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189 RZID-55 R

190 ZID-56 AES

191 RZID-57 B

192 ZID-58 EEES
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[12:00~13:00 s= |

_ , IR EEREEES
13:00~13:30 2 A:UEs sRdRcRYE

=8 29 | Y Ad5(S=0) \
13:30~14:00 = IT-01 (p.63)

The Square Kilometre Array in Australia
Douglas Bock(CSIRO)

[14:00~14:30 54 2 0l |
EEEEN BF : 0IFE(229) \

14:30~14:45 T GC-01 (p.68)
HST/WFPC2 Imaging of the Dwarf Satellites And XI and And XlIl : HB Morphology and RR
Lyraes

AL H(MEA), Ata Sarajedini(University of Florida)
14:45~15:00 + GC-02 (p.68)
Mystery of the Most Isolated Globular Cluster in the Local Universe
ZoIY, A&, YES 01ED(MSTH)
15:00~15:15 7 GC-03 (p.69)
Young Stellar Populations in Triangulum Galaxy (M33)
288, 0l=&(ZYU), Luciana Bianchi(Johns Hopkins University)
15:15~15:30 7 GC-04 (p.69)
SMBH Mass Estimate Discrepancy and Its Origin of NGC 6861
oIS (MZU/AAO), Matt Owers(AAO)
15:30~15:45 7 GC-05 (p.70)
Diagnostics to Probe Environmental Effects on Late—type Galaxies in the Virgo Cluster
2012, HoHel(HAHITH)
15:45~16:00 < GC-06 (p.70)

Hy Formation from HI by the Ram Pressure
2y, AH2(MS), Zoiel (A AICH)

[16:00~16:30 EAE 2
‘ St=H 253 stad s42A HE - 0lR(MEN)
16:30~17:00 & IT-05 (p.67)

My Research on Galaxies, Large—Scale Structures in the Universe, and Cosmic Microwave
Background Radiation

SEH(LSH

1
0

)

[17:00~18:30 st=2@ests 53

[18:30~ S A A (YA 18)
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09:00~09:15 + EP-01 (p.92)
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09:15~09:30 = EP-02 (p.92)
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0:156~10:30 = EP-06
KMTNet Z2HMEQ| WX &
SIS (W), ¢

0x
o

[10:30~11:00

ELEN
Local Ha Emitters: Low—z Analogs of z>4 Star-Forming Galaxies
Ranga—-Ram Chary(Spitzer Science Center)

11:00~11:15 7 GC-07 (p.71)
ERICE))
S 4T (2 MITH)

15~11:30 7 GC-08 (p.71)
Searching for Fly—by Encounters of Galaxies in Cosmological Simulations
Otd S, AFE, SII1S(HA), BFsHDSHsE),
S (AMITH)

11:30~11:45 + GC-09(p.72)
On the origin of post—-merger features in galaxy clusters
Outskirts and Possibility of Cosmic—Ray

Cluster

n
=)
=, 7T

Ot
0x

11:45~12:00 T GC-10(p.72)
Strong Accretion Shock Waves

Population Inversion
HES3| R A37@ 2%, 20129 10€¥ / 17
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= JdL O
12:30~14:00 & 4 Al 2 (AEE 1E)
13:00~14:00 IAH 12 /282 ui & 2
=3 29 1 & UGE(MEY)
14:00~14:30 = IT-02 (p.64)
Supernova Remnants, Supernovae, and Their Progenitors
FEE(MSH)

|14:30~15:00 AE 2

[ aizest B : 244 \

156:00~15:15 7 GC-11 (p.73)

Gaseous Structures in Barred Galaxies: Effects of the Bar Strength

LS, ARY, ZESH

15:156~15:30 + GC-12 (p.73)
ON THE ASSEMBLY HISTORY OF STELLAR COMPONENTS IN MASSIVE GALAXIES
OITHE, OlAH (S AITH)

15:30~15:45 F GC-13 (p.74)
The Spitzer First Look survey Verification Field : Deep Radio and multi-wavelength
properties
(MIETH), M. S. Yun, 284 (University of Massachusetts), 233 MSU)

20l8, 2y
4

15:45~16:00 2 GC-14 (p.74)
THE CHEMICAL PROPERTIES OF PG QUASARS
SH M2, Tohru Nagao(Kyoto University)

AT, RES

16:00~16:15 T GC-15 (p.75)
The Black Hole Mass - Stellar Velocity Dispersion Relation of Narrow-Line Seyfert 1

Y, 2EsH(M2U)

10

Galaxies
|16:30~17:00 TAH B
| =3 20 BE : AsH(EEL)

17:00~17:30 = IT-03 (p.65)

14 W0l Atel-BHMEC 2 0lal get
HHS (IR0
17:30~19:00 st=2F1tsts| HI|E3
19:10~ gt (A 1E)
S24 =0 : 257 33 (& 2009 MAEZS of S=AR=2E)
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| 2xe= A : OLEHH(SATH)

09:00~09:15 =+ GC-16 (p.75)
M101, Type la Supernova, and the Hubble Constant
o, Zold(Ms)
09:15~09:30 = GC-17 (p.75)
The Luminosity of Type la Supernova as a Function of Host-Galaxy Morphology
gz, 2014, YS=, 01g=(AHAH)
09:30~09:45 = GC-18 (p.76)
Detecting the Signature of the First Stars through Planck CMB Polarization Observation
SHAE(Z= L)
09:45~10:00 = GC-19 (p.76)

Properties of the mini—halos in dwarf ellipticals obtained from cosmological hydrodynamic
simulations

Aol (Zalh), 2=sH1S
10:00~10:15 7 GC-20 (p.77)
Chandra Archival Survey of Galaxy Clusters: Surface Photometry of Diffuse X-ray

b

o
40

), &

0x

(2

Lo

o), SAZ(AAY), Hd2E(DSUEH)

Emission
Aes(ged), (@)
[10:30~11:00 F4 2 0l
IEEEE 1% AYS(FEQ) |

11:00~11:15 2 IM-01 (p.97)
UKIRT Widefield Infrared Survey for [Fe II] 1.64 um

11:15~11:30 2 IM-02 (p.97)
MIRIS: Science Programs

HSHE(MRH), Toshio Matsumoto(ASIAA/ISAS/JAXA),
S, TS, 0lUHa], &HAl, 0|&3, 282, S48 F, 423, S (J2H)
Ol &(ME2AH/UST), XA=2, 0185, |0l OrA I Ho(s=)

HESE), HBR(ZA), ZH (B,
OES(HS), HRE(ES0)
11:30~11:45 2 IM-03 (p.98)

Simulation study of dust-scattered Far-Ultraviolet emission in the Orion—Eridanus
Superbubble

T4, DES, AHS (D), 2L (H2H)
11:45~12:00 =+ IM-04 (p.98)
Far—ultraviolet Observations of the Taurus—Perseus—Auriga Complex

AHS, UBS(IIY), L (HEH)
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| g2=s % : dYS(A20)

12:00~12:15 3 IM-05 (p.99)
Far Ultraviolet Observations of the Spica Nebula and the Interaction Zone

ZAF(WIIY), dHR(SHE), FF(WUIY), d2L(H2), TI=(UIIY)

fnl

12:30~14:00 & A A2 (A 1E)
=3 2 IV I IS (MIY)
14:00~14:30 = IT-04 (p.66)

Ultra-Fast Flash Observatory (UFFQ) for early photon measurements from Gamma Ray

L11]

Bursts
812l £(018101TH)
[14:30~15:00 YT
| e, SXAIE0IE % JIE 5% : Hpls(@ee)

15:00~15:15 7 SF-01 (p.100)
AKARI Observations for 8 dense molecular cores
Y, O|HA(M2AH/UST), 2O (H2AH/S
15:15~15:30 + SF-02 (p.100)

Near—IR Polarimetry Survey of the lLarge Magellanic Cloud : Relationship between the
polarization degree and the color

H

o), ZES(HS)

2MG(Z3I), L2=B(F3sIU/University of Texas), 224 (Z3IM), ZUS(HMEHA)
15:30~15:45 7 SF-03 (p.101)
A Relativistic Magnetohydrodynamic Code Based on an Upwind Scheme
astd, RsH(3EH)

15:45~16:00 T SF-04 (p.101)
Study of the Kinetic Effects
on Relativistic Unmagnetized Shocks using 3D PIC Simulations

ZIS2TEDIY/EEY), B =2(WIIY), =FH(2!IIRA), Ken—Ichi Nishikawa(NSSTC)
16:00~16:15 7 SF-05 (p.102)
Analysis of Korean Historical Records of Comet Halley
OIDI (RIS =ITH)
16:15~16:30 7 SF-06 (p.102)

Galileo2| EHYEE LANE S EUZ WSt 240l e DSstdse 23 84
01aE, LEIN(ES=U), LES(SHH)

16:30~ H 3l A 233 s5lF
Al 4 SLTAES
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EECEIEED) Y AHH(B=O) \
13:30~14:00 = IT-01 (p.63)
The Square Kilometre Array in Australia
Douglas Bock(CSIRO)
[14:00~14:30 ENERE |
EEZH HF : M. Ishiguro (H20) |
14:30~14:45 T SS-01 (p.104)
HYBEZ S8 L HM TEQ 94X )| 5B
o, A484=(F3t), AE=S(WIH)
14:45~15:00 7 SS-02 (p.104)
St Stdol E20A XIS 2010 e D0HUX 2= &8 I8 24
HEY, &MU, 018, 2+H(EEH)
p.105)
2O, M2 (EdH)

15:00~15:15 3 SS-03 (
Analysis of landing site for lander and rover on Moon and Mars
MR, 20{&, 28, 0|3,

p.105)
Analysis of Martian topside ionospheric data obtained from Mars Advanced Radar for
H(etedA)

15:15~15:30 7 SS-04 (
Subsurface and lonospheric Sounding onboard Mars Express
20 &, MK 258, 01F3, I8, A28
15:30~15:45 =+ SS-05 (p.106)
High resolution imagings of the Gegenschein with WIZARD
2%k= 7, Masateru Ishiguro(AS0H), HAQI(ZRH)
[16:00~16:30 EAYH BE |
‘ SRR 28 SaM SAYH (RHEEH) & oldRMEM) ‘
16:30~17:00 = IT-05 (p.67)
My Research on Galaxies, Large—Scale Structures in the Universe, and Cosmic Microwave
SR (DSUEH)

Background Radiation

[17:00~18:30 staMests FII55 (MILEER)
[18:30~ XS A A (A 18) |
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& WBH(MSH)

lol

09:00~09:15 =+ SE-01 (p.110)
The study on source regions of solar energetic particles detected by widely separated
238IH)

multiple spacecraft
Innes, R.Bucik(Max Plank Institute), 22 M (A

09:15~09:30 7 SE-02(p.110)
Height Dependence of Plasma Properties in a Solar Limb Active Region Observed by
ZIol(Zslth),

Hinode/EIS
ol M (Zslth), S. Imada(ISAS), 2&X, 0I&0l(H
09:30~09:45 + SE-03 (p.111)
I SOLAR RADIO BURST ASSOCIATED WITH THE 2011
LE=(HEZH/NASA),

A HIGH FREQUENCY TYPE
FEBRUARY 13 CORONAL MASS EJECTION
XEH(A2A), Nat Gopalswamy, HEH(NASA), ==
Seiji Yashiro(NASA/Catholic University)

09:45~10:00 =+ SE-04 (p.111)
Observation of an Ellerman bomb and its associated surge with the 1.6 meter New Solar
(M20y), 2ds, TdS(ME2H),
2232 (Big Bear Solar Observatory)

Telescope at Big Bear Solar Observatory
F& 01, Ram Ajor Maurya, £+8

&34, HE

0:00~10:15 7 SE-05 (p.112)
Relationship Between EUV Coronal Jets and Bright Points Observed by SDO/AIA
=, 0124, 0l&I0l, 28N, 4=&, d&

2101 &
=,

CH)

Lon

0x

(&

10:30 < SE-06 (p.112)
Current Status and Improvement of the Fast Imaging Solar Spectrograph of the 1.6m
zAH(H20),

10:15~
telescope at Big Bear Solar Observatory
BtE0l, MBE, 5=, L3l=(M2U), dUl5, &S5, LHAg,
ot 4~ (Big Bear Solar Observatory)
[10:30~11:00 £4 2 08 |
EEEEETEN Y 24E(@EQ) |

1:00~

SYS, TYA(RS),

11:15 7 SE-07 (p.113)
Doppler Shifts of the Ha Line and the Ca Il 854.2 nm Line in a Quiet Region of the Sun
ol, 25| (MS), o ot
Wenda Cao(Big Bear Solar Observatory)

Observed with the FISS/NST

11:15~11:30 +* SE-08 (p.113)
A Solar Cyclone with Chromospheric Running Wave

Tetsuya Magara, 2t=2, 0|&t5|, 21 XI5, Satoshi Inoue,
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11:30~11:45 T SE-09 (p.114)
Magnetic Field Strength in the Upper Solar Corona Using White-light Shock Structures

Surrounding Coronal Mass Ejections
LEE(HE29), Nat Gopalswamy(NASA), EEM(ZsIt), A (H2H),
Seiji Yashiro(NASA/Catholic University )

11:456~12:00 + SE-10 (p.114)

EHAESH A0 M Magnetic Polarity Inversion Linell JI5HstA, S2I& S40 st SHE HFR
Ol &(BE), BHEE(FRH), 249, 0I(EE)

12:00~12:15 2 SE-11 (p.115)
Low ionization state plasma in CMEs
OIZI0I(Z3ItH), John C. Raymond(Harvard—Smithsonian Center)

12:30~14:00 A Al 2 (ABE 1E)
13:00~14:00 HEAR 12 /28 wiH & 28
= 29 1l (HgEE) oY QgE(dEY)

14:00~14:30 = IT-02 (p.64)
Supernova Remnants, Supernovae, and Their Progenitors

2 E (NS
[14:30~15:00 AFZI 2 |
EEFETTN B : OA(REN) \

15:00~15:30 = SE-12 (p.115)
Observation of long—term disappearance and reappearance of the outer radiation belt
OltHY, MU (B=U), F(FEH), LT s, ZFs|, S0IS(Z=S),

oo™

Vassilis Angelopoulos(UCLA), 2™ 0HAM2H), 01238, ABS(EEM)
15:30~15:45 T SE-13 (p.116)
Statistical study on nightside geosynchronous magnetic field responses to interplanetary

shocks
=M, A2 (ASIT), Tohru Araki(Polar Research Institute),

- — o
OlsE, 0124, X5(H3I)

15:45~16:00 T SE-14 (p.116)
Effects of plasmaspheric density structure on the characteristics of geomagnetic ULF

pulsations
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16:00~16:15 T SE-15 (p.117)
Modeling of Energetic Neutral Atom
CINEMA/TRIO
S, Xg, AAH, 0lS&(ZsI),

o124, A, 8E3H, 885,
Linghua Wang, Robert P. Lin, George K. Parks, John Sample(University of California),
Edward C. Roelof(Johns Hopkins University)

(ENA) Emissions During a Magnetic Storm for

16:15~16:30 T SE-16 (p.117)
Pc1/EMIC waves observed at

compressions
22 (Z3U), Kazuo Shiokawa(Nagoya University), OIS &,

subauroral latitude during sudden magnetospheric

A
Lo
O
a
=

A, 0124(&F

16:30~17:00 TAH 2te
= ZH I (RZEH) A A]dHBLEU)
17:00~17:30 = IT-03 (p.65)
SFII4A M0l At BHECZ 0|& I8
oS (E=)
17:30~19:00 St=EFEG HI|F3
19:10~ al & (YA 1E)
Z24 20| : 227 3 (M 2009 HIHESO 3 SHIANS=2H)
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09:00~09:15 + SE-17 (p.118)
Theoretical construction of solar wind proton temperature anisotropy versus beta inverse
correlation
MEZE(H3IT), Peter H. Yoon(Z3|TH/University of Maryland), 228, 0|S&(&3|TH)
09:15~09:30 + SE-18 (p.118)
Reduced ion mass effects and parametric study of electron flat—top distribution formation
[s]=2E=

SXS(WUIH), 0l22H(H3IU), George k. Parks(University of California), 212 (21&)

09:30~09:45 T SE-19 (p.119)
Nonlinear evolution of Alfven waves via mode conversion

23, 0ISE(BSU), FS(FEU), 228, 0124(>@3H)

09:45~10:00 =+ SE-20 (p.119)
Simulation study on the nonlinear evolution of EMIC instability
2HII&E, RE2(ZSZH), Peter H Yoon(IPST)

10:00~10:15 7 SE-21 (p.120)
Forbush Decreases Observed by the LRO/CRaTER
EEU, 229, 0IR(EEUH), ZHZX, 0I5/ (&=2H),
Harlan .E. Spence(University of New Hampshire)
10:15~10:30 7 SE-22 (p.120)
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11:00~11:15 3 SE-23 (p.121)
Relation between Earthward magnetotail flow and low-latitude Pi2 pulsations
A, LA, 01S2(Fst), Kazue Takahashi(Johns Hopkins University),
Ol24&H(Z38IH)
11:15~11:30 7 SE-24 (p.121)
The statistical analysis of low-latitude Pi2 pulsations during the intervals of extremely
quiet geomagnetic conditions

11:30~11:45 T SE-25 (p.122)
Comparison of the PSD radial profiles between before and after geosynchronous flux
dropout: case studies using THEMIS observations

EHOHAEZY), OIS (=), 2E A E2H), =
2

(hlgungei)
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11:456~12:00 + SE-26 (p.123)

Near-real time Kp forecasting methods based on neural network and support vector
machine

N

o

o
Sy

g

HO

M, &Eg, 0OIsE(Zs)
12:00~12:15 7 SE-27 (p.123)
Solar Flare Occurrence Rate and Probability in Terms of the Sunspot Classification
Supplemented with Sunspot Area and Its Changes
OlZEOIMH/ZSIU), 2EX, 0IX0l, 0l1Z2H, LiIs=s(Za), &
12:15~12:30 7 SE-28 (p.124)

Comparison of the WSA-ENLIL CME propagation model with three cone types and an
empirical model

ol

Het, AITHE(OIAE)

T4m, 280, UH2(Z30)
[12:30~14:00 34 A (AU 18) |
EEERIEES BE : UIS(WIIY) \

14:00~14:30 = IT-04 (p.66)

Ultra—Fast Flash Observatory (UFFO) for early photon measurements from Gamma Ray

Bursts
51 (0] 3104 CH)
[14:30~15:00 E4 2 0lS |
EEEEEIEN BE : 240(82) |

15:00~15:15 7 SE-29 (p.124)
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15:156~15:30 + SE-30 (p.125)

Nonmigrating tidal characteristics in the thermospheric neutral mass density

ZIAM(ME2H), 254, 012 (Johns Hopkins University),

LEF(HA0Y), LEHS(M2H)
15:30~15:45 T SE-31 (p.125)

GPS TEC ZEXEZ2 &= clliet &els SH0l

1]
o

=)

BB, OIXNLH(AEEH)
15:45~16:00 + SE-32 (p.126)

Statistical studies of trough at middle latitudes observed by DMSP F15

gtAteHZ 3l tH), 2 &4 (Johns Hopkins University), 22t& (3 3]0H)
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16:00~16:15 7 SE-33 (p.126)

Solar flare 24 Al GOES |12 X-ray fluxXtZ

Z&EE, 230t
16:156~16:30 + SE-34 (p.127)

Characteristics of mid-latitude field—aligned
scatter ionospheric radar over Korea
AYEHE(E2H/UST), =

irregularities observed with VHF coherent
2AAM(MEIH)

| S & (Johns Hopkins University)
16:30~ H 3
Al

,srs(Ee)

0z =
J

1

i

§_|
£ Al

B
st
ES

H0 0

z‘s
\_

AEEFI R A37A 23, 20124 104 / 27



| Ay (=) A A< 10d 17¢ (5

| 23 29 | (M1ZESD) HE : AHH(EED)
18:30~14:00 = IT-01 (p.63)
The Square Kilometre Array in Australia

[14:00~14:30 54 8 OIS
ECEECEN HE : &YB(M)

14:30~14:45 T ST-01 (p.139)
Stellar surface gravity extracted from Wilson—Bappu effect
ged, ZA, 01F2(ZU), ola2(HMSH)
14:45~15:00 7 ST-02 (p.139)

The Effects of Nitrogen and Oxygen Abundance Variations on The Evolutionary Tracks of
Low—Mass Stars

LIS4, 0185

o

A, 9|, ZEE(AAMU)
15:00~15:15 7 ST-03 (p.140)
OH, SiO and H2O maser emission in O-rich AGB stars

15:15~15:30 T ST-04 (p.140)
IRAS 09425-6040: A Silicate Carbon Star with Crystalline Dust

15:30~15:45 7 ST-05 (p.141)

|dentification and spectral analysis of the CIBER/LRS detected stars

2o (H2U), T. Matsumoto(MSCH/JAXA), OIES(MZ2M), T. Arai(JAXA),

J. Battle(NASA), J. Bock(NASA/California Institute), S. Brown(NIST),

A. Cooray(University of California), V. Hristov(California Institute),

B. Keating(University of California), P. Korngut(NASA/California Institute), OICH3I (M ESH),
L. R. Levenson(California Institute), K. Lykke(NIST),

P. Mason(California Institute), S. Matsuura(JAXA), =22 (d29),

T. Renbarger(University of California), A. Smith(NIST),

I. Sullivan(California Institute), T. Wada(JAXA), ES&(E29),

M. Zemcov(NASA/California Institute)

[16:00~16:30 TAEH BE |
| et2@ests e 2420 (HILER) HE : 0YR(HEN) \

16:30~17:00 = IT-05 (p.67)

My Research on Galaxies, Large—Scale Structures in the Universe, and Cosmic Microwave
Background Radiation

SLE (DS D)
[17:00~18:30 si=Eests 855 (HIZEF) l
[18:30~ SEERICEERS) |
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09:00~09:15 2 ST-06 (p.141)
Fundamental parameters of the eclipsing binaries in the Large Magellanic cloud
EF4, 2I2(HMSU)
09:15~09:30 +* ST-07 (p.142)
Observational Properties of GSC 2855-0585 in the Vicinity of the Eclipsing Binary V432 Per
ITHH(ASH/BEU), OIXR, 252, 015, O|8E(A2A
HoIxl, A&S(E=0H)

09:30~09:45 + ST-08 (p.142)
V345 Cas2l FIIBs2 =346 =4

tH 2 (NS

Pakakaew Rittipruk,

09:45~10:00 7 ST-09 (p.143)
Asymmetric Light curves of Contact and Near—Contact Binaries

10:00~10:15 2 ST-10 (p.143)
S=ENH VW Bootis2l BVRI 21 24
a2, HOX, 2EE, AdsSEH(E=EU), S0I1HEEH)
10:15~10:30 =+ ST-11 (p.144)
Calcium and CN bimodality of RGB stars in Globular clusters with Multiple Populations
A==, L572, S, 01ES(HAAHITH)
[10:30~11:00 N |
| BN I & AHAL0 MY I . S (E=E0) |
11:00~11:15 3 SS-06 (p.106)
17P/Holmes: Contrast between before and after the 2007 outburst
Masateru Ishiguro, S X (K SCH), =6t
11:15~11:30 2 SS-07 (p.107)
FUV observation of the comet C/2001 Q4 (NEAT) with FIMS
A0iY, 21¥=(WII|), Paul D. Feldman(Johns Hopkins University), St (M 29™),
Jerry Edelstein(University of California)
, HEIA(FE=U)

11:30~11:45 =+ SS-08 (p.107)
Planetary companions orbiting K giant HD 208527 and M giant HD 220074
Olgd, SOl EH)
Phase dependent disk averaged spectra and light curve of the Earth as an habitable
e, AHE, SHES(AAN)

11:45~12:00 F* SS-09 (p.108)
exoplanet ; Ray—tracing based simulation using 3D optical earth system model

38w A|37d@ 2%, 2012 10€ / 29
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12:00~12:15 = SS-10 (p.108

DETECTION OF WIDE PLANETARY SYSTEM WITH MICROLENSING

12:156~12:30 7 SS-11 (p.109

BB, %Y, FHI(Y=

), OIJI(CHPILSH)

Using Light Travel Time Effect to Detect Circumbinary Planets with Ground—-Based Telescopes

Tobias

Cornelius Hinse(®2™)

12:30~14:00

i

13:00~14:00

Hel | 0

I

El|
¥

M
il
U

=3 29 1l (A1gEE)

14:00~14:30 = IT-02 (p.64)

Supernova Remnants, Supernovae, and Their Progenitors

FEHNSH)
|14:30~15:00 AR
EXERE HE @A)
15:00~15:15 3 LV-01 (p.148)
SEH ASHIA ASK AFR0l ZAK SES20 0IXs 98
Blee, 2004, 0/42(82H)
15:15~15:30 3 LV-02 (p.148)
A2 ANED SFEH
0N, 2UR, FHA(HRH)
15:30~15:45 3 LV-03 (p.149)
D2/DY ASHH DY SR s WE L Y XA
SE, e, 2UR, 0/4+2(S2H)
15:45~16:00 2 LV-04 (p.149)
Xl HIAFEIEAS S WRC-155/2/9F istele 2@l o jioip
M4, NEE, QNT, SR, 229, 0lad, 25H(H2H)
16:00~16:15 3 LV-05 (p.150)
Nature2t Science ME 0l &gl 2006-20108 =22 Jd& 24
2ME, s, B OISR, ALI(H2HM), BLB(HR/SLH)
16:30~17:00 TAE 23

30 / Bull. Kor.
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20109 189 (%) |

EEETIRIEED) 53 : ABBH(BE) |
17:00~17:30 = IT-03 (p.65)
SFI|A L0l AFS-ZRIHOZ DI7 28
TEEET)
17:30~19:00 s=eEnsts FJI5s (RIZER) |
19:10~ oF & (A 18)
224 201 287 5l (F 2009 MHH22 & BH2AS2F)

daAEEI R A374 25, 201249 10€ / 31
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Aserd (2=F)
T 0YHEXSH)

1 (p.159)
Lids, =

09:00~09:15 =+ OG-0
Characters of Perturbation in Earth's Spin Rotation
Estimation Using SLR

09:15~09:30 7 0G-02 (p.159)
Effective Strategy for Precise Orbital and Geodetic Parameter
Observations for ILRS AAC
2HE, QX AY, SR (HAU), U2AH, YEH(HIH)
09:30~09:45 7 0OG-03 (p.160)
An Alternative Approach to Optimal Impulsive—Thrust Formation Reconfigurations in
a Near—Circular-Orbit
2o, s, SRG(AND)
09:45~10:00 7 OG-04 (p.160)
Unified State Model(USM)E 0IE8t &L AT H
SEF, &0, 22H(Zs)
10:00~10:15 + OG-05 (p.161)
EXNAE |8 S=LXNE fAs FUIIS
Olg e, ERHINSAY), HHN LA (ERH)
0:15~10:30 T OG-06 (p.161)
AXAE |4 EM ASHEOD] olgl 8H & oA
UXH, I, EH(FRY)
[10:30~11:00 ERE |
EE BT HYF(F2Q)
11:00~11:15 7 SB-01 (p.166)
EXNASRENAL OSHel EFXI| A BIXI0 28 AF
gy, AdXY, UEH(ERY)
15~11:30 7 SB-02 (p.166)
IS A8 NMHMOH SHEHAN =28 45 &4
AXH, FYF, Y2F, UEE, M85, ZEH(ERY)
11:30~11:45 =+ SB-03 (p.167)
OIS MMHEXE HIZE X E4 offA
2, AN, &S, AL, 2HE(&2H)
11:45~12:00 =+ SB-04 (p.167
TRIO-CINEMA 2] E3AIE & Z20 =4
=224E, 2F, 0|48, o4, MAME, MR, &5, 455, 0olsE(da),
Thomas Immel(UC Berkeley), Robert P.Lm(%ilEH/UC Berkeley)

32 / Bull. Kor. Astron. Soc. Vol. 37 No. 2, Oct. 2012



&0 109 199 () |

- Al A

|

R AYE(@2) \

IEEL]

(p.168)
82 98 ©Y RF Chain 75
2835, Mg, 8535, MAY, ols&(F3 ),

12:00~12:15 = SB-0
Robert P. Lin(& 3| th/University of California)

5
2712l =48 215?d CINEMA 2

12:156~12:30 + SB-06 (p.168)

AT =14 g &3
&S, 2F3H, &, dMHE, L &l
[12:30~14:00 3 A (2UE 18) |
[ 23 220 v (MIZER) BE : QIS(MIIY) \
14:00~14:30 = IT-04 (p.66)
Ultra—Fast Flash Observatory (UFFO) for early photon measurements from Gamma Ray
Bursts
BtAS(0ISHOTH)
[14:30~15:00 4 2 0l
|15:00~16:30 Y E2 : COSPAR 2@ 2SR =9
H 3 AF: 23 S| &

16:30~
A& 24T AR

FHE

38w A|379@ 2%, 2012 10€ / 33
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[ 23 2 | (MILET) Y JER(EED) \
18:30~14:00 = IT-01 (p.63)
The Square Kilometre Array in Australia

Douglas Bock(CSIRO)

0
1z
He
i
Om

[14:00~14:30

ESEEELLN B HE(ES0) |

14:30~14:45 7 |D-01 (p.203)
QB SMAIAE HY A
dsel, 015, 282, a5, 0IMR, 0lgE, ASA, 0Ig4, 2 (H2H)
14:45~15:00 7 10-02 (p.203)
IGRINS &sF 2892 2& ¥ 33 &
n3A, st¥E, 23514, UHAHE
s

1
o
for

Ol (M EA/University of Texas),
an Jaffe(University of Texas)

L%Jio
)

15:00~15:15 7 ID-03 (p.204)
Ray tracing simulation of SCOTS test for GMT secondary mirror
203, AHE(HAL), 2 (F2Y)
15:15~15:30 =+ ID-04 (p.204)
SPICA EME 2 XLt F
OItHEl, H32d, stE, 22, 2©ZA 9UAS, =3, HFE, 0|9, 9J)|, L=
Toshio Matsumoto (& 2¢1)

15:45~16:00 +* ID-06 (p.205)
Progress Report on Development of the MIRIS, the Main Payload of STSAT-3
BIH AN EX), SHAZ(ER2H/UST), olthal, 38y, 222, 8ASE, EY8(d29),
Ol &(MEH/UST), =&, &t&s, 42, %USE(DID_F&“), S9EQ, 0|&5R(ERH),
OlE=2(ME201), Toshio Matsumoto(ASIAA/ISAS/JAXA)

[16:00~16:30 BAE 2

‘ SIRMESE sS4 42N (MLHE) =E : oY (MSH)
16:30~17:00 = IT-05 (p.67)

My Research on Galaxies, Large—Scale Structures in the Universe, and Cosmic Microwave
Background Radiation

BtEH(DSHE

Joh
0

)

[17:00~18:30 staests 53
[18:30~ YA A (A 1)

34 / Bull. Kor. Astron. Soc. Vol. 37 No. 2, Oct. 2012
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=1

| @=0101 & HA I Ry Y=
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09:00~09:15 2 ID-07 (p.206)
The CREAM Experiment in the International Space Station

OI&, MO OIF=, Ololg, Y&, %e
21=

8t Youn Roh(OlgtO4OH),
LS, SSHH(F =), 0128, A2A

University of Maryland)

—

09:15~09:30 =+ 1D-08 (p.206)
23 a30Ae DOUXRFLASE(CREAM)S 918 HE A A2|2 MotzdE019 Mz
=13

MZOL, D2, A5, MEZ, 0lA, 0I5 Z (0I5 CH)
09:30~09:45 =+ 1D-09 (p.207)

Design and Construction of Detector Module for UFFO Burst Alert & Trigger Telescope

& O0H2H(0l S0 CH), Salleh Ahmad, Pierre Barrillon(University of Paris—Sud 1),
Sgren Brandt, Carl Budtz-Jgrgensen(Technical University of Denmark),
Alberto J. Castro—Tirado(Institutode Astrofisica de Andaluma CSIC),
Pisin Chen(National Taiwan University), ZXIS(HAIH)j, = HF(UIIA),
Paul Connell(University of Valencia), Sylvie Dagoret—-Campagne(University of Parls Sudit),
Christopher Eyles(University of Valencia), Bruce Grossan(University of California),
Ming—Huey A. Huang(National United University, Miao—-Li, Taiwan),
401, AX2, 22UI(0ISO), AASH(HM), 20&(0IS0i),
A.S. Krasnov(Moscow State University), OlZ, 23/ XI(0I30ITH),
Eric V. Linder(0l&t04CH, University of California), T. =C. Liu(National Taiwan University),
Niels Lund(Technical University of Denmark) QIZ=S(DO1), Ltn2(olstod ),
= X2 (National Taiwan University), Mikhile |. Panasyuk(Moscow State University),
BtolS | Jakub. Ripa(Ol&t04CH), Victor Reglero, Juana M. Rodrigo(University of Valencia),
George. F. Smoot(0l3t04CH, University of California), M& (01304 0H),
Sergei. Svertilov, Nikolay Vedenkin(Moscow State University),
Min—-Zu Wang(National Taiwan University), Ivan Yashin(Moscow State University)
09:45~10:00 = ID-10 (p.207)
The Electronics system of the Ultra Fast Flash Observatory Pathfinder
2XI2(013H0TH), RXIG(HMTH), AF=(DDI1|), 400, HoKHet, 2elei(olsoi]),
LA (AA), 20, 0lF, ASX(0IZHHL), VA=S(WUIIYE), LI, 8tdE, Jakub.
Ripa, A& 2(0130ITH)
10:00~10:15 2 ID-11 (p.208)
The Burst Alert and Trigger Telescope for the Ultra Fast Flash Observatory Pathfinder
LID2(0ISH0ICH), XIS (HM), RAFDIIH). H01, Fojet, 2N, L8030 ),
LA BH(AANCH), 20, 0/, LSIX(0IZ0T), LE=2(WIIH), HYE, Jakub. Ripa,
ME2(018H0dCH)
10:15~10:30 = ID-12 (p.208)
The Slewing Mirror Telescope of the Ultra Fast Flash Observatory Pathfinder
2010130 TH), RXIG(HAITH), HoHch, A20L(0IZHH), 2A2H(AAMT), 20, AXS
012, s, LIR2(013tH ), EX(0I1€), 2L &, Jakub. Ripa, A& 2(018H04CH)

10:30~11:00

o0

N |
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200 L EHHA N 53 : ol0Hsl(@E2e) \

15 7 ID-13 (p.209)
OUX F&du NDSCHI| et sS4 2=g 28t TUS(Tracking Ultraviolet Setup)
nhole Camera Y & ZIEHAMS
algl 2Xe, 20, Loe, g
GARIPOV G, KHRENOV B,
11:15~11:30 =+ ID-14 (p.209)
Vibration test and verification of Multi-Anode—Photo—Multiplier-Tube’s survivability with
X-Ray Coded Mask Gamma Ray Burst Alert Trigger mechanical system in space launch
environment
FAXNG (AN, =HF

yo )-)h _
mu

£, ME2(0l3t0itH), OI= (D1 ed), HOoHeHOlZHodTH),
KLIMOV P, PANASYUK M(Moscow State University)

(LD1&), H==01, HoHet, 2218, AX2(01SH0CH), 24 (HMTH),
Z0I&, Ol&, Ls|X(0ISHOIH), 21F=(uII&), LEI2(0ISH0ICH),
=X 2 (National Taiwan University), 2f2 &, Jakub. Ripa, A& (013H04CH)
11:30~11:45 F ID-15 (p.210)
Improved measurement uncertainty of photon detection efficiency for single pixel Silicon
photomultiplier
BSI|(HAICH), Olally, MEIOHOISHOITH), 2ASH(HM), 0I&, SUE(0I3H0ITH)

11:45~12:00 = ID-16 (p.210)
Real scale lunar apparent albedo and moonshine simulation with improved 3D lunar
optical model with Apollo 10084 soil sample
=S|, LS (HAML)
12:00~12:15 3 ID-17 (p.211)
On-orbit test simulation for field angle dependent response measurement of the
Amon-Ra energy channel instrument
HAS, 248, SSS(SEAU),  EXM (ALY A),
Mike Lockwood(University of Reading)

12:30~14:00 B A2 (YA 18)
13:00~14:00 LZAE 1% /2% M ¥ 2
=3 29 1| (AgEF) I pGH(HEY)

14:00~14:30 = IT-02 (p.64)
Supernova Remnants, Supernovae, and Their Progenitors

|14:30~15:00 NEES

EEEFET 5% : 85(J50)

15:00~15:15 7 ID-18 (p.211)

€2 0|88 delotid JadEaI| et &
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A4TEG (GolU~EE)  F A 3 109 189 () |
Z2EI|D0| L ENMA WV =& NS(Hs)
15:15~15:30 7 ID-19 (p.212)
Heloteld JIAGA)l GARREE s EARY =) 14
LU, QESE, 0|8Y, LA, =55(04H)
15:30~15:45 2 |D-20 (p.212)
Geant4E 0|&¢&t STEIN Z&012 it 22 B 224 E olhl 20 24
styo A8, 2F, 455, A5, 0/sE(F3l),
Robert P. Lin, Thomas Immel(University of California)
15:45~16:00 =2 ID-21 (p.213)
SEUAEZZEAS MM PD (Proton Detector, & X A2&EI()2 JHE &
ZZU, 0l, 22=H(BLEUH), UAIF(UIIE), OIS (Z=)
16:00~16:15 2 ID-22 (p.213)
SESH MRS ZAIMA ZAIOF YRF e
S, OIMS(HEEA), dFS(E=H/ZS), 08w, dS=(E=H),
st g, stol, 387, UAE, ZgsE, s (®2Y), 0182(F3FU), ds(Z3)
16:15~16:30 = ID-23 (p.214)
OWL AIAEN AIE2E O
SIS, YT, ZTE, 2EA, UEA, HIgs, BEI(HFEA)
|16:30~17:00 TAH B
| 23 28 I (MILEZ) IE : S (EE)
17:00~17:30 = IT-03 (p.65)
T4 Ol AME-BHECZ 0l& HEt
orHS(Z=)
17:30~19:00 St=2Fsts &3
19:10~ ot & (A A 1E)
224 20 2EH S (H 2009 MAHM 22| off St=2AIR=2H)

t's‘
e
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| 2RAME IV HE: oES(HEM)

09:00~09:20 = OLY-05
Astronomical Education activities in Mongolia

Renchin Tsolmon(Mongolia)
09:20~09:40 = OLY-06

A&A Activities in Nepal in Education and Research Level

Binil Aryal(Nepal)
09:40~10:00 = OLY-07

Popularization of astronomy as tool to attract bright young students into the science
stream

K. P. S. Chandana Jayaratne(Sri Lanka)
10:00~10:20 = OLY-08
TBA

Roy Omar E. Bustos E.(Bolivia)
10:20~10:40 = OLY-09

The Famous Astrophysicist Viktor Ambartsumian and His Young Descendants
Marietta Gyulzadyan (Armenia)

[10:30~11:00 F4 2 08 |
[12:30~14:00 B4 A2 (AU 18) |
[z3 2ot v (RIZEZ) BT pASEIIR) \

14:00~14:30 = IT-04 (p.66)

Ultra-Fast Flash Observatory (UFFO) for early photon measurements from Gamma Ray

Bursts
Brol = (0] 504 CH)
[14:30~15:00 ENIEINE |
(=@M I - KINE Ags a=oim BE : ZHE@ES/SHD) |

15:00~15:20 7 KVN-05 (p.238)

Simultaneous observations of SiO v=1 and v=2, J=1-0 masers toward WX Pisces with

the KVN+VERA
FYF, ZTHNE(H2H/AAMNMU), Hiroshi Imai(Kagoshima University),
LS (A2A/ANU/BET), ESHASA/A2U), ZXNY(RSA/MSH)

15:20~15:40 T KVN-06 (p.238)
Toward early scientific results on AGNs: ‘KAVA'(KVN and VERA array) joint AGN WG
report

=22 (M E29), Kino Motoki(NAOJ), Niinuma, Kotaro(Yamaguchi University), Ol&&(HE2H),
Honma, Mareki, Nagai, Hiroshi(NAOJ), Sascha Trippe, Sascha(AM21), Jung,
Taehyun(& 29)
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| A4TEG (olU=EE) Al A & 109 199 (F)

| SZAHHE || - KINE AIEE 253 & THE(E2S/AA)

15:40~16:00 + KVN-07 (p.239)
Early Science of KVN: 43GHz fringe survey
Ol&4, Leonid Petrov, 25 =, HHE, &2, HEI(FE2H)
16:00~16:20 7 KVN-08 (p.239)

MOGABA: Monitoring of Gamma-ray Bright AGN with KVN 21-m radio telescopes at 22,
43 and 86GHz

Ol&td, B Y, MEH, stH3|, 26, SV (HEN)

e

16:30~ H 2 A: Z2E35
A& @ SFIAHY

2| &

Joh

¢ HEES R #3374 25, 20129 10€¥ / 39




| ASLEE AN 28) A A E 109 179 () |

[ 23 290 | (RIZEY) Y EA(EED) \
18:30~14:00 = IT-01 (p.63)
The Square Kilometre Array in Australia

Douglas Bock(CSIRO)

o
O

o
]
bl
=4

[14:00~14:30

B
0

[ 2RAA | 2Bal(HSH) \

13:30~13:50 = OLY-01
Astronomy Outreach Activities in China
Ziping Zhang(China)
13:50~14:10 = OLY-02
Astronomy: Bangladesh
Mohakash Milan(Bangladesh)
14:10~14:30 = OLY-03
Instruments in Education and Popularization of Astronomy in Indonesia
Hakim L. Malasan(Indonesia)
14:30~14:50 = OLY-04
Astronomy Education in Cambodia
Chan Oeurn Chey(Cambodia)

[16:00~16:30 EAH BY
| st2z=2stsl saa 2420 (HIZER) Y 0GB (MEN)
16:30~17:00 = IT-05 (p.67)

My Research on Galaxies, Large—Scale Structures in the Universe, and Cosmic Microwave

Background Radiation

SEH(DSHER)

[17:00~18:30 SI=F2s5 HIIES
[18:30~ NS A A (HEHE 18)
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| ASUEY (AWA 28) A d 109 189 (%)
| 2RAIE 11 - Evolution of Galaxies B Zohal (M)
09:00~09:30 = EG-01 (p.232)
Extreme Objects in High Redshift Universe
AHA(H2)
09:30~10:00 = EG-02 (p.232)
Hidden Monsters in the Submillimeter
Wei-Hao Wang(ASIAA)
10:00~10:30 = EG-03 (p.233)
Evolution of galaxies through galaxy—galaxy interactions
SR (DS UEA)
[10:30~11:00 g4 2 0
‘ = HIAMA& Il — Square Kilometre Array & AEH(MEY)

11:00~11:30 = SKA-01 (p.234)
Largest Array SKA and Largest Dish FAST

Bo Peng(National Astronomical Observatories)

11:30~12:00 = SKA-02 (p.234)
Theory of Cosmic Reionization in the New Era of Precision Cosmology
OHAXI(Z=KTH)
12:00~12:30 = SKA-03 (p.235)
WALLABY - the ASKAP HI All-Sky Survey
2@ NS (ICRAR/CAASTRO)
12:30~14:00 & A A2 (AEE 18)
12:30~14:00 FI|4 EMIA 28! Business Meeting
13:00~14:00 EAH 182 /28 WA ¥ =&
=5 29 |l A& AHE(MEY)
14:00~14:30 = IT-02 (p.64)

Supernova Remnants, Supernovae, and Their Progenitors

14:30~15:00

AR A374 23, 20129 10¥ / 41
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| AsEF (AW
[S2Md | - KNS Ag8 2Ea3 B olad (@) \

15:00~15:20 7 KVN-01 (p.236)
Candidates for the young stellar outflows: Water and Methanol masers from young stellar
objects
AT, ofotet, 2AIIEl, HEFG (M E2H)

=]

15:20~15:40 7 KVN-02 (p.236)
Time Monitoring Observations of SiO and H20 Masers Using the KVN
THE(ESAH/AML), MS(H2H/ZSIU/ANT), &
XS (HIH/HMBH), &
15:40~16:00 +* KVN-03 (p.237)
Statistical Studies Based on SiO and H20 Maser Survey toward Evolved Stars
LS ASA/ZBSIU/AMU), ZME(RSA/SAMU), A=(ZEIU)
16:00~16:20 T KVN-04 (p.237)
Simultaneous observations of SiO and H.O masers toward AGB and post—AGB stars

SZSEAMSU/EEN), ZNE(HSA/AN), 2HE(HEA/ANC/ZBSIH),
XS (H2A/MBU), 2SF(AAL), HSH(HMSH)

|16:30~17:00 TAH B

‘ SR 20 I (H1ZLZE) Y ASHEH)

17:00~17:30 = IT-03 (p.65)
SF01a Ol Atel-BRECez 08 ggt

17:30~19:00 AR2F s HIIE3
19:10~ o T (WA 1)
T2Y 400 2SR 3 (M 2009 MHESO 3 HAANSAT)
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The differences in Constellation drawings among different countries
Ulkar Karimova, 0|5,
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X 2y 3 g (E&Egdel 9 35 - 1%
ID-31 (p.218)
AzZN 2H2 28 CODA/FITS Biat ATEQI Y
QANIE(HEA), Kan-ya Yukitoshi(Leonid Co. Ltd.), &H&, =7, @4, IS,
1), Oyama Tomoaki(NAOJ), Miyazaki Atsushi(& &%), Kawaguchi Noriyuki
Kobayashi Hideyuki(NAOJ)

FOPDIS),

In—orbit Stray Light Analysis for Step and Stare observation at Geostationary Orbit
(/\} —|EFE”A) O|»j|t:H( H
, 2SS AITH)

I ID-32 (p.218)
LSS UINJ/SA), E&=(Y
ZHAGHLUINZ/HAIH), FFE(GHLRUIH)

I |D-33 (p.219)
OWL ZZ2EEY OH2E e
LES(UINIFE), OlFS(HLER), YA zHEF, 94
I ID-34 (p.219)
The Tip-Tilt Correction System in AO System for Small Telescope
REE, gEM, 0/LJA(HM2SH)
I |ID-35 (p.220)
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[2IT-01] The Square Kilometre Array in Australia

Douglas C.-]J. Bock
CSIRO Astronomy and Space Science

The Square Kilometre Array (SKA) will be the world’'s largest and most sensitive
radio telescope. It will address a wide range of fundamental questions in physics,
astrophysics, cosmology and astrobiology. Australia, one of the two countries selected to
host the SKA, has spent several years preparing by opening up the Murchison
Radio-astronomy Observatory (MRO) as a uniquely radio quiet site in Western Australia,
and by constructing the world’s most powerful radio survey telescope, the Australian
SKA Pathfinder (ASKAP).

The SKA will be built in two phases. Phase I will include ASKAP, which will use
novel phased-array feeds and grow to become "SKA-survey”. Phase I will also include a
dish array ("SKA-mid”) in South Africa and a low-frequency array ("SKA-low”) in
Australia, and is slated for operation from about 2020. Phase II of the SKA will consist of
further expansion of SKA-low and SKA-mid and is due for completion in the middle of
the next decade.
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[ZIT-02] Supernova Remnants, Supernovae, and Their Progenitors

Bon-Chul Koo
Seoul National University

Supernova remnants (SNRs) are beautiful and diverse. Individual SNRs have their own
distinctive features. The morphology and physical characteristics of young SNRs result
from the interaction of supernova

(SN) ejecta with circumstellar medium, while those of old SNRs result from the
interaction of SN blast wave with the interstellar medium.

The diversity of SNRs reflects different types of SN and the broad physical conditions
in their environments, which are ultimately related to the formation and evolutionary
history of progenitor stars.

The importance of SNe and SNRs as the sources of heavy elements, cosmic rays,
dusts, hot coronal gases, and interstellar turbulences depends on their types and
environments. In this talk, I discuss the connections among SNRs, SNe, and their
progenitors, and the consequences on the characteristics and astrophysical roles of SNRs.
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[ZIT-04] Ultra-Fast Flash Observatory (UFFO) for early photon
measurements from Gamma Ray Bursts

Presenter: 11 H. Park, PhD, Professor of Physics
Ewha Womans University, Seoul, Korea, ipark@ewha.ac.kr

Authors: The UFFO Collaboration

We describe the space project of Ultra-Fast Flash Observatory (UFFO), which will
observe early optical photons from gamma-ray bursts (GRBs) with a sub—second optical
response, for the first time. The UFFO will probe the early optical rise of GRBs, opening
a completely new frontier in GRB and transient studies, using a fast-response rotatable
mirror system which redirects opitical path to telescope instead of slewing of telescopes
or spacecraft. In our small UFFO-Pathfinder experiment, scheduled to launch aboard the
Lomonosov satellite in June 2012, we use a motorized mirror in our Slewing Mirror
Telescope instrument to achieve less than one second optical response after X-ray
trigger. We describe the science and the mission of the UFFO project, including a serious
version called UFFO-100 which will be launched in 2014. With our program of ultra-fast
optical response GRB observatories, we aim to gain a deeper understanding of GRB
mechanisms, and potentially open up the z>10 universe to study via GRB as point source
emission probes.
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[ZIT-05] My Research on Galaxies, Large—-Scale Structures in the
Universe, and Cosmic Microwave Background Radiation

Changbom Park
Korea Institute for Advanced Study

Exploring the distant universe by observing various astronomical objects and extending
knowledge on the cosmos by applying human intuition and reasoning to observations are
astronomers’ professional activity. Astronomers are the people born under a lucky star
since this elegant and beautiful job is their the only duty.

Being in the 21st century we astronomers now know that galaxies are holding evolving
stars and gas, and distribute in the infinite spacetime in an interesting way revealing the
secrets of the beginning of the universe. Cosmic structures such as galaxies, large-scale
structures, and cosmic microwave background fluctuations are also the tracers of the
expansion of space and the invisible components of the energy contents of the universe.
Unlike the past century we are in a situation where integral knowledge on various cosmic
structures as well as that on a variety of observational and analysis tools are available to
everyone and often required for our special mission.

However, my experience made me think that accumulating critical questions on nature
driven by curiosity is vital for researchers and far more important than absorbing
knowledge from others and books. Transforming one’s own question marks to
acclamation marks is the reward of our life. That is THE fun.
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[7+GC-01] HST/WFPC2 Imaging of the Dwarf Satellites And XI and
And XIII : HB Morphology and RR Lyraes
Soung-Chul Yang!, and Ata Sarajedini’
! Korea Astronomy and Space Science Institute Daejeon 305-348, Republic of Korea
2 Department of Astronomy, University of Florida, Gainesville, FL 32611

We present a comprehensive study of the stellar populations in two faint M31 dwarf
satellites, And XI and And XIII. Using deep archival images from the Wide Field
Planetary Camera 2 (WFPC2) onboard the Hubble Space Telepscope (HST), we
characterize the horizontal branch (HB) morphologies and the RR Lyrae (RRL)
populations of these two faint dwarf satellites. Our new template light curve fitting
routine (RRFIT) detected RRL populations from both galaxies. The mean periods of RRa,
(RRO) stars in And XI and And XIII are <Pg>=0.621 * 0.040, and <Ps;> = 0.648 + 0.038
respectively. Even though the RRL populations show a lack of RR,, stars with high
amplitudes (Amp(V) > 1.0 mag) and relatively short periods (P4, ~ 0.5 days), their period
— V band amplitude (P-Amp(V)) relations track the lower part of the general P-Amp(V)
trend in the M31 outer halo RRL populations. The metallicities of RR,, stars were
calculated via the [Fe/H]-log P.,~Amp(V) relationship of Alcock et al. The metallicities
thus obtained ([Fe/Hlana xi=—1.75; [Fe/Hlana xm=-1.74) are consistent with the values
calculated from the RGB slope indicating that our measurements are not significantly
affected by the evolutionary effects of RRL stars. We discuss the origins of And XI and
And XIII based on a comparative analysis of the luminosity- metallicity (L-M) relation of
Local Group dwarf galaxies.

[*GC-02] Mystery of the Most Isolated Globular Cluster in the Local
Universe

In Sung Jang, Sungsoon Lim, Hong Soo Park, and Myung Gyoon Lee
Astronomy Program, Department of Physics and Astronomy, Seoul National University

We present a discovery of two new globular clusters in the Hubble Space Telescope
archive images of the M81 group. They are located much farther from both M81 and M&2
in the sky, compared with previously known star clusters in these galaxies. Both clusters
show that higher luminosity and larger effective radius than typical globular clusters in
Milky Way and M8&1. Using the available spectroscopic data provided by the Sloan
Digital Sky Survey, we derive a low metallicity with [Fe/H] = -2.3 and an old age ~14
Gyr for GC-2. The I-band magnitude of the tip of the RGB for GC-1 is consistent with
that of the halo stars in the GC-1 and GC-2 field. However, that of GC-2 is 0.26 mag
fainter than its field. It shows that GC-2 is about 400 kpc behind the M&1 halo along our
line of sight. The deprojected distance to GC-2 from MS&81 is much larger than any other
known globular clusters in the local universe. We discuss the possible scenarios to
explain the existence of globular cluster in such an extremely isolated environment.
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[7*GC-03] Young Stellar Populations in Triangulum Galaxy (M33)

Yongbeom Kang!, Soo-Chang Rey', and Luciana Bianchi®
!Chungnam National University
?Johns Hopkins University

We present a comprehensive study of star-forming regions and young star clusters in
M33. We use GALEX far-UV and near-UV imaging to detect these young stellar
populations tracing recent star formation across the disk of M33. The GALEX imaging,
combining deep sensitivity and entire coverage of the galaxy, provides a complete view of
the recent star formation in M33 and its variation with environment throughout the
galaxy. We discuss variation of various properties (e.g., age, mass, spatial distribution) of
star—forming regions and young star clusters in M33 which allow to provide constraints
of recent star formation history of this galaxy.

[*GC-04] SMBH Mass Estimate Discrepancy
and Its Origin of NGC 6861

Minsung Jang'?, Matt Owers’
ICEOU / Seoul National University, °Australian Astronomical Observatory (AAO)

NGC 6861 is the brightest SO galaxy in the Telescopium group. It has unusually high
central stellar velocity dispersion (7400 km/s) and clear rotation (7250 km/s). Considering
the well- known M-sigma relation, this large central dispersion implies that the central
supermassive black hole (SMBH) has mass comparable to the most massive black holes
in the Universe. However, the mass implied by the bulge luminosity—-SMBH mass relation
is an order of magnitude lower than that predicted by the M-sigma relation. In order to
determine the origin of this inconsistency, we obtain integral field spectroscopy using the
Wide Field Spectrograph (WiFeS) on the ANU 2.3m telescope. The data are used to map
the velocity and velocity dispersion fields which show that our measurements are
consistent with those from the other literature. The large field of view the WiFeS
observations have allows us to map the kinematics of a much greater portion of NGC
6861 and reveals that the eastern part of the galaxy has higher velocity and dispersion
than the rest of halo. We discuss the origin of the unusual fast rotation and the
discrepancy of two SMBH mass estimations from three plausible perspectives: 1) the
interaction between subgroups of NGC 6861 and its counterpart, NGC 6868, 2) the
inhibited growth of the stellar bulge by the AGN activity which leads to an underestimate
the SMBH mass when using the bulge luminosity-SMBH mass relation; and 3) gas rich
minor mergers that could be crucial for increasing both rotation velocity and velocity
dispersion during the evolution of NGC 6861.
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[*GC-05] Diagnostics to Probe Environmental Effects on Late-type
Galaxies in the Virgo Cluster

Hyein Yoon and Aeree Chung
Department of Astronomy, Yonsei University

We investigate 53 late-type galaxies in Virgo to get better understanding galaxy
evolution driven by environmental effects in the cluster. The goal is to study how
galaxies are strongly affected gravitationally by their surroundings and/or how interstellar
medium (ISM) of galaxies changes through the interaction with intracluster medium
(ICM). To quantify these, a variety of diagnostic methods have been introduced. Our
diagnostics have two different perspectives. First, we have carefully examined the
morphological and kinematical properties of individual galaxies using high resolution HI
images and compared with multi-wavelength data. Based on the visual inspection, we
have identified signatures of the interactions with other galaxies or the ICM. Second, we
have quantified influence of local environments of individual galaxies using X-ray data
and optical catalog of the cluster. By combining all the diagnostics, we have identified the
environmental effect(s) at work on individual galaxies. We also probe the environmental
processes as a function of the cluster centric distance. Various gravitational interactions
are found throughout the cluster, while the ICM-ISM interaction is mainly dominant near
the cluster center. However, we find some evidence that galaxies start losing their gas
already in the low density outskirts of the cluster.

[*GC-06] H; Formation from HI by the Ram Pressure

Eun Jung Chung', Sungeun Kim!, Aeree Chung®
1Sejong University, Department of Astronomy and Space Science
?Yonsei University, Department of Astronomy

Ram pressure is known as one of the most efficient mechanisms to deplete the atomic
gas of galaxies in the cluster environment. However, the influence of the ram pressure on
the molecular gas is not yet clear. Since the molecular gas resides in the galactic center,
thus in the deeper potential well, and has higher surface density than the atomic
hydrogen, it has been known as that the molecular gas is not easily affected and/or
stripped away by the ICM-ISM interaction. To investigate the influence of the ram
pressure on the gas properties of galaxies, we compare HI and *CO(J=1-0) distribution of
NGC 4654 which is experiencing on-going ram pressure and shows distinct HI, CO,
optical, and Ha features due to the ram pressure. We discuss the possibilities of H-
formation from HI by the ram pressure and also the star formation activities.
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[*GC-07] Local Ha Emitters: Low-z Analogs of z>4 Star-Forming
Galaxies

Hyunjin Shim!, Ranga-Ram Chary®
!Department of Earth Science Education, Kyungpook National University
2Spitzer Science Center

We have identified local analogs of strong Ha Emitters (HAEs) that dominate the z~4
Lyman-break galaxy population using the Sloan Digital Sky Survey (SDSS). At z<04,
only 0.04% of galaxies are classified as HAEs with Ha equivalent width larger than 500
A, comparable to that of z~4 HAEs. The Ha-to-UV luminosity ratio of local HAEs is
consistent with that of z~4 HAEs, indicating relatively large specific star formation rate
in these galaxies compared to traditionally studied UV-selected Lyman break analogs.
Local HAEs are young, less evolved galaxies with low metallicity. It is still difficult to
constrain whether the star formation in local HAEs is powered by minor mergers or by
cosmological cold gas accretion. However, the stacked optical spectrum of local HAEs
shows several strong ionization lines, for example Hell 4686 emission line, which are
shown in Wolf-Rayet galaxies. Thus it is highly likely that local HAEs are galaxies with
an elevated ionization parameter, either due to a high electron density or large escape
fraction of hydrogen ionizing photons.

[-GC-08] Searching for Fly-by Encounters of Galaxies in Cosmological
Simulations

Sung-Ho Ahn!, Jeong hwan Kim!, Kiyun Yun!, Juhan Kim? Suk-Jin Yoon!
'Department of Astronomy, Yonsei University, Seoul 120-749,
’Korea Institute for Advanced Study

Fly-by interactions of galaxies are hidden drivers of galaxy evolution: The impulsive
encounters are by far more frequent than and thus as important as direct mergers, yet
hard to identify observationally. Here we present the key characteristics of fly-bys that
are examined theoretically via cosmological N-body simulations. In particular, we use the
simulations generated by a particle-mesh tree code, GOTPM, and investigate the
statistics of galactic fly—by interactions, which are defined by the total energy of two
halos of interest being positive and their minimum distances escaping mergers. We
discuss (1) the rate of fly-by interactions (the Fly-by Rate, R;) as functions of(a)
redshifts, (b) halo masses and mass ratios, and (c) environments, and (2) their impact on
galaxy evolution in terms of morphology and star-formation rate, in comparison to that of
direct mergers.
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[*GC-09] On the origin of post—merger features in galaxy clusters

Hoseung Choiland Sukyoung Yi
Department of Astronomy, Yonser University, Korea

Sheen et al. 2012 reported a high fraction of galaxies with post-merger features in
clusters. The fraction is much higher than what analytic calculation predicts based on the
fact that subhalos inside galaxy clusters have high relative velocities. In this study, we
aim to address the origin of the post-merger features and to draw an implication for the
assembly history of the cluster galaxies.

We have performed high-resolution hydrodynamic zoom-in simulations on a cluster of
~1015M using the publicly available Adaptive Mesh Refinements (AMR) code, RAMSES.
From the simulations, we have constructed mock images of cluster galaxies taking into
account age, metallicity, mass of stellar populations and extinction. The mock images
enable us to directly compare the simulation result with deep observation data of cluster
galaxies. We discuss possible scenarios for the origin of the post-merger features. We
also discuss caveats and future perspectives from the study.

[*GC-10] Strong Accretion Shock Waves in Cluster Outskirts and
Possibility of Cosmic-Ray Population Inversion

Sungwook E. Hong!, Dongsu Ryu' and Hyesung Kang?
!Department of Astronomy and Space Science, Chungnam National University, Daejeon,
Korea
’Department of Earth Sciences, Pusan National University, Pusan, Korea

We analyzed the properties of shock waves in galaxy clusters, by using the data of
simulations for the large-scale structure of the universe with the spatial resolution of up
to 25 kpc/h. In a substantial fraction of clusters, we found that strong shocks with Mach
number of several or larger exist in outskirts within the virial radius. They are produced
by the accretion of warm gas flowing from filaments to clusters, and generate large
cosmic-ray fluxes. The cosmic rays advect into cluster cores, but may temporally induce
the population inversion, that is, larger population at larger radius, suggested by recent
radio and y-ray observations.
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[*GC-11] Gaseous Structures in Barred Galaxies: Effects of the Bar
Strength

Woong-Tae Kim, Woo-Young Seo, & Yonghwi Kim
Department of Physics and Astronomy, Seoul National University,

We use hydrodynamic simulations to study the physical properties of gaseous
structures in barred galaxies and their relationships with the bar strength. We vary the
bar mass fbar relative to the spheroidal component as well as its aspect ratio. We derive
expressions for the bar strength Qb and the radius where the maximum bar torque
occurs. When applied to observations, these expressions suggest that bars in real galaxies
are most likely to have fbar = 0.25-0.5. Dust lanes approximately follow one of x1-orbits
and tend to be more straight under a stronger and more elongated bar. A nuclear ring of
a conventional x2 type forms only when the bar is not so massive or elongated. The
radius of an x2-type ring is generally smaller than the inner Lindblad resonance,
decreases systematically with increasing Qb, evidencing that the ring position is not
determined by the resonance but by the bar strength. Nuclear spirals exist only when the
ring is of the x2-type and sufficiently large in size. Unlike the other features, nuclear
spirals are transient in that they start out as being tightly-wound and weak, and then due
to the nonlinear effect unwind and become stronger until turning into shocks, with an
unwinding rate higher for larger Qb.

[7*GC-12] ON THE ASSEMBLY HISTORY OF STELLAR
COMPONENTS IN MASSIVE GALAXIES

Jaehyun Lee and Sukyoung K. Yi
Department of Astronomy and Yonsei University Observatory,
Yonser University, Seoul 120-749, Republic of Korea

Matusoka & Kawara (2010) showed that the number density of the most massive
galaxies (log M/Mg=11.5— 12.0) increases faster than that of the next massive group (log
M/Ms=11.0—11.5) during 0 < z < 1. This appears to be in contradiction to another
important empirical concept of “downsizing”. We attempt to understand the two
observational findings in the context of the hierarchical merger paradigm using
semi-analytic techniques. Our models closely reproduce the result of Matusoka & Kawara
(2010). Downsizing can also be understood as larger galaxies have on average smaller
assembly ages but larger stellar ages. Our fiducial models further reveal the details on the
history of stellar mass growth of massive galaxies. The most massive galaxies (log M/M
©=115—12.0 at z=0), which are mostly brightest cluster galaxies, obtain roughly 70% of
their stellar components via merger accretion. The role of merger accretion monotonically
declines with galaxy mass: 45% for log M/M=11.0— 11.5 and 20% for log M/M»=10.5—
11.0 at z = 0. The specific accreted stellar mass rates via galaxy mergers decline very
slowly during the whole redshift range, while the specific star formation rates sharply
decrease with time. In the case of the most massive galaxies, merger accretion becomes
the most important channel for the stellar mass growth at z ~ 2. On the other hand,
in-situ star formation is always the dominant channel in the Ly galaxies.
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[*GC-13] The Spitzer First Look survey Verification Field : Deep
Radio and multi-wavelength properties

Kihun Kim'!, Sungeun Kim!, Min S. Yun?, Hansung Gim? and Yonhwa Kim!
Department of Astronomy & Space Science, Sejong University
“Department of Astronomy, University of Massachusetts

We observed the radio sources found from the First Look Survey (FLS) field at the 1.4
GHz radio continuum emission with the Very Large Array (VLA) using the A
configuration. We identify point sources and multi component sources at > 4o level. We
also present the submillimeter properties of the selected radio sources in the FLS field
from the Herschel/SPIRE 250/350/500/ um and AzTEC 1.1mm surveys. The counterparts
of the radio sources at submillimeter for these called ‘submillimeter galaxies (SMGs) are
detected at infrared wavelength with the Spitzer MIPS 24 & 70 pm sources. Based on the
MMT/HECTOSPEC red-shift survey, IRS spectroscopy, and SDSS photometric red-shift
survey, the radio sources are likely to be the extragalactic sources. Here, we use the star
formation rate (SFR) derived from the MIPS 24 and 70 pm luminosity to compare the
measured SFR from the VLA 14 GHz luminosity. These results show that a tight
correlation between the SFR from the radio luminosity and the MIPS 24 um rather than
that from the MIPS 70 ym luminosity. Radio and IR correlation is also used to indicate
the radio and IR properties of star—formation in the galaxies and active galactic nuclei
(AGNs). Using the counterpart sources selected at IR and radio wavelengths, we employ
the IR/radio flux ratios to determine the properties and population of the selected galaxies.

[GC-14] THE CHEMICAL PROPERTIES OF PG QUASARS

Jaejin Shin!, Jong-Hak Woo',and Tohru Nagao®
! Astronomy program, Department of Physics and Astronomy, Seoul National University
2The Hakubi Project, Kyoto University, Kitashirakawa-Oiwake-cho, Sakyo-ku, Kyoto
606-8502, Japan

Metallicity is an important tracer of star formation in galaxy evolution. Based on the
flux ratios of broad emission lines, AGN metallicity has shown a correlation with AGN
luminosity. However, it is not clear what physical parameter drives the observed
correlation. Using a sample 69 Palomar-Green QSOs at low-z (2<0.5), we determine BLR
gas metallicity from emission line flux ratios, ie., N V1240/C IV1549, (Si IV1398+0O
IV1402)/C 1IV1549 and N V1240/He 111640 based on the UV spectra from the HST and
IUE archives. We compare BLR gas metallicity with various AGN properties, i.e., black
hole mass, AGN Iluminosity and Eddington ratio, in order to investigate physical
connection between metal enrichment and AGN activity. In contrast to high-z QSOs,
which show the correlation between metallicity and black hole mass, we find that the
metallicity of low-z QSOs correlates with Eddington ratio, but not with black hole mass,
suggesting that metallicity enrichment mechanism is different between low-z and high-z.
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[*GC-15] The Black Hole Mass - Stellar Velocity Dispersion Relation
of Narrow-Line Seyfert 1 Galaxies

Yosep Yoon, Jong-Hak Woo
Astronomy Program, Department of Physics & Astronomy
Seoul National University

Narrow-Line Seyfert 1 galaxies are arguably the most important AGN subclass in
investigating the origin of the black hole mass-galaxy stellar velocity dispersion (MBH-
0) relation because of their high accretion rates close to the Eddington limit. Currently, it
is still under discussion whether NLS1s are off from the local MBH-0 relation. We select
a sample of 325 NLSI1 at relatively low redshift (z<0.1) from the SDSS DR7 by
constraining FWHM of HB in the range of 800-2,200 km/s. Among them, we measured
stellar velocity dispersion of 40 objects which show strong stellar absorption lines, e.g.
Mg b triplet(~5175A), Fe(5270A). In contrast, the other 285 objects show too weak
stellar absorption lines to measure velocity dispersion. Using the sample of 40 objects
with stellar velocity dispersion measurements, we investigate whether NLS1s follow the
same MBH-0 relation as normal galaxies and broad line AGNs. We also test the
reliability of the width of narrow lines as a surrogate of stellar velocity dispersion by
comparing directly measured stellar velocity dispersion with o inferred from [O III], [N IIJ,
[S II] line widths, respectively. We will discuss the connection between AGN activity in
NLS1s and galaxy evolution based on these results.

[*GC-16] M101, Type Ia Supernova, and the Hubble Constant

Myung-Gyoon Lee, and In Sung Jang
Astronomy Program, Department of Physics and Astronomy, SeoulNational University,

SNe Ia are a well-known powerful distance indicator. Type Ia supernova (SN) 2011fe
was discovered in the nearby spiral galaxy M101 in 2011. It was discovered in less than
one day after its explosion and is one of the nearest SNe Ia. Therefore SN 2011fe plays
a significant role for calibrating the luminosity of the SNe Ia as well as for studying the
progenitors of SNe Ia. However, previous estimates of the distance to M101 based on
various methods show a large range. We present a new determination of the distance to
M101 using the tip of the red giant branch (TRGB) method. We measure the distance
from the F555W and F814W images of nine fields taken with the HST/ACS and
HST/WFPC2 available in the HST archive. We derive a distance estimate with much
smaller errors than previous studies. We discuss the implication of our results in relation
with the calibration of optical and near-infrared maximum magnitudes of SNe Ia and the
Hubble Constant.
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[*GC-17] The Luminosity of Type Ia Supernova as a Function of
Host-Galaxy Morphology

Young-Lo Kim, Yijung Kang, Dongwook Lim, and Young-Wook Lee
Center for Galaxy Evolution Research & Department of Astronomy, Yonsei University

We have employed SNANA supernova analysis package to make YONSEI Supernova
Catalogue 1, which contains distance modulus, light-curve shape parameters, and color or
extinction values of each supernova. This database is used to study the dependence of
Type Ia supernovae (SNe Ia) luminosities on the host-galaxy morphologies. The redshift
range of this catalogue is 0.010 < z < 1.555, and we use three light-curve fitters: SALT?Z,
MLCS2k2 (Rv = 3.1), and MLCS2k2 (Rv = 1.7). We find a systematic difference in the
Hubble residual (HR) of 0.12 = 0.031 mag between E-SO and Scd/Sd/Irr host-galaxies,
and of 0.16 £ 0.044 mag between passive and star-burst host-galaxies. This difference is
significant over the 30 level. Considering the significant difference in the mean age of
stellar population between these morphological types, the difference in the HR reported
here suggests that the evolution effect of SNe Ia luminosity should be considered in the
cosmological application of SNe Ia data.

[*GC-18] Detecting the Signature of the First Stars through Planck
CMB Polarization Observation

Kyungjin Ahn
Chosun University

We present the first simulations of cosmic reionization that include the first stars and
their radiative feedback that limited their formation, in a volume large enough to capture
the spatial variations that affected the process and its observability. We show hat these
first stars made reionization begin much earlier than without, and was reatly extended,
which boosts the intergalactic electron-scattering optical depth and the large-angle
polarization fluctuations of the cosmic microwave background (CMB) significantly.
Although within current WMAP uncertainties, this will enable Planck see he signature of
the first stars at high redshift, currently undetectable by other probes.
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[-GC-19] Properties of the mini-halos in dwarf ellipticals obtained
from cosmological hydrodynamic simulations

Jihye Shin!, Juhan Kim? Sungsoo S. Kim'? Suk-Jin Yoon' & Changbom Park®
!Department of Astronomy & Space Science, Kyung Hee University,
’Korea Institute for Advanced Study,
3School of Space Research, Kyung Hee University,
‘Center for Space Astrophysics and Department of Astronomy, Yonsei University

We have performed cosmological hydrodynamic simulations that include the effects of
radiative heating/cooling, star formation, feedback by supernova explosions, and
metallicity evolution. Our simulations cover a cubic box of a side length 4 Mpc/h with 130
million particles. The mass of each particle is 34 x 10 Me, thus sub-galactic
mini-halos can be resolved with more than hundred particles. Our simulation follows the
whole formation process of the mini-halos (M<10" Mse) around dwarf galaxies. We
discuss various properties of the mini halos such as mass function, specific frequency,
baryon-to—dark matter ratio, metallicity, spatial distribution, and orbit eccentricity
distribution as functions of redshift and host galaxy mass. We also discuss how the
formation and evolution of the mini halos are affected by the epoch of the reionization.

[*GC-20] Chandra Archival Survey of Galaxy Clusters:
Surface Photometry of Diffuse X-ray Emission

Eunhyeuk Kim' & Minsun Kim?
!Korea Aerospace Research Institute(KARI),
’Korea Astronomy & Space Science Institute (KASI)

We have studied the physical properties of X-ray point sources in galaxy clusters for
years based on the archival observations using the most sophisticated space X-ray
observatory, Chandra X-ray Observatory. Because the ultimate goal of the study is
comparing the physical properties of X-ray point sources found in galaxy clusters to
those in X-ray blank fields; blank fields are the regions in the sky where any noticeable
cosmic diffuse X-ray emission is not observed, an important key issue regarding this
study is picking out the point sources related with galaxy clusters. However we do not
have red-shift information of all the X-ray point sources. Therefore as a first order
approximation we will consider the point sources with smaller projected cluster—centric
distance than the adopted size of galaxy clusters. As a first step of this study we perform
X-ray surface photometry of “600 galaxy clusters based on ~800 Chandra ACIS
observations. We carefully investigate the radial structures of diffuse X-ray emission in 3
different energy bands. Based on the highly accurate surface photometry we determine
the characteristic size of diffuse X-ray emission (i.e., the boundary of X-ray emission).
We also investigate the cosmological evolution of this characteristic size of galaxy
clusters. General discussion regarding the two dimensional morphology of galaxy clusters
will be presented.
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[£GC-21] Chandra Archival Survey of Galaxy Clusters:
X-ray Point Sources in Cool-core and Non-cool-core Clusters

Minsun Kim' & Eunhyeuk Kim?

Korea Astronomy & Space Science Institute (KASI),
’Korea Aerospace Research Institute(KARI),

We have studied the physical properties of X-ray point sources in galaxy clusters
using 600 Chandra archival observations. The goal of this study is to investigate the
density environmental effects on the physical properties of X-ray point sources by
comparing the properties of X-ray point sources in galaxy clusters to those in typical
blank fields. In this presentation, we show the nature of X-ray point sources which are
expected to be related with galaxy clusters with different core properties. Using ~60
galaxy clusters observed with Chandra, we investigate the physical properties of X-ray
point sources in cool-core and non-cool-core clusters. The cool-core clusters are known
to have short central cooling time, and are characterized by low central entropy,
systematic central temperature drops, and a brightest cluster galaxy at the X-ray peak.
While the non-cool-core clusters have longer central cooling time, and are characterized
by large central entropies and flat or centrally rising temperature profile. We show that
how central core properties of galaxy clusters affect on the physical properties of X-ray
point sources.

[XGC-22] Intergalactic Magnetic Field and Arrival Direction of
Ultra-High-Energy Iron Nuclei

Dongsu Ryu!, Hyesung Kang? Santabrata Das®
YChungnam National University, >Pusan National University, *Indian Institute of
Technology Guwahati

We have studied how the intergalactic magnetic field (IGMF) affects the propagation of
super-GZK iron nuclei that originate from extragalactic sources within the local GZK
sphere. Toward this end, we set up hypothetical sources of ultra-high—energy
cosmic-rays (UHECRs), virtual observers, and the magnetized cosmic web in a model
universe constructed from cosmological structure formation simulations. We then arranged
a set of reference objects at high density region to represent astronomical objects formed
in the large scale structure (LSS). With our model IGMF, the paths of UHE iron nuclei
are deflected on average by about 70 degrees, which might indicate a nearly isotropic
distribution of arrival directions. However, the separation angle between the arrival
directions and the nearest reference object on the LSS is only <S5>76 degrees, which is
twice the mean distance to the nearest neighbors among the reference objects. This
means that the positional correlation of observed UHE iron events with their true sources
would be erased by the IGMF, but the correlation with the LSS itself is to be sustained.
We discuss implications of our findings for correlations studies of real UHECR events.
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[¥£GC-23] Asymmetric Absorption Profile of Damped Lyman Alpha
and Beta Systems

Hee-Won Lee,
Sejong University

Due to the quantum interference of many atomic levels, the exact scattering cross
section around a given resonance transition deviates from the Lorentz function when the
frequency of the incident radiation is quite far from the resonance frequency. This atomic
effect is quite significant in the case of damped Ly alpha systems, where HI column
density is in excess of 10720 cm™-2. In this poster, we present the deviation quantitatively
taking into consideration of the Rayleigh and Raman scattering around Lyman alpha and
Lyman beta.

[E£GC-24] Type-Ia Supernova in M101: Latest Results

Myungshin Im!, Changsu Choi!, Yiseul Jeon!, Hyunsung Jun', Won-Kee Park?,
Ji Hoon Kim', Jisoo Lee!®, Soojong Pak? Giseon Baek? Sang-Hyuk Kim?
Youngseok Oh?, Yeong-Beom Jeon®, Hyun-Il Sung®, Tae Seog Yoon® Jueun
Hong!, Dohyeong Kim!, Duho Kim', Minsung Jang', Minhee Hyun, Geun-Hong
Park!, Heesu Yang!, II-Gyo Jeong!, Bang-Won Lee!, Hong-Kyu Yang!, Jubee
Sohn!, Gwang-Ho Lee!, Yosep Yoon!, Jae-Hyung Lee!, Jae-Jin Shin', Ho-Jin
Cho!, Jae~Woong Jeong!, Hye-Eun Jang!, Mi-Kyung Yoon!, Yong-Jeong Kim',
Hyung-Bae Bae!, Jong-Ho Park!, Myung-Gyoon Lee!, You-Kyung Ko,
Heon-Chul Lee!

! Astronomy Program, Dept. of Physics & Astronomy, Seoul National University
’Kyunghee University, *Korea Astronomy & Space Science Institute
Kyungpook National University, *University of Chicago

SN 2011fe (also known as PTF 11kly) is a Type-1la supernova that appeared in M101,
2011 August. Being only 6.4 Mpc away, this supernova has been intensively observed by
various facilities in the world. We monitored this supernova in UBVRI, grizY, and
ZYJHK-bands using SNUO, LOAO, SOAO, CQUEAN/McDonald, UKIRT telescopes, and
small telescopes in Korea and Mongolia. The monitoring observation is still ongoing, and
the light curve has been accumulated over a year. We present the results of the
long-term monitoring observation, together with a light-curve fitting result. We will also
discuss our findings in terms of the usefulness of Type-la supernovae as a distance
indicator.
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[E£GC-25] The 2.5-5.0um Spectra Atlas of Type 1 Active Galactic
Nuclei with AKARI: Establishing the Black Hole Mass Estimator of
Active Galactic Nuclei with Hydrogen Brackett Lines

&1 1
A=, Al
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The 2.5-5.0um spectrum of AGN was poorly understood due to the atmosphere effect
beyond 2um. Nevertheless, the 2.5-5.0um range includes several important lines, such as
BrB (2.63um), Bra (4.05um), PAH (3.3um) and many molecular or atomic lines. We
compile 2.5-5.0um spectra of 79 AGNs and QSOs from infrared camera (IRC) on AKARI
infrared astronomy satellite. Our 2.5-5.0um spectra will provide an access to full
wavelength spectra of AGNs for the first time. Moreover, we present the Brackett line
properties, FWHMSs and luminosities, of AGNs. Using these Brackett line properties, we
derive new black hole (BH) mass estimators. The new BH mass estimators using NIR
hydrogen lines will be very useful to estimate BH mass of dusty red AGNs in the future.
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[EGC-27] Early-type Dwarf Galaxies in the Virgo Cluster: An
Ultraviolet Perspective

Suk Kim'!, Soo-Chang Rey!, Eon-Chang Sung® Thorsten Lisker”,
Helmut Jerjen?, Youngdae Lee!, Jiwon Chung' & Mina Pak’
IChungnam National University, Department of Astronomy and Space Science
’Korea Astronomy and Space Science Institute
SZentrum fiur Astronomie der Universitat Heidelberg, Germany
?Australian National University, Australia

Since the ultraviolet (UV) flux of an integrated population is a good tracer of recent
star formation activities, UV observations provide an important constraint on star
formation history (SFH) in galaxies. We present UV color-magnitude relations (CMRs) of
early—type dwarf galaxies in the Virgo cluster, based on Galaxy Evolution Explorer
(GALEX) UV data and the Extended Virgo Cluster Catalog (EVCC, Kim, S. in prep.).
The EVCC covers an area 5.4 times larger (750 deg2) than the footprint of the classical
Virgo cluster catalog by Binggeli and collaborators. We secure 1304 galaxies as members
of the Virgo cluster and 526 galaxies of them are new objects not contained in the VCC.
Morphological classification of galaxies in the EVCC is based on the optical image
("Primary Classification”) and spectral feature ("Secondary Classification”) of the SDSS
data. We find that dwarf lenticular galaxies (dSOs) show a surprisingly distinct and tight
locus separated from that of ordinary dwarf elliptical galaxies (dEs), which is not clearly
seen in previous CMRs. The dSOs in UV CMRs follow a steeper sequence than dEs and
show bluer UV-optical color at a given magnitude. Most early type dwarf galaxies with
blue UV colors (FUV-r < 6 and NUV -r < 4) are identified as those showing
spectroscopic hints of recent or ongoing star formation activities. We explore the observed
CMRs with population models of a luminosity-dependent delayed exponential star
formation history. The observed CMR of dSOs is well matched with models with
relatively long delayed star formation. Our results suggest that dSOs are most likely
transitional objects at the stage of subsequent transformation of late-type progenitors to
ordinary red dEs in the cluster environment.

In any case, UV photometry provides a powerful tool to disentangle the diverse

subpopulations of early-type dwarf galaxies and uncover their evolutionary histories.
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[£GC-28] The near infrared image of GRB100205A field

Yongjung Kim, Myungshin Im
CEOU/Dept. of Physics & Astronomy, Seoul National University

GRB100205A is a Gamma Ray Burst (GRB) which is suspected to be at redshift
z=11-13 due to its very red H-K color((H-K)yea = 2.1 * 0.5). We observed a field
centered at GRB100205A with Wide Field Camera (WFCAM) at United Kingdom Infrared
Telescope (UKIRT) in Hawaii, in order to search a quasar that could be located around
the GRB. The images were obtained in J, H, and K filters covering a square area of 0.78
deg®. Our J-, H-, and K-band data reach the depths of 22.5, 22.1, and 21.0 mag (Vega) at
50, respectively. Also using z-band image observed by CFHT, we find 8 candidates that
have colors consistent with a quasar at z=11-13(non-detection in z-, J-band and
(H-K)yega > 1.6). However, the shallow depths of J-, H-band are not enough to verify
their true nature. Instead, we identify many red objects to be old or dusty galaxies at z>
3. The number density of such objects appears about twice or more than that of the field
of Cosmological Evolution Survey (COSMOS) and Ultra Deep Survey (UDS) of UKIRT
Infrared deep sky survey (UKIDSS). On scales between 0.18 and 15’ the correlation
function is well described by a power law with an exponent of =~-0.9 and this implies
that those objects are like galaxies. It is interesting that many red galaxies exist in the
region where the GRB was detected.

[ ¥ GC-29] Relationship between hot gas halo and environmental factors
of early-type galaxies

Eunbin Kim'?, Yun-Young Choi!, Sungsoo S. Kim"? and Changbom Park®

!Department of Astronomy and Space Science, Kyung Hee University, Korea
2 School of Space Research, Kyung Hee University, Korea
SKorea Institute for Advanced Study, Korea

We present an investigation of X-ray hot gas halo in 21 early-type galaxies(ETGs)
from cross—matched sample of XMM-Newton( 2XMM-DR3 catalog) and SDSS DR
700025 < z < 0.08 and Mr <-195). It has been controversial whether or not the
environment affects X-ray luminosity of ETGs. In this research, we mainly considered
how dense the surrounding galaxies of the target galaxy are and how isolated the target
galaxy is from the nearest neighboring galaxy. It appears that the second environmental
factor has more effects on X-ray luminosity ( 0.5-2 keV) of hot gas halo than the first
one. We found that the closer a galaxy is to the nearest neighboring galaxy, the brighter
it is when the galaxy is located within the neighbor galaxy’s virial radius. However, when
a galaxy is located outside the neighbor’s virial radius, the luminosity does not show any
trend. In this poster, we report preliminary results from our study.
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[£GC-30] Search for galaxy clusters in SA22

Jae-Woo Kim'?® , Myungshin Im"* and Minhee Hyun®
I CEOU/Dept. of Physics and Astronomy, Seoul National University
? Dept. of Physics and Astronomy, Seoul National University

The galaxy cluster is a good laboratory to test the cosmological model as well as the
evolution of galaxies in the dense region. However the lack of wide and deep near-IR
datasets has prevented to identify galaxy clusters at z>1. Here we merge a wide, deep
near-IR datasets of UKIDSS DXS (J and K bands) and IMS (J band) with the CFHT
Legacy Survey (CFHTLS) ugriz catalogue to detect galaxy clusters. We identify
candidate galaxy clusters at z>0.8, where the near-IR dataset plays an important role to
detect galaxies efficiently. The cluster mass is also estimated based on the cluster
richness and the semi—analytical cosmological simulation.

[E£GC-31] Missing Type I AGNs in the local universe

Ji Gang Kim!, Jae Hyuk Kim!, Seung Eon Lee!,
Daeseong Park?, Jong-Hak Woo?, HongJin Kwon'
!Gyeonggi Science High School
?Astronomy Program, Department of Physics and Astronomy ,Seoul National
University

Type I AGNs are classified by the presence of broad emission lines while Type II
AGNs show narrow emission lines only. All-sky surveys such as SDSS provide large
AGN samples for statistical studies. However, the AGN samples suffer selection bias due
to the incomplete selection criteria. To investigate the missing Type I AGNs in optical
spectroscopic surveys, we start with a sample of SDSS Type II AGNs at 0.02 < z < 0.05,
using the MPA-JHU SDSS DR7 catalog. We search for the hidden broad Ha component
with both visual inspection and the multi-component spectral decomposition method. Out
of 1383 Type II AGNs, we find a total of 62 missing Type I AGNs (74.5%). The sample
has mean black hole mass, log (Mpw/Msun)=6.48+0.53, and luminosity, log (LuJ/erg
s1)=40.52+0.33, with Eddington ratio, log (Lbo/Lgaa)=-151£0.41. We will describe the
sample and present the Mpp—0., and Mgy—M. relations of the sample in the context of the
BH-galaxy coevolution.
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[®£GC-32] The Interplay between Star Formation and AGN Activities :
A Case Study of LQSONG

Ji Hoon Kim"?, Myungshin Im? Dohyeong Kim® and LQSONG team
!National Research Foundation of Korea Postdoctoral Fellow, ° Center for the
Exploration of the Origin of the Universe, Seoul National University

One of the most intriguing questions regarding black hole (BH)-galaxy co—evolution
picture is how the BH accretion, or active galactic nucleus (AGN) activity is linked to
star formation (SF) activity. While it is suggested that AGN luminosity of quasars
correlates with SF luminosity, it is still unclear how AGN activity is connected to SF
activity based on host galaxy properties. Utilizing AKARI's unique slit-less spectroscopic
capability and wavelength coverage, we probed star formation activity of several types of
AGNs by measuring the PAH 3.3 pm emission. First, we detected the PAH 3.3 pm
emission from seven out of 27 Seyfert type-1 galaxies at z70.36. While these galaxies
deviate significantly from the local Mbh-o0 relation meaning their black holes proceed the
host galaxies in terms of evolution, they appear to follow the correlation between nuclear
SF and AGN activities of local Seyfert type—1 galaxies. This implies that SF and AGN
activities are directly connected at the nuclear region for these Seyfert type-1 AGNs. We
also obtained 2-5 pm spectra for subsamples of Quasar Spectroscopic Observation in
Near-infrared Grism (QSONG) which consists of reverberation-mapped AGNs and
PG-QS0Os. We detected the PAH 3.3 um emission from 16 out of 31 reverberation-mapped
AGNSs and 10 out of 49 PG-QSOs and measured their line strengths.

We present the correlations between SF and AGN activities and discuss if there is any
dependency of the correlations on properties of host galaxies, such as morphology, or the
presence of radio jets.

[¥£GC-33] Multiband photometry of globular clusters toward the central
region of the Fornax cluster: Radial variation of GC color distributions

Hak-Sub Kim!, Suk-JinYoon!, Sangmo Tony Sohn?
Chul Chung!, Sangyoon Lee!
Dept of Astronomy & Center for Galaxy Evolution Research, Yonsei University, Korea,
ZSpace Telescope Science Institute, USA

We present wide—field multiband photometry of globular cluster (GC) systems toward
the central region of the Fornax cluster of galaxies, including NGC 1399, NGC 1404, and
NGC 1387. Observation was carried out through four optical passbands (U, B, V, and I)
with the Mosaic II CCD imager mounted on the 4-m Blanco telescope at Cerro Tololo
Inter-American Observatory (CTIO). This marks one of the widest U-band photometric
studies on GC systems. GC candidates are selected among point sources based on their
two color diagrams together with a magnitude cut. We investigate the radial variation of
color distributions for the GC systems, focusing on the fundamental parameters that
characterize bimodal distributions; the number ratio between blue and red GCs, the mean
colors of the groups, and their color dispersions. We discuss the implication of our result
regarding the origin of GC color bimodality.
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[£GC-34] Gas Outflow in SDSS AGN-host Galaxies

Hyun-Jin Bae', Jong-Hak Woo?, &SemyeongOh’
!Department of Astronomy and Center tr Galaxy Evolution Research, Yonsei University
?Astronomy Program, Department of Physics and Astronomy, Seoul National University

Energetic outflow from active galactic nuclei (AGNs) may play a critical role in galaxy
evolution. We present a velocity diagnostics for detecting gas outflow in the narrow-line
region of Type-2 AGNs using line-of-sight velocity offset of the [O IIIJA5007 and Ha
emission lines with respect to the systemic velocity of stars in host galaxies. We apply
the diagnostics to nearby galaxies at 0.02 < z < 0.05: 3775 AGN-host and 907
star—forming galaxies as a comparison sample, which are selected from the Sloan Digital
Sky Survey DR7. After obtaining a best-fit stellar population model for the continuum
and a systemic velocity based on stellar lines, we subtract stellar component to measure
velocity offsets of each emission line. We find a sample of 169 AGN-host galaxies with
outflow signatures, displaying a larger velocity shift of [O III] than that of Ha, as
expected in a decelerating outflow model. We find that the offset velocity of [O II]
increases with Eddington ratio, suggesting that gas outflow depends on the energetics of
AGN.

[¥GC-35] The ISM properties under ICM pressure in the cluster
environment : NGC4330, NGC4402, NGC4522, NGC4569

Bumhyun Lee and Aeree Chung
Department of Astronomy, Yonsei University

The interstellar medium (ISM) of galaxies in the galaxy cluster can well be affected
by the intracluster medium (ICM). Among many suggested environmental processes, ram
pressure stripping can effectively remove gas through the interaction with the ICM. In
fact, Cluster galaxies are lower in HI gas mass compared to their field counterparts, and
in recent high resolution HI imaging studies, many galaxies in dense environments have
been found to be ram pressure stripped in HI. However, it is still under debate whether
the ICM pressure can also remove dense molecular gas from the galactic disk, which
plays more important role in star formation and hence galaxy evolution. To answer this
question, we have obtained high resolution 12/13 CO (2-1) data from the Sub Millimeter
Array (SMA) of four galaxies at various HI stripping stages to study how the molecular
gas properties change as the galaxy experiences the ICM pressure. We investigate the
physical properties of molecular gas with 12/13 CO images. By comparing with other
wavelength data, i.e. data(optical, HI, Ha, etc), we discuss how and in which timescale
galaxies can migrate from the blue cloud to the red sequence due to ram pressure
stripping.
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[¥£GC-37] UBVRI Photometry of SN 2011fe

Jisoo Lee'”, Myungshin Im', Yiseul Jeon!
ICEOU, Astronomy Program, Department of Physics and Astronomy,
Seoul National University
“Department of Physics, The University of Chicago

SN 2011fe is the closest and brightest Type Ia supernova in the digital imaging era and
thus provides the richest data. We present UBVRI photometry of SN 2011fe for a span of
~180 days after the optical maximum. This paper contains measurements made at SOAQ,
LOAO, and SNUO and also includes data from a small telescope in Mongolia. We
compare the results with the ones obtained by Richmond & Smith (2012) and Vinko et al.
(2012).
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[®GC-38] A Pilot Study for CO of BUDHIES Galaxies

Aeree Chung'
! Department of Astronomy, Yonsei University

The fraction of blue galaxies in clusters is found to dramatically increase with redshift.
This trend has been known as the Butcher-Oemler (B-O) effect which implies a
significant evolution among the cluster galaxy population with time. It has been proposed
that the blue galaxies in B-O clusters are at their last stage of star formation, probably
using up the gas, which then might have evolved into red and passive cluster galaxies as
found in the Local Universe. To test this hypothesis and ultimately to understand the
evolution of cluster galaxy population as a function of redshift, we have embarked a
multi-wavelength study of two carefully selected galaxy clusters at z70.2 where the B-O
effect becomes first noticeable. In this talk, I will introduce the Blind Ultra-deep Distant
HI Environmental Survey (BUDHIES) on those two clusters and relevant
multi-wavelength observations. Also, I will present the preliminary results of our recent
Nobeyama CO observations of two galaxies selected among the BUHDIES sample.

[¥£GC-39] Neutral Hydrogen Absorption in Three Virgo Galaxies

Aeree Chung!, Jae-Joon Lee’
Yonsei University, °KASI

The HI absorption against bright continuum source provides a unique opportunity to
measure spin temperature of the neutral hydrogen gas. We find three cases among the
sample of the VIVA (VLA Imaging of Virgo galaxies in Atomic gas) study with self
absorption of strong central continuum by galactic HI gas. Using the HI flux ratio of
emission and absorption, we constrain the spin temperature of the neutral hydrogen gas
on their disk. The HI absorption is marginally resolved in these galaxies, which also
allows us to probe the kinematics of the absorbing gas. All three galaxies are severely
stripped in HI due to the intra cluster medium (ICM). We discuss the influence of
environmental processes on the temperature and kinematics of HI in these galaxies.
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[¥£GC-40] Chemical Properties of Star Forming Galaxies in the Cluster
Environment

Jiwon Chung', Soo-Chang Rey!, Suk Kim!, Eon-Chang Sung®
IChungnam National University, “Korea Astronomy and Space Science Institute

We utilize Sloan Digital Sky Survey DR7 spectroscopic data of ~340 star forming
galaxies in the Virgo cluster to investigate their chemical properties depending on the
environments. The chemical evolution of galaxies is linked to their star formation
histories (SFHs), as well as to the gas interchange in different environments. In this
sense, galaxy metallicity could be an observable parameter providing information on the
impact of the environment on the galaxy SFH and/or the galaxy gas content. Thus, we
derived gaseous metallicity (e.g., oxygen abundance) of star forming galaxies located in
different regions of the Virgo cluster using well-known empirical calibrations. We also
estimated their star formation rate (SFR) using H alpha luminosity. Inorder to investigate
the chemical properties of these galaxies, we examined relations between various
parameters: metallicity vs. luminosity, SFR vs. luminosity, and metallicity vs.
cluster—centric radius. From our results, we discuss environmental effects of cluster to the
chemical properties of star forming galaxies.

[¥GC-41] The extended narrow-line region kinematics of 3 Type-2
QSOs revealed by the VLTVIMOS IFU spectra

Hojin Cho!, Jonghak Woo!, Vardha N. Bennert®
!Seoul National University, “California Polytechnic State University

We present kinematic properties of the narrow-line region in three type-2 QSOs at
770.35, using 2-D spectra obtained with the VIMOS integral field unit spectrograph at the
Very Large Telescope. One of the objects shows a line-of-sight velocity shift of the
[OIII] and H lines up to 40km/s on a 15 kpc scale, which can be interpreted as either
outflow or rotation. The outflow scenario is supported by the presence of blue wings and
a radio structure showing lobes in the same direction. Another object features
double-peaked emission lines which can be decomposed into two velocity components. Its
Hubble Space Telescope image shows two nuclei separated by ~0.2”(T1kpc), implying this
may be a binary AGN.
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[E£GC-42] Y-band light curve of M101 SN Ia

Changsu Choi, Myungshin Im
CEOU/Department of Physics & Astronomy, Seoul National University

Type Ia Supernovae are known as one of the most reliable standard candle regarding
to our understanding their explosion mechanism. Recently NIR photometry of SN Ia
shows us better promise on the distance measurement. NIR peak luminosity is relatively
independent of light curve shape and effect of extinction is obviously less than in optical
wavelengths. Among NIR bands, Y-band photometry is suggested to have less scatter
and reduced reddening effect than other NIR wavelengths, furthermore it is still
unexplored regime to verify its utility. Here we report Y-band light curve analysis of
M101 SN Ia to investigate how Y-band can help us to determine accurate distance to the
galaxy.

[E£GC-43] Analysis of a New Gravitational Lens FLS 1718+59

Yoon Chan Taak!, Myungshin Im!
{CEOU/Dept. of Physics and Astronomy, Seoul National University

We present our analysis of a newly discovered galaxy-galaxy gravitational lens system
in the First Look Survey (FLS) field. This object shows a highly distorted background
galaxy (z=0.245) image by a nearby elliptical galaxy (z=0.08), which can be interpreted as
a result of gravitational lensing. We model the lens with elliptical isothermal sphere
model, and present the mass and potential distribution of the system.
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[¥£GC-44] High redshift clusters in ELAIS N1/N2 fields

Minhee Hyun, Myungshin Im, Jae-Woo Kim
CEOU/Dept. of Physics & Astronomy, Seoul National University

Galaxy clusters, the largest gravitationally bound system, are important means to place
constraints on cosmological model and to study the evolution and the formation of
galaxies and their large scale distribution. We will report results from our study of galaxy
clusters in the European Large Area ISO Survey Northl/North2(ELAIS-N1/N2) fields,
covering a total of 10.8 degQ. We combine multiple wavelength data from IMS survey,
UKIRT Infrared Deep Survey-Deep Extragalactic Survey (UKIDSS-DXS, JK bands),
Spitzer Wise-area InfraRed Extragalactic survey (SWIRE, Optical-Infrared bands), and
CFHT (u,g,r,i,z bands.) The photometric redshifts are derived from these datasets and are
used to search for high redshift galaxy clusters at 0.8 < z < 1.5.

[¥XGC-45] The Optical and IR Properties of Peculiar early-type galaxies
from Stripe82 and WISE Data

Jueun Hong' , Myungshin Im!
!CEOU/Dept. of Physics and Astronomy, Seoul National University

Galaxy merging plays a important role to the formation and evolution of galaxy.
Early-type galaxies are believed to be formed by galaxy merging. We combined 3 color
images in g,ri band using Stripe82 image of which the surface brightness is 2 mag
deeper than that of SDSS image. We classified early-type galaxies which have the
merging features, the evidence of galaxy mergers through careful visual inspection. We
investigated the IR properties of early-type galaxies with the merging feature using
WISE data. We analyzed the star formation according to the type of galaxy. Early-type
galaxies with the merging feature show the higher star formation than non-merging
galaxies, but the difference is not significant. This results implies that quite a few
early—type galaxies might be formed by dry merger, not wet merger.

Meanwhile, the most of ULIRGs show tidal tail, on the other hand, early-type galaxies
show tidal tail including shell structure. It suggests that ULIRGs have more gas and it
might be in early stage of galaxy merging, early-type galaxies might be in the late stage
of galaxy merging.
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[®2GC-46] HIGH-RESOLUTION NEAR-INFRARED SPECTRA OF
NEARBY QUASARS

Huynh Anh Nguyen LE!, Soojong PAK? Myungshin IM? LuisC. HO?
School of Space Research, Kyung Hee University
2 Department of Astronomy, University of Texas at Austin
JDepartment of Physics and Astronomy, Seoul National University
?The Observatories of the Carnegie Institution for Science

We present high-resolution near-infrared host galaxy spectra of low-z quasars,
PGO0844+349 (2=0.064), PG1226+023 (2=0.158), and PG1426+015 (z=0.086). The observation
was done by using the near-IR high resolution echelle spectrometer, IRCS, at the
SUBARU 8.2 m telescope. The full width at half maximum of the point spread function
was about 0.3 arcsec by using an Adaptive Optics system, which can effectively resolve
the quasar spectra from the host galaxy spectra. The signal-to—noise ratios are increased
by the total exposure time up to several hours per targets and the development of data
reduction method. We compare our results to the stellar spectra library and sample
spectra from Dasyra et al. (2007) and Watson et al. (2008). The identified spectral lines
will be used to study the physical mechanism of quasars, and the velocity dispersions of
the stars in the bulge of the host galaxy
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[EEP-07] The differences in Constellation drawings
among different countries

Ulkar Karimova, Yu Yi, and Suyeon Oh

Astronomy & Space Science, Chungnam National University, Korea

Constellations are formed of bright stars which appear close to each other on the sky,
but are really far apart in space. The shapes you see all depend on your point of view.

Back before people had televisions and electricity to light their homes at night, they
spent a lot more time looking at the stars. People all over the world used their
imaginations to draw pictures in the sky, as if it were a giant connect-the-dot game. The
patterns they imagined are called constellations. People usually saw patterns that reflected
their different cultures. Native Americans in North America imagined many animals and
shapes from the natural world. The ancient Greeks found images of gods and goddesses
in the stars. Sometimes people from very different parts of the world even imagined the
same animal or shape in the same stars. Most of the constellations we recognize today
were made up by the ancient Greeks around 6,000 years ago. Different constellations are
visible at different times of year, so the first appearance of these patterns told farmers of
the changing seasons and reminded them to plant or harvest their crops.

The constellations also help us to find our way around the night sky and to remember
which stars are which. The star names we use today are mostly from Greek and Arabic,
but many are changed a bit from the original, as often happens when words are passed
from one language to another. It can be difficult to picture just what those folks long ago
were seeing in the stars, so don’t be discouraged if you have trouble seeing their
patterns. You can even make up your own! In ancient world all the countries or regions
had their own way to name things up in the sky, make up stories and draw different
shapes for constellations. Today there are 83 official constellations, but you may find that
different books show their stars connected in slightly different ways. The official
constellations are specific regions of the sky, so the exact patterns are not all that
important. However in various cultures there are some famous star patterns that use
stars from only apart of a constellation, or even connect stars from different
constellations. These patterns of stars that are not official constellations are called
asterisms. The Big Dipper is a very famous asterism, found in the constellation Ursa
Major, or Great Bear.
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[®EP-08] Development of science program using astronomical data in
the history of Korea

Lee, Ji Hye, Shin, Dong Hee
Ewha Womans University

Science we have perceived as genuine science is based on western scientific enterprise,
that is, western modern science(WMS). The K-12 science curriculum in Korea absolutely
contains WMS content. Elkana(1981) criticized the indifference of comparative science in
the field of science, whereas there have been a lot of comparative studies of art, religion,
ethics, and politics. Science is the product not only based on ‘western’ culture but all
cultural around the world including Korea. People have consistently observed and tested
for such a long period of time all over the world. Traditional science of Korea can be
related to multiculturalism, which has become important in many fields. Korea has a lot
of great scientific enterprises, such as astronomical instruments of Chosun Dynasty and
ancient data of natural phenomenon in Samguk-saki or Samguk-Yusa. It is expected that
students will consider them as more 'objective’ and ’'realistic’ things rather than ’artistic’
and ’'distinguished’ things. Astronomy was also very important in the East because they
believed sky as king, which results in the development of a lot of astronomical data and
instruments in Korean history. In this study, we developed three units of science
programs using astronomical enterprises in Korea: 1) Activities with our sundial,
Angbuilgu:, 2) data interpretation of natural phenomenon in ancient Korea, 3) experience
in Gyeongbokgung Palace. From these programs, we expect that students will develop a
profound understanding and take pride in our science.
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[7*IM-01] UKIRT Widefield Infrared Survey for [Fe II] 1.64 um

Jae-Joon Lee!, Bon-Chul Koo, and the GEMSO team
Korea Astronomy and Space Science Institute, °Seoul National University

NIR Emission lines from singly-ionized Iron, in particular [Fe II] 1.64 yum, are good
tracer of dense atomic gas in star-forming regions, around evolved stars, and in
supernova remnants.

We are 1imaging about 180 square degrees along the Galactic Plane
(6°<1<65%-1.5°<b<+1.5°) with the narrow band filter centered on the [Fe II] 1.64 ym line
using WFCAM at UKIRT.

The observations will complement the UWISH2 survey, which have imaged the same
area with the narrow band filter centered on the molecular hydrogen 1-0 S(1) emission
line at 2.12um, and probe a dynamically active component of ISM. We present the goals
and preliminary results of our survey.

[7*IM-02] MIRIS: Science Programs

Woong-Seob Jeong', Toshio Matsumoto®, Kwangil Seon!, Jeonghyun Pyo', Daec-Hee
Lee!, Youngsik Park!, Chang Hee Ree!, Bongkon Moon!, Sung-Joon Park!, Uk-Won
Nam!, Jang-Hyun Park!, Duk-Hang Lee’ Sang-Mok Cha!, Sungho Lee!, In-Soo Yuk!,
Kyungjin Ahn®, Jungyeon Cho® Hyung Mok Lee’, and Wonyong Han'

'Korea Astronomy and Space Science Institute, Korea, >ASIAA, Taiwan,
ISAS/JAXA, Japan, ‘UST, Korea, °Chosun University, Korea, °Chungnam National
University, Korea, "Seoul National University, Korea

The main payload of Science and Technology Satellite 3 (STSAT-3), Multipurpose
[nfraRed Imaging System (MIRIS) is the first Korean infrared space mission to explore
the near-infrared sky with a small astronomical instrument developed by KASI. The
3-cm passively cooled telescope with a wide field of view (3.67 deg. x 3.67 deg.) will be
operated in the wavelength range from 0.9 to 2um. It will carry out wide-band imaging
and the Paschen-a emission line survey. After the calibration of MIRIS in our laboratory,
MIRIS has been delivered to SaTReC and successfully assembled into the STSAT-3.

The main purposes of MIRIS are to perform the observation of Cosmic Infrared
Background (CIB) at two wide spectral bands (I and H band) and to survey the Galactic
plane at 1.88um wavelength, the Paschen-a emission line. CIB observation enables us to
reveal the nature of degree-scale CIB fluctuation detected by the IRTS (Infrared
Telescope in Space) mission and to measure the absolute CIB level. The MIRIS will
continuously monitor the seasonal variation of the zodiacal light towards the both north
and south ecliptic poles for the purpose of calibration as well as the effective removal of
zodiacal light. The Pashen-a emission line survey of Galactic plane helps us to understand
the origin of Warm Ionized Medium (WIM) and to find the physical properties of
interstellar turbulence related to star formation. Here, we also discuss the observation plan
with MIRIS.
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[*IM-03] Simulation study of dust-scattered Far-Ultraviolet emission
in the Orion-Eridanus Superbubble

Young-Soo Jo!, Kyoung-Wook Min!, Tae-Ho Lim', Kwang-Il Seon®
Korea Advanced Institute of Science and Technology (KAIST)
’Korea Astronomy and Space Science Institute (KASI)

We present the results of dust scattering simulations carried out for the Orion-Eridanus
Superbubble region by comparing them with observations made in the far-ultraviolet. The
albedo and the phase function asymmetry factor (g-factor) of interstellar grains were
estimated, as were the distance and thickness of the dust layers. The results are as
follows: [0.43] _(-0.04)"(+0.02) for the albedo and [0.45] _(-0.2)"(+0.2) for the g—factor,
in good agreement with previous determinations and theoretical predictions. The distance
of the assumed single dust layer, modeled for the Orion Molecular Cloud Complex, was
estimated to be “110 pc, and the thickness ranged from ~130 at the core to 50 pc at the
boundary for the region of present interest, implying that the dust cloud is located in front
of the superbubble. The simulation result also indicates that a thin (710 pc) dust shell
surrounds the inner X-ray cavities of hot gas at a distance of ~70-90 pc.

[*IM-04] Far-ultraviolet Observations of the Taurus—Perseus—Auriga
Complex

"Tae-ho Lim, 'Kyoung-wook Min, “Kwang-I1 Seon
JKO(ea Advanced Institute of Science and Technology
’Korea Astronomy and Space Science Institute

We firstly present the unified Far-UV continuum map of the Taurus—-Auriga-Perseus
(TPA) complex, one of the largest local associations of dark cloud located in (I,
b)=([154,1801, [-28, -2]), by merging both FIMS and GALEX. The FUV continuum map
shows that dust extinction correlate well with the FUV around the complex. It shows
strong absorption in FUV toward the dense Taurus cloud while it does not in California
cloud. It turned out that it is related to the relative location of each cloud and Perseus
OB2 association. We also present some results of dust scattering simulation based on
Monte Carlo Radiative Transfer technique (MCRT). Through this dust scattering
simulation, we have derived the scattering parameter for this region, albedo(a)=0.42"%% s,
, asymmetry factor(g)=0.47"""1 ;. The optical parameters we obtained seem reasonable
compared to the theoretical model values ~0.40 and ~0.65 for the albedo and the phase
function though the phase function is rather small. Using the result of simulation, we
figured out the geometries of each cloud in the complex region, especially their distances
and thicknesses. Our predictions from the results are in good agreement with the previous
studies related to the TPA complex. For example, the Taurus cloud is within ~ 200pc
from the Sun and the Perseus seems to be multi-layered, at least two. The California
cloud is more distant than the other cloud on average at ~350 pc and Auriga cloud seems
to be between the Taurus cloud and the eastern end of the California cloud. We figured
out that across the TPA complex region, there might be some correlation between the
LSR velocitv and the distance to each cloud in the comblex.
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[*IM-05] Far Ultraviolet Observations of the Spica Nebula and the
Interaction Zone

Yeon-ju Choi', Jae-Woo Park?, Tae-Ho Lim!, Kyoung Wook Min?,
Kwang-Il Seon Young- Soo Jo'
!Korea Advanced Institute of Science and Technology,
“Korean Intellectual Property Office, ’Korea Astronomy and Space Science Institute

We report the results of our analysis of far ultraviolet (FUV) observations made for the
broad region around the a Vir (Spica) including the interaction zone of the Loop I and the
Local Bubble. We employed the datasets of the GALEX and the FIMS, which made
observations at similar FUV wavelengths. First, we noted that the GALEX image was
enhanced in the southern region where the interaction zone exists. We attribute this
enhanced FUV emission to dust scattering of the stellar photons, mostly from the
background field stars with small contributions from the central star Spica. While the
region is optically thin in general, the FUV intensity did not correlate well with the dust
extinction level, indicating that the local radiation field has significant fluctuations. On the
other hand, the GALEX FUYV intensity well with the Ha intensity as well as the dust
extinction level in the northern part. In fact, the neutral hydrogen column density
correlated very well with the dust extinction level throughout the whole region in
consideration. The relationship between the neutral hydrogen column density and the color
excess was estimated to be ~7 x 10%'atoms c¢m 2, which is a little higher than the previous
observations made for a diffuse interstellar medium. The spectral analyses of the FIMS
observations showed the enhanced C IV emission throughout the whole region, indicating
that the C IV emission arises by the interaction of the hot gases with the shell
boundaries. A simple model showed that a large portion of the C IV emission comes from
the Loop I side of the interaction zone, compared to the Local Bubble side. The FIMS
spectrum also showed indications of the molecular hydrogen fluorescence lines for the
interaction zone.

[Z£IM-06] FUV Spectral Images of the Vela Supernova Remnant:
Comparisons with X-ray and Ha images

II-Joong Kim!, Kwang-Il Seon!, Kyoung-Wook Min?, Wonyong Han!,
Jerry Edelstein®

'Korea Astronomy and Space Science Institute (KASI), “Korea Advanced Institute of
Science and Technology (KAIST), *University of California, Berkeley

We updated the far—ultraviolet (FUV) spectral images of the entire Vela supernova
remnant (SNR) using newly processed FIMS/SPEAR data. In the present study, we
compare the newly produced FUV images with the X-ray and Ha images, and examine
how the Vela SNR evolves and interacts with the ambient medium on a global scale. The
comparison with X-ray images has revealed a FUV filamentary feature corresponding
with the boundary of the northeast-southwest asymmetry of the X-ray shell. The
relatively low O IV] A1404 to O III] AA1661, 1666 ratio estimated on the FUV filament is
compatible with the previous proposal that the observed asymmetry of the Vela SNR
could be due to the y2 Velorum stellar wind bubble (SWB). The southwest FUV features
surrounding a faint extended X-ray region are characterized as the region where the Vela
SNR is interacting slightly stronger with ambient mediums within the dim X-ray
southwest section. From a comparison with the Ha image, we identify a ring-like Ha
feature overlapped with an extended hot X-ray feature of similar size and two local peaks
of C IV AA1548, 1551 emission. Their morphologies are consistent with the expected
shape when the Ha ring is in direct contact with the near or far side of the Vela SNR.
We suggest that the B3V-type star HD 76161 found at the center of the Ha ring would
be the exciting source of the H II region.
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[*SF-01] AKARI Observations for 8 dense molecular cores

Gwanjeong Kim'?, Chang Won Lee'”, Mi-Ryang Kim"® and Seungun Kim®
'Korea Astronomy and Space Science Institute, “University of Science & Technology,
SChungbuk National University, *Sejong University,

We present results of AKARI observations toward 8 dense molecular cores which are
previously known to be ”"starless”. These cores show some spectral features which may
imply characteristic internal motions. The observations were carried out at 8 bands (3, 4,
7, 11, 65, 90, 140, and 160 micron) with IRC and FIS instruments equipped in the AKARIL
The archive data of 2MASS and Spitzer were also utilized. We found that 1 (L1582A) of
8 cores has a few embedded young stellar objects (YSOs) while the rest of them are still
starless. The YSOs found in L1582A are identified by the slope of the spectral energy
distribution or by the AKARI color-color diagram. The unusually broad linewidth toward
L1582A, which is twice broader than one of starless cores, is also consistent with the
existence of protostars in this core. The physical environment and evolution of the other
"starless” cores where any AKARI point source is not detected will be discussed with
help of their molecular line observations.

[-SF-02] Near-IR Polarimetry Survey of the Large Magellanic Cloud
: Relationship between the polarization degree and the color

Jaeyeong Kim', Soojong Pak'?, Wonseok Kang', Minho Choi®
'Sehool of Space Research, Kyung Hee University
“Department of Astronomy, The University of Texas at Austin
SKorea Astronomy and Space Science Institute

We performed near-IR imaging polarimetry of the 5x9 fields (739~ x69 ") around 30
Doradus in the Large Magellanic Cloud (LMC), using the InfraRed Survey Facility
(IRSF). We obtained polarimetry data in the J, H, and Ks bands using the
JHKs-simultaneous imaging polarimeter SIRPOL in 2008 December and 2011 December.
With the reliable LMC field data which were selected using a bad-data-rejection
algorithm, we measured Stokes parameters of point-like sources to derive the degree of
polarization and the polarization position angle. We present physical relationship between
the three bands using the photometric and the polarimetric properties of the sources.
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[*SF-03] A Relativistic Magnetohydrodynamic Code Based on an
Upwind Scheme

Hanbyul Jang, Dongsu Ryu
Department of Astronomy and Space Science, Chungnam National University, Daejeon
305-764, Korea

Building a relativistic magnetohydrodynamic (RMHD) code based on upwind schemes
has been a challenging project, because of the absence of analytic expressions of
eigenvalues and eigenvectors. We found analytic expressions of eigenvalues and
eigenvectors for adiabatic RMHD flows which are relatively simple and manageable.
Especially, our eigenvectors can handle all degenerate points. Using these analytic forms,
we built a code based on the total variation diminishing (TVD) scheme, and successfully
performed one-dimensional shock tube tests.

[+SF-04] Study of the Kinetic Effects
on Relativistic Unmagnetized Shocks using 3D PIC Simulations

Eun Jin Choi’, Kyoung W Min!, Cheongrim Choi', Ken-Ichi Nishikawa®
'Korea Advanced Institute of Science and Technology, *Korea Astronomy and Space
Science Institute, *National Space Science and Technology Center, Huntsville, AL, USA.

Shocks are ubiquitous in astrophysical plasmas: bow shocks are formed by the
interaction of solar wind with planetary magnetic fields, and supernova explosions and
jets produce shocks in interstellar and intergalactic spaces. The global morphologies of
these shocks are usually described by a set of magnetohydrodynamic (MHD) equations
which tacitly assumes local thermal equilibrium, and the resulting Rankine-Hugoniot
shock jump conditions are applied to obtain the relationship between the upstream and
downstream physical quantities. While thermal equilibrium can be achieved easily in
collisional fluids, it is generally believed that collisions are infrequent in astrophysical
settings. In fact, shock widths are much smaller than collisional mean free paths and a
variety of Kkinetic phenomena are seen at the shock fronts according to in situ
observations of planetary shocks. Hence, both the MHD and kinetic equations have been
adopted in theoretical and numerical studies to describe different aspects of the physical
phenomena associated with astrophysical shocks. In this paper, we present the results of
3D relativistic particle-in—cell (PIC) simulations for ion-electron plasmas, with focus on
the shock structures: when a jet propagates into an unmagnetized ambient plasma, a
shock forms in the nonlinear stage of the Weibel instability. As the shock shows the
structures that resemble those predicted in MHD systems, we compare the results with
those predicted in the MHD shocks. We also discuss the thermalization processes of the
upstream flows based on the time evolutions of the phase space and the velocity
distribution, as well as the wave spectra analyses.
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[*SF-05] Analysis of Korean Historical Records of Comet Halley

Ki-Won Lee
Catholic University of Daegu, 13-13 Hayang-ro,
Hayang-eup, Gyeongsan 712-702, S. Korea

In this paper, we analyzed Korean historical records of the periodic comet Halley in
three periods (Three Kingdoms, the Goryeo dynasty, and the Joseon dynasty) using
various sources such as Samguksagi (History of the Three Kingdoms), Goryeosa (History
of the Goryeo Dynasty), and Joseonwangjosillok (Annals of the Joseon Dynasty). To
determine the apparition time of the comet at each return, we referred to the works of
Kronk. For the Three Kingdoms period, we could not find any record relevant to Halley’s
comet from Samguksagi. Instead, we examined the suggestion that the phenomenon two
Suns appearing on April 1, 760 (in a luni-solar calendar), which is recorded in
Samgukyusa (Renaissance of the Three Kingdoms), indicates an appearance of comet
Halley during the daytime. In contrast, we found that all the returns of Halley's comet
during the Goryeo dynasty are recorded, although some accounts are questioned. In
addition, we found that the appearance of Halley’s comet in 1145 is also mentioned in a
spirit-path stele made in 1178. For the Joseon dynasty period, we found that all the
returns of the comet are recorded, as with the Goryeo dynasty, except for the return of
1910, in which the former dynasty fell. In conclusion, we think that this study will be
helpful for understanding Korean historical accounts of Halley's comet.
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[E£SF-07] The Color Variability Monitoring of HBC722

Giseon Baekl, Soojong Pak'?, Joel D. Green?, Wonseok Kang', Yiseul Jeon®,
Changsu Choi®, Jeong-Eun Lee!, Myungshin Im®
1School of Space Research, Kyung Hee University
’Department of Astronomy, University of Texas at Austin
SCEOU/Department of Physics & Astronomy, Seoul National University

We present the results of SDSS r, 7 and z band photometry for HBC722 (also known
as LkHa 188 G4, PTF10gpf and V2493 Cyg), with Camera for Quasars in Early uNiverse
(CQUEAN) attached to 2.1m Otto Struve telescope at McDonald Observatory, USA.
HBC722 is a newly erupted FU Orionis type object, which produced optical outburst (A
V=4.7 mag) over a year that peaked in 2010 September. We carried out the monitoring
observations during 48 nights from 2011 April to 2012 June to check the short-term and
the long-term variabilities for chasing the Keplerian rotation of the system. Comparing
the photometric results of r, 7 and z band, we describe the color variability which is
related to the physical properties of the system like circumstellar disk and accretion
process.

[¥SF-08] Water and Methanol Maser Observations toward NGC 2024
FIR 6 with KVN

Minho Choil, Miju Kang!, Do-Young Byun!, Jeong-Eun Lee’
!Korea Astronomy and Space Science Institute, 2 Kyung Hee University

NGC 2024 FIR 6 is a star formation site in Orion and may contain a hypercompact H
II region, FIR 6¢, and a low—mass protostar, FIR 6n. The FIR 6 region was observed in
the water maser line at 22 GHz and the methanol class I maser lines at 44, 95, and 133
GHz, using KVN in the single-dish telescope mode. The water maser spectra displayed
several velocity components and month-scale time variabilities. Most of the velocity
components may be associated with FIR 6n while one component was associated with
FIR 4, another young stellar object in the 22 GHz beam. A typical life time of the
water-maser velocity—-components is about 8 months. The components showed velocity
fluctuations with a typical drift rate of about 0.01 km/s/day. The methanol class I masers
were detected toward FIR 6. The methanol emission is confined within a narrow range
around the systemic velocity of the FIR 6 cloud core. The methanol masers did not show
a detectable time—variability. The methanol masers suggest the existence of shocks driven
by either the expanding H II region of FIR 6¢ or the outflow of FIR 6n.
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[-SS-03] Analysis of landing site for lander and rover
on Moon and Mars

Haingja Seo, Eojin Kim, Joo Hyeon Kim, Joo Hee Lee,
Gihyuk Choi, Eun-Sup Sim

Korea Aerospace Research Institute

Moon and Mars have been explored by landers and rovers. Apollo missions landed five
times on Lunar surface, and various rovers, including Curiosity landed and explored Mars.

The selection of landing site have to be considered engineering and scientific side: the
landing site to be available to land stably? the obstacle is not around the rover such as
rocks and pothole? the landing site is valuable with scientific? And then landing site have
to be the place which is satisfied two objects.

We search the information about landing sites of Moon and Mars, and compile the
conditions of landing sites. We expect that these data are useful when the landing site of
Moon or Mars for Korean mission is selected.

[-SS-04] Analysis of Martian topside ionospheric data obtained from
Mars Advanced Radar for Subsurface and Ionospheric Sounding onboard
Mars Express

Eojin Kim, Haingja Seo, Joo Hyeon Kim, Joo Hee Lee,
Gihyuk Choi, Eun-Sup Sim
Korea Aerospace Research Institute

The upper ionosphere of Mars has been explored by many spacecraft like Mariners,
Mars, Viking, and recently by MGS and MEX. MARSIS (Mars Advanced Radar for
Subsurface and Ionospheric Sounding) aboard Mars Express Orbiter is operating from
August 2005. MARSIS provides topside ionospheric traces, of which yield electron density
profiles for altitudes above the primary ionospheric peak. A large amounts of data is
useful for investigation of the Martian ionospheric environments under the changing
conditions like solar activity, seasons, and solar zenith angle.

We studied the characteristics of the Martian ionosphere through analysis of MARSIS
data in the various conditions. We expect that our results contribute for understanding of
the Martian ionospheric environment.
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[+SS-05] High resolution imagings of the Gegenschein with WIZARD

Hongu Yang!, Masateru Ishiguro! and Suk Minn Kwon?
1Seoul National University, *Kangwon National University

The Gegenschein is a faint glow around the anti-solar point caused by the
interplanetary dust particle(IDP)’s back-scattering enhancement. From the previous low
resolution observations, the overall morphology of the Gegenschein has been intensively
studied. However, sub-degree scale fine structure of the Gegenschein is still not well
known, even though the detailed morphology of the Gegenschein within a few degree
from the anti-solar point may supply pivotal information about the property of the IDPs.

We made optical CCD observations of the Gegenschein between 2003 March and 2006
November. From the observations, we succeeded in making high resolution images of the
Gegenschein, with unprecedented 1.4 resolution. Our results concur with IDP cloud model
based on the infrared observations combined with scattering phase function derived from
low resolution data. The only exception is the anti-solar point. We found a steep
additional brightness enhancement existing at the exact anti-solar point. Plausible
explanation of the finding is that the IDPs are significantly larger than observing
wavelength, and have irregular morphology or inhomogeneous internal structure.
Furthermore, we measured average geometric albedo of the IDPs from the optical
brightness of the anti-solar point. The geometric albedo was 0.06+0.01, similar to those of
comets or C-type asteroids.

[-SS-06] 17P/Holmes: Contrast between before and after the 2007
outburst

Masateru Ishiguro!, Ji-Beom Ham!, Junhan Kim?®
'Department of Physics and Astronomy, Seoul National University
“Mok-5-dong, Yangcheon-gu, Seoul, Republic of Korea

A Jupiter—family comet, 17P/Holmes, underwent an outburst on 2007 October 23. Since
there has been no more dramatic comet outburst than the 17P/Holmes event in the history
of modern astronomical observations, active observations were made soon after the
outburst. However, little is known about the activity before the outburst because of the
accidental event. In addition, since the nucleus has been veiled by the thick dust cloud by
the 2007 outburst, the physical status of the nucleus was unknown. In this presentation,
we investigated the contrast between before and after the outburst through the imaging
observations in both optical and mid-infrared wavelengths. We thus analyzed data taken
by Akari infrared telescope, Subaru 8-m telescope, University of Hawaii 2.2-m telescope
and Nishi-Harima Astronomical Observatory 2-m Nayuta telescope. As the result, we
found that the nucleus was significantly activated through the outburst. The surface
fractional active area was 0.3% in the pre-outburst data while 109 in the past-outburst
data. We expect that 17P/Holmes shows strenuous activity in the next return in
2013-2014.
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[-SS-07] FUV observation of the comet C/2001 Q4 (NEAT) with FIMS

Yeo-Myeong Lim', Kyoung Wook Min!,
Paul D. Feldman®?, Wonyong Han®, Jerry Edelstein’
'Korea Advanced Institute of Science and Technology (KAIST), °The Johns Hopkins
University, *Korea Astronomy and Space Science Institute (KASI), *University of
California, Berkeley

We present the results of far-ultraviolet (FUV) observations of comet C/2001 Q4
(NEAT) obtained with Far—ultraviolet Imaging Spectrograph (FIMS) on board the Korean
microsatellite STSAT-1, which operated at an altitude of 700 km in a sun-synchronous
orbit. FIMS is a dual-channel imaging spectrograph (S channel 900-1150 A, L channel
1350-1750 A, A/AA ~ 550) with large image fields of view (S: 4°.0x4’.6, L: 7°5%x4’3,
angular resolution 5'-10') optimized for the observation of diffuse emission of
astrophysical radiation. Comet C/2001 Q4 (NEAT) was observed with a scanning survey
mode when it was located around the perihelion between 8 and 15 May 2004. Several
important emission lines were detected including S 1 (1425, 1474 A), C I (1561, 1657 A)
and several emission lines of CO ATI-X!S" system in the L channel. Production rates of
the notable molecules, such as C I, S I and CO, were estimated from the photon fluxes of
these spectral lines and compared with previous observations. We compare the flux and
the production rates in the radius of 3x10° km with 20x10° km from the central coma. We
obtained L-channel image which have map size 5°x5°. The image was constructed for the
wavelength band of L-channel (1350 - 1710 A). We also present the radial profiles of S
I, C I, CO obtained from the spectral images of the central coma. The radial profiles of
2x10% km region are compared with the Haser model.

[-SS-08] Planetary companions orbiting K giant HD 208527
and M giant HD 220074

Byeong-Cheol Lee!, Inwoo Han!, and Myeong-Gu Park®
!Korea Astronomy and Space Science Institute, *Kyungpook National University

The purpose of the present study is to search for and study the origin of planetary
companion by a precise radial velocity (RV) survey for K dwarfs. The high-resolution
spectroscopy of the fiber-fed Bohyunsan Observatory Echelle Spectrograph (BOES) at
Bohyunsan Optical Astronomy Observatory (BOAQO) is used from September 2008 to June
2012. We report the detection of two new exoplanets in orbit around HD 208527, and HD
220074 with exhibiting a periodic variation of 875.5 and 672.1 days. The examinations of
surface inhomogeneous are no related to the RV variations and Keplerian motion is the
most likely explanation, which suggests that the RV variations arise from an orbital
motion under the influence of planetary companion. We obtain the minimum masses for
the exoplanets of 11.5 and 11.1 MJup with an orbital semi—-major axis of 2.3 and 1.6 AU
and an eccentricity of 0.08 and 0.14, respectively. From the literatures and our estimations
of stellar parameters, the luminosity class of HD 208527 is changed K dwarf to K giant
and the spectral type of HD 220074 is confirmed M giant rather than K dwarf. HD 220074
is the first M giant star harboring a planetary companion.
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[-SS-09] Phase dependent disk averaged spectra and light curve of the
Earth as an habitable exoplanet ; Ray-tracing based simulation using
3D optical earth system model

Dongok Ryu'?, Sug-Whan Kim"? and Sehyun Seong'?
ISpace Optics Laboratory, Department of Astronomy, Yonsei University
Institute of Space Science and Technology, Yonsei University

Previously we introduced ray-tracing based 3D optical earth system model for specular
and scattering properties of all components of the system (i.e. clear-sky atmosphere, land
surfaces and an ocean surface). In this study, we enhanced 3-dimensional atmospheric
structure with vertical atmospheric profiles for multiple layer and cloud layers using
Lambertian and Mie theory. Then the phase dependent disk averaged spectra are
calculated. The main results, simulated phase dependent disk averaged spectra and light
curves, are compared with the 7 bands(300~1000nm) light curves data of the Earth
obtained from High Resolution Instrument(HRI) in Deep Impact spacecraft during Earth
flyby in 2008. We note that the results are comparable with the observation.

[+SS-10] DETECTION OF WIDE PLANETARY SYSTEM WITH
MICROLENSING

Yoon-Hyun Ryu!, Myeong-Gu Park!, Heon-Young Chang', and Ki-Won Lee”

Department of Astronomy and Atmospheric Sciences, Kyungpook National University,

Daegu 702-701, Korea, “Institute of Liberal Education, Catholic University of Daegu,
Gyeongbuk 712-702, Rep. of Korea

Recent results from microlensing surveys show that a free—floating planet or a
wide—separation planet is more numerous than a main-sequence star in the Galaxy.
Moreover, the detection efficiency of the planets will be improved in next-generation
experiments with a high survey monitoring frequency. However, microlensing events
produced by both planets appear similar light curves with a short duration timescale, thus
it 1s difficult to distinguish them. In this paper, we investigated the detectable separation
range of a wide-separation planet as the planet bound to its host star. We construct the
fractional deviation maps using the magnifications of the planetary lensing and the
single-lensing by planet itself for various parameters such as a mass ratio, separation,
and source radius. As a result, we found that the pattern of the fractional deviation is
related to the ratio of source radius to caustic size, and the ratio satisfying the detection
criterion (i.e., =5% in the fractional deviation) varies with a separation. Hence, we
derived a fitting formula as the function of a mass ratio and a source radius to reflect the
variation in the calculations of the detectable separation range of a wide-separation planet
as the planet bound to its host star. In addition, we estimated the condition that a
wide-separation planet can be detected as a single-lensing event under the finite source
effect. We found that such a case is possible provided that the source radius is smaller
than ~2.5 times of Einstein ring radius of a planet, regardless of a separation or a mass
ratio.
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[+SS-11] Using Light Travel Time Effect to Detect Circumbinary
Planets with Ground-Based Telescopes

Tobias Cornelius Hinse
KASI

In the past few years, two-planet circumbinary systems (e.g., HW Vir, NN Ser, DP
Leo and HU Aqr) have been detected around short-period eclipsing binaries using
ground-based telescopes. The existence of these planets has been inferred by interpreting
the O-C variations of the mid-eclipse times. We have tested the orbital stability of these
systems and propose to use Light Travel Time Effect (LITE) to detect such circumbinary
planets from the ground. We generated synthetically the LITE signal of a two-planet
circumbinary system with the aim to apply an analytic LITE model to recover the
underlying synthetic system. To mimic a degree of realism inherent to ground-based
observations, we added to the synthetic LITE data white noise with a Gaussian
distribution and sampled the synthetic LITE signal randomly.

We successfully recovered the original system demonstrating that two-planet
circumbinary systems can be detected using ground-based telescopes, provided the timing
measurements of the mid-eclipses are sufficiently accurate and the observing baseline is
long enough to ensure a sufficient coverage of all involved periods. We used HU Aqr as
a test system and applied our model to its proposed planetary bodies considering
near—circular orbits. We present the results of our calculations and discuss the
LITE-detectability of a HU Aqr-like system.

[¥£SS-12] A planetary lensing feature in caustic—crossing
high-magnification microlensing events

Sun-Ju Chung!, Kyu-Ha Hwang?, Yoon-Hyun Ryu'®, and Chung-Uk Lee!
1 Korea Astronomy and Space Science Institute,
2 Department of Physics, Chungbuk National University,
3 Department of Astronomy and Atmospheric Sciences, Kyungpook National University

Current microlensing follow-up observations focus on high-magnification events
because of the high efficiency of planet detection. However, central perturbations of
high-magnification events caused by a planet can also be produced by a very close or a
very wide binary companion, and the two kinds of central perturbations are not generally
distinguished without time consuming detailed modeling (a planet-binary degeneracy).
Hence, it is important to resolve the planet-binary degeneracy that occurs in
high-magnification events. In this paper, Wwe investigate caustic—crossing
high-magnification events caused by a planet and a wide binary companion. From this
study, we find that because of the different magnification excess patterns inside the
central caustics induced by the planet and the binary companion, the light curves of the
caustic-crossing planetary-lensing events exhibit a feature that is discriminated from
those of the caustic-crossing binary-lensing events, and the feature can be used to
immediately distinguish between the planetary and binary companions.
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[*SE-01] The study on source regions of solar energetic particles
detected by widely separated multiple spacecraft

Jinhye Park!, D. E. Innes?, R. Bucik?, and Y.-J. Moon!
1School of Space Research, Kyung Hee University, Yongin 446-701, South Korea
°Max Plank Institute for Solar System Research, 37191 Katlenburg-Lindau, Germany

We studied the source regions of 12 solar energetic particle (SEP) events seen between
2010 August and 2012 January at STEREO-A, B and ACE, when the two STEREO
spacecraft were separated by about 180°. All events were associated with strong flares
(C1 - X6) and fast coronal mass ejections (CMEs) accompanied by type II radio bursts.
We have determined the arrival times of the SEP events at the three spacecraft. EUV
waves observed in 195A and 193A channels of STEREO and SDO/AIA are tracked across
the Sun and the arrival time of the EUV wave at the photospheric source of open field
lines extending to the spacecraft connection points at 2.5 Rsun estimated. We found 7
events with flux enhancements in all spacecraft and 4 in two spacecraft. Most events
came from a single source. The results show that magnetic field connections between
source regions and the spacecraft play an important role in abrupt flux enhancements. In
the most cases, EUV waves at the Sun are associated with a wide longitudinal spread of
the SEPs.

[*SE-02] Height Dependence of Plasma Properties in a Solar Limb
Active Region Observed by Hinode/EIS

Kyoung-Sun Lee!, S. Imada® Y.-J. Moon'?, Jin-Yi Lee!
!Department of Astronomy and Space Science, Kyung Hee University, Korea,
“Institute of Space and Astronautical Science, Japan Aerospace Exploration Agency,
Japan, *School of Space Research, Kyung Hee University, Korea

We investigate a cool loop and a dark lane over a limb active region on 2007 March 14
by the Hinode/EUV Imaging Spectrometer (EIS). The cool loop is clearly seen in the EIS
spectral lines formed at the transition region temperature (log T = 5.8). The dark lane is
characterized by an elongated faint structure in coronal spectral lines (log T = 5.8 — 6.1)
and rooted on a bright point. We examine their electron densities, Doppler velocities, and
non—thermal velocities as a function of distance from the limb using the spectral lines
formed at different temperatures (log T = 54 — 6.4). The electron densities of the cool
loop and the dark lane are derived from the density sensitive line pairs of Mg VII, Fe XII,
and Fe XIV spectra. Under the hydrostatic equilibrium and isothermal assumption, we
determine their temperatures from the density scale height. Comparing the scale height
temperatures to the peak formation temperatures of the spectral lines, we note that the
scale height temperature of the cool loop is consistent with a peak formation temperature
of the Mg VII (log T = 5.8) and the scale height temperature of the dark lane is close to
a peak formation temperature of the Fe XII and Fe XII (log T = 6.1 — 6.2). It is
interesting to note that the structures of the cool loop and the dark lane are most visible
in these temperature lines. While the non-thermal velocity in the cool loop slightly
decreases (less than 7 km s—1) along the loop, that in the dark lane sharply falls off with
height. The variation of non-thermal velocity with height in the cool loop and the dark
lane is contrast to that in off-limb polar coronal holes which are considered as source of
the fast solar wind. Such a decrease in the non-thermal velocity may be explained by
wave damping near the solar surface or turbulence due to magnetic reconnection near the
bright point.
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[7SE-03] A HIGH FREQUENCY TYPE II SOLAR RADIO BURST
ASSOCIATED WITH THE 2011 FEBRUARY 13 CORONAL MASS
EJECTION

Kyungsuk Cho!, Nat Gopalswamy?, Ryunyoung Kwon?, Roksoon Kim" ? and
Seiji Yashiro® *
KASI, °NASA/GSFC, ’Catholic University of America

We examine the relationship between a type II radio burst that started from an
unusually high frequency of 425 MHz (fundamental component) and an associated
white-light coronal mass ejection on 2011 February 13. The radio burst had a drift rate of
2.5 MHz/sec, indicating a relatively high shock speed. From SDO AIA observations we
find that a loop-like erupting front sweeps across high density coronal loops near the
start time of the burst (17:34:15 UT). We find fragmented structures of the type II burst,
which indicates the signature of the shock propagating through the multiple loops. The
deduced distance of shock formation (0.06 Rs) from flare center and speed of the shock
(1100 km s™) using the measured density from AIA/SDO observations are comparable to
the height (0.05 Rs, from the solar surface) and speed (700 km s!) of the CME leading
edge observed by STEREO/EUVI. We conclude that the type II burst could be onset even
in the low corona (41 Mm or 0.06 Rs, above the solar surface) if a fast CME shock
passes through the high density loops.

[*SE-04] Observation of an Ellerman bomb and its associated surge
with the 1.6 meter New Solar Telescope at Big Bear Solar Observatory

Heesu Yang!, Jongchul Chae!, Hyungmin Park!, Ram Ajor Maurya',
Kyuhyun Cho!, Yeon-Han Kim? II-Hyun Cho’ Eun-Kyung Lim®
'Department of Physics and Astronomy, Seoul National University, °Korea Astronomy &
Space Science Institute, °Big Bear Solar Observatory

We observed an Ellerman bomb(EB) and its associated surge using the Fast Imaging
Solar Spectrograph(FISS) and the broadband TiO filter of the 1.6 meter New Solar
Telescope at Big Bear Solar Observatory. As is well-known, the EB appears as a feature
that is very bright at the far wings of the H alpha line. The lambdameter method applied
to these wings indicates that the EB is blue-shifted up to 6km/s in velocity. In the
photospheric level below the EB, we see rapidly growing “granule-like” feature. The
transverse velocity of the dark lane at the edge of the “granule” increased with time as
reached a peak of 6km/s, at the time of the EB’s occurrence. The surge was seen in
absorption and varied rapidly both in the H alpha and the Ca II 8542 line. It originated
from the Ellerman bomb, and was impulsively accelerated to 20km/s toward us(blueshift).
Then the velocity of the surge gradually changed from blueshift of 20km/s to redshift of
40km/s. By adopting the cloud model, we estimated the temperature of the surge material
at about 27000K and the non-thermal velocity at about 10km/s. Our results shed light on
the conventional idea that an EB results from the magnetic reconnection of an emerging
flux tube and pre-existing field line.
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[*SE-05] Relationship Between EUV Coronal Jets and Bright Points
Observed by SDO/AIA

II-Hoon Kim'!, Kyoung-Sun Lee!, Jin-Yi Lee!, Yong-Jae Moon"?,
Suk-Kyung Sung’ and Kap-Sung Kim'?
!Department of Astronomy & Space Science, Kyunghee University
2School of Space Research, Kyunghee University

We have investigated the relationship between EUV coronal jets and bright points
observed by Solar Dynamic Observatory (SDO) / Atmospheric Imaging Assembly (AIA).
For this we consider 39 EUV coronal jets from May 2010 to July 2011 in 171 A identified
by Heliophysics Events Knowledgebase (HEK) which provides an automatic identification
of coronal jets. We look for coronal jet-bright point pairs as follows. First, we select the
size of event area as 360 arcsec * 360 arcsec where the coronal jets are located at the
center of the area. Second, we select jet-bright point pairs in case that they are located
at the same position or just adjacent. Third, we select jet-bright point pairs that are
connected by loops each other. Otherwise, we select jet-bright points pairs as the nearest
one. As a result, we present 19 coronal jet-bright point pairs. The mean distance of these
pairs is 77.24 arcsec. According to their distance and morphological connection, we
classify the following three groups: 1) Adjacent (6 events), 2) Loop connected (5 events),
and 3) Not connected in appearance (8 events). The histogram of mutual distance has two
peaks; the first peak corresponds to the first group and the other one to the second group.
We compare these events with previous observations and theoretical models as well as
discuss possible physical connections between jets and bright points.

[*SE-06] Current Status and Improvement of the Fast Imaging Solar
Spectrograph of the 1.6m telescope at Big Bear Solar Observatory

Hyungmin Park!, Jongchul Chae!, Donguk Song', Heesu Yangl, Bi-Ho Jang?
Young-Deuk Park®, Jakyoung Nah? Kyung-Suk Cho’ Kwangsu Ahn®
! Astronomy Program, Department of Physics and Astronomy, Seoul National University
’Korea Astronomy and Space Science Institute
IBig Bear Solar Observatory, New Jersey Institute of Technology

For the study of fine-scale structure and dynamics in the solar chromosphere, the Fast
Imaging Solar Spectrograph (FISS) was installed in 1.6m New Solar Telescope at Big
Bear Solar Observatory in 2010. The instrument, installed at a vertical table of the Coude
lab, is properly working and producing data for science. From the analysis of the data,
however, we noticed that a couple of problems exist that deteriorate image quality : lower
light level and poorer resolution of the Call band data. After several tests, we found that
the relay optics at the right position is crucial role for the spatial resolution of raster—scan
images. By using resolution target, we re-aligned relay optics and other components of
the spectrograph. Here we present the result of optical test and new data taken by the
FISS.
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[*SE-07] Doppler Shifts of the Ha Line and the Ca II 854.2 nm Line
in a Quiet Region of the Sun Observed with the FISS/NST

Jongchul Chae!, Hyungmin Park!, Heesu Yang!, Young-Deuk Park?,
Kyung-Suk Cho?, Kwangsu Ahn®, Wenda Cao®
ISeoul National University, Korea, *Korea Astronomy and Space Science Institute,
Korea, °Big Bear Solar Observatory, USA

The characteristics of Doppler shifts in a quiet region of the Sun are investigated by
comparing between the Ha line and the Caii infrared line at 854.2 nm. A small area of 1
6" " x 40" "~ was observed for about half an hour with the Fast Imaging Solar
Spectrograph (FISS) of the 1.6 meter New Solar Telescope (NST) at Big Bear Solar
Observatory. The observed area contains a network region and an internetwork region,
and identified in the network region are Ha fibrils, Caii fibrils and bright points. We infer
the Doppler velocity from each line profile at a point with the lambdameter method as a
function of half wavelength separation AAN. It is confirmed that the bisector of the
spatially—averaged Caii line profile has an inverse C-shape of with a significant peak
redshift of +1.8 km/s. In contrast, the bisector of the spatially-averaged Ha line profile
has a different shape; it is almost vertically straight or, if not, has a C-shape with a
small peak blueshift of —0.5 km/s. In both the lines, the bisectors of bright network
points are much different from those of other features in that they are significantly
redshifted not only at the line centers, but also at the wings. We also find that the
spatio—temporal fluctuation of Doppler shift inferred from the Caii line is correlated with
those of the Ha line. The strongest correlation occurs in the internework region, and
when the inner wings rather than the line centers are used to determine Doppler shift. In
this region, the RMS value of Doppler shift fluctuation is the largest at the line center,
and monotonically decreases with AA. We discuss the physical implications of our results
on the formation of the Ha line and Caii 854.2 nm line in the quiet region chromosphere.

[*SE-08] A Solar Cyclone with Chromospheric Running Wave

Tetsuya Magara'?, Jun-Mo An!, Hwanhee Lee!, Jihye Kang!, Satoshi Inoue',
Gwang-son Choe'?
1 School of Space Research, Kyung Hee University,
? Department of Astronomy and Space Science, Kyung Hee University

An innovative solar observing satellite, Hinode, has successfully observed the detailed
evolution of a rapidly developing emerging flux region from the beginning of its
appearance at the solar surface. The high spatial and temporal resolution provided by the
satellite enables to capture the prominent dynamic processes such as the rotational motion
of a polarity region with intense magnetic flux which is reminiscent of a cyclone on the
Earth, and a running wave that spreads ahead of this rotating polarity region. This ‘solar
cyclone’ is, on the other hand, generated differently from terrestrial cyclones, and a
possible generating mechanism for it is demonstrated with a three—-dimensional
magnetohydrodynamic simulation of a twisted magnetic flux tube emerging from the solar
interior into the solar atmosphere. The simulation shows that the rotational motion is
caused by a strong downflow of plasma along the twisted field lines that form a helical
pillar standing upright on the Sun.
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[-SE-09] Magnetic Field Strength in the Upper Solar Corona Using
White-light Shock Structures Surrounding Coronal Mass Ejections

Roksoon Kim!, Nat Gopalswamy”, Yongjae Moon®, Kyungsuk Cho',
and Seiji Yashiro®*
IKASI, °NASA/GSFC, ’Kyunghee University, “Catholic University of America

To measure the magnetic field strength in the solar corona, we examined 10 fast (
>1000 km/s) limb coronal mass ejections (CMEs) that show clear shock structures in
Solar and Heliospheric Observatory/Large Angle and Spectrometric Coronagraph images.
By applying the piston - shock relationship to the observed CME’s standoff distance and
electron density compression ratio, we estimated the Mach number, Alfven speed, and
magnetic field strength in the height range 3 - 15 solar radii (Rs). The main results from
this study are as follows: (1) the standoff distance observed in the solar corona is
consistent with those from a magnetohydrodynamic model and near-Earth observations;
(2) the Mach number as a shock strength is in the range 1.49 - 3.43 from the standoff
distance ratio, but when we use the density compression ratio, the Mach number is in the
range 1.47 -1.90, implying that the measured density compression ratio is likely to be
underestimated owing to observational limits; (3) the Alfven speed ranges from 259 to 982
km/s and the magnetic field strength is in the range 6 -105 mG when the standoff
distance is used; (4) if we multiply the density compression ratio by a factor of two, the
Alfven speeds and the magnetic field strengths are consistent in both methods; and (5)
the magnetic field strengths derived from the shock parameters are similar to those of
empirical models and previous estimates.
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[*SE-11] Low ionization state plasma in CMEs

Jin-Yi Lee' and John C. Raymond®
'Kyung Hee University, Korea
°Harvard-Smithsonian Center for Astrophysics, USA

The Ultraviolet Coronagraph Spectrometer on board the Solar and Heliospheric
Observatory (SOHO) observes low ionization state coronal mass ejection plasma at
ultraviolet wavelengths. The CME plasmas are often detected in O VI (3x10°K), C III
(8x10'K), Lya, and LyB. Earlier in situ observations by the Solar Wind Ion Composition
Spectrometer (SWICS) on board Advanced Composition Explorer (ACE) have shown
mostly high ionization state plasmas in interplanetary coronal mass ejections (ICME)
events, which implies that most CME plasma is strongly heated during its expansion in
solar corona. In this analysis, we investigate whether the low ionization state CME
plasmas observed by UVCS occupy small enough fractions of the CME volume to be
consistent with the small fraction of ICMEs measured by ACE that show low ionization
plasma, or whether the CME must be further ionized after passing the UVCS slit. To do
this, we determine the covering factors of low ionization state plasma for 10 CME events.
We find that the low ionization state plasmas in CMEs observed by UVCS show small
covering factors. This result shows that the high ionization state ICME plasmas observed
by the ACE results from a small filling factor of cool plasma. We also find that the low
ionization state plasma volumes in faster CMEs are smaller than in slower CMEs. Most
slow CMEs in this analysis are associated with a prominence eruption, while the faster
CMEs are associated with X-class flares.

[%2SE-12] Observation of long-term disappearance and reappearance of
the outer radiation belt

Dae-Young Lee!, Dae-Kyu Shin!, Kyung-Chan Kim? Jin-Hee Kim!, Jung-Hee
Cho', Mi Young Park!, Vassilis Angelopoulos®, Junga Hwang? Yonghee Lee!,
Thomas Kim!

! Astronomy & Space Sci, Chungbuk Natl Univ, Chungbuk, Korea, Republic of
’KASI, Daejeon, Korea, Republic of, 3UCLA, Los Angeles, CA, United States.

In this study we have used the data of various instruments onboard the THEMIS
spacecraft to study the characteristics of the outer radiation belt during the ascending
phase of solar cycle 24. The most astonishing result is that we discovered four long-term
(a month or so) periods during which the belt has nearly disappeared. The first
disappearance started late 2008, followed by reappearance in ~a month, and three more
similar events repeated until early 2010 when the belt has reappeared. This is well
revealed at 719 keV electrons, which is the currently available uppermost energy channel
from the THEMIS SST observation, but also seen at even lower energies. Overall
consistent features were confirmed using the NOAA-POES observations. The vanished
belt periods are associated with extremely weak solar wind conditions, low geomagnetic
disturbances (in terms of Kp and AE/AL), greatly suppressed wave (ULF and chorus)
activities, greatly reduced storm and substorm activities (little source particle supply), and
expanded plasmapause locations. The direct observations of such events shed light on the
fundamental question of the origin of the radiation belt, which is the main focus of our
presentation.
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[-SE-13] Statistical study on nightside geosynchronous magnetic field
responses to interplanetary shocks

Jong-Sun Park!, Khan-Hyuk Kim!, Tohru Araki’,

Dong-Hun Lee!, Ensang Lee!, and Ho Jin'
1 School of Space Research, Kyung Hee University, Yongin 446-701, Korea

2 SOA Key Laboratory for Polar Science, Polar Research Institute of China, Shanghai
200136, China

When an interplanetary (IP) shock passes over the Earth’s magnetosphere, the
geosynchronous magnetic field strength near the noon is always enhanced, while the
geosynchronous magnetic field near the midnight decreases or increases. In order to
understand what determines the positive or negative magnetic field response at nightside
geosynchronous orbit to sudden increases in the solar wind dynamic pressure, we have
examined 120 IP shock-associated sudden commencements (SC) using magnetic field data
from the GOES spacecraft near the midnight (MLT = 220070200) and found the following
magnetic field perturbation characteristics. (1) There is a strong seasonal dependence of
geosynchronous magnetic field perturbations during the passage of IP shocks. That is, the
SC-associated geosynchronous magnetic field near the midnight increases (a positive
response) in summer and decreases (a negative response) in winter. (2) These field
perturbations are dominated by the radial magnetic field component rather than the
north-south magnetic field component at nightside geosynchronous orbit. (3) The
magnetic elevation angles corresponding to positive and negative responses decrease and
increase, respectively. These field perturbation properties can be explained by the location
of the cross—tail current enhancement during SC interval with respect to geosynchronous
spacecraft position.

[*SE-14] Effects of plasmaspheric density structure on the
characteristics of geomagnetic ULF pulsations

Jiwon Choi, Dong-Hun Lee, Khan-Hyuk Kim, and Ensang Lee
Kyung Hee University

The structure of plasmasphere plays an important role in determining properties of
geomagnetic ULF pulsations such as Pi 2 pulsations and field line resonances (FLRs) in
the Earth’s magnetosphere. We have performed a 3-D MHD wave simulation to
investigate the generation and propagation of ULF waves in dipole geometry. Various
3-D density structures are assumed, which include a relatively sharp density gradient and
gradually less slopes at the plasmapause. The former condition can refer to the
plasmasphere from local midnight to dawn, whereas the latter represents the region near
noon to dusk where it bulges out. We show how Pi 2 pulsations and FLRs differentially
appear at both multi-point satellite locations and ground stations for different local times.
Our results suggest that 1) the local radial density structure significantly affects the peak
frequencies for Pi 2 oscillations, while the polarization changes remain similar in the radial
direction, and 2) the radial location of strong FLRs varies for different density profiles. It
is also suggested how multi satellite measurements and ground-based observations can
confirm this differential feature in space.
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[*SE-15] Modeling of Energetic Neutral Atom (ENA) Emissions During
a Magnetic Storm for CINEMA/TRIO

Ensang Lee!, Hyuk-Jin Kwon!, Jong-Sun Park!, Jongho Seon!, Ho Jin!
Khan-Hyuk Kim', Dong-Hun Lee!, Linghua Wang? Robert P. Lin? George K.
Parks®, John Sample?, and Edward C. Roelof®
ISchool of Space Research, Kyung Hee University, °Space Sciences Lab., University ot
California, Berkeley, *Applied Physics Lab.,, Johns Hopkins University

Energetic neutral atoms (ENAs) are emitted by charge exchange collisions between
energetic ions and cold neutral atoms. ENAs can be used as an alternative measure of the
energetic ions in the source region because they maintain the energy and pitch angle of
the source energetic ions. In the present study we present simulation results of the ENA
emissions during a magnetic storm to be measured by the STEIN instrument onboard the
CINEMA/TRIO satellites. The CINEMA/TRIO mission consists of three identical
cubesats with low-altitude orbits. The STEIN instrument onboard each cubesat can
measure ENAs with energies from “4 keV to “20 keV as well as suprathermal electrons
and ions. The measurement of ENA emissions from ring current by STEIN is simulated
using the models for energetic ring current ions and geocoronal neutral atoms. Especially
we will discuss about the energy spectrum of the ENAs and the effect of transient
variations of the ring current.

[*SE-16] Pc1l/EMIC waves observed at subauroral latitude during
sudden magnetospheric compressions

Khan-Hyuk Kim!, Kazuo Shiokawa®, Dong-Hun Lee!,
Hyuck-Jin Kwon!, Ensang Lee!
! Kyung Hee University, ° Nagoya University

It is generally accepted that sudden compressions of the magnetosphere cause
electromagnetic ion cyclotron (EMIC) wave growth by increasing the proton temperature
anisotropy. These compression-associated EMIC waves are expected to be on higher
latitudes (i.e., higher-L regions close to the magnetopause). In this study we examine Pcl
pulsations, which are believed to be generated by the EMIC instability, observed at
subauroral latitude near the nominal plasmapause when the magnetosphere is suddenly
compressed by solar wind dynamic pressure variations, using induction magnetometer
data obtained from Athabasca, Canada (geomagnetic latitude = 61.74 N, L ~ 4.5). We
identified 9 compression—associated Pcl waves with frequencies of 70.5-2.0 Hz. The wave
activity appears in the horizontal H (positive north) and D (positive eastward)
components. All of events show low coherence between H and D components. This
indicates that the Pcl pulsations in H and D oscillate with a different frequency. Thus, we
cannot determine the polarization state of the waves. We will discuss the occurrence
location of compression—associated Pcl pulsations, their spectral structure, and wave
properties.

118 / Bull. Kor. Astron. Soc. Vol. 37 No. 2, Oct. 2012
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[*SE-17] Theoretical construction of solar wind proton temperature
anisotropy versus beta inverse correlation

Jungjoon Seoughl, Peter H. Yoon1’2, Khan-Hyuk Kiml, Dong-Hun Lee1

1School of Space Research, Kyung Hee University, Korea, Republic of
2University of Maryland, College Park, MD, United States.

In situ observations from the Wind spacecraft that statistically analyzed the solar wind
proton at 1 AU has indicated that the measured proton temperature anisotropies seems to
be regulated by the oblique instabilities (the mirror and oblique firehose). This result is in
contradiction with the prediction of linear kinetic theory that the ion—cyclotron (for §,< 2)
and parallel firehose (for (,<10) would dominate over the oblique instabilities. Various
kinds of physical mechanisms have been suggested to explain this disagreement between
the observations and linear theory. All of the suggestions consider the solar wind as a
unoform magnetized plasma. However the real space environment is replete with the
intermediate spatio—temporal scale variations associated with various physical quantities,
such as the magnetic field intensity and the solar wind density. In this paper we present
that the pervasive intermediate-scale temporal variation of the local magnetic field
intensity can lead to the modification of the proton temperature anisotropy versus beta
inverse correlation for temperature-anisotropy-driven instabilities. By means of
quasilinear kinetic theory involving such temporal variation, we construct the simulated
solar wind proton data distribution associated the magnetic fluctuations in (3,7, /T})
space . It is shown that the theoretically simulated proton distribution and a general trend
of the enhanced fluctuations bounded by the oblique instabilities are consistent with in
situ observations. Furthermore, the measure magnetic compressibility can be accounted
for by the magnetic spectral signatures of the unstable modes.

[*SE-18] Reduced ion mass effects and parametric study of electron
flat-top distribution formation

Jinhy Hong!, Ensang Lee?, George k. Parks®, Kyoungwook Min'
'KAIST, °KyungHee University, *University of California, Berkeley

In particle-in—cell (PIC) simulation studies related to ion-ion two-stream instability, a
reduced ion-to—electron mass ratio is often employed to save computation time. But it
was not clearly verified how electrons dynamics are coupled with the slower evolution of
ion-ion interactions under the external electric field. We have studied the ion beam driven
instability using a 1D electrostatic PIC code by comparing different rescaling of parameter
with real ion mass from the reference simulation with reduced ion mass. As the external
electric field is stronger, the excited unstable mode range was more sensitively affected
by the system size with the real mass ratio than the reduced ion mass. The results show
that the reduced mass ratio should be used cautiously in PIC code as the electron
dynamics can modify the ion instabilities. Additionally we found the formation of electron
flat-top distribution in the final saturation stage. Simulation results show that in the early
phase electrostatic solitary waves are quasi—periodically formed, but later they are fully
dissipated resulting in heated, flat-top distributions. New electron beam components are
occasionally formed. These are a consequence of the interaction with solitary wave
structures. We parametrically investigate the development of electron phase space
distributions for various drift speeds of ion beams and temperature ratios between ions
and electrons
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[*SE-19] Nonlinear evolution of Alfven waves via mode conversion

Kyung-Im Kim!, Dong-Hun Lee!, Dongsu Ryu?, Khan-Hyuk Kim!, Ensang Lee!
ISchool of Space Research, Kyunghee University, Kyunggi, Korea.
“Department of Astronomy and Space science, Chungnam National University, Daejeon,
Korea.

It is well known that the FLRs are excited by compressional waves via mode
conversion, but there has been no apparent criterion on the maximum amplitude in the
regime of linear approximations. Such limited range of amplitude should be understood by
including nonlinear saturation of FLRs, which has not been examined until now. In this
study, using a three-dimensional magnetohydrodynamic (MHD) simulation code, we
examine the evolution of nonlinear field line resonances (FLRs) in the cold plasmas. The
MHD code used in this study allows a full nonlinear description and enables us to study
the maximum amplitude of FLRs. When the disturbance is sufficiently small, it is shown
that linear properties of MHD wave coupling are well reproduced. In order to examine a
nonlinear excitation of FLRs, it is shown how these FLRs become saturated as the initial
magnitude of disturbances is assumed to increase. Our results suggest that the maximum
amplitude of FLRs become saturated at the level of the same order of dB/B as in
observations roughly satisfies the order of ~0.01. In addition, we extended this study for
the plasma sheet boundary layer (PSBL) region. We can discuss the maximum
disturbances of the Alfven via mode conversion becomes differently saturated through
each region.

[*SE-20] Simulation study on the nonlinear evolution of EMIC
instability

Kicheol Rha!, Chang-Mo Ryu' and Peter H Yoon”
'Department of Physics, Pohang University of Science and Technology, Korea
°IPST, University of Maryland, USA

Charged particle energization is an outstanding problem in space physics. This paper
investigates the nonlinear dynamics of Alfve’n-cyclotron waves accompanying particle
heating processes and the drift Alfv’en-cyclotron (or EMIC) instability associated with a
current disruption event on 29 January 2008 observed with THEMIS satellite by means of
a particle-in—cell simulation. The simulation shows that the drift Alfv’en-cyclotron
instabilities are excited in two regimes, a relatively low frequency mode propagating in a
quasi-perpendicular direction while the second high-frequency branch propagating in a
predominantly parallel propagation direction, which is consistent with observation as well
as earlier theories. It is shown that parametric decay processes lead to an inverse cascade
of Alfv’en—-cyclotron waves and the generation of ion—acoustic waves by decay instability.
It is also shown that the nonlinear decay processes are accompanied by small
perpendicular heating and parallel cooling of the protons, and a pronounced parallel
heating of the electrons.
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)
=3
i
Sl
P
Jfu
)
o2
SE
o
N
on

o

[*SE-21] Forbush Decreases Observed by the LRO/CRaTER

Jongdae Sohn!, Suyeon Oh!, Yu Yi!, Eojin Kim?
Joo-Hee Lee?, and Harlan .E. Spence®
!Astronomy & Space Science, Chungnam National University, Korea,
°Korea Aerospace Research Institute, Korea,
IThe Study of Earth, Oceans, amd Space, University of New Hampshire, USA

The Lunar Reconnaissance Orbiter (LRO) launched on June 16, 2009 has six
experiments including of the Cosmic Ray Telescope for the Effects of Radiation
(CRaTER) onboard. The CRaTER instrument characterizes the radiation environment to
be experienced by humans during future lunar missions. The CRaTER instrument
measures the effects of ionizing energy loss in matter specifically in silicon solid-state
detectors due to penetrating solar energetic protons (SEP) and galactic cosmic rays
(GCRs) after interactions with tissue-equivalent plastic (TEP), a synthetic analog of
human tissue. The CRaTER instrument houses a compact and highly precise
microdosimeter. It measures dose rates below one micro-Rad/sec in silicon in lunar
radiation environment. Forbush decrease (FD) event is the sudden decrease of GCR flux.
We use the data of cosmic ray and dose rates observed by the CRaTER instrument. We
also use the CME list of STEREO SECCHI inner, outer coronagraph and the
interplanetary CME data of the ACE/MAG instrument.We examine the origins and the
characteristics of the FD-like events in lunar radiation environment. We also compare
these events with the FD events on the Earth. We find that whenever the FD events are
recorded at ground Neutron Monitor stations, the FD-like events also occur on the lunar
environments. The flux variation amplitude of FD-like events on the Moon is
approximately two times larger than that of FD events on the Earth. We compare time
profiles of GCR flux with of the dose rate of FD-like events in the lunar environment. We
figure out that the distinct FD-like events correspond to dose rate events in the CRaTER
on lunar environment during the event period.
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[*SE-23] Relation between Earthward magnetotail flow and
low-latitude Pi2 pulsations

Hyuck-Jin Kwon!, Khan-Hyuk Kim!, Dong-Hun Lee!, Kazue Takahashi?
Ensang Lee!, Vassilis Angelopoulos®, Young-Deuk Park®
1School of Space Research, Kyung Hee University, Korea, “Applied Physics Laboratory,
Johns Hopkins University, USA, *Institute of Geophysics and Planetary Physics, UCLA,
USA, "Korea Astronomy and Space Science Institute, Korea

It has been suggested that oscillatory earthward bursty bulk flows (BBFs) in the
magnetotail are driving Pi2 oscillations on the ground. However, only a few studies
examined the BBF-driven Pi2 model. The goal of this study is to establish the relation
between BBFs and PiZs. In order to examine BBF-drive model, we will conduct the
timing analysis between BBFs and Pi2s for the intervals during which both Pi2 and BBF
are present. In our study BBFs are identified with earthward flow speeds up to 200 km/s
from THEMIS probes with a geocentric distance between 7 and 12 RE in the nightside
magnetosphere for the interval from January 2008 to March 2008. Pi2 pulsations are
identified at three low/mid-latitude ground stations having different local times; Bohyun
(L =135 LT ~ UT +9 hr), Hermanus (L = 1.83, LT ~ UT +2 hr) and Carson city (L =
2.00, LT ~ UT -2 hr). It is found that “28% of BBFs have onset timing nearly identical
to Pi2 onset. To investigate whether there is high similarity in the waveform between
BBF and Pi2 oscillations, the coherence analysis is applied to the time series of BBF and
Pi2 events. We found that there is no high coherence between BBF and Pi2 oscillations.
Thus our observations suggest that low-latitude Pi2 oscillations are not directly driven by
earthward flow bursts.

[+SE-24] The statistical analysis of low-latitude Pi2 pulsations during
the intervals of extremely quiet geomagnetic conditions

Chae-Woo Jun!, Khan-Huk Kim', Dong-Hun Lee!, Ensang Lee!, Jin Ho'
Young-Deuk Park® Junga Hwang’
ISchool of Space Research, Kyung Hee University, Kyunggi, Korea
’Korea Astronomy and Space Science Institute, Korea

Several case studies reported that low-latitude Pi2 pulsations can occur under
extremely quiet geomagnetic condition (Kp = 0) and that those are not associated with
substorms. Until now, no statistical study has investigated Pi2 activity at low latitude
during non-substorm intervals. In this study, we statistically examine the properties of
Pi2 pulsations (i.e., Pi2 pulsation’s power, frequency, and duration) observed at
low-latitude Bohyun (BOH, L = 1.35) station in Korea. 161 Pi2s are identified during the
intervals of extremely quiet geomagnetic conditions (Kp = 0-1) on November 2008. It is
found that their frequencies increase as the solar wind speed increases. It is also found
that the Pi2 pulsations frequently occurred periodically every ~30 min. Using solar wind
data, we discuss what determines the 30-min recurrence time of Pi2 pulsations.

122 / Bull. Kor. Astron. Soc. Vol. 37 No. 2, Oct. 2012
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[+SE-25] Comparison of the PSD radial profiles between before and
after geosynchronous flux dropout: case studies using THEMIS
observations

Junga Hwang!, Dae-Young Lee?, Kyung-Chan Kim'!, Eunjin Choil®, Dae-Kyu
Shin?, Jin-Hee Kim? and Jung-Hee Cho®
!Korea Astronomy and Space science Institute, °Chungbuk National University
‘Korea Advanced and Institute of Science and Technology

Geosynchronous electron flux dropouts are most likely due to fast drift loss of the
particles to the magnetopause (or equivalently, the “magnetopause shadowing effect”). A
possible effect related to the drift loss is the radial diffusion of PSD due to gradient of
PSD set by the drift loss effect at an outer L region. This possibly implies that the drift
loss can affect the flux levels even inside the trapping boundary. We recently investigated
the details of such diffusion process by solving the diffusion equation with a set of initial
and boundary conditions set by the drift loss. Motivated by the simulation work, we have
examined observationally the energy spectrum and pitch angle distribution near trapping
boundary during the geosynchronous flux dropouts. For this work, we have first identified
a list of geosynchronous flux dropout events for 2007-2010 from GOES satellite electron
measurements and solar wind pressures observed by ACE satellite. We have then used
the electron data from the Time History of Events and Macroscale Interactions during
Substorms (THEMIS) spacecraft measurements to investigate the particle fluxes. The
five THEMIS spacecraft sufficiently cover the inner magnetospheric regions near the
equatorial plane and thus provide us with data of much higher spatial resolution. In this
paper, we report some case studies showing energy dependence during magnetopause
shadowing effect.
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[*SE-26] Near-real time Kp forecasting methods based on neural
network and support vector machine

Eun-Young Ji', Yong-Jae Moon?, Jongyeob Park’, and Dong-Hun Lee’
1 Astronomy and Space Science, Kyung Hee University, Korea
2 School of Space Research, Kyung Hee University, Korea

We have compared near-real time Kp forecast models based on neural network (NN)
and support vector machine (SVM) algorithms. We consider four models as follows: (1) a
NN model using ACE solar wind data; (2) a SVM model using ACE solar wind data; (3)
a NN model using ACE solar wind data and preliminary kp values from US
ground-based magnetometers; (4) a SVM model using the same input data as model 3.
For the comparison of these models, we estimate correlation coefficients and RMS errors
between the observed Kp and the predicted Kp. As a result, we found that the model 3
is better than the other models. The values of correlation coefficients and RMS error of
the model 3 are 0.93 and 0.48, respectively. For the forecast evaluation of models for
geomagnetic storms (Kp = 6), we present contingency tables and estimate statistical
parameters such as probability of detection yes (PODy), false alarm ratio (FAR), bias, and
critical success index (CSI). From a comparison of these statistical parameters, we found
that the SVM models (model 2 and model 4) are better than the NN models (model 1 and
model 3). The values of PODy and CSI of the model 4 are the highest among these
models (PODy: 0.57 and CSI: 0.48). From these results, we suggest that the NN models
are better than the SVM models for predicting Kp and the SVM models are better than
the NN models for forecasting geomagnetic storms.

[*SE-27] Solar Flare Occurrence Rate and Probability in Terms of the
Sunspot Classification Supplemented with Sunspot Area and Its Changes

Kangjin Lee', Yong-Jae Moon®®, Jin-Yi Lee®, Kyoung-Sun Lee’, and Hyeonock Na?,
Haeyeon Kim!, Dae-Yun Shin
! National Meteorological Satellite Center, Korea Meteorological Administration,
2School of Space Research, Kyung Hee University,
SAstronomy & Space Science, Kyung Hee University

We investigate the solar flare occurrence rate and daily flare probability in terms of the
sunspot classification supplemented with sunspot area and its changes. For this we use the
NOAA active region data and GOES solar flare data for 15 years (from January 1996 to
December 2010). We consider the most flare-productive eleven sunspot classes in the
Mclntosh sunspot group classification. Sunspot area and its changes can be a proxy of
magnetic flux and its emergence/cancellation, respectively. We classify each sunspot group
into two sub-groups by its area: “Large” and “Small”. In addition, for each group, we classify
it into three sub-groups according to sunspot area changes: “Decrease”, “Steady”, and
“Increase”. As a result, in the case of compact groups, their flare occurrence rates and daily
flare probabilities noticeably increase with sunspot group area. We also find that the flare
occurrence rates and daily flare probabilities for the “Increase” sub—groups are noticeably
higher than those for the other sub-groups. In case of the (M+X)—class flares in the ‘Dkc’
group, the flare occurrence rate of the “Increase” sub-group is three times higher than that of
the “Steady” sub-group. Our results statistically demonstrate that magnetic flux and its
emergence enhance the occurrence of major solar flares.

124 / Bull. Kor. Astron. Soc. Vol. 37 No. 2, Oct. 2012
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[*SE-28] Comparison of the WSA-ENLIL CME propagation model with
three cone types and an empirical model

Soojeong Jang, Yong-Jae Moon, HyeonOck Na
School of Space Research, Kyung Hee University

We have made a comparison of the WSA-ENLIL CME propagation model with three
cone types and an empirical model using 29 halo CMEs from 2001 to 2002. These halo
CMEs have cone model parameters from Michalek et al. (2007) as well as their associated
interplanetary (IP) shocks. For this study we consider three different cone models (an
asymmetric cone model, an ice-cream cone model and an elliptical cone model) to
determine CME cone parameters (radial velocity, angular width and source location),
which are used for input parameters of the WSA-ENLIL CME propagation model. The
mean absolute error (MAE) of the arrival times at the Earth for the elliptical cone model
is 10 hours, which is about 2 hours smaller than those of the other models. However, this
value is still larger than that (8.7 hours) of an empirical model by Kim et al. (2007). We
are investigating several possibilities on relatively large errors of the WSA-ENLIL cone
model, which may be caused by CME-CME interaction, background solar wind speed,
and/or CME density enhancement.
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[*SE-30] Nonmigrating tidal characteristics in the thermospheric
neutral mass density

Young-Sