results, we suggest that the coronal holes can be formed by the CMEs
and they should be distinguished from the coronal dimming.
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[XSE-05] Analysis of Solar Surface Data Obtained by Domless Solar
Telescope of Hida observatory

Hyunnam Kim', Reizaburou KitajZ, Kiyoshi Ichimotoz, Kap-Sung Kim',
Gwangsun Choe!
!School of Space Research, Kyung Hee university, 1 Seocheon-dong, Giheung-gu, Yongin-si,
Gyeonggi—do 446-701, Republic of Korea
“Hida Observatory, Graduate School of Science, Kyoto University, Kamitakara,
Takayama, Gifii 506-1314, Japan

Ground-based solar observations have several merits such as wider field of view and
higher time cadence than those of satellite observations. The Domeless Solar Telescope of
Hida Observatory is designed to acquire solar surface images at the highest possible
spatial resolution using two types of spectrographs: a vertical spectrograph with the
highest wavelength resolution in the world, and a horizontal spectrograph that can take
images of the sun in multi-wavelength over the entire visible solar spectrum. The
temporal variation of fine features such as chromospheric grains in the supergranulation
cells and facular points in the network region has been obtained using DST Call K lines
compared with Hinode Call H lines. This analysis is expected to provide a fundamental
tool for research of diverse phenomena on the solar surface.

[*SE-06] Different Types of Active Region EUV Bright Points by Hinode/EIS

Kyoung-Sun Leel, Yong-Jae Moonl’Z, Sujin Kim®
IDepartment of Astronomy and Space Science, Kyung Hee University,
2 School of Space Research, Kyung Hee University
9 Korea Astronomy and Space Science Institute, Korea

We have investigated seven Extreme-Ultraviolet (EUV) bright points in the active
region (AR 10926) on 2006 December 2 by the EUV imaging spectrometer (EIS) onboard
Hinode spacecraft. We determined their Doppler velocities and non—thermal velocities from
15 EUV spectral lines (log T=4.7-7.2) by fitting each line profile to a Gaussian function.
We present the Doppler velocity map as a function of temperature which corresponds to
a different height. As a result, these active region bright points show two different types
of characteristics. Type 1 bright point shows a systematic increase of Doppler velocity
from -68 km/s (blue shift) at log T=4.7 to 27 km/s (red shift) at log T=6.7, while type 2
bright points have Doppler velocities in the range of -20 km/s and 20 km/s. Using MDI
magnetograms, we found that only type 1 bright point was associated with the canceling

magnetic feature at the rate of  2.4x10" Mx/hour. When assuming that these bright
points are caused by magnetic reconnection and the Doppler shift indicates reconnection
out flow, the pattern of the Doppler shift implies that type 1 bright point should be related
to low atmosphere magnetic reconnection. We also determined electron densities from line
ratio as well as temperatures from emission measure loci using CHIANTI atomic
database. The electron densities of all bright points are comparable to typical values of
active regions (log Ne=9.9-10.4). For the temperature analysis, the emission loci plots
indicate that these bright points should not be isothermal though background is
isothermal. The DEM analysis also show that while the background has a single peak
distribution (isothermal), the EUV bright points, double peak distributions.

28 / Bull. Kor. Astron. Soc. Vol. 35 No. 1, April. 2010
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[*SE-07] The role of magnetic flux variations in the evolution of EUV
bright points

Ryun-Young Kwon, Jongchul Chae
Astronomy program, Dept. of Physics and Astronomy, Seoul National Univ.

We report three types of evolutions of EUV bright points (EBPs) which are
characterized by their height variations. We analyzed three EBPs during their lifetimes
observed by STEREO/SECCHI/EUVI and we obtained heights, sizes, and intensities.
Moreover, we investigated their underlying magnetic bipoles observed by SOHO/MDI and
we measured distances and fluxes of the two opposite fragments. We found three distinct
changes in the heights of the EBPs: upward, downward, and flat. In the upward case, the
EBP showed a small and dark structure first, and then changed to a large and bright
loop. In the downward case, the EBP first appeared as a large and dark loop structure,
and then evolved to a compact and bright loop system. Finally, in the flat case, the height
and the size of the EBP didn’t change significantly. We found that those EBPs were
associated with three distinct contact types of their underlying magnetic fragments,
emerging, cancelling, and shearing, respectively. In all cases, both flux emergences and
flux cancellations were observed during the lifetimes of the BPs. The flux emergence was
dominant in the initial phase and the flux cancellation was significant when the intensity
reached its maximum. In addition, we found a remarkable correlation between the heights
of the EBPs and the distance of the opposite magnetic fragments.

[*SE-08] EUV Imaging Spectroscopic Study of a CME Source Region
by HINODE EIS

II-Hoon Kim'’ Suk-KyungSung®Kyoung-SunLee!,Chung-WooLee'”
Yong-Jae Moon?andKap-SungKim?
]Department of Astronomy and Space Science, Kyung Hee University
“QDepartment of School of Space Research, Kyung Hee University
IKyungHee Astronomical Observatory

The Extreme ultraviolet Imaging Spectrometer (EIS) on board Hinode provide us with
excellent imaging spectroscopic data with very good spatial and spectral resolutions,
which can be used for detecting Doppler flows in transition region and coronal lines as
well as diagnosing plasma properties such as temperature, density, and non-thermal
velocity. In this study we have made an EUV-imaging spectroscopic study of the source
region of a partial halo coronal mass ejection (CME) that occurred on 2007 July 9 in
NOAA 10961. Dopplergrams are obtained before and after the CME eruption using 12
EIS spectral lines (Log T= 4.9 ~ 7.2). Major results are summarized as follows. First, it
is noted that either red shifts disappeared or blue shifts newly appeared for all spectral
lines lower than Log T =6.0. Second, there were significant intensity increases for all
wavelengths. Third, there were no significant variations in non-thermal motions for all
wavelengths. We found one interesting bright point that newly appeared after the CME
eruption. We discuss the implication on the results in terms of the CME eruption.
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[*SE-10] Space Weather Effects on GEO Satellite Anomalies during
1997-2009

Ho-Sung Choil'z'g,]ae jin Leel, Kyung—-Suk Chol, II-Hyun Chol, and Young-Deuk
Park!

'Korea Astronomy and Space Science Institute, Daejeon, Korea
“University of Science & Technology, Daejeon, Korea
JRepublic of Korea Air F orce, Geryong, Korea

Numerous operational anomalies and satellite failures have been reported since the
beginnings of the "space age”. Space weather effects on modern spacecraft systems have
been emphasized more and more as increasing their complexity and capability. Energetic
particles potentially can destroy and degrade electronic components in satellites. We
analyzed the geostationary (GEO) satellite anomalies during 1997 - 2009 to search
possible influences of space weather on the satellite anomalies like power problem, control
processor problem, attitude control problem, etc. For this we use particle data from GOES
and LANL satellites to investigate space weather effects on the GEO satellites’ anomalies
depending on Kp index, local time, seasonal variation, and high-energy electron
contribution. As results, we obtained following results: (1) there is a good correlation
between geomagnetic index(Kp) and anomaly occurrences of the GEO satellite; (2)
especially during the solar minimum, occurrence of the satellite anomalies are related to
electron flux increase due to high speed solar wind; (3) satellite anomalies occurred more
preferentially in the midnight and dawn sector than noon and dusk sector; (4) and the
anomalies occurred twice more in Spring and Fall than Summer and Winter; (5) the
electron with the lowest energy channel (50-75keV) has the highest correlation (cc =
0.758) with the anomalies. High association between the anomalies and the low energy
electrons could be understand by the facts that electron fluxes in the spring and fall are
stronger than those in the summer and winter, and low-energy electron flux is more
concentrated in the dawn sector where the GEO satellite anomalies occurred more
frequently than high-energy electron flux. While we could not identify what cause such
local time dependences, our results shows that low-energy electrons (T100keV) could be
main source of the satellite anomaly, which should be carefully taken into account of
operating satellites.
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[*SE-13] Recent International Activity of KASI for Space Weather
Research

Kyung-Suk Cho, Young-Deuk Park, Jae Jin Lee, Su-Chan Bong, Yeon-Han
Kim, Jung-A Hwang, and Seonghwan Choi

Korea Astronomy and Space Science Institute

KASI's Solar and Space Weather Research Group (SSWRG) is actively involved in
solar and space weather research. Since its inception, the SSWRG has been utilizing
ground-based assets for its research, such as the Solar Flare Telescope, Solar Imaging
Spectrograph, and Sunspot Telescope. In 2007 SSWRG initiated the Korean Space
Weather Prediction Center (KSWPC). The goal of KSWPC is to extend the current
ground observation capabilities, construct space weather database and networking,
develop prediction models, and expand space weather research. Beginning in 2010,
SSWRG plans to expand its research activities by collaborating with new international
partners, continuing the development of space weather prediction models and forecast
system, and phasing into developing and launching space-based assets. In this talk, we
will report on KASI's recent activities of international collaborations with NASA for
STEREO (Solar Terrestrial Relations Observatory), SDO (Solar Dynamic Observatory),
and Radiation Belt Storm Probe (RBSP).

[*SE-14] Current Status of the Korean Solar Radio Burst Locator

Su-Chan Bongl, Jung-Eun Hwangbol'z, Chang Hoon Leel, Kyung-Suk Chol,
Young-Deuk Park', Dale E. Garys, Dae-Young Lee’
'Korea Astronomy and Space Science Institute,
2Department of Astronomy and Space Science, Chungbuk National University,
INew Jersey Institute of Technology

The Korean Solar Radio Burst Locator (KSRBL) is a single dish radio spectrograph,
which is designed to record the spectra of microwave (0.5 - 18 GHz) bursts with 1 MHz
spectral resolution and 1 s time cadence, and locate their positions on the solar disk
within 2 arcmin. It was installed at KASI in 2009 August, and operational thereafter. The
antenna pointing coefficients were initially determined during the installation and refined
later using a series of antenna pointing calibrations. The filter to prevent the radio
frequency interference around 2 GHz was designed and is to be installed. After the
installation, the full frequency coverage will be recovered from the temporarily restricted
frequency coverage (5 - 14 GHz). Also an effort to solve a couple of minor problems for
the full performance of the system is in progress.

32 / Bull. Kor. Astron. Soc. Vol. 35 No. 1, April. 2010
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[*SE-15] KSRBL #9 2 =7|%

5\

Jung-Eun Hwangbol'z, Su-Chan Bongl, Seonghwan Choil, Ji-Hye Baekl,
Kyung-Suk Cho! Dae-Young Leez, Young-Deuk Park’
‘Korea Astronomy and Space Sience Institute, QDepartment of Astronomy and Space
Science, Chungbuk National University
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[*SE-16] CME and radio characteristics of making large solar proton
events

Junga Hwang, Kyung-Suk Cho, Su-Chan Bong, Sujin Kim,
and Young-Deuk Park
Solar and Space Weather Research Group,
Korea Astronomy and Space Science Institute

We have investigated a relationship among the solar proton events (SPEs), coronal
mass ejections (CMEs) and solar flares during the solar cycle 23 (1997-2006). Using 63
SPE dataset, we found that SPE rise time, duration time, and decrease times depend on
CME speed and SPE peak intensity depends on the CME earthward direction parameter
as well as CME speed and x-ray flare intensity. While inspecting the relation between
SPE peak intensity and the CME earthward direction parameter, we found that there are
two groups: first group consists of large 6 SPEs (> 10,000 pfu at >10 MeV proton
channel of GOES satellite) and shows a very good correlation (cc=0.65) between SPE
peak intensity and CME earthward direction parameter. The second group has a relatively
weak SPE peak intensity and shows poor correlation between SPE peak intensity and the
CME earthward direction parameter (cc=0.01). By investigating characteristics of 6 SPEs
in the first group, we found that there are special common conditions of the extremely
large proton events (group 1); (1) all the SPEs are associated with very fast halo CME
(>1400km/s), (2) they are almost located at disk region , (3) they also accompany large
flare (>M7), (4) all they are preceded by another wide CMEs, and (5) they all show
helmet streamer nearby the main CME.

In this presentation, we will give details of the energy spectra of the 6 SPE events
from the ERNE/HED aboard the Solar and Heliospheric Observatory (SOHO), and onset
time comparison among the SPE, flare, type II burst, and CME.
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[*SE-17] Identification of backside solar proton events

Jinhye Park, Yong-Jae Moon, Dong-Hun Lee
Kyung Hee University, School of space research

Solar proton events, whose fluxes are larger than 10 particles cm-2 sec—1 ster—-1 for
>10 MeV protons, have been observed since 1976. NOAA proton event list from 1997 to
2006 shows that most of the events are related to both flares and CMEs but a few
fraction of events (5/93) are only related with CMEs. In this study, we carefully identified
the sources of these events. For this, we used LASCO CME catalog and SOHO MDI data.
First, we examined the directions of CMEs related with the events and the CMEs are
found to eject from the western hemisphere. Second, we searched a major active region in
the front solar disk for several days before the proton events occurred by taking into
account two facts: (1) The location of the active region is consistent with the position
angle of a given CME and (2) there were several flares in the active region or the active
region is the largest among several candidates. As a result, we were able to determine
active regions which are likely to produce proton events without ambiguity as well as
their longitudes at the time of proton events by considering solar rotation rate, 13.2° per
day. From this study, we found that the longitudes of five active regions are all between
90°W and 120°W. When the flare peak time is assume to be the CME event time, we
confirmed that the dependence of their rise times (proton peak time - flare peak time) on
longitude are consistent with the previous empirical formula. These results imply that five
events should be also associated with flares which were not observed because they
occurred from back-side.

[ SE-18] Relationship of groundf level enhancements with solar erupted
actors

K. A. Firoz', Kyung-Suk Cho', Ivan Dorotov1c Teodor Pintér,
Subhash C. Kaushik®
!Solar and Space Weather Research Group, Korea Astronomy and Space Science
Institute, Yuseong-Gu, 305-348 Daejeon, Republic of Korea
S]ovak Central Observatory, P. 0 Box 42, SK-94701 Hurbanovo, Slovak Republic
ISchool of Studies in Physics, Jiwaji Unzverszty Gwalior, M.P 474001, India

Cosmic rays registered by Neutron Monitors on the surface of the Earth are believed to
be coming from outer space, and sometimes also from the exotic objects of the Sun.
Ground level enhancement (GLE) is the sudden, sharp and short-lived increase in cosmic
rays originated from the Sun. Since GLE is the signature in solar cosmic ray intensity,
different solar factors erupted from the Sun can be responsible for causing it. In this
context, an attempt has been made to determine quantitative relationships of GLEs > 5%
with simultaneous solar, interplanetary and geophysical factors from 1997 through 2006
thereby searching the perpetrators which seem to be causing them. The study has
revealed that solar flares are stronger (0.71 x 10-4 w/m2) during GLE peaks than the
solar flares (1.10 x 10-5 w/m2) during GLE non-peaks and backgrounds. On the average,
the solar wind plasma velocity and interplanetary magnetic field are found stronger during
the GLE peaks than the GLE non-peaks and backgrounds indicating that the solar flares,
in conjunction with interplanetary shocks, sometimes may cause GLE peaks. Direct
proportionality of GLE peaks to simultaneous solar energetic particle (SEP) fluxes imply
that the GLE peaks may often be caused by SEP fluxes. Although the high intensity of
SEP fluxes are also seen extended few minutes even after GLE peaks, the mean (373.62
MeV) of the GLE associated SEP fluxes is much stronger than the mean (10.35 MeV) of
the non-GLE associated SEP fluxes. Evidences are also supported by corresponding SEP
fluences that the the mean fluence (T 5.32 x 107/cm2) across GLE event was more intense
than the mean fluence (T 2.53 x106 /cm2) of SEP fluxes across non-GLE event.
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[-ID-03] Introduction of High Resolution Spectrograph by using Optical
Freauency Comb.

Inwoo Han', Kang-Min Kim' and Tai Hyun Yoon®

Korea Astronomy and Space Science Institute
“Korea University
OFC (Optical Frequency Comb) is an optical spectrum which consists of equidistant
lines in frequency space. OFC can thus be used as an optical ruler. Since it was
demonstrated in late 1990s, it is revolutionizing many fields in frequency metrology such
as the measurement of absolute optical frequencies, the measure ratios of optical
frequencies with extremely high precision. It is also used in high-precision spectroscopy.
In astronomy, OFC can be used as a very accurate and stable wavelength standard for a
high resolution spectrograph to measure the radial velocity of celestial bodies with
extremely high accuracy of about several tens cm/s.
In our presentation, we will introduce some basic concepts of OFC and some issues to
use it in astronomical spectrograph. We will also present our plan to develop a high
resolution spectrograph with OFC.

[*ID-04] Focal Reducer for McDonald Otto Struve Telescope

Juhee Lim',YoungjuKim? Won-Kee Park®, Jinyoung Kim',
Seunghyuk Chang* ,Soojong Pak®, Myungshin Im?®
'Dept. of space science and Astronomy, Kyung Hee University, ZGreenOptics, Co,
# CEOU/Dept. of Physics and Astronomy, Seoul National University,
4 Samsung Electronics, Co, °School of Space Research Kyung Hee University

The CQUEAN (Camera for QUasars in EArly uNiverse) is an optical CCD camera
optimized for observation of high redshift objects. It is going to be attached to the
cassegrain focus of 2.1m telescope at McDonald Observatory, USA. We are making a
focal reducer for CQUEAN to secure a larger field of view.

The focal reducer is composed of four spherical lens, and it reduces the focal length of
telescope by one third. We designed the lens configuration, performed tolerance analysis,
and estimated the optical performance with ZEMAX. The differences in optical performace
with/without filters were also investigated. The result from ZEMAX shows that the
system has ample margin of errors for median seeing of 1.2” at McDonald observatory.
Even with aberration and alignment tolerance, the performance is better than the original
requirement. The lenses are now being made, and the lens barrel and an adapter for
assembly of the Andor CCD camera and the filter wheel is now under designing process.
We expect that the manufacturing of the focal reducer system as well as its optical test
will be finished by April 2010.

This work was supported by the National Research Foundation of Korea(NRF) grant
funded by the Korean government(MEST), No. 2009-0063616.
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[£ID-07] Auto-Guiding System for McDonald Otto Struve Telescope

Eunbin Kim', Won-Kee Parkz, Jinyoung Kim', Heeyoung Oh', Changsu Choiz,
Soojong Pakl, Myungshin Im” , John Kuehne®
1School of Space Research, Kyung Hee University
2 CEOU/Dept. of Physics and Astronomy, Seoul National University
8 McDonald Observatory, University of Texas, Austin

McDonald 2.1m Otto Struve Telescope is located in the Davis Mountains, 450 miles
west of Austin, Texas. The telescope was built in 1938, but it is still in demand today.
CQUEAN (Camera for QUasar in Early uNiverse) will be attached on this telescope and
perform Y-band imaging observations. Dynamics study of the telescope shows that
tracking errors are 0.1 arcsec/ 100sec in declination direction and 0.4 arcsec/ 100sec in
R.A. direction. In order to allow a long exposure (> a few minutes) of a target field, we
are making auto—guiding system for the 2.1m telescope. The auto-guiding system of
CQUEAN will be connected with TCS of the telescope. The expected number of stars on
the CCD field (297 square arcminutes) is about 1.2 stars which are brighter than
magnitude 175 in 2.97 square arcminutes. For more effective observation, we plan to
implement moving mechanism in guiding system so that guide CCD camera can see
wider off-axis fields.

This work was supported by the National Research Foundation of Korea (NRF) grant
funded by the Korea government (MEST), No. 2009-0063616.

[¥ID-08] Progress report on CQUEAN (Camera for QUasars in EArly
uNiverse)

Won-Kee Park', Eun bin Kim? Chang su Choi', Ju hee Lim®, Jin oung Kim?®
Hyeon ju Jeong®, Hee young Oh? Soo jong Pak®, Myung shin Im'
'CEOU/Dept. of Physics and Astronomy, Seoul National University

School of Space Research, Kyung Hee University

*Dept. of Astronomy and Space Sciences, Kyung Hee University

We report the current status of CQUEAN (Camera for QUasars in EArly uNiverse)
development. CQUEAN 1is an optical CCD camera which uses a 1024%1024 pixel
deep-depletion CCD. It has an enhanced QE than conventional CCD at wavelength band
around 1um, thus it will be an efficient tool for observation of quasars at z > 7. It will be
attached to the 2.1m telescope at McDonald Observatory, USA. A telescope interface
containing a focal reducer is being designed to secure a larger field of view at the
cassegrain focus of 2.1m telescope. Instrument control software will be written with
python on linux platform. We are carrying out lab tests to investigate the characteristics
of the system components in order to maximize the observational efficiency. Preliminary
results of the tests will be presented. CQUEAN is expected to see the first light during
summer season of 2010. This work is supported by the National Research Foundation of
Korea (NRF) grant funded by the Korean Government (MEST), No. 2009-0063616.
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[EID-09] Software Design of CQUEAN

Hyeonju Jeongl,Won*Kee Parkz, Eun bin Kiml, Chang su Choi2,
Soojong Pakl, Myung shin Imz, Jung-Hoon Kim®
1School of Space Research, Kyung Hee University
2CEOU/Dept, of Physics and Astronomy, Seoul National University
ISpace and Earth Technology, Inc

We are developing a CCD camera named CQUEAN (Camera for Quasars in Early
Universe) to search for quasars at z > 7. CQUEAN has a 1024%1024 deep depletion CCD
chip and will be attached to 2.1m Otto-Struve Telescope at McDonald Observatory, USA.
Although commercial software for the CCD camera is provided by the vendor, we are
going to develop our own software to control the other instruments as well, to carry out
efficient observation. There are four major parts in our software: Instrument control part
controls the camera and filter wheel to obtain imaging data. Quick look window is to
display acquired imaging data for quick inspection. Telescope control part interfaces with
Telescope Control System (TCS) to move the telescope and to get time or coordinate
information. Finally, Observation scripting facility part carries out a series of short
exposures in a batch. The whole software will be written in python on linux platform,
using the instrument control software libraries provided by the vendors.

This work was supported by the National Research Foundation of Korea(NRF) grant
funded by the Korean government(MEST), No. 2009-0063616.

[9HID-10] Development of the Near Infrared Camera
System for Astronomical Application

, Bongkon Moon"*
Space Astronomy R&D Group, Korea Astronomy & Space Science Institute (KASD,
“Dept. of Astronomy & Space Science, Chungnam National University

In this paper, I present the domestic development of near infrared camera systems for
the ground telescope and the space satellite. These systems are the first infrared
instruments made for astronomical observation in Korea.

KASINICS (KASI Near Infrared Camera System) was developed to be installed on the
1.8m telescope of the Bohyunsan Optical Astronomy Observatory (BOAO) in Korea.
KASINICS is equipped with a 512x512 InSb array enable L band observations as well as
J, H, and Ks bands. The field-of-view of the array is 3.3'x3.3" with a resolution of
0.39"/pixel. It employs an Offner relay optical system providing a cold stop to eliminate
thermal background emission from the telescope structures. From the test observation,
limiting magnitudes are J=17.6, H=175, Ks=16.1 and L(narrow)=10.0 mag at a
signal-to—noise ratio of 10 in an integration time of 100 s.

MIRIS (Multi-purpose InfraRed Imaging System) is the main payload of the STSAT-3
in Korea. MIRIS Space Observation Camera (SOC) covers the observation wavelength
from 0.9um to 2.0um with a wide field of view 3.67°x3.67°. The PICNIC HgCdTe detector
in a cold box is cooled down below 100K by a micro Stirling cooler of which cooling
capacity is 220mW at 77K. MIRIS SOC adopts passive cooling technique to chill the
telescope below 200K by pointing to the deep space (3K). The cooling mechanism
employs a radiator, a Winston cone baffle, a thermal shield, MLI of 30 layers, and GFRP
pipe support in the system. Opto—mechanical analysis was made in order to estimate and
compensate possible stresses from the thermal contraction of mounting parts at cryogenic
temperatures. Finite Element Analysis (FEA) of mechanical structure was also conducted
to ensure safety and stability in launching environments and in orbit. MIRIS SOC will
mainly perform the Galactic plane survey with narrow band filters (Pa a and Pa a
continuum) and CIB (Cosmic Infrared Background) observation with wide band filters (/
and H) driven by a cryogenic stepping motor.

o
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[*ID-11] STSAT-3 Main Payload, MIRIS Flight Model Developments

Wonyong Han', Dae- Hee Lee!, Youngsik Park Woong-— Seob Jeong', Chang
Hee Ree , Bong kon Moon Sung ]oon Park Sang Mok Cha'? , Uk- Won Nam
Jang— Hyun Park Duk- Hang Lee'” , Nung H un Ka Kwang Il Seon Sun
Choel Yang ]ong Oh Park Seung- Wu Rhee”, Hyung Mok Lee and TOSth
Matsumoto™
'Korea Astronomy & Space Saence Institute (KASI), *School of Space Research Kyung
Hee University (SSR KHU), University of Science & Technology (UST), Korea Basic
Science [nstitute (KBS[%, °Korea Aerospace Research Institute (KARI), “Seoul Nationai
University (SNU), ‘Institute of Space and Astronautical Science (ISAS/JAXA)

The Main payload of the STSAT-3 (Korea Science & Technology Satellite-3), MIRIS
(Multipurpose Infra-Red Imaging System) has been developed for last 3 years by KASI,
and its Flight Model (FM) is now being developed as the final stage. All optical lenses
and the opto—mechanical components of the FM have been completely fabricated with
slight modifications that have been made to some components based on the Engineering
Qualification Model (EQM) performances. The components of the telescope have been
assembled and the test results show its optical performances are acceptable for required
specifications in visual wavelength (@633 nm) at room temperature. The ensuing focal
plane integration and focus test will be made soon using the vacuum chamber. The
MIRIS mechanical structure of the EQM has been modified to develop FM according to
the performance and environment test results. The filter—-wheel module in the cryostat
was newly designed with Finite Element Analysis (FEM) in order to compensate for the
vibration stress in the launching conditions. Surface finishing of all components were also
modified to implement the thermal model for the passive cooling technique. The FM
electronics design has been completed for final fabrication process. Some minor
modifications of the electronics boards were made based on EQM test performances. The
ground calibration tests of MIRIS FM will be made with the science grade Teledyne
PICNIC IR-array.
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[7ID-13] Design of IGRINS Wavelength Calibration System

Hee young Ohl’z, Soojong Pakz, In-Soo Yukl, ChanParkl, Sang On Leel'g,
Moo-Young Chun', Kang-Min Kim'!, Sung ho Lee', Tae-Soo Pyo’, Daniel T.
Jaffe’

"Korea Astronomy & Space Science institute, Korea
?School of Space Research, Kyung Hee University, Korea
SDepartment of Applied Optics and FElectromagnetics, Hannam University, Korea
‘Department of Astronomy, University of Texas at Austin, USA
2Subaru Telescope, National Astronomical Observatory of Japan, USA

IGRINS (the Immersion GRating Infrared Spectrograph) is a high resolution infrared
spectrograph which is being developed by a collaboration of the University of Texas, the
Korea Astronomy and Space Science Institute, and Kyung Hee University. The
wavelength calibration unit of IGRINS will be situated between the telescope flange and
IGRINS dewar. It will include Th-Ar hallow cathode lamp, optical elements, and gas
absorption cell for the case that requires precise calibration (e.g., radial velocity
observation). The system will also use a tungsten halogen lamp in an integrating sphere
as a blackbody source for the flat-field imaging. IGRINS will be placed initially on the
McDonald 2.7m Harlan J. Smith telescope and later on 4-8m class telescopes. We present
an overview of the plan for the wavelength calibration sources and of the development
process for the optical and mechanical design of the IGRINS calibration system.

[ID-14] Release of AKARI/FIS Bright Source Catalogue B-2

Woong—-Seob Jeongl, AKARI/FIS Data Reduction Team'****%7
!Korea Astronomy and Space Science Institute, South Korea, ’ISAS/, JAXA, Japan,
ISeoul National University, South Korea, 4SRON, Netherlands, Jlmperja] College, UK,
6Open University, UK, "Sussex University, UK

The infrared astronomy satellite AKARI/FIS (Far-Infrared Surveyor) performed
all-sky survey in 4 Far-IR bands (50 - 200pm range). It observed around 94% of the
whole sky twice or more with a higher spatial resolution and a wider wavelength
coverage than that of previous all-sky mission, IRAS. The AKARI/FIS bright source
catalogue -2 is the second released version which included around 290,000 point sources.
It provides us with more reliable position and flux information, and around 4 times larger
number of sources compared with the first version of catalogue. The sensitivity limit at
90um band is 0.6 Jy and the estimated flux uncertainty is 20-35% for bright sources. The
catalogue will be open to public in this year after the improvement of accuracy, reliability
and completeness.
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[7-ID-15] KVN 3 baseline fringe detection at 22GHz and 43GHz

£29' Miyazaki, A% Wxd!, o] Agd! 234" Kobayashi, H.>

Tstap 2 2 o7, “National Astronomical Observatory of Japan

N<E%%7LL J°]22GHzﬂwBGHz*LEXI 1 ®J~} t4<%
R A= KVN 23X HE Age 34 4945 aoksta, =3 éizﬂ F38 9 KVNY
T Fu4 A VLBl Alg#Ze] W4 s B staixt o}

[*ID-16] KVN @43 & o] &3 22/43GHzolA 9 A &=

2T, o], M, AxE, sHAE, 7 7]H
Korean VLBI Network, Korea Astronomy and Space Science Institute
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[7-ID-17] VLBI test observations of the Korean VLBI Network at
43GHz

Sang-Sung Lee!, Chungsik Oh', Bong Won Sohn', Do-Young Byun', Tae-Hyun
Jungl, Kee-Tae Kiml, Atsushi MiyazakiZ, Hideyuki Kobayashiz, Seog-Tae Hanl,
Do-Heung Jel, and KVN team'

!Korean VLBI Network, Korea Astronomy and Space Science Institute
‘VERA group, National Astronomical Observatory in Japan

We have carried out 43-GHz VLBI test observations of the Korean VLBI Network
(KVN), which has obtained the first fringes at 22/43-GHz in 2009 (a talk by Sohn, Bong
Won). In collaboration with VERA (VLBI Exploration of Radio Astrometry) in Japan, we
have observed Active Galactic Nuclei (AGNs) and Orion-KL at 43GHz on 22nd and 23rd
December, 2009, in order to evaluate the baseline- and image-sensitivity of KVN and
KVN+VERA. In this talk we report the preliminary results of the VLBI test observations
of the Korean VLBI Network at 43GHz.

[*ID-18] Phase Referencing Capability in KVN

Following the success of detecting fringes on KVN (Korean VLBI Network), a phase
referencing observation is currently planned in order to achieve a better sensitivity in
mm-VLBI. The high frequency observation (= 22 GHz), wide bandwidths (~512 MHz)
and high speed data recording (~1 Gbps, Mark5B) will result in resolution and sensitivity
improvement on KVN. In particular, two powerful techniques of VLBI phase correction by
fast-antenna switching and multi-frequency phase referencing are also introduced in
KVN, hoping to resolve the problem of atmospheric delay errors which degrade the
coherence significantly. In this study, we have compared the expected performance of
phase referencing between fast antenna switching and multi-frequency phase referencing
and discussed the essential condition and postulates of phase referencing for KVN.

o
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[£ID-19] KJJVCE 9% VERA2000 Z&AA7] =43 A PF

QAR A, wg 5!, ¥l Noriyuki Kawaguchi’, Hideyuki Kobayashi®
" e, TR YA

AT Lol A= 20094 1%74] }‘——_1%7 VLBI#7] (Korea—Japan Joint VLBI
Correlator, KJJVCO)9 7dz AXE 53ttt KJJVCE =953 3t &%= (Korean
VLBI Network, KVN), KVNz} 4% ¢ VLBI #314 % xoete ddFEVLBIHSY
(Korea-Japan Joint VLBI Network, KJJVN), 2|3 3-Fde] VLBIZHZ2 FolA o}
VLBI#Z % (East Asian VLBI Network, EAVN)2. 2 #33F VLBI tlolE & A#xad 4
NEE AA-AZEJATG. 22 2E5AQA7], HolH s7] A A A =" (Raw VLBI Data
Buffer, RVDB), VLBIY ¥4 B A] ~ 8l (VLBI Correlation Subsystem, VCS), g o] & o}7}o]H.
Al 2~ "] (Peta-scale Epoch Data Archive, PEDA)Z TA ¥t 53] 4B Hd & VERA
A= HolZ e e DIR2000 2457|5715 AH&38ta Ql=dl, DIR2000S] A|#F@E o= <13
o] dlo]e & VCSeol AAst7] 3] DIR1000S 71 %3 VERA2000 &A1 A 71 & 733t
Z, VSI FH 9] HolHE 1Gbps L2 AW 17] S8 7|&ES] A28s Fstdon,
2009 10€ el VLBl # 71 Ad AR H AT & =FoA & VERA2000 Al =519 74 3 7|
Al ol s s Aavlsta)l sk

[¥ID-20] SRAO Dual-Pole System Software Development

Hyunwoo Kang', Chang Hee Kim® Hee Su Yang” and Yong-sun Park”
!Korea Astronomy and Space Science Institute, Daejeon 305-348, Korea,
ZAstronomy Program, Department of Physics and Astronomy

Recently, SRAO has upgraded from one-pole system software to dual-pole system
software. We present the new dual-pole system software and how it works in detail.
Dual-pole observation is enabled with just some commands. To do so, backend-system
controls two different hardwares, proceeds two different data and make two files at one

observation.
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[2ID-23] 275 GHz o4 A=A Ed g3 #4849 APG-11 2z 3¢9 A7

HYUNSOO CHUNG, DO-HEUNG JE, SE-]JIN OH,
DUK-GYOO ROH, BONG-WON SOHN, SANG-SUNG LEE, HYO-RYOUNG
KIM

Korea Astronomy and Space Science Institute

APT(Asian-Pacific Telecommunity) oFAlob-ElH FX < I7te] FFolde& =3}
7] 9ate] AAE of-HA A AR A A o8 WRCAAATFEA S )3 oo A9 o}-
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HYUNSOO CHUNG, DUK-GYOO ROH, SE-JIN OH, DO-HEUNG JE,
BONG-WON SOHN, SANG-SUNG LEE, HYO-RYOUNG KIM,

Korea Astronomy and Space Science Institute
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[¥£ID-25] VSOP-2 £ &< 9% 37-38GHz W9 ®E 39 APG-12 3 39
a3

HYUNSOO CHUNG, SE-JIN OH, DO-HEUNG JE, DUK-GYOO ROH,
BONG-WON SOHN, SANG-SUNG LEE, HYO-RYOUNG KIM

Korea Astronomy and Space Science Institute
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[*ST-01] Characterization of the Resonant Caustic Perturbation

Sun-Ju Chung
Korea Astronomy and Space Science Institute

Four of nine exoplanets found by microlensing were detected by the resonant caustic,
which represents the merging of the planetary and central caustics at the position when
the projected separation of a host star and a bounded planet is s~ 1. One of the resonant
caustic lensing events, OGLE-2005-BLG-169, was a caustic-crossing high-magnification
event with A_max ~ 800 and the source star was much smaller than the caustic,
nevertheless the perturbation was not obviously apparent on the light curve of the event.
In this paper, we investigate the perturbation pattern of the resonant caustic to
understand why the perturbations induced by the caustic do not leave strong traces on
the light curves of high-magnification events despite a small source/caustic size ratio.
From this study, we find that the regions with small magnification excess around the
center of the resonant caustic are rather widely formed, and the event passing the
small-excess region produces a high-magnification event with a weak perturbation that is
small relative to the amplification caused by the star and thus does not noticeably appear
on the light curve of the event. We also find that the positive excess of the inside edge
of the resonant caustic and the negative excess inside the caustic become stronger and
wider as q increases, and thus the resonant caustic-crossing high-magnification events
with the weak perturbation occur in the range of g < 10-4. We determine the probability
of the occurrence of events with the small excess le|] < 3% in high-magnification events
induced by a resonant caustic. As a result, we find that for the Earth-mass planets with
a separation of ~ 2.5 AU the resonant caustic high-magnification events with the weak
perturbation can occur with a significant frequen

[-ST-02] Korean—Japanese Planet Search Program: Search for Planets
around G-type Giants

Masashl Omiya’, Inwoo Han®, Hideyuki Izumiura’, Byeong Cheol Lee?, Bun el
Sato Kang- Mm Klm Tae Seog Yoon’, E1]1 Kambe Michitoshi Yoshlda Seiji
Masuda, Eri Toyota, Seitaro Urakawa, and Masahlde Takada- H1da1
'Tokai University, °KASI, °0AQ/NAQJ., “TITECH, °Kyungpook National
University, ®Hiroshima University, 'Tokushima Science Museum, ®Kobe

Science Museum, 9Japan Spaceguard Association

Korean—Japanese Planet Search Program has been carried out since 2005 to search for
planets around intermediate-mass giant stars (1.5-5.0 solar masses) by an international
collaboration between Korean and Japanese researchers. In this program, we have been
carrying out a precise radial velocity survey of about 190 G-type giant stars (6.2<V<6.5)
using 1.8m telescope at Bohyunsan Optical Astronomy Observatory (BOAO, Korea) and
1.88m telescope at Okayama Astrophysical Observatory (OAO, Japan).

Among many planet candidates detected by our survey, we discovered a brown
dwarf-mass companion with a semimajor axis of 1.71 AU and a minimum mass of 37.6
Jupiter masses, and a very promising planet candidate with a semimajor axis of 0.78 AU
and a minimum mass of 1.8 Jupiter masses. The brown dwarf-mass companion and the
planetary candidate are orbiting massive intermediate-mass stars with masses of 3.9 and
2.5 solar masses, respectively. They are the most massive substellar companion and the
lowest mass planet ever discovered within 3 AU of massive intermediate-mass (>1.9
solar masses) giant stars. These results extend the planet mass distribution of massive
intermediate-mass stars to higher and lower mass region, and may further constrain
substellar system formation mechanisms. We report the recent results and current status

nf Wnarann—Tananaca Planat Qanrcrh Pracram
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[-ST-03] Flares and Starspots : Direct Evidences for Stellar Activities
in Low-mass Stars

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

The optical lightcurves of flare events can be regarded as a direct indicator about the
existence of magnetic activity in low-mass stars. Stellar flares are generated by
magnetodynamic processes in the stellar interiors as on the Sun and indicate that the
locally intensified active regions still exist on the photosphere. However previous
photometric observations are limited to a few selected active objects because of their
faintness and randomness of the flare occurrence. Based on dedicated deep (r723),
long-term (24 night) time-series monitoring of the open cluster M37 from MMT 6.5m
transit survey program, we searched for flare-like transient phenomena in the 3,052
M-dwarf lightcurves with relatively high-temporal resolution (30s-90s). In order to
collect all statistical significant events, we applied the change—point analysis with filtering
algorithm using local statistics. We found a number of flares from 412 M-dwarf stars
that are probable cluster members. Nearly half of them have periodic brightness
variations with a near or distorted sinusoidal shape. With a small exception of binary
cases, most of these variations appear to reflect the presence of large starspots resulting
in rotational brightness modulations. We will discuss the relationship among magnetic
activity indicators and dependence on spectral type.

[+ST-04] Evolutionary status of four detached binary stars

Chanisa Kanjanasakul
Dept. of Astronomy and Space Science, Sejong University

We have presented the evolutionary status of four detached double line spectroscopic
eclipsing binaries which are CD Tau, CM Lac, HS Hya and ZZ Boo because the
component stars of these binary systems still act as a single star. We determined the
absolute dimensions of these binary systems using photometric and spectroscopic
solutions from analysis of light curves and radial velocity curves. Using the luminosities,
effective temperatures and masses we choose evolutionary tracks of these binary systems.
Finally we obtained ages and metallicity of the stars. We found that CM Lac and HS Hya
are very young stars and their ages are in range of 0.15-1.05 and 0.22-1.14 Gyrs. For CD
Tau and ZZ Boo, they are older than the others and their age in range of 1.95-2.95 and
1.48-1.73 Gyrs

o
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[*ST-05] Mass transfer with Asymmetric Light Curve of Contact and
Near-Contact Binaries

Pakakaew Rittipruk and Young-Woon Kang
Dept. of Astronomy and Space Science, Sejong University

We have analyzed times of minima for of 6 binary systems. Three binary systems
show period decrease at rate 3.19x10-5 yr -1 for SV Cen, 1.35x10-7 yr -1 for RT Scl and
1.14x10-7 yr -1 for AD Phe. Two systems show period increase 5.696x10-8 yr -1 for SX
Aur and 6.93x10-8 yr -1 for GO Cyg. One system shows cyclic period variation. We
estimated the mass transfer rate for 5 binary systems. Four systems show asymmetric
light curves. Two asymmetric light curves (SV Cen and RT Scl) are due to hot spot
caused by mass transfer. And two asymmetric light curves (AD Phe and TY Boo) are
due to cool spot caused by magnetic activities on the cooler component. We also obtain
absolute dimensions from photometric solution and spectroscopic solution by analyzing
their light curves and radial velocity curves, which are collected from literatures, using
2007 version Wilson and Deviney computer code.

[¥ST-06] Explicit matrix elements for Raman scattering blueward of H
gamma

Hee-Won Lee
Dept. of Astronomy and Space Science, Sejong University

We present the explicit expressions for the matrix elements associated with the
interaction of photons with atomic hydrogen. These expressions are applied to compute
the scattering cross section for the Raman scattering operating blueward of Lyman
epsilon and H gamma. A brief discussion that re relevant to some symbiotic stars and
young planetary nebulae is also presented.

50 / Bull. Kor. Astron. Soc. Vol. 35 No. 1, April. 2010
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[-ST-07] Observational Study of Late-Type Stars using KVN_Yonsei
Radio Telescope

Se-Hyung Chol,JaeheonKiml’z,Chung Sik Oh', and Do-Young Byun'
Korea Astronomy and Space Science Institute, °’K yungHeeUniversity

We present the interim results of simultaneous observations of SiO and H20 masers
toward 401 known stellar SiO and/or H20 maser sources (166 both SiO and H20 maser
sources, 83 only SiO maser sources, and 152 only H20 maser sources) using KVN_Yonsei
telescope. The results of 166 known SiO/H20 maser sources will be presented by Kim et
al. and the results of 83 only SiO maser sources and 152 only H20 maser sources
presented here. Both SiO and H20 maser emission were detected from 30 sources giving
a detection rate of 36 % toward known 83 only SiO maser sources, while they were
detected from 66 sources giving a detection rate of 43 % toward known 152 only H20
maser sources at one epoch observation. Only SiO masers were detected from 42 sources
toward 83 only SiO sources, while they were detected from 28 sources toward 152 only
H20 sources. Characteristics of these observed sources in the IRAS two—color diagram is
investigated including mutual relations between SiO and H20 maser emission.

In addition, these results will be useful for statistical study of late-type stars and
future VLBI observations.

[-ST-08] Simultaneous Observations of SiO and HyO Masers toward
Known Stellar SiO and H20O Maser Sources.II. Statistical Study

Jaeheon Kiml’z, Se-Hyung Chol, Sang Joon Kim®
'Korean VLBI Network, KASI
21763135ft177@11t of Astronomy and Space Science, Kyung Hee University

We have carried out an extensive statistical analysis based on the results of
simultaneous observations of SiO and H2O masers toward 166 known SiO and H2O maser
sources using KVN_Yonsei radio telescope (Kim et al.2010, ApJS submitted). We
investigate the distributions of the mean velocities and the intensity ratios between SiO
and H2O maser emission including those between SiO v=1 and 7=2,/=1-0 transitions
according to type of evolved stars. We also investigate mutual relations between SiO and
H>O maser properties(total flux densities and velocity structures etc.) according to stellar
pulsation phases. Most of SiO masers appear around the stellar velocity (80 % within +5
km Sil), while HoO masers show a different characteristic compared with SiO masers
(69% within +5 km s ). In addition, we investigate a correlation between SiO/H-O maser
emission and AKARIFIS flux density as well as the AKARI color characteristics of SiO
and H2O observational results in the AKARIFIS two-color diagram.

o

IA2ES|E HI3/A 15, 20104 48 / 51



u
tl
i
Ho
b
ff
&
0x

[-ST-09] Mass-Loss Rate in Short-Period Cataclysmic Variables

Fedir V. Sirotkin, & Woong-Tae Kim
Seoul NationalUniversity

The relationship between orbital periods of cataclysmic variables (CV) and mass-loss
rates of their donor stars is an important subject of theoretical researches. The observed
donor’s radii are oversized in comparison with those of isolated unperturbed stars of the
same mass, which is thought to be a consequence of the mass-loss. Using the empirical
mass-radius relation of CVs and the Hayashi theory for changes in effective temperature,
orbital period, and luminosity of the donor with the stellar radius, we find the mass-loss
rate of CVs as a function of the orbital period P. The derived mass-loss rate is more or
less constant at 10-9.6-10-10M® yr-1 with P above 90 minutes and declines very rapidly
with P below 90 minutes, reaching 10-10.3-10-11.7M® yr-1 when P is close to the
minimum period. The turnaround behavior of the mass-loss rate shape with P near the
minimal period is much less pronounced than suggested by earlier numerical models,
making observational detection of the turnaround highly unlikely. When applied to our
new results, SDSS 1035, 1507, 1501 and 1433 systems, previously known as post-bounce
CVs, are more likely to be systems that have yet to reach the minimal period. This work
was supported by the National Research Foundation of Korea (NRF) grant funded by the
Korean government (MEST), No. 2009-0063616.

[*ST-10] Survey of Globular Clusters with the AKARI FIS for the
Intracluster Dusts

Jeong hyun Pyo'”, Woong-Seob Jeong', Eun hyeok Kim® Myung Gyoon Lee’,
Seung Soo Hong3
"Korea Astronomy and Space Science Institute, gDepartmenr of Astronomy, Yonser
University, SDepartmenr of Physics and Astronomy, Seoul National University

In search of the intracluster dusts, we have made a survey of globular clusters (GCs)
with the Far-Infrared Surveyor (FIS) aboard AKARI, the Japanese infrared space
satellite. The GCs are thought to host dust particles that are condensed from the material
injected by the cluster asymptotic giant branch (AGB) stars. However, attempts to detect
dust emission from GCs had not been successful until a significant amount of far-infrared
(FIR) emission was detected close to the NGC 7078 center by the ISO observations
(Evans et al. 2003). Recent FIR observations by the AKARI (Matsunaga et al. 2008) and
the Spitzer Space Telescope (Boyer et al. 2006; Barmpy et al. 2009) reported a tentative
detection of the dusts in NGC 5024 and NGC 6341, and also confirmed the previous ISO
dust detection from NGC 7078. We have observed 17 selected GCs in four FIS wavebands
at 65, 90, 140, and 160 micrometers. Each observation covers about 10 x 10’ area
centered at each GC. The resulting images show extended structures and/or blobs around
the GCs. The extended structures are very suggestive of the Galactic cirrus, while the
blobs around NGC 288 and NGC 4833 seem to be related to the two clusters. In this
presentation, we will report four representative cases of our survey results and discuss
the proverties of newlv detected sources.

52 / Bull. Kor. Astron. Soc. Vol. 35 No. 1, April. 2010
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[£ST-12] 2MASS Near-Infrared Photometry of the Old Open Cluster
Trumpler 5

Sang Chul KIMI’Z, Jaemann Kyeongl, Eon-Chang Sung1
'Korea Astronomy and Space Science Institute ?(sckim@kasi.re.kr)

Using the JHK 2MASS near-infrared data, we present photometry results for the old
open cluster (OC) Trumpler 5 (Tr 5). From the near-infrared color-magnitude diagrams
of Tr 5, we have located the position of the red giant clump (RGC) stars, and used the
mean magnitude of the RGC stars in K-band to estimate the distance to Tr 5. From the
Padova isochrone fittings, we have estimated the reddening, metallicity, and age of Tr 5.
These parameters generally agree well with those obtained from the previous studies on
Tr 5 and confirms that this cluster is an old OC with metallicity being metal-poorer than
solar abundance, located in the anti—-Galactic center region.
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[#ST-14] Stellar populations of Galactic Globular Cluster o Cen using
HST/WFC3 near-UV observations

Eunhyeuk Kim Seok-Joo Joo, & Young-Wook Lee
Department of Astronomy, Yonsei University

The most massive galactic globular cluster, ® Cen has been observed using recently
mounted WEFC3/UVIS cameras of Hubble Space Telescope at both near-UV and optical
bands. We present the photometry of stars in the central region of @ Cen in F225W,
F275W and F336W bands. The near-UV color-magnitude diagrams and color—-color
diagrams of stars in ® Cen show multiple red giant branches and main sequences as
already discovered in both ground-based and HST/ACS observations in the optical bands.

We modelled the stellar populations of @ Cen using Yonsei Isochrone, where a
-particles and helium enhancement processes have been included properly. We compare
the best-fit stellar populations obtained from the current near-UV observations to the
suggested stellar population models based on optical band data. We also discuss the
methodological issues arising when dealing with the near-UV observations; red-leak in
near-UV filters and the huge interstellar extinction in near-UV bands compared to the
optical bands and its non-linear effect in color-magnitude diagrams.

54 / Bull. Kor. Astron. Soc. Vol. 35 No. 1, April. 2010
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[9}ST-16] The Globular Cluster System of the Virgo Giant Elliptical
Galaxy NGC 4636

Hong Soo Park
Seoul National University, Korea Astronomy and Space Science Institute

We present a photometric and spectroscopic study of the globular clusters (GCs) in the
giant elliptical galaxy NGC 4636 in the Virgo cluster. The photometry of the GCs is based
on HST/WFPC2 images for the inner region and deep, wide field Washington CT; CCD
images for the outer region. We investigated the color distribution, the radial number
density profile, the spatial distribution, and the mean color of the bright blue GCs about
the GCs in NGC 4636. We obtained spectra of the GC candidates in NGC 4636 using the
Multi-Object Spectroscopy (MOS) mode of Faint Object Camera and Spectrograph
(FOCAS) on the SUBARU 8.2m Telescope. We measured the velocities for 105 GCs in
NGC 4636. Using the 238 GCs obtained from combining our results with data in the
literature, we investigated the kinematics of the GC system of NGC 4636: the rotation, the
velocity dispersion, the radial variation, and the orbit. We also investigated the
distribution and the radial variation of the metallicities, ages, and alpha—elements of the
GCs in NGC 4636 derived using the absorption lines. We compared the GC kinematics of
NGC 4636 with those of other six gEs, finding that the kinematic properties of the GCs
are diverse among gEs. We found several correlations between the kinematics of the GCs
and the global parameters of their host galaxies. Finally we discuss the implication of the
results for the formation models of the GC system in gEs, and suggest a mixture scenario
for the origin of the GCs in gEs.

o

IA2ES|E HM3B/A 15, 20104 48 / 55



u
tl
i
Ho
b
ff
&
0x

[£ST-17] Near-Infrared Photometric Study of Young Star Clusters in
the Dwarf Starburst Galaxy NGC 1569

Jaemann Kyeongl, Eon-Chang Sungl, Sang Chul KIMI, Brian Chaboyer2
!Korea Astronomy and Space Science Institute °Dartmouth College, NH, USA

We present JHK photometry of star clusters in the dwarf irregular/dwarf starburst
galaxy NGC 1569. Adopting several criteria to exclude other sources like foreground
stars, background galaxies, etc., ~150 star cluster candidates are identified in the
near-infrared images of NGC 1569, which include very young star clusters. From
analysis based on theoretical background, we find ten very young star clusters near the
center of this galaxy. The total reddening values toward these clusters are estimated
from comparison with the theoretical estimates given by star cluster mode

[¥ST-18] Dynamical Evolution of Mass Function and Radial Profile of
the Globular Cluster System of M87

Jihye Shin and Sungsoo S. Kim
Department of Astronomy and Space Science, Kyung Hee University

MS&7, a cD galaxy in the Virgo cluster, has 3-10 times larger enclosed mass than the
Milky Way at any given galactocentric radius. Thus the globular cluster (GC) system in
MBS8T7 is expected to have undergone a more significant dynamical evolution than that of
the Milky Way if it had started from the same initial mass function (MF) and radial
distribution (RD) as the Milky Way. The evolution of MF and RD of the M&87 GC system
has been calculated using an advanced, realistic Fokker-Planck (FP) model that considers
dynamical friction, disk/bulge shocks, and eccentric cluster orbits. We perform hundreds
of FP calculations with different initial cluster conditions, and then search a wide
parameter space for the best-fit initial GC MF and RD that evolves into the observed
present-day GC MF and RD. We also find best-fit initial MFs and RDs for blue and red
GC groups, separately.

56 / Bull. Kor. Astron. Soc. Vol. 35 No. 1, April. 2010
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[*SF-01] IRAS 15099-5856:
Remarkable Mid-Infrared Source with Prominent Crystalline Silicate Emission

Bon-Chul Koo', Christopher F. McKeez, Kyung-Won Suhg, Dae-Sik M00n4, Michael, G.
Burton‘r’, Masaaki Hiramatsue, Michael S. Bessel7, Takashi Onakag, Hyun-Jeong ijl,
Woong-Seob Jeongg, Bryan Gaenslerlo, Myungshin Iml, Ho-Gyu Lee4, Jae—Joon Lee“,

Ken'ichi Tatematsu”, Kotaro Kohnom, Ryohei Kawabelz, Hajime Ezawalz, Grant WilsonM,

Min S. Yun', David H. Hughes"

!Department of Physics and Astronomy, Seoul National University, “Department of
Physics and Astronomy, University of California, Berkeley, USA, ‘?Department of
Astronomy and Space Science Chungbuk National University, “Department of Astronomy
& Astrophysics, University of Toronto, Canada, 2School of Physics, University of New
South Wales, Sydney, Australia, % Academia Sinica, Institue of Astronomy and
Astrophysics, Taiwan, "Research School of Astronomy and Astrophysics, Mount Stromlo
Observatory, Australia, gDeparrment of Astronomy, University of Tokyo, Japan, YKorea
Astronomy and Space Science Institute, 0School of Physics, University of Sydney,
Australia, “Astronomy & Astrophysics Department, Pennsylvania State University,
USA, “National Astronomical Observatory of Japan, Japan, BInstitute of Astronomy,
University of Tokyo, Japan, “Department of Astronomy, University of Massachusetts,
Amberst, USA, “Instituto Nacional de Astrofisica, Mexico

We report the discovery of a bright mid-infrared (MIR) source with prominent
crystalline silicate emission using the space telescope AKARI and Spitzer. This source,
IRAS 15099-5856, has a spectacular morphology with a bright central compact source
(CCS) surrounded by knots, spurs, and several extended (74’) arc-like filaments. The
source is seen only in infrared at >10 um. The Sprtzer MIR spectrum of the CCS shows
prominent emission features from Mg-rich crystalline silicates and strong [Ne II] 12.88 1
m and several other faint ionic lines. We model the MIR spectrum as thermal emission
from several independent dust components and compare their properties to those of the
Herbig Be star HD 100546 which shows very similar MIR spectrum. Our molecular line
observations reveal two molecular clouds around the source, but no associated dense
molecular cores. We discuss two possible origins for IRAS 15099-5856; a deeply
embedded massive young stellar object on the other side of the Galaxy and a disrupted,
protoplanetary disk being photoevaporated by the UV radiation from the nearby O star
Muzzio 10.
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[*SF-02] KVN Single-Dish Maser Line Surveys of Young Stellar
Objects

Kee-Tae Kim', Do-Young Byun', Chungsik Oh', Hyun-Woo Kang'?, Jae-Han
Bael, Soyoung Youn', Won-Joo Kim'*
Korea Astronomy and Space Science Institute
?Seoul National University
'?Cbungnam National University

We carried out simultaneous 22GHz H»2O and 44GHz CHsOH maser line surveys of
about 1000 galactic YSOs using KVN 21m telescopes. The sources consist of low-mass,
intermediate-mass, high-mass YSOs in different evolutionary stages. We will present the
preliminary results.

[*SF-03] Spitzer IRS mapping of L1251B

Jeong—Eun Lee
Sejong University

L1251B, which was revealed as a small group of protostars by the Spitzer Space
Telescope (SST), presents a great site of studying chemical evolution in gas and ice as
well as various dynamical processes associated with star formation (infall, rotation, and
outflow). We have mapped L1251B with the Infrared Spectrograph (IRS) aboard the SST
to study the chemical distribution in the phases of gas and ice and the dynamical feature
related to shock in the region. Various atomic lines and the Hz pure rotational lines, which
trace different shock velocities, were detected. In addition, the distribution of the water
and COs ices hints variety of the ice desorption mechanism in L1251B.

58 / Bull. Kor. Astron. Soc. Vol. 35 No. 1, April. 2010
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[+SF-04] Near-IR Polarimetry of Star-Forming Regions around 30
Doradus

Jaeyeong Kim', Soojong Pak', Minho Choiz, Jungmi Kwonz, Ryo KandoriS,
Yasushi Nakajimag, M. Tamura’, T. Nagata', and S. Sato’
'K yung Hee University, “Korea Astronomy and Space Science Institute,
National Astronomical Observatory of Japan,
4Department of Astronomy, Kyoto University,
"sDepartment of Astrophysics, Nagoya University

We present wide—field near-IR imaging polarimetry of 30 Doradus, using the InfraRed
Survey Facility(IRSF) 1.4 m telescope at the South African Astronomical Observatory.
We obtained polarimetry data in J, H, and Ks bands using the JHKs-simultaneous
imaging polarimeter SIRPOL. 30 Doradus is located in the Large Magellanic Cloud(LMC)
and it is the most active starburst region known in the Local group of galaxies. 30
Doradus is one of the best field to examine the behavior of the interstellar medium and
star—formation mechanism under different conditions.

We will investigate the structure of magnetic field in 30 Doradus region.

[*SF-05] Thermal and Hydrostatic Structure of the Protoplanetary
Nebula : Influences of Wind Strengths, Nebular Mass Distributions, and
Stellar Wind Velocity Laws

YoungSeok YUN', Hiroyuki EMORI?, and Kiyoshi NAKAZAWA'

'Department of Earth and Planetary Sciences, School of Science, Tokyo
Institute  of Technology, Tokyo, Japan, °“Department of business
management, Shumei University, Chiba, Japan

The structures of the protoplanetary nebula have been examined under various
conditions of the stellar wind and the mass distribution of the nebula by assuming that
the nebula is steady and geometrically thick.

T Tauri stars commonly accompany with disks as well as the stellar wind. Therefore,
the nebula around T Tauri stars should be influenced by the stellar wind.

The results are summarized as follows ; The height of the geometrical surface of the
nebula is suppressed by the dynamical pressure of the wind but depends very weakly on
the wind strength. The surface becomes higher slightly when the wind strength becomes
weaker. Furthermore, the dependency of the nebular height on the mass distribution of the
nebula is also weak. As a natural result of the above, the temperature distribution in the
nebula is insensitive to the wind strength and the mass distribution of the nebula, too.
Thus, we can conclude that the temperature and geometrical surface height of the nebula
under the stellar wind does not depend on neither the wind properties nor the mass
distribution of nebula.
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[ESF-06] Maser and Molecular Line Surveys of 6.7GHz ClassII
Methanol Maser Sources

Hyunwoo Kangl, Kee-Tae Kiml, Chungsik Ohl, JaeHan Bael’z, Soyoung Yunl,
and Yong-sun Park”
'Korea Astronomy and Space Science Institute, Daejeon 305-348, Korea,
2Astronomy Program, Department of Physics and Astronomy

Methanol maser sources are believed to represent the earliest evolutionary stage of
massive star formation. Pandian et al. (2007) recently made a very sensitive blind survey
of 6.7GHz ClassIl methanol maser towards the Galacitic midplane (35° < 1 < 55° &
[b|<0.5°) and found 86 maser sources. We carried out 22GHz H;O and 44.0 GHz CHs;OH
maser line surveys of them with KVN 2lm and various (CO (2-1), BCO (2-1), ®CO
(1-0), C'0O (2-1), CS (2-1), HCO" (3-2) and HCN (3-2)) molecular line surveys with
SRAO 6m and TRAO 14m. we will present the preliminary results and discuss the
implications for massive star formation.

[¥£SF-07] Abundances of HCN and HNC in the Red MSX Sources

Yunhee Choil, Jeong—Eun Leel, and Kee-Tae Kim”
'ARCSEC, Sejong University, KASI

We have studied the abundance ratio of HNC and HCN toward the Red MSX Sources
(RMS) using HCN (/=1—0), HNC (J=1—0), H'CN (/=1-0), HN"C (/=1—0), and N;H'
(/=1—0) lines observed with the Mopra 22 m radio telescope. The RMS are massive
young stellar objects identified by the MSX satellite data combined with the 2MASS data.
HCN and HNC (a geometrical isomer of HCN) are among the most basic interstellar
molecules. According to our analysis, the column density of HCN is found to be correlated
with that of HNC. Additionally, the [HNCI/[HCN] abundance ratio is sensitive to the core
temperature because HNC is depleted in high temperature regions. This result is
consistent with the previous results seen in low mass starless or protostellar cores.
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[*GMT-02] Status Report of GMTNIRS Development

In-Soo Yuk', Sungho Lee', Moo-Young Chun', Kang-Min Kim', Chan Park’,
Soojong Pak’, Heeyoung Oh'? Sang on Lee'”, Han shin Lee’, Daniel T. Jaffe’,
Tae-Soo Pyos, Byeong—-Gon Parkl, Young—-Soo Kiml, Jaemann Kyeong1
'Korea Astronomy & Space Science institute, Korea
“School of Space Research, Kyung Hee University, Korea
3Deparrment of Applied Optics and Electromagnetics, Hannam University, Korea
4Departmen[ of Astronomy, University of Texas at Austin, USA
2Subaru Telescope, National Astronomical Observatory of Japan, USA

GMTNIRS (the GMT Near Infrared Spectrograph) is one of the first generation
instrument candidates for GMT (Giant Magellan Telescope). Conceptual design studies for
nine instruments were proposed last year, and the GMT organization selected 6
instruments including GMTNIRS for the next phase. GMTNIRS will be developed by an
international collaboration between KASI and UT(University of Texas). KASI and UT
have been also developing IGRINS (the Immersion Grating Infrared Spectrometer) which
is a fore-runner instrument of GMTNIRS since 2009. In this talk, we will present the
instrument details and development plan, and discuss the science case for GMTNIRS.
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[*GMT-03] GMT #35717] 1& A3 4%

Jaemann Kyeongl, Young-Soo Kiml, Byeong-Gon Parkl, In-Soo Yukl, Sang
Chul Kim', A-Ran Lyol, Moo-Young Chun'
‘Korea Astronomy and Space Science Institute
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[ZTEGT-01] The United Kingdom Infrared Telescope (UKIRT)

Gary Davis
Director, Joint Astronomy Centre, Hilo, Hawaii

Over its 30-year lifetime, UKIRT has been the world’s leading telescope devoted
exclusively to observations in the infrared. Its outstanding success over this period is
attributable to a number of factors, foremost among which are the size (3.6m) and high
quality of the mirror, the excellent site at the summit of Mauna Kea, and the deployment
of unique, world-beating instrumentation. In recent years, as the UK has re-directed its
investment in astronomical facilities towards ESO, UKIRT has focussed on wide—field
imaging in the near infrared, and we are currently conducting a definitive programme
known as the UKIRT Infrared Deep Sky Survey (UKIDSS). In this presentation I will
describe UKIRT’s current capabilities, its evolving operation, opportunities for Korean
participation, and possibilities for its future development.

[TFTEGT-02] ¥ HYLAF L o] &3 A+E3
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[*TEGT-04] SNU Research Activities with United Kingdom Infrared
Telescope
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From 2009, CEOU of Seoul National University has been utilizing the United Kingdom
Infrared Telescope (UKIRT) at Mauna Kea, Hawaii, as one of its research facilities.
UKIRT is a telescope with 3.8m primary mirror, and it is currently the largest telescope
specialized for infrared observations. We will summarize our research activities using
UKIRT, which include Infrared Medium-deep Survey (IMS) of proto-clusters and high
redshift quasars, NIR imaging programs of Gamma Ray Bursts (GRBs), Gamma Ray
sources, and SNUQSO quasars. Our research programs include international collaboration
with the UK GRB team, the NASA/Swift team, Pomona College, and National Central
University of Taiwan. We will also touch on our future plan of using UKIRT. This work
was supported by the National Research Foundation of Korea (NRF) grant funded by the
Korea government (MEST), No. 2009-0063616.
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[ZIM-01] Interstellar Turbulence and Observational Implications
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[FIM-02] TRAO Outer Galaxy Surey in ®CO I

Lee Youngungl, Kim Youngsikz, Kang Hyun*Wool, Jung Jae*Hoonl, Kim
Hyun*Gool, Lee Chang*Hoonl, Yim Insungl, Kim Bong*Gyul, Kim Kwang*Tan
'Korea Astronomy and Space Science Institute,

ZChungnam National University

We present a result of BCo1-0) survey toward the Outer Galactic Plane using the
multi-beam receiver system recently installed on the 14 m telescope at Taeduk Radio
Astronomy Observatory(TRAQO). Our first target region is from 1=108° to 113° and b=-1°
to +1° and some extended regions are included where emission is still arising. All data
are on 50” grid. Velocity resolution is 0.63 km/sec, and the total velocity range is from
-150 km/sec to 100 km/sec. A total of 40,000 spectra were obtained. The rms noise is
about 0.2 K per channel for unsmoothed raw data. We will present a few initial results
of the survey database.

o
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[*IM-03] Regulation of Star Formation in Turbulent, Multiphase
Interstellar Media

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

Using two-dimensional numerical hydrodynamic simulations, we investigate the star
formation rate (SFR) in turbulent, multiphase, galactic gaseous disks. Our simulation
domain is axisymmetric, and local in the radial direction and global in the vertical
direction. Our models include galactic rotation, vertical density stratification, self-gravity,
radiative heating and cooling, and thermal conduction, but do not include spiral-arm
features. Turbulence in our models is driven by momentum feedback from supernova
explosion events occurring in localized dense regions formed by thermal and gravitational
instabilities. Self-consistent radiative heating, representing enhanced/reduced FUV
photons from the star formation, is also taken into account. By controlling three
parameters (the gas surface density, the stellar disk density, and the angular rotation
rate) that characterize local galactic disks, we explore how the SFR depends on the
background environmental state. We also discuss the relation between the SFR and the
gas surface density found in our numerical models in comparison with observations. This
work was supported by the National Research Foundation of Korea (NRF) grant funded
by the Korean government (MEST), No. 2009-0063616.

[*IM-04] Properties of Interstellar Turbulence in Galactic Ring Survey

= 1 = 1 = 2 =z .3 2
Zzd7, A, /T, AT, =2AHA
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We have studied the properties of interstellar turbulence as observed by Boston
University-Five College Radio Astronomy Observatory (BU-FCRAQO) Galactic Ring
Survey (GRS). This observation uses 13CO J = 1 — 0 emission with high spectral
resolution of 0.21 kms-1 and covers wide galactic plane regions (18" < 1 < 55.7 ° and -1
< b < 1°). Firstly, we measured the one dimensional power spectrum of 13CO intensity
along the galactic longitude and along the galactic latitude. We found the slope of the
power spectrum changes around the molecular ring structure and the center of the
galactic plane. Secondly, we explored how the power spectral slope is related with the
velocity dispersion of supersonic giant molecular clouds in the GRS. Finally, we suggest
the turbulent nature of the interstellar medium is connected with star formation activities
in spiral arms.
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[-IM-05] The statistics of isothermal turbulence in stratified medium

Hyesueng Leel, Dongsu Ryul, Jongsoo Kimz, jungyeon Cho'
]Chungnam National University, “Korea Astronomy and Space Science Institute

Understanding the nature of MHD turbulence is of fundamental importance in
astrophysics. The results of these studies can be used to develop the star formation
theory. While most of previous studies have considered turbulence in uniform media, the
stratification of media can play an important role. We performed three-dimensional
numerical simulations of isothermal, compressible, MHD turbulence with different plasma
beta’s and different flow Mach numbers in stratified media to study the effects of
stratification on turbulence. We found Statistics of turbulent flow in stratified media is
different from in uniform media. In this talk, we present the statistical properties of the
MHD turbulence, such as the PDF, power spectrum, and structure function.

[ZIM-06] 499 =35 e 73 EARANAY 1349 ZAAGEA
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[9HIM-07] A Study of Galactic Molecular Clouds through
Multiwavelength Observations

Sung-Joon Parkl, Kyoung Wook MinZ, Kwang-1l Seonl, Won yong Hanl,
Dae - Hee Leel, Jerry Edelsteing, Eric Korpela®, and Ravi Sankrit®
Korea Astronomy and Space Science Institute (KASI),
?KoreaAdvancedlnstituteofScienceand Technology(KAIST),

'?Space Science Laboratory, University of California, Berkeley

We focus on two Galactic molecular clouds that are located in wholly different
environments and both are observed by FIMS instrument onboard STSAT-1. The Draco
cloud is known as a translucent molecular cloud at high Galactic latitude. The FUV
spectra show important ionic lines of C IV, Si IV+O IV], Si II* and Al II, indicating the
existence of hot and warm interstellar gases in the region. The enhanced C IV emission
inside the Draco cloud region is attributable to the turbulent mixing of the interacting cold
and warm/hot media, which is supported by the detection of the O III] emission line and
the Ha feature in this region. The Si II* emission covers the remainder of the region
outside the Draco cloud, in agreement with previous observations of Galactic halos.
Additionally, the HZ2 fluorescent map is consistent with the morphology of the atomic
neutral hydrogen and dust emission of the Draco cloud. In the Aquila Rift region near
Galactic plane, FIMS observed that the FUV continuum emission from the core of the
Aquila Rift suffers heavy dust extinction. The entire field is divided into three
sub-regions that are known as the- “halo,” “diffuse,” and “star-forming” regions. The
“diffuse” and “star-forming” regions show various prominent H2 fluorescent emission
lines, while the “halo” region indicates the general ubiquitous characteristics of H2. The
CLOUD model and the FUV line ratio are included here to investigate the physical
conditions of each sub-region. Finally, the development of an infrared imaging system
known as the MIRIS instrument onboard STSAT-3 is briefly introduced. It can be used
in WIM studies through Paa observations.

[*IM-08] Near-infrared Spectroscopy of Young Stellar Objects around
the Supernova Remnant G54.1+0.3

Hyun-Jeong Kim' and Bon-Chul Kool, Dae-Sik Moonz, Sang-Gak Lee!
ZDepaftment of Physics and Astronomy, Seoul National University,
“Department of Astronomy and Astrophysics, University of Toronto

We present near—infrared (NIR) spectra of 6 young stellar objects (YSOs) around the
supernova remnant G54.1+0.3 obtained with TripleSpec, a slit-based NIR cross—dispersion
echelle spectrograph on th 5-m Palomar Hale telescope covering the entire NIR
atmospheric window of 1-2.4 micron. These YSOs, whose formation was possibly
triggered by the progenitor of G54.1+0.3, show significant mid-infrared (MIR) excess and
have been proposed to be late O- and early B-type YSOs based on their spectral energy
distribution. Our TripleSpec observations reveal the existence of strong H and He I lines,
consistent with the previous interpretation of their spectral types, while the absence of
Br-gamma emission line indicates that the YSOs do not have a nearby circumstellar disk.

We discuss the relation between these YSOs and G54.1+0.3 based on the TripleSpec
data and previous photometric data as well.
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[*IM-09] AKARI near—infrared spectral observations on the shocked
H2 gas of a supernova remnant IC 443

Jong-Ho Shinn', Bon-Chul Kooz, Kwang-11 Seon', Ho-Gyu Lec®
!Korea Astronomy and Spa}ce Science Institute, ?Seoul National University,
‘fUanersity of Toronto

IC 443 is famous for its interaction with nearby molecular clouds and intense H2
emission lines in infrared. Therefore, it has been studied extensively for the understanding
of molecular shocks. We observed H2 mission lines toward the shock-cloud interaction
regions of IC 443, known as clumps B, C, and G. The observations were performed with
the InfraRed Camera (IRC) onboard a satellite AKARI over 2.5-5.0 um, where previous
space observations, e.g. Infrared Space Observatory (ISO) and Spitzer, do not cover. Our
AKARI observations provide spectra of sequential pure-rotational and ro—vibrational H2
emission lines. For the clumps C and G, combining with previous mid-infrared
observational results, we found that the H2 level populations show a significant separation
between v=0 and v=1 levels; v=1 levels are under-populated than v=0 levels, therefore, the
population cannot be described by two temperature LTE model, as many people have
analyzed for the shocked H2 gas. We also applied the thermal admixture model, dN(H2;
T) = T°(-b) dT , with varying ortho—to-para ratios according to the temperature, to
describe the level population, and obtained plausible ranges of the H2 gas density and
power-law index b.

[*IM-10] FUV Images and Physical Properties of the OES region

Young-Soo Jo', Kyung-Wook Min', Kwang-1I Seon®
'KAIST, “KASI

The far-ultraviolet (FUV) H2 and C IV emission images and spectra of Orion Eridanus
Superbubble (OES) is hereby presented. The OES seems to consists of multiple phase
through the detection of highly-ionized gas and pervasive neutral hydrogen. The former
is traced by hot gas while the latter is traced by cold medium. A spectral image made
with H2 fluorescent emission shows that the spatial distribution of hydrogen molecule is
well correlated with the dust map. The model spectra was taken from a photodissociation
region (PDR) radiation code which find a best suitable parameter such as hydrogen
density, gas temperature and incident uv intensity of the radiation field. C IV emission is
caused by intermediate temperature ISM about 10°4.5 K ™ 10°6 K. Therefore we could get
more clear evidence to reveal the structure of OES. Feature of spectra for the each sub
region is also presented and discussed. The data were obtained with the Far-Ultraviolet
Imaging Spectrograph (FIMS) and the whole data handling were followed by previous
FIMS analysis.

o
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[7*IM-11] FUV Emission-line Morphologies of the SNR G65.3+5.7

I1-Joong Kiml, Kwang—HSeonl, Kyoung—Wook Min®
) 'Korea Astronomy and Space Science Institute (KASI),
“Korea Advanced Institute of Scienceand Technology(KAIST),

We present the far-ultraviolet (FUV) emission line morphologies in the whole region of
the supernova remnant G65.3+5.7 using the FIMS/SPEAR data. The morphologies of the
C IV AAIB48, 1551, H2A1608, He II A1640, and O II] AA1661, 1666 lines appear to
correlate clearly with the optical emission line images or the ROSAT X-ray (0.11-0.284
keV) image obtained in some of the previous studies. We found that a foreground dust
cloud, resonant scattering, and incompleteness of radiative shocks have made the definite
differences between the morphologies of the above FUV emission lines. We also present
the FUV spectra and line intensities from a few sub-regions.

[¥IM-12] KARI infrared observations of the Crab Nebula

Soo0-]Jin Iml, Bon-Chul Kool, Jae—Joon Leez, Ho-Gyu Lee’
1Seoul National University, “)Pennsylvam’a State University, “University of Toronto

We present near- and mid-infrared images of the Crab Nebula, taken with the Infrared
Camera (IRC) onboard the AKARI infrared space telescope. These images have a
field-of-view of 10’*10" and show the full extent of the nebula at 3, 4, 7, 11, 15, and 24
um. The Crab nebula in near infrared is dominated by synchrotron emission while, in mid
infrared, the ionic forbidden lines of Ar, Ne, S, and Fe makes significant contribution.

We separate the line emission from synchrotron emission in 3-15 um AKARI bands
using the ISOCAM CVF data, and present separate images for the line and synchrotron
emissions in each band. We derive the total synchrotron fluxes of the Crab nebula in
these bands, which are used to complete the synchrotron spectral energy distribution of
the Crab nebula from radio to X-rays. We discuss the spectral variations of the Crab
nebula.
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[¥£IM-13] FUV Observations of The Taurus-Auriga-Perseus complex

Tae-Ho Liml, Kyung-Wook Minl, Jae-Woo Parkl, I1-Joong Kiml, Sung-Joon
Park!, Yeo-Myung Lim!, Dae-Hee LeeZ, Kwang-1I1 Seon”
'Korea Advanced Institute of Science and Technology
“Korea Astronomy and Space Science Institute

We present the FUV continuum map of The Taurus-Auriga-Perseus complex, which is
one of the largest local association of dark clouds. The map is well consistent with the
dust extinction and the CO emission map of the T-P-A region. The region is divided into
3 sub-regions by diffuse FUV intensities and the spectra of each region imply that the
radiation field due to the Per OB2-association can be a main source of the H2 fluorescent
emission of the nearby cloud region.

We used the PDR HZ model, named CLOUD, developed by van Dishoeck &Black
for the sake of comparing our results to the HZ model.

[XIM-14] Analysis of the North Galactic Pole region with FIMS

HAF, 0AL, A
‘et el egl Bl Ci g AT

Cooling hot gas sets a floor on the ionization level for diffuse gas in the ISM in general
and the galactic halo. Many high galactic latitude sight lines, cooling hot gas is the
dominant source of the ionization. Such sites are prime regions for the formation of both
C IV and Si IV ions at a temperature of T~105K. To study of the ISM that have the
104.576K ionization state by ionization or photoionization by the collision, searching for
the radiation energy that is emitted at far ultra violet range is required. In this paper, we
report the analysis of NGP( North Galactic Pole, 1:270°,b:90° rad: 40°) region by fuv(1350
~1750A) data that are surveyed with FIMS. After making the FIMS FUV image of the
NGP region, we divided up into 50 small regions for that and got the spectrum emission
lines from each one.
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[*GC-01] Secular Evolution of Nuclear Bulges through Sustained Star
Formation

Sungsoo S. Kim!, Takayuki Saitohz, Myoungwon ]eons, David Merritt®, Donal F.
Figer', and Keiich Wada®
'K yung Hee University, “National Astronomical Observatory of Japan, ‘?Um'versfty of
Texas, *Rochester Institute of Technology

Gas materials in the inner Galactic disk continuously migrate toward the Galactic
center (GC) due to interactions with the bar potential, magnetic fields, stars, and other
gaseous materials. In case of the Milky Way, those in forms of molecules appear to
accumulate around 200 pc from the center (the central molecular zone, CMZ) to form
stars there and further inside. The bar potential in the GC is thought to be responsible
for such acculmulation of molecules and subsequent star formation, which is believed to
have been continous throughout the lifetime of the Galaxy. We present 3-D
hydrodynamic simulations of the CMZ that consider self-gravity, radiative cooling, and
supernova feedback, and discuss the efficiency and role of the star formation in that
region. We find that the gas accumulated in the CMZ by a bar potential of the inner
bulge effectively turns into stars, supporting the idea that the stellar cusp inside the
central 200 pc is a result of the sustained star formation in the CMZ. The obtained star
formation rate in the CMZ, 0.03-0.1 Msun, is consistent with the recent estimate based on
the mid-infrared observations by Yusef-Zadeh et al. We discuss the secular evolution of
nuclear bulges in general, based on our results.

[*GC-02] Nonlinear Dynamical Friction of a Circular-orbit Perturber in
a Uniform Gaseous Medium

1
-8
Ix] S F ] #H

We wuse three-dimensional hydrodynamic simulations to investigate nonlinear
gravitational responses of gas to, and the resulting drag force on, a massive perturber
moving on a circular orbit through a uniform gaseous medium. We assume that the
background medium is non-rotating and adiabatic with index 5/3, and represent the
perturber using a Plummer potential with softening radius a. This work extends our
previous study where we showed that the drag force on a straight-line trajectory is
proportional to a0.45 if the perturber is massive enough. This indicates that the orbital
decay of supermassive black holes (SMBHs) near galaxy centers may take much longer
than the prediction of the linear force formula applicable for low—mass perturbers. For the
circular orbits are considered, however, we find that the nonlinear drag force becomes
independent of a, but dependent instead on the orbital radius R as o< R0.5. This suggests
not only that the choices of large values of a, for resolution issues, in recent numerical
experiments for mergers of SMBH, are marginally acceptable, but also that the gaseous
drag indeed provides an efficient mean for the orbtial decay of SMBHs. This work was
supported by the National Research Foundation of Korea (NRF) grant funded by the
Korean government (MEST), No. 2009-0063616.
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[*GC-03] Properties of Interstellar Turbulence Driven by Localized
Exploding Sources in Rotating, Vertically-stratified Disks
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We use three-dimensional hydrodynamic simulations to investigate the characteristics
of turbulence driven in rotating, vertically-stratified disk. Our models are isothermal, and
local in the in-plane direction while global in the vertical direction. We allow localized
regions with density larger than the threshold value to explode and inject kinetic energy
to the surrounding medium in the real space rather than Fourier space, mimicking
supernova explosions thought to be the dominant turbulence source. This work extends
our previous study where we studied turbulence in a non-rotating, uniform environment.
We find that the galaxy rotation does not make a significant difference in the turbulence
level at saturation, since the associated shear velocity is much smaller than the explosion
velocity. We analyze the properties of turbulence in our models and compare them with
those from the uniform-density models. We also discuss the astrophysical implication of
our findings. This work was supported by the National Research Foundation of
Korea(NRF) grant funded by the Korean government(MEST), No. 2009-0063616.

[*GC-04] Transition-wCDM R & & 0|43 SN [a AE &4

FHUAE SFRLWOR o $FE B AnEL & A9 QAW H2 SN
la 27} Z4 g0 whet 5ol e] Fugga sebvle wrk 5450l s el -19)
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A Zrell ube} 2+2F7] W 3kE=(sudden jump) transition-wCDM 28 -& o] &3le] SN Ia A5 &
Markov Chain Monte CarloMMCMC) WX & &3 &4 3 th Transition-wCDM E 3o A &
Al wel ghol deje] AAo]gol A Wtttk 7Fg et th LAl AE-¥ SN Ia Hlo]H =
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[*GC-05] The effect of young stellar populations in Early-type
galaxies

Hyewon Suhl, Hyunjin ]eong], Kyuseok Ohl, Sukyoung K. Yi], Ignacio Ferrerasz,
and Kevin Schawinski’®
!Department of Astronomy, Yonsei University, “Mullard Space Science laboratory,
University College London, UK, Yale Center for Astronomy and Astrophysics, Yale
University

We have investigated the radial g —r color gradients of early—-type galaxies in the Sloan
Digital Sky Survey (SDSS) DR6 in the redshift range 0.00<z <0.06. The majority of
massive early-type galaxies show a negative color gradient (red—-cored) as generally
expected for early—type galaxies. On the other hand, roughly 309 of the galaxies in this
sample show a positive color gradient (blue-cored). These “blue—cored” galaxies often
show strong H@ absorption-line strengths and/or emission-line ratios that are indicative
of the presence of young stellar populations. This implies that most of the residual star
formation in early-type galaxies is centrally concentrated. Blue-cored galaxies are
predominantly low-velocity dispersion systems. A simple model shows that the observed
positive color gradients are visible only for a billion years after a star formation episode
for the typical strength of recent star formation. The observed effective radius decreases
and the mean surface brightness increases due to this centrally concentrated star
formation episode. As a result, the majority of blue-cored galaxies may lie on different
regions in the fundamental plane (FP) from red-cored ellipticals. However, the position of
the blue-cored galaxies on the FP cannot be solely attributed to recent star formation but
requires substantially lower velocity dispersion. We conclude that a low-level of residual
star formation persists at the centers of most of low-mass early-type galaxies, whereas
massive ones are mostly quiescent systems with metallicity—driven red cores.

[*GC-06] AKARI Observation of the North Ecliptic Pole (NEP)
Supercluster at z=0.087

Jongwan Kol, Myung shin Iml, and AKARINEP-Wideteam
ICE OU/Astronomy Program, Department of Physics & Astronomy, Seoul National
University

We present a multi-wavelength study of a supercluster in the NEP region at z =0.087,
using AKARI (Infrared space telescope) NEP-Wide (5.8 deg2) survey which has obtained
an unique IR imaging dataset with contiguous wavelength coverage from 2 to 24um,
overcoming the Spitzer limitation of imaging capability at 10-20um . The NEP-Wide
survey is also covered in other wavelength such as X-ray, Radio, GALEX UV in the
archive, optical (BRI from Maidanak 1.5m and CFHT’s MegaPrime), and NIR imaging
data (JH from KPNO 2.1m), with nearly 1900 optical spectra, mostly obtained by our
group using MMT/Hectospec and WIYN/Hydra.

Armed with the multiwavelength datasets, we investigate the connection between IR
properties of galaxies and their environments as a tool to understand the evolution of
galaxies in a supercluster environment. Specific attention will be given to MIR emission
which can trace star formation activities and passive phases right after post-starbursts,
and its relation to other wavelength data.

This work was supported by the National Research Foundation of Korea(NRF) grant
funded by the Korean government(MEST), No. 2009-0063616.
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[*GC-07] AKARI Near-Infrared Spectroscopy of Blue Early-type
Galaxies

Joon Hyeop Lee', Ho Seong Hwang®, Myung Gyoon Lee’, Jong Chul Choi’, Hideo
Matsuhara’
'Korea Astronomy and Space Science Institute
CEA Saclay/Service d’Astrophysique, F-91191 Gif-sur-Yvette, France
I Astronom v Program, Department of Physics and Astronomy, Seoul National University
Institute for Space and Astronautical Science, Japan Aerospace and Exploration
Agency, Sagamihara, Japan

The first near—infrared (NIR) spectroscopic survey of SDSS-selected blue early-type
galaxies (BEGs) has been conducted using the AKARI/IRC. The NIR spectra of 36 BEGs
are successfully secured, which are well balanced in their SF/Seyfert/LINER type
composition. For high signal-to—noise ratio, we stack the BEG spectra all and in bins of
several properties: color, specific star formation rate and optically-determined spectral
type. We estimate the NIR continuum slope and the 3.3 micron PAH emission equivalent
width in the stacked BEG spectra, and compare them with those of SSP model galaxies
and known ULIRGs. We first report the NIR spectral features of BEGs and discuss the
nature of BEGs based on the comparison with other objects.

[-GC-08] Dependence of Barredness of Late-Type Galaxies on Galaxy
Properties and Environment

Gwang-Ho Lee', Changbom Park®, Myung Gyoon Lee', Yun-Young Choi®
Ipepartment of Physics and Astronomy, Seoul National University,
“Korea Institute for Advanced Study, >ARCSEC, Sejong University

We investigate the dependence of occurrence of bar in galaxies on galaxy properties
and environment. The environmental conditions considered include the large-scale
background density and distance to the nearest neighbor galaxy. We use a volume-limited
sample of 33,296 galaxies brighter than A/ =—19.5+5logh at 0.02 < z < 0.05489, drawn
from the Sloan Digital Sky Survey Data Release 7. We classify the galaxies into early
and late types, and identify bars by visual inspection. We find that the fraction of barred
galaxies (f,,) is 18.2% on average in the case of late-type galaxies, and depends on both

u-t color and central velocity dispersion (o); f,, is a monotonically increasing function of

u-t color, and has a maximum value at intermediate velocity dispersion (¢ = 170km s™!).
This trend suggests that bars are dominantly hosted by systems having
intermediate-mass with no recent interaction or merger history. We also find that f,,
does not directly depend on the large-scale background density as its dependence
disappears when other physical parameters are fixed. We discover the bar fraction
decreases as the separation to the nearest neighbor galaxy becomes smaller than 0.1
times the virial radius of the neighbor regardless of neighbor’s morphology. These results
imply that it is difficult for bars to be maintained during strong tidal interactions, and that
the source for this phenomenon is gravitational and not hydrodynamical.
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[*GC-09] Introduction to AMUSES : AKARI survey with a window of
opportunity

Ji Hoon Kim', Myung shin Im', Hyung Mok Lee',and Myung Gyoon Lee!
IDepartment of Physics and Astronomy, Seoul National University

With advancement of infrared space telescopes during the past decade, infrared
wavelength regime has been a focal point to study various properties of galaxies, such as
stellar mass, dust contents and dust-hidden star formation with respect to evolution of
galaxies. Polycyclic Aromatic Hydrocarbons (PAHs) have emerged as one of the most
important features since these features dominate mid-infrared spectra of galaxies. These
PAH features provide a great handle to calibrate star formation rates and diagnose ionized
states of grains. However, PAH 3.3um feature has not been studied as much as other
PAH features since it is weaker than others and resides outside of Spitzer’s capability.
Still its calibration and characterization are important since it will be the only PAH
feature accessible by JWST for high-z galaxies. AKARI m]y Unbiased Survey of
Extragalactic Sources in SMUSES (AMUSES) intends to take advantage of AKARI's
capability of spectroscopy on 2 to 5 pym to provide an unbiased library of 44 sample
galaxies selected from a parent sample of SMUSES, one of Spitzer legacy projects. For
these 3.3mm flux limited sample galaxies whose redshifts range between 0 < z <1,
AMUSES will calibrate PAH 3.3um as a SFR while measuring ratios between PAH
features and investigating Bra's potential as a SFR indicator. We present preliminary
results of AMUSES. This work was supported by the National Research Foundation of
Korea(NRF) grant funded by the Korean government(MEST), No. 2009-0063616.

[7*GC-10] Discovery of the Extraplanar FUV Halo of NGC 891

Kwang-Il Seon
Korea Astronomy and Space Science Institute

We report the extended far—ultraviolet (FUV) halo of NGC 891 above the galactic plane.
The FUV intensity distribution is well described by two exponential components, one
with the scale height of ~ 0.34 kpc and the other of ~ 2.3 kpc. The extraplanar FUV
halo is traceable up to > 5 kpc. The FUV halo is attributable to scattered—off starlight by
extraplanar dust. Using Monte—Carlo radiative transfer simulations, the FUV intensity
distribution along the minor axis is found to be well modeled with two dust comonents.
Its implications are discussed.
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[2GC-11] Extragalactic Research Highlights of AKARI
- From Nearby Galaxies to Quasars in the Early Universe -

kR
A STl Fe] - W E )P FHA AT

I summarize highlights from extragalactic research activities performed with AKARI
infrared space telescope. The main emphasis will be given to the works carried out by
Korean astronomers. The activities span a wide range of topics, such as MIR properties
of nearby galaxies in cluster environment, MIR diagnosis of star-forming galaxies at z=0
through z=2 in the North Ecliptic Pole (NEP) survey field, the Extended Groth Strip
(EGS), and the First Look Survey (FLS) field, and the NIR spectroscopy of Luminous
Infrared Galaxies (LIRGs) and Active Galactic Nuclei/Super-massive Black Holes at low
redshift as well as near the re—ionization epoch of z ~ 6. I describe FIR and MIR all sky
data which can be used as a precious resource for extragalactic research, and other future
and ongoing works with AKARI. These AKARI results will form a strong basis for
future studies using other facilities, such as infrared surveys with UKIRT, FIR study of
dusty universe with Herschel, and the SPICA mission. This work was supported by the
National Research Foundation of Korea (NRF) grant funded by the Korea government
(MEST), No. 2009-0063616.

[*GC-12] Selection of High Redshift Quasars with Infrared
Medium-deep Survey

Yiseul Jeon, Myungshin Im, Wonkee Park, Ji Hoon Kim, Hyunsung Jun and
Changsu Choi
CEOU/Dept. of Physics and Astronomy, Seoul National University

A high redshift quasar is useful to investigate the early part of our universe. Since they
are one of the brightest objects in the early universe, they can provide us with clues of
the growth of super massive black holes and the early metal enrichment history. To
discover the high redshift quasars, we designed a survey of wide area and moderate
depth; Infrared Medium-deep Survey (IMS), a J-band imaging survey of ~200 deg2 area
where the multi-wavelength data sets exist. To obtain the J-band data, we are using the
United Kingdom Infra-Red Telescope (UKIRT), and so far we have covered ~20 deg2
with Y- or J-bands over three observing runs during 2009. We used color-color diagrams
of multi-wavelength bands including i, z, Y, J, K, 3.6um and 4.5um to select high redshift
quasars. The major challenge in the selection is many M/L/T dwarfs, low redshift
galaxies, and instrumental defects that can be mistaken as a high redshift quasar. We
describe how such contaminating sources can be excluded by adopting multiple
color-color diagrams and eye-ball inspections. So far, our selection reveals two quasar
candidates at z~7.

This work was supported by the National Research Foundation of Korea (NRF) grant
funded by the Korean government (MEST), No. 2009-0063616.
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[*GC-13] AKARI Spectroscopic Study of the Rest-frame Optical
Spectra of Quasars at 3 <z < 5

Hyunsung Jun, Myungshin Im, HyungMok Lee, and QSONG team
CEOU/Dept. of Physics and Astronomy, Seoul National University

We present the initial results of rest-frame optical spectroscopy of quasars at 3 < z <
5 from the AKARI space telescope mission program QSONG (Quasar Spectroscopic
Observation with NIR Grism). QSONG is an AKARI phase-3 mission program which
utilizes the unique capability of spectroscopy at 2.5-5 microns, and is adequate for
detecting redshifted Balmer lines. We focus on how to overcome the noise induced from
instrumental degradation, and report our measurements of supermassive black hole
(SMBH) masses with well calibrated optical mass estimators.

This work was supported by the National Research Foundation of Korea(NRF) grant
funded by the Korean government(MEST), No. 2009-0063616.

[*GC-14] Toward a Self-Consistent Simulation of the Cosmic
Reionization
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Tonization of hydrogen occurs globally in our universe. The epoch of this cosmic
reionization may be probed by various observations, among which the 2lcm observation
of neutral hydrogen at high redshift is the most promising candidate. In order to provide
a mock data, we have performed the first, self-consistent simulation of cosmic
reionization. We account for all possible UV-radiating sources which reside in halos
ranging from minihalos to atomically—cooling halos. In order to simulate the contribution
from Pop III objects, we also calculate the radiative transfer of Lyman-Werner radiation
and apply a suppression criterion for Pop III objects. Our priliminary result indicates that
Pop III objects ionize the universe at very high redshift and create rich, small-scale
bubble structure, while sources in atomically—-cooling halos ionize the universe at
relatively low redshift and create large-scale bubble structure. We discuss how these two
different scales and epoch may be probed by future 2lcm observations.
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[*GC-15] The black hole mass-stellar velocity relation of the
present—-day active galaxies.

Jong-Hak Woo'
1Seoul National University

To investigate whether the present-day active galaxies follow the same black hole
mass vs. stellar velocity dispersion (MBH — o0%) relation as quiescent galaxies, we
measured the velocity dispersions of a sample of local Seyfert 1 galaxies, for which black
hole masses were measured via reverberation mapping. We measured stellar velocity
dispersions from high S/N optical spectra centered on the Ca II triplet region (~ 8500°A),
obtained at the Keck, Palomar, and Lick Observatories. For two objects, in which the Ca
II triplet region was contaminated by nuclear emission, we used high—-quality H-band
spectra obtained with the OH-Suppressing Infrared Imaging Spectrograph and laser-guide
star adaptive optics at the Keck-II Telescope. Combining our new measurements with
data from the literature, we assemble a sample of 24 active galaxies with stellar velocity
dispersions and reverberation MBH in the range of black hole mass 106< MBH /M©® <
109,toobtainthefirstreverberationmappingconstraintsontheslopeandintrinsicscatteroftheMBH
— 0X relation of active galaxies. Assuming a constant virial coefficient f for the
reverberation MBH, we find a slope 8 = 3.55 + 0.60 and the intrinsic scatter oint = 0.43
+ 0.08 dex in the relation log (MBH/M®) = a + B log(0%/200 km s—1), which are
consistent with those found for quiescent galaxies. We derive an updated value of the
virial coefficient f by finding the value which places the reverberation masses in best
agreement with the MBH — oX relation of quiescent galaxies; using the quiescent MBH
— 0% relation determined by Gultekin et al. we find log f = 0.72+0.09 (or 0.71 = 0.10)
with an intrinsic scatter of 0.44 + 0.07 (or 0.46+0.07) dex. No correlations between f and
parameters connected to the physics of accretion (such as the Eddington ratio or
line-shape measurements) are found. The uncertainty of the virial coefficient remains one
of the main sources of the uncertainty in black hole mass determination using
reverberation mapping, and therefore also in single-epoch spectroscopic estimates of black
hole masses in active galaxies.

o
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[£GC-16] The New Mass Estimator of Black Hole in Active Galaxies
with Near Infrared Hydrogen Line

Awd!l olm Al 7w x?
1

ofl

About 50% of Active Galactic Nuclei(AGNs) are found to be red and dust-obscured.
They are believed to be in an early dusty stage of AGNs evolution or affected by dust
torus in the direction of line of sight. However, optical spectrum is affected by dust
extinction, making it difficult to study their properties, such as FWHM and luminosity. In
order to reveal the mass of central Black Hole(BH) in red AGN, we establish a new BH
mass estimator for typical typel AGNs using Near InfraRed(NIR) hydrogen line(”, and

«
Py), since these lines are at longer wavelength, less affected by dust extinction than

optical hydrogen lines, such as A, and Hﬁ. To derive the new empirical formula, we use

a sample of well-known 36 AGN with a wide BH mass range of 105 —10° M, , where
Mpys are estimated by reverberation mapping method and single epoch method. The P,/
P4 luminosities and FWHMs are derived by analyzing IRTF NIR spectra or taken from
literature values. We show that luminosities and FWHMs of these lines correlate well
with those of Balmer lines. Suggesting that Paschen and Balmer broad lines are
originated from same region. Finally, we present the new Mpy formula that are based on
P,/ Py luminosity and FWHM. We hope that our result will be used for investigating red
AGN:S.

[E£GC-17] Rotation Measure of Giant Radio Galaxies

Sohn, Bong Won
Korea Astronomy and Space Science Institute

Rotation Measure from five Giant Radio Galaxies(GRGs) are reported.
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[2+GC-18] Formulation for the Relativistic Blast Waves and GRB
Afterglows

7. Lucas Uhm (94 3))!
!Institute for the Early Universe and Research Center of MEMS Space Telescope,
Ewha Womans University, Seoul 120-750, South Korea

We present a detailed description of the blast-wave modeling technique for a very
general class of GRB explosions. Providing a simple method of evaluating the blast
energy, we demonstrate that a common approximation of pressure balance for the blast
wave violates the energy-conservation law significantly for adiabatic blast waves. We
show that the energy-violation problem is successfully resolved by the ‘‘mechanical
model’’ that we developed. GRB afterglow lightcurves that are produced by the forward
and reverse shock waves of the blast wave are presented.

[*GC-19] The spin of spiral galaxies in different environments.

Bernardo Cervantes—Sodi'
!Korea Astronomy and Space Science Institute

The origin of galactic angular momentum is commonly explained as a result of tidal
torques of neighbouring protogalaxies on the forming galactic halo. In this context, the
environment plays a preponderant role establishing the total angular momentum of
present day galaxies. For the last four decades, most of the observational studies focused
their attention on the spatial orientation of galaxies in filaments, groups or clusters,
leaving behind the magnitude of the angular momentum. We have implemented a simple
model to account for the spin of disk galaxies that allow us to obtain an estimate for any
galaxy requiring a minimum of information. Applying this method to a sample of galaxies
extracted from the Sloan Digital Sky Survey, we have been studying angular momentum
distributions of galaxies in different environments. In this talk I will present some results
for galaxies immersed in different environments, spanning three orders of magnitude in
environmental density, galaxies having nearby companions and clustered galaxies.
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[*GC-20] The Topology of Galaxy Clustering in the Sloan Digital Sky
Survey
Main Galaxy Sample: a Test for Galaxy Formation Models

Yun-Young Choi', Changbom Park® Juhan Kim', David H. Weinberg®, Sungsoo
S. Kiml, J. Richard Gott IH4, and Michael S. Vogeley5
Dept. of Astronomy and Space Science, Kyung Hee University, “Korea Institute For
Advanced Study, JOhio State University, Princeton University, *Drexel University

We measure the topology of the galaxy distribution using the Seventh Data Release of
the Sloan Digital Sky Survey (SDSS DR7), examining the dependence of galaxy
clustering topology on galaxy properties. The observational results are used to test galaxy
formation models. A volume-limited sample defined by Mr<-20.19 enables us to measure
the genus curve with amplitude of G=378 at 6h-1Mpc smoothing scale, with 4.8%
uncertainty including all systematics and cosmic variance. The clustering topology over
the smoothing length interval from 6 to 10h-1Mpc reveals a mild scale-dependence for
the shift and void abundance (A_V) parameters of the genus curve. We find strong bias
in the topology of galaxy clustering with respect to the predicted topology of the matter
distribution, which is also scale-dependent. The Iluminosity dependence of galaxy
clustering topology discovered by Park et al. (2005) is confirmed: the distribution of
relatively brighter galaxies shows a greater prevalence of isolated clusters and more
percolated voids. We find that galaxy clustering topology depends also on morphology
and color. Even though early (late)-type galaxies show topology similar to that of red
(blue) galaxies, the morphology dependence of topology is not identical to the color
dependence. In particular, the void abundance parameter A_V depends on morphology
more strongly than on color. We test five galaxy assignment schemes applied to
cosmological N-body simulations to generate mock galaxies: the Halo—Galaxy one-to—one
Correspondence (HGC) model, the Halo Occupation Distribution (HOD) model, and three
implementations of Semi-Analytic Models (SAMs). None of the models reproduces all
aspects of the observed clustering topology; the deviations vary from one model to
another but include statistically significant discrepancies in the abundance of isolated
voids or isolated clusters and the amplitude and overall shift of the genus curve. SAM
predictions of the topology color-dependence are usually correct in sign but incorrect in
magnitude.
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[*GC-21] Faraday Rotation Measurein the Large-Scale Structure II

TakuyaAkahori, Dong su Ryu
Chungnam National University

In the last meeting of KAS, we reported the first statistical study of Faraday rotation
measure (RM) in the large-scale structure of the universe using the data of cosmological
structure formation simulations. With a turbulence dynamo model for the intergalactic
magnetic field (IGMF), we predicted that the root mean square of RM through filaments
is \sim 1 rad/m"2. Future radio observatories such as the Square Kilometer Array (SKA)
could detect this signal level. However, it is known that the typical foreground galactic
RM is a few tens and less than ten rad/m™2 in the low and high galactic latitudes,
respectively. So the RM in the large-scale structure could be detected only after the
foreground galactic RM is removed. In this talk, we show how we remove the foreground
galactic RM and what we obtain from the masked data, by using some noise models and
masking techniques. Our results can be used to simulate future RM observations by SKA,
and eventually to constrain the origin and evolution of the IGMF in the large-scale
structure.

[*GC-22] Cosmological shocks and the cosmic gamma-ray background

Renyi Ma, Dongsu Ryu, Hyesung Kang
!{Chungnam National University, “Pusan National University

During the formation of cosmic web, collisionless shock waves are produced around
and inside the substructures. In these shock waves electrons and ions are accelerated to
such high energies that they can produce gamma rays in several ways. Many authors
have studied the contribution of shock-induced radiation to the cosmic gamma-ray
background. However not all the important physical processes are included in their
calculation. By considering more complete physical process, we re-investigate the
problem. In our model, the energy distribution of the cosmic rays (CRs) are calculated by
widely accepted diffusive shock acceleration model, both primary and secondary CR
electrons are included, both inverse Compton scattering and bremsstrahlung process are
considered. The difference of the results are discussed.
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[+SS-01] A Study of P/2010 A2 Dust Cloud : Possibly Impact
Triggered Dust Particles

Masateru Ishiguro
Seoul National University

Main-belt comets (hereafter MBCs) are one of the hottest topics in the solar system
astronomy. They are objects orbiting in the main asteroid belt which show cometary
activity. Unlike most comets, which spend most of their orbit beyond 5AU from the Sun,
MBCs follow near-circular orbits within the asteroid belt that are indistinguishable from
the orbits of major population of the asteroids. P/2010 A2, the fifth MBC, was discovered
by on January 6, 2010 by Lincoln Near-Earth Asteroid Research. It passed its perihelion
at 2.01AU on December 3, 2009, about a month before it was discovered. With an aphelion
of only 2.6 AU, P/2010 A2 spends all of its time inside of the frostline ~2.7 AU.

We made observations of P/2010 A2 with Nishi-Harima Astronomical Observatory 2-m
telescope only a week after the discovery. From the observed images, we found that the
dust cloud was composed of large particles (>1mm) impulsively ejected between March
and June, 2009. No coma was detected by our observations, suggesting that this object
was no longer active. Consequently, we conjecture that these dust particles could be
released by the impact collision among asteroids.

[+SS-02] Photometric Observation of the Asteroid-Comet Transition
Object 4015 Wilson—-Harrington

Myung-Jin Kiml, Young-Jun Choiz, and Yong-Ik Byun1
JDepartment of Astronomy, Yonsei University
“Korea Astronomy and Space Science Institute

Near-Earth asteroid-comet transition object 4015 Wilson-Harrington is a possible
target of the joint European Space Agency (ESA) and Japanese Aerospace Exploration
Agency (JAXA) Marco Polo sample return mission. 4015 W-H was discovered showing
cometary activity by Albert G. Wilson and Robert G. Harrington at Palomar Observatory
in 1949. After recovered in 1979, 4015 W-H has been observed at every apparition, it
always was seen as a point source. We made time series observations for 4015 W-H
using the 1.8m telescope with 2K CCD at Bohyunsan Observatory, on the nights of 2009
November 17-19. The geocentric distance of 4015 H-W was about 0.38 AU at that time.
No trace of cometary activity is seen from our images. From the light curve analysis, we
find a double-peaked rotational period of 2.2 hours with amplitude of 0.4 magnitude. Our
result is much shorter than previous measurements of 3.6 hours (Harris & Young 1983)
and 6.1 hours (Osip et al 1995). We will discuss possible origin of the period variations.

o

ZEIESE M35A 15, 2010 43 / 87



et
FEl
M
Ho
P
Ju

(EH2FHI)

Y
Al

2
M
ot
r>~
=2

(
L

=4
Aol AHEA SellA FF ey
thoo] A= P
i FFEh o] g 4
g, el 5o &
ERIES
qe BolFaL, o

re
-
ith)
i)
ulf
tlo
o
™
p‘L
3 38
=
z A Ao
o
w
=)
o
[
L)
—

2
M e T
o of =~ mln

o 2 i ook

Ol

u
__>L4_‘,4
1o,
[o3
=42 1l
T
-
UUU %)
jines
>
o B
=2
e
oot
_C>|L
kel
3o,
r
& Ho o
12 2 o

\ o 3 )

In
P
24
et
1o
N

)
By
= o
* e
o Mz 38 2 to

¢

2 M 12
18 -+ o rlo i
~N
1o
i)
i

' fr
)
N
Eloif
+
e
oX
>
oo
O
o L
dr 2
ofd
4y
PN
lo,
v}
gl
o
i
N

9
>

d

ol
ri
ek
¥ g
%o,
rlr
o
oo *
ot
o
o
B
i
o
il
o
BN
_0|L
o
X
F—?(-'« il
oy

[+SS-04] Elol &t 2.0 - 2.1 micron 2FEFHd Yt v e B8 dF

o
P EA}

20063 29 7¥Y, Gemini North Observatory 2] Near-Infrared Integral Field Spectrometer
(NIFS)E AH&-3ll Ete]l &) K-band #3932 €3tk NIFS] 34&352 R 7 50000 A
a1, Elol ek diske] HE=HEL oF 16 pixelZ &3 EAE 2.0 - 2.1 micron G HollA n]A] 2
BdAel #A=SHed, 2 B3 FERE H¥AHQ slightly asymmetric-top molecule]
rotational-vibrational M= FZ¢ FAFSHAl YvERSE 3 N2-N2  Collision-Induced
Absorption (CIA)# H2-N2 dimerel] °]gF &9 vigh(CHA) 7= 58 239 B3 nds
ol Hlug A o] e olye FFAEY] o] A2 AR . we
Al dYge] AHEA (R T 2,000 - 3400) ~2HEHS EdiE A = A e w3}
Fa7) Elolele] EA3t B H 43 E FHEL (eg., Brown et al. 2008, Nature, v.
454, p. 607; Adamkovics et al. 2009, Planetary and Space Science, v. 57, p. 1586) H.t} A%
s = of gkt
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[7SS-05] EBtol& 3 wlo]Z2E FHdA Rol= f7] &9 7Y

Cassini/VIMS #Z0]] 25} Elo]gte] 3 mfo] a2 g Ao A o2 a4 o 22 v
g B e g = B fhol vty RdE eV P& Solg o F4 M= ool A
Ak (Bellucei et al. 2009, Icarus, v. 201, p. 198). o] #F g dL& A ¥ut oz ISM
(Interstellar Medium)3} 34 SolA A+ 32 A+ C-H stretching band®t A3 +2 &
7EA 3 Ak oleldk Fx= Efolg AN o xdE fU]EA 9 o2 FHHAY. &
A= HI7R g E BEAREAG A U‘“JJr 20063 Cassini/VIMS7} #=3F 1% w&
solar occultation Blo]E & Hlusle] MEFx S dolRE Ao] F EF ot} ¢g+=
1% HE g2/ Yetde F5NEY 3 498 AEs] vie § Wed 34 f1EE
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S Ygopra o g AT WIS AA T 3o
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.41
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F8 oj el -7 EAL S
—rE]i 9] emission?} absorption Z~HEF ] FFE A& QIAE Lot I HA 9
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[¥£SS-07] Machholz 34 (C/2004Q2)3} T & A S 7INFH 99
E4A vHn I

%2l = Machholz 343 (C/2004Q2)2] 7FAAd 99 ~"mEH (A4 Y 9], 2009, JASS, v.
26, p. 2793} 7] AT FH o] Y2+ Austin, Swift-Tu ttle Brorsen-Metcalf 2 de Vlco
Ao 7tAEd 4 nEA B8 A5 v A HEAY g 2 1 dlo] HE
A& FAdry. L A3 Machholz 314 &AL dlF& Co, NH, CN, HxO'll < gt ;4

_T__

= vehgow, 12 4 ARelA elAA ee vkl wEAE wagt B9,
319 Je) A Lhehb OH $&4E A7t7]el OH W&A AR vla 4% A,
Maccholz 314 %9 OHY 7bFsdel Qi WaAE gt B Ads 3ea
Machholz 314 % ©h& slgEae] mu ARt deolejuel ~stste] /@t

[¥£SS-08] Lunar Sodium Observations at the Kyung-Hee Observatory

Dong-Wook Lee., Kyung-Won Chun., Sang-Joon Kim
School of Space Research, Kyung-Hee University

Lunar sodium observations are being prepared by a group of WCU scientists at the
Kyung-Hee Observatory. We have been working on 3-D Monte Carlo simulations of the
lunar sodium exosphere since 2009, and we need to obtain additional sodium images in
order to constrain our models. Using a newly-designed simple coronagraph which is
optimized for lunar observations, we plan to make direct sodium image observations. We
present the structure of the planned coronagraph, optical-image observation plans, and
spectroscopic observation plans of the lunar tail. We will also present updated results
from the 3-D Monte Carlo simulations.
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[¥£SS-09] The Solar Nebular on Fire: A Solution to the Carbon Deficit
in the Inner Solar System

Jeong—-Eun Leel, Edwin A. Berginz, Hideko Nomura®
ISejong Univ, “Univ. of Michigan, K yoto Univ.

Despite a surface dominated by carbon-based life, the bulk composition of the Earth is
dramatically carbon poor when compared to the material available at formation. Bulk
carbon deficiency extends into the asteroid belt representing a fossil record of the
conditions under which planets are born. The initial steps of planet formation involve the
growth of primitive sub-micron silicate and carbon grains in the Solar Nebula. We
present a solution wherein primordial carbon grains are preferentially destroyed by
oxygen atoms ignited by heating due to stellar accretion at radii < 5 AU. This solution
can account for the bulk carbon deficiency in the Earth and meteorites, the compositional
gradient within the asteroid belt, and for growing evidence for similar carbon deficiency
in rocks surrounding other stars.

[¥SS-10] Far-ultraviolet Observations of the Comet C/2001 Q4 (NEAT)

oA, VB
St 81 7] & Y (KAIST)

We present far-ultraviolet (FUV) observations of comet C/2001 Q4 (NEAT) obtained
with Far-ultraviolet Imaging Spectrograph (FIMS, also called SPEAR) around perihelion
between 8 and 15 May 2004. Several important emission lines, including S I (1425, 1474
A), C 1 (1561, 1657 A), CO (1087.9, 1340-1680 A) were detected. Especially, the spectral
features of CO are its electronic transitions belongings to the A-X, C-X systems. We
also obtained radial profile of S I, C I, H I LyB with line fitting from central coma. The
production rate of several spectral lines calculated from observed FUV photon flux. FUV
spectral images of S I, C I, H I LyB emission lines were obtained.
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[¥£SS-11] Small-scale structures in the dust cloud associated with
17P/Holmes outburst

Ji-Beom Haml, Masateru Ishigurol,
“Daisuke Kuroda, *Hideo Fukushima, ZJun—iChi Watanabe
!Seoul National University, “National Astronomical Observatory of Japan

A short-period comet, 17P/Holmes, is one of the most outstanding comets because of
the outburs in 2007. It orbits the sun at the distance between 2.1AU and 5.2 AU with the
orbital period of 6.9 year. On 2007 October 23, its brightness was suddenly increased by
about a million times from 17 mag to 2.5 mag. We made observations of 17P/Holmes soon
after the outburst on October 25, 27 and 28, using a 105cm telescope at the Ishigakijima
Astronomical observatory, Japan. We took the images with V, R and I-band filters
simultaneously. Total exposure times are 15 (October 25), 69 (October 27), and 37
(October 28) minute in each filter.

The composite images provide good signal to noise ratio and help us to recognize faint
structures embedded in the dust cloud. We examined a sequence of images using a digital
filter that enhances the small-scale structures. As the result of the data analysis, we
confirm (1) the radial expanded structure coming out from the nucleus of comet, and (2)
dozens of blobs that moved radially away from the nucleus. In this presentation, we
introduce the observations and the data reductions, and consider the origins of these fine
structure.

92 / Bull. Kor. Astron. Soc. Vol. 35 No. 1, April. 2010
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ZE|0stn SEVS VY STHAS DS 20108 32 S = 1629 Da-L2s, 2
NF, OISE, BUH, &S, HAE, UM, PN, B, 455, A5, Tetswa

Magara, Sami K. Solanki, Robert P. Lin, Danny Summers, Peter H. Yoon-Off 2loH 222t

Ot

HARIE L&D JACH. 0l = Tetsuya Magara wWz== 20093 122 2F st MLW42
M MZ0| 25tACH. f W= Holted 20104 I RH=E 2HEZE R0 MY AP
2 MASD UCH. &5 s 20098 42 2H AE SLFTEASUREZS, 223d s &
+Z W= FE 010 2010F 3B RH 2Fwst s &) QUL

Z3Ustn SsUsisEe sEag ¢ s 224 3 € 2FusuwIt =50 &
O 20104 28 2=20A DI S LHA SATE HES NEWUS 0822 AR
25 AL NE HZGHACH

FUWE M= ZSFH2UYA &8H 2009 78 22LA SHASZE SN SMSE0H
OtLigt LBISHHE F2EEAMN Med = A= JISE MIBGHRUCH. 22 €0 2 &
Mle st 2 MU XAz ZSNME st LFUSBEE IHZGIH HAEHSH
H2s L WS CHSE MEQ I8 FOGH/ALCH. 2010E 1€0le S22 I0E
25t WE |XotH ZAF L AlE, Eoleg XJASHALTH

SFUWE Y StR= Soll 492 ANUM2 USAFHCH, S U= M HAArHE
79, SALDFEOl 14H2ol SHMO| QUCH st FEAE b= 20108 & 26Y2 AgMZ
SALSIACD, SADHEN 12, SAIHN 158, A SESUAEU 13H€ sMg T
UCH. F=st HEH2AMAM 2009 88 0|F SIS 22 M4 & 1] =2 Hs &
S 2= Sy 20

* AAF 2 (20004 8€) - 1H

- 8= (Variability of Blazar 0J 287; A2 =JISFTEMH R ARR)

* MAb E (20104 28) - 2¥

- OIMHE (Wave Propagation in Inhomogeneous Plasma with Neutral Particles; £
SFEAIE D BIALLLE RIS
- SEEF (Y 2080 Qs =520 XNALE-X72=22 S4& ZO Al2E WS A7,
20 STEAMED YANE XEH
2. (7 & = &=
WCUALL
2MI FEole AT RFEAN MY (ARHMAIL: 01SE )0l NFUSI|=R

OlA Aldols HAHSZES ARXSAUE(WCU: World Class University)Ale X 1980 o
T 2008F 128 OlF 542 DY 2849, & 142932 AH2H XNFS 20 UCH
20098t 28HD|0 RFEAIE O E20 AMEE0 M & 4022 40| e =0l
Ch. WCU Atgel =342 <ol S Daniel Martini, OIS 2AJF H2W+2, Vinay
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Pandey, 8=&, MX, AL, 2tFA& SAD SAZFHARACZ MASHD AL,

2 ANgoold= 0= UC Berkeley <FW&H 74 (Space Science Lab)2t &M
TRIO-CINEMA(Triplet lonospheric Observatory-Cubesat for lons, Neutrals, Electrons,
and Magnetic fields)cle AMES JHZot) QUL HSIUOA WCUel XI&2SZ 2712 CINEMA
£ MGt A20f UCB/SSLOIA 1212 CINEMAZE MIEGHD UCH. & 3oe OE Ade=z
24 E TRIO-CINEMAE =& S SR STEIN(Suprathermal electrons, ions, and neutrals
detector)2 EM5IH X7 MAZL Oef XNES SAl 2=6IHA M 2FHH0UA IS
SHA HARFRON E 0 A= DX LA LM L ASN YHA S 252 =3HE oS
OICt. Ol R2lL2tiiM HS AEDe US4 AE8ZM, A8 22t MM 23 &2
e = UE usd A8 A8 olgE AHEO0ICH WeU Argde2 & X 0I= UCB/SSLE
Ol= NSFRtAIO BsSHPR(Co-1)22 0ot N HPE Moty U2l =of 1, 28
Ol= 5o HEStRAMSO0| SSLE LE6tH 10HE 014 J1D] JHE &Hol ooty d, |
@2 s

SHAE2HZ| 90l Critical Design Review(COR)S O0Ol= UCB/SSLIt Z=o= XSG,
TRIO-CINEMA |IM8LR = WUKIR2Z HEZEs= 22 482 20104 ot ESgs,
2011 = EHAIE S22 HA 20113 oFEHII0 ZAFE GI™OICH. 2AF & =
ot & 30H2 /40l 2XY MATZE H3lotH, 190 =42 S22 292 HEOIC.

WCU AtE 2 £t 28 ESA(European Space Agency)OlAM F=&6tD Ues
AP, 2l =2 0= NASAS| Solar Probe Plus AFZ0 22 25A
ol 2UH0IANE MSC2 EHIYH WSS EAlcteE dl2 ZUEAMEYESE

224 30l 012D U= B2l ARAS I HESel, EXDE, HEAS AL
HAH 29 2l RFHEME A7 33 220N HPRE =85t0 UCH. H¥=el 2
FHAN=E EHSES JAo X, XG0 U 02 A & AEC0ZLRH 2HA KIz2
FEAE 86 HFRE MEGD UL 2AHH 2= SHRIE N=E 2400 Coronal Mass
EjectionOll CHEH HPE St ULD, X 20060 LAIE EHLAAHURAA Hinodell EIHE
X-ray Y2A2 HOIHZ ENY¥ XII&HS MW A%, HASESHAY HYSH 28 AR

o

£t QUCH LB SOHO EITSl 195R Data=O0ll A Coronal Dimming =7 Dimming &
St Hinode EIS 180-290A DataZ =45t0d Doppler velocity, Non-thermal
2 7ol £&29 0ls 9g, 55 U5 S22 Fot1l, CME &4 0l= Dimming
€ =246t JACH. dAMHs LA A 2 Ol =0 &8t HRE %
ICt. S5l & AFAUHAN= BHts ot FXAL2 Sl
Ol cHer HLst AKX Al AR S0 U
gle SEIIH HECE uwl A
tD UCH EHY H-alpha 2=
S0, WE=ES S8t Xs
FZ2A= AMABS Heliostat gratingsS O0lE06lH Al
Ct. O 219 HR2E =20 st AR JHS a0 t
optics)Jb QUCH.  Sal Ol <la Zdst= =32l 2 87%E MAHE =+ Us
CT(correlation tracker) =, Tip-tilt DIHE 0/28& AIAE ARE X&igt] UCH. 0K
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BHE o)l s ZLIEHE AAEES Z2=oIUCH. 2 HAF0H M= SDIP(Solar Data Image
Processing) AZEQNHE XMESZ ol &H6tD UL, SDIP AZERI0 = Borland
CHE OlZdlA e ZUSH, 2LIEE AAES2 SDIPE 0ISaHA 222 FTP AIOIEOIA
ZAAIZICZ Y OIOIEHE &Sotn, ZLIEEGH| {8t 240l

=
-/ T/
2 d7d 459 0132, ZEd A2 nEUS 0

st oto] oipEaol AHOZ 2009
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H 6820 NEMHSO Hida 820 L Kwasan E2UO0AM HRE L8GI/UCH. DNEHS =
HAME Kitai =2t CHSHRAMOl Hashimotodt 2E1E 2206l0 & &J S 2SHIRE £
UGS CE.

EIAEZCIEDIHARA

ZZH 30 01NeE EHYAEHX0IH P2 A (Heliospheric Plasma Physics Laboratory)2
EHAOZ2E AIEGH BHYZE0] H2t2E D WEGtE ROHMX 012 & 222 WD U
= SchXR0te MDA, g8 4232 8F1ot)| fol E&ZAgCH. 0 AFA0NAN TURE=
FHES HHYSIATRAN Z2ASE|HPAS HIAZFSH LIS 20| U 20 0l
S gRA 2196 R FEH0| O|R0XLD UCH. 2 AJANA CHROUXE=E Saa2 22t
MU QUOA ZEE0O|D AU MSFIISCH 4 2 2AS0ITH. [Metsd Ect=0He
UNREEXN HI2UHBUE NISHESHE J=S MR25tD UCH. S EHY Z2tE0IS
clst 200AE EHYESHHO MasiH DY QU A=A SHSNM L£I2H0| A
FED QUCH. =B dARAe &

20 USM, oA ARI|ZS(Princeton Plasma Physics Laboratory, New Jersey
Institute of Technology, High Altitude Observatory, University of Alaska, National
Cheng-Kung University S)ItE 23 €38 6t QUL

2 Ao MEY JJ(HAINE)2 HLUIINAMY S&" =2erEH(ballooning

0% [
fl

instability)Off 28t +XDOAE GRS +#otD AN, AT MBUN B8 =
OIIH0l ANZ OLIH, 0120 BN XSS Sof OF ZVE I LEXES &)
FET SOIHCH %24 SR(MABT)S WTRIRC BN +MLHS Sof AKX

P50 UCH LHF B2 20108 3B SFSAED

g =J19 XA dettds o
gt B = HFA0 SHBLH

22 20| 0l11Nes EHLL2FI|aARA(Solar and Space Weather Laboratory)2 EHEF
230 thsh 25l A2 & 0|S0] X7 =B OIXle g2 HPotn JACH. 201084
S S HAIDE 3C1(RAHE, 0/1FM, 2HRE) L SAINE 6A(EME, 235, LEE,
OlZ&, Us=, 0lM=)0l AFRE &) ot UCH. zLE A2 I|HSHS (machine
learning)2 0|88 FIIMUE A7 |, 01EH 32 A2 HY S0 s I&
e 2Axs A7 | Y, SME 2 HY DX LR S48 L o= 2
st A | Y9EY RS B4 AsS AE LE o A7, EE IS Y
A4 axel I A7, USs 2 O 2 2 oA | 0|28 a2 ‘BN
BS990 EMHI CME £E9 234 AR | 0= ES HY 230 P24s &
gd o’ g 28 S0 UACH. Del) SEM IS &M (1) BHY 25 sA0 st 2
= A3, (2) Hinode N2 E 0|28t EIY &5 &4 237, (3) HYES-IIIES 2HS
o, (4) BHY DOUX X 2= & o2 ¢H32, (5) X7 2430l e o2 S2 0
3 HAIRXNEW W ot UCH Olst AFE Sol 2009E 0|F 16 BHol =L
=20 ZEHOotACH

SISOl /s A 2H
O XRXIIH2 &XINH = =)
ionosonde ¥ NM2|E uegt & HARE KGN U2



Ol2& RFEZENE HPE 2=35t0 QUL 01FS RS AI|I2t ALZ=0 & XX
JIA Wel 229 228 HZ0 st SH ZAE, 23Y 322 54U 85+ &, &
2 254 AW 8N HIHdE MHD =XI2E S 0/Sst LHI HMAZE XSt D UL
OITHE 32 HesuAe EXI &5 sas HPolW  “Wave propagation in
inhomogeneous plasma with neutral particles” 2 =HZ HAASRAE FSotD s UE &
AMNIUAEN XstotCH HSE A2 THEMIS -2l ®IIE, XIIE, E2X0F A= X4
MINE ZHI| NEE 0I828010 MEAS LAl XIIA el XNAUAM LMot NPYE
O NHZELIX0DF S8 WE XIIAUHAL UF IFsol AZAAHE ARGILD ULH HEM
e FXAE AIE NZ2E 0186t FXAZUHAL XIIE 22EIF HlZSotHl X6t
0 UASS o™l HA7 Z2UE 2M SS=X0 &0 =4 SO0IL. MEE slge Eet
A0 BHHUACS SHEHN s ARE TGN JA2H Atet S NRIIA =
ZE MelES ZESEAo A2 st ARE XSG UL

24A4E SIR0| XNEol Yes HLYA2HPAS ST SAINE 28, AANE 1902 2
ACUULCEH. S ES A& H 2, Keck, Gemini ObservatorySel 22 2= XI&2 Cassini
EAlMHO 2= 28 2400 S4, E4, EIOIE S2 D29 23 radical, X2
MA Ol &M CIIEHD 23eA ghs0 28 LUHARE G0 JUCEH. S EHAL
HEO Y= dME 32 dDMLYRAABS AMESHH filamentry dark cloud?l CHIME 2=

? stst MillE IS X& 25 s L Cassini

HALRE ot UL, 2008 =ZHARRE O

= T o

CIRS CIOIEHE &=25t EIOIE T 242 ot UCH. HAF HEO=Z 2stst HoHe 32
dldel 22X A2 EHOIE Dl Glolx 22X &8 ARE X FS0|Ch.

SFUAS) | =74

SFAUEI|sAHFAS DAY ZAANAES JHecieE dA4E 32 FslUsn o3
AN FHASAQ S/ BMHE SAAM BISU2AH S22 st Hols 39 2F
EMHMARHESE SHEGSNH 88 APAZ RFNUS MEHYH 2 HAFRE >#FO0|CH.
2 ARA2 XA MAESH 162X DAZ oBASE 2= AIASN KA ongst 1200X A
T Q2L B=AIAE ) Ch=9 CCDQ =ZDI, MAMItHet ¥ Video CCOE ERotD U
Ch. &t 82 d340| 288t 20 B1E2 clean roomdt & HOHAEH & M&A SS9
AEE2 8= AXE WU A4 38 082 Sdl a8 =0Ug & old0ICt. 8le
B @280 MAZ ASRF2H =8 2 252 ol CHE g4 25 2 24 AlA
HlZ Jjdoln UCH ALA=EE KLY S 0|Sst 2= ABHo =8 U SE3 &
S HAHE HECZ ULH SH HEZAE LS A=SNZE ZAGH| s AHSES
2206t 0l2 0/Sol0f ENY CME ZAD AZE EfY HOo HEEHA XA AR,
EIT wavel2t EUV jetll S& 2 2 %ot &2

el =¢ads EHOEF%

2 H3Ag 0l=e &S sl
EE SFCZRH BSOS KIIE
Zols a2 20108 3R H 132t University of Colorado2l Laboratory of Atmospheric

Soil Y EE2=2

=TI N
284 V0l 0N HHSUAPMUNAE ReISot AR, PAEEN S ASH
5, 25t Lo FISY Y, HHEXNTE SO SO0HNA Cryst o198 A S0l UCH
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s 2F2 20098 182t HES XOF Ol= AtEHHHHRCHSl Kavli OIESc2IE 4, 2H
AH S UUHE, & g=2 /d‘_" thst, AQeel E= oist, UWEstE

0= MIUMAESHRA, c e
O ASTRON H32A S22 EQ—ESW Don Figer, David Merritt, AOH2l, Richard de Grijs
Simon Goodwin, 2&¢el, la Jozsa EtAb S1 P o% 2E £oIRUCH. Kavli AZA0A
el PANHo MY EL' EQ}OH tFaF fEMel dSZZ2 )= AXlol, dHE AT
oot =d, RAaHHo AsH X HHI CHotod Ol &IOS =2 EES DAL
ZHAH SHUHEUHAE RS20 AT 200pc KNAUHAL & SMZ2 +XAE2 Sofl o
FoIUCH FAHHO URSH0| 24 SHS Lo HMES HEE A=K st o2
&N, XN ARE SEGIRAUCH. HEE M= AR 2012 SARUHAM SOIoHH &5
e R 2HE S0l Y 42 = JA=X0l Uote =2sid2mH, 2= el M
= FAYHAHS dAsA XGE NHotH ZSHORAS IO JH==It L0tLt SOt Xl CHol
=2|6tACEH. OIXIH2Z ASTRON HARAUAM= HUEKXZ 20tE AL25tE2 FIEE 4
ol 24ote LYl ol &= 2JACH. 2 AFZAO UM JAET
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EHHELZ 2SS ot¥1, 19964 38 S 2=3E Sotod Lt WS o0l old
2= D22 HSBotA2H, UM RLohl =252 otRACH. 19958 430 st
20U Atet 2 =2 FERFUSIANES 4o, 19978 330 ol2-& dld S 2
=35 JHzIotRUCH. &t 19978 430 Y& w+It HB3dES 26t Ead0letd
2 ORACH. 1999¢ 130 2&E w0t 200 IEUEU 20l S, 2001E 30 oS
e =8 HAFS et 2FAE AXoHAUCH 20038 20 Helg w=It 30 dEUE2
g FYUS otAD, 2003E 100l st HE2 EE 2 2532 JHEIGHACH. 2009E 0
CHOHE Q! cI2EE BAIE Sot 23S AFAIZS dblotA D, 76cm EHAHEEZ 2 TCSE

=5 stgh 2=0| Jtsot== GtUCH. 20108 38 &M J1ES dAl
22 MAE &S M &E S0ICH.
& |

Zd3istn d=U=s ZUS 3|00 ¥IIE 0rF0l W, 20108 3B REE #H+=8 &
Ol 401 202z sHotd JACH el 2LE 230 0/1ER 230 gRIALE 2R
otal UCH. L&t sf2dez JAH0l & Team K.0ALLAJE &HM 2F4s5S ot UM,
SS&T LABOIAM QIERF=Ho X 2E 2A=E ALY Y 2 H41E "6t U

Ch.

KMl HMIZet 161X, 1421X1, 1
gt 621X =& HZ L H-alph

SFUSN LFEAMSUE N-XH SH HAS st S+==H HFHEC! GRAPE-6 2 8E
SHAEBH)E ERotD ASM, 2009 AS0= MSUAPADY WU ALEES BSE
M2l PC SHAH AMAEES MZ FFotd EE4 S22 IIECZ2 HA

>
x
@

25|05t SBUSIES 2010 4”0 2217 =
2 Of AIAE Al SFDSI] L SLESASDO 10| AHSE D
AOO UFE B0 HLADDLRA ME 2RO HAR o

102 / Bull. Kor. Astron. Soc. Vol. 35 No. 1, April. 2010



Jo
=
HL
kK
x

EHE DA

JSH

oin
I
0

Korean Institute for Advanced Study
Activity in 2009.4 - 2010.3

The astrophysics and cosmology group of Korea Institute for Advanced Study consists
of Prof. Changbom Park, and three research fellows. Prof. Park organized a Korean
Scientist Group (KSG) to participate in the new international consortium for the

Sloan Digital Sky Survey |l (SDSS-II1). This survey is a legacy survey of the
previous SDSS survey. KIAS, in partnership with ARCSEC of Sejong University, has
joined the SDSS—-I11 in March, 2008. The new survey will continue through 2014, and

consists of the massive survey of high-redshift luminous red galaxies (BOSS),
structure, dynamics and chemical evolution study of the Milky Way Galaxy (SEGUE-II
APOGEE), and the search for exoplanets (MARVELS). The outputs of the Sloan Digital
Sky Survey (SDSS) and SDSS-I11 are giving us a special opportunity to make major
findings in the fields of cosmology and structure formation.

Individual members of the astrophysics and cosmology group have been active in
his/her research in 2008. Prof. Park, in collaboration with J. Richard Gott of
Princeton wuniversity and Or. Juhan Kim of Kyung-Hee University made a large
cosmological N-body simulation that ran 70 billion COM particles in a box with side
length of about 9300 Mpcs. This simulation is named 'The Horizon Run', and will be
used to simulated the Luminous Red Galaxies that will be observed by the upcoming
SDSS-111 survey out to redshift z=0.7. Prof. Park is also studying the properties of
galaxies and their correlations in great details. Prof. Park in collaboration with
Dr. Yun-Young Choi of Sejong University studied the effects of environments, namely,
the nearest neighbor galaxy and large-scale density, on the nuclear activity of
galaxies using the SDSS DR7 final data. They also measured the topology of the
large-scale distribution of the Main galaxies, and found that galaxy clustering
topology depends also on morphology and color and that none of the currently popular
galaxy formation models reproduces the ket aspects of the observed topology.

Pravabati Chingangbam worked on simulation of non-Gaussian CMB maps and using them
to measure the non-Gaussian deviations encoded in the Minkowski Functionals (MF's),
along with prof. Changbom Park. She developed a new code which can measure MF's
accurately from maps that contain observational contaminants and incomplete sky due
to masked regions. They studied the statistical nature, sensitivity and distinctions
between non—Gaussian deviations arising from quadratic and cubic order primordial
perturbations. They also proposed new statistical tests that can clearly
distinguish $f_{NL}$ and $g_{NL}$ type non-Gaussianities. Further, the effects of
experimental noise, beam patterns and masking of galaxy and point sources on the MF's
is studied. The effect of the contaminants is found to be weak and hence the MF's are
very useful tools to look for non-Gaussianity in the real observational data. Work on
compar ing the theoretical predictions with real data is under way.

On the inflation model building side she has studied the generation of tensor
perturbations from models that have transient break of slow roll. It is found the
break of slow roll can lead to the tensor-to-scalar ratio being much larger than one

o
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briefly and this leads to a sharp significant rise of angular power of $B$ modes of
polarization on large scales. She has also studied inflation due to Yang-Mills gauge
field with quartic coupling living on extra dimensions, which leads to dynamical
shrinking of the extra dimensions. It is found that gauge field fluctuations do not
destabilize spoil the attractive features of this scenario.

Or. Graziano Rossi measured the clustering of hot and cold patches in the
microwave background sky from the WMAP five-year data, and found significant
differences from the simplest Gaussian-based prediction. These results were
interpreted in the context of primordial non-Gaussianity, although other plausible
explanations for the detected discrepancies were provided.

Or. Graziano Rossi, Or. Prava Chingangbam and Prof. Park have extended the
statistics of the excursion sets to models with local primordial non—-Gaussianity, and
used simulated non—-Gaussian maps to confirm their analytic predictions.

Dr. Graziano Rossi and Prof. Park have proposed a new method to recover unbiased
distributions and scaling relations from photometric redshift surveys, and
exemplified the deconvolution technique using a sample of early-type galaxies from
the SDSS DR6. They found that by using only 10% of the spectroscopic training set it
is possible to reconstruct accurately galaxy scaling relations. Dr. Graziano Rossi
has also shown that a convolution technique is equivalent to a deconvolution one, and
what additional information photometric redshift algorithms must output so that they
can be used to study galaxy scaling relations.

Dr. Graziano Rossi and Prof. Park have started a new project on LSS topology, with
the goal of constraining cosmological parameters with the next generation of galaxy
surveys.

Or. Jaswant Kumar has joined KIAS astrophysics group in January 2010. | have been
working on the Semi-Analytic modelling of the formation and evolution of galaxies in
the Universe. He has also been looking at the fractal nature of large scale
structures as obtained from Sloan Digital Sky Survey.

Publication (M=)
1) Lutgens, F. K., Tarbuck, E. J. M, 238, 23§, &
PAIAES] 0laH (Foundations of Earth Science 5th ed.), 2t&FAF, 2009

Publication (non-SCI)
1) BHEtH AEX "R D =g €2l M2HMAH", Te2SASE K, , A

31, M1&, 1-45 (2009)

Publication (SCI)

1. Kim, J., Park, Changbom, Gott, J. R., & Dubinski, J., The Horizon Run N-Body
Simulation: Baryon Acoustic Oscillations and Topology of Large-scale Structure of the
Universe, 2009, ApJ, 701, 1547 (Aug. 2009)

2. Hwang, H. S., & Park, Changbom, Evidence for Morphology and Luminosity
Transformation of Galaxies at High Redshifts, 2007, ApJ, 700, 791 (July 2009)

3. Park, Changbom, & Hwang, H.-S., Interactions of Galaxies in the Galaxy Cluster
Environment, 2009, ApJ, 699, 1595 (Jul. 2009)

4. Abazajian, K. N. et al., The Seventh Data Release of the Sloan Digital Sky
Survey, 2009, ApJS, 182, 543 (Jun. 2009)
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5. Cho, J., & Park, Changbom, Internal Extinction in the Sloan Digital Sky Survey
Late-Type Galaxies, 2009, ApJ, 693, 1045 (Mar. 2009)

6. Park, Changbom, & Choi, Y.-Y., Combined Effects of Galaxy Interactions and
Large-Scale Environment on Galaxy Properties, 2009, ApJ, 691, 1828 (Feb. 2009)

7. Lee, J. H., Lee, M. G., Park, C. and Choi, Y.-Y., The nature of the Sloan
Digital Sky Survey galaxies in various classes based on morphology, colour and
spectral features — Il. Multi-wavelength properties, 2010, ApJ, 401, 1804

8. Wang, Y., Park, C., Yang, X., Choi, Y.-Y., and Chen, X., Alignments of Group
Galaxies with Neighboring Groups, 2009, ApJ, 703, 951

9. Choi, Y.=Y., Woo, J.-H., and Park, C., Environmental Dependence of Active
Galactic Nucleus Activity. |. The Effects of Host Galaxy, 2009, ApJ, 703, 951

10. Gott, J. R., Choi, Y.-Y., Park, C., and Kim, J., Three-Dimensional Genus
Topology of Luminous Red Galaxies, 2009, ApJ, 6 95L, 45

11. Sheth, R. K. and Rossi, G. Convolution and deconvolution based estimates of
galaxy scaling relations from photometric redshift surveys, 2009, MNRAS, 119

12. Rossi, R., Sheth, R. K., and Park, C., Reconstructing galaxy fundamental
distributions and scaling relations from photometric redshift surveys. Applications
to the SDSS ear ly-type sample, 2009, MNRAS, 401, 666

13. Rossi, G., Sheth, R. K., C. Park, and Hernandez-Monteagudo, C., Non-Gaussian
distribution and clustering of hot and cold pixels in the WMAP five-year sky, 2009,
MNRAS, 399, 304

14. Pravabati, C., Kihara, H., and Nitta, M., Gauge symmetry breaking in
ten-dimensional Yang-Mills theory dynamically compactified on S6, 2009, PRD,
accepted, hep-th/0912.3128.

15. Pravabati, C and Park, C., Statistical nature of non-Gaussianity from cubic
order primordial perturbations: CMB map simulations and genus statistic, 2009, JCAP,
12, 019.

16. Jain, R. K., Pravabati, C., Sriramkumar, L., and Souradeep, T., The
tensor—to-scalar ratio in  punctuated inflation, 2009, PRD, submitted,
astro-ph/0904.2518.

17. Hernandez-Toledo, Vazquez-Mata, J. A., Martinez-Vazquez, Martinez, L. A., Choi,
Y.-Y., & Park, Changbom, The UNAM-KIAS Catalog of Isolated Galaxies, 2009, ApJ, in
press

18. Wang, Y., Park, Changbom: Yang, X., Choi, Y.-Y., & Chen, X., Alignment between
the host and the nearest neighbor Groups, 2009, MNRAS, submitted

19. Park, Hyunbae, Kim, J., & Park, Changbom, Gravitational Potential Environment
of Galaxies. |. Simulation, 2010, ApJ, 713, in press

Publication (Proceedings)

1. G. Rossi, P. Chingangbam and C. Park, Excursion Set Statisics with Primordial
non—-Gaussianity, Journal of the Korean Physical Society, 2010, Proceedings of the
“*11th Italian-Korean Symposium on Relativistic Astrophysics''

Presentations at Meetings

1. G. Rossi, Mapping the Future in Cosmology: from Photo-zs to Non-Gaussianity,
Shanghai, China, SHAO Colloquium, (Invited) March 18, 2009

2. G. Rossi, Science Prospects over the Next Decade: New Observational Windows,
SNU, Seoul, SNU Colloquium (Invited), March 19, 2009
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3. G. Rossi, C. Park, H.B. Ann and Y.Y. Choi, Disk Galaxy Rotation and Satellite
Kinematics: Ancillary Science for BOSS ' Galaxy evolution and enviroment'', Kuala
Lumpur, Malaysia, March 29 - April 4, 2009

4. Park, C., LAMOST and its Sciences, LAMOST Meeting, KIAA, Beijing, China, Apr.
13-17, 2009 (Invited talk)

5. StEEHEEX), &Y, &Y, 2HI, Properties of Type la Supernova Host
Galaxies in the SDSS, St=& 283, =& WA UE2, Apr. 30, 2009
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BOlM Sl HR2sS |SL0 st H3S, MSIS(AANE ) SH AL S560A 2
Sod HEH0 e APE, 2ER(HALE)IYY SH L2 F5tE, A
gto] SHAESotE0 et HE +dotl) UCH

gtgd e 89F S S A0 M2 EAMY ARE L. Y 2N
Ol coupled escape probability 282 HEZ0HAM C0Z2 2t SXALE HONH & =0IM& 2
ZE2 DAdlotote XS0 Uol S&& S UK Dot WIIXAHZ2 X AGHRLCH. DI
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Ol Z==0IALCt. MEMS AKE 0I8BHA RLIE & oA LRI HE 2 = Az Al
AHE ISt NS SHEZ ot ULH Ol 3 &8N HIZ EBHLES 2Fote Al
AEIS JHESHD QUCH B3 HHZ0 U= FBHOAL scintillation SHE &Itz =
Mol EHYZEC ML =5 =HEL. 02 ol 24 g 2L, HNES 52
Jl, SllHIZCISl =AD& JHLSIRUCH. MSUHE W MO SH= 230 GHz Y =AID|IE o
HHOZ 25t UCH. =HS2H AIEGHA O1E 2 5JE2t 252 860, Xdol=
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o 2o Hiolel EWE O|=2s =HE 2 FH Y SAE 2019 HTZ A Azt
H31; (3) Keck L42AS 0I5 FOIAL SAE 2659 =T =24 EF A (4) Palomar
5m YAZLo ZHAM =SS IR 26t=Q ¥ 25 2 JtAIZDel HlnHR; (5)
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X-ray YRBES 0| E¢E EIA2G5t SR 254 s 272 S 0 20N OIFUHA

Ch 98 392 262 YD 26t AR Hoh N & 2 NsED As

=
HAE UC Santa Barbara2l Tommaso Treu 2tAF, Vardha Bennert EHAF, UCLASl Matt Malkan

8FAF, el Stanford CHSEH2l Roger Blandford EHAFRF &JH =86t10 U220 Keck &=
St 2¥E 2 =F U SAE 20612 ST 24 gFtel AN Y X ARE FLol
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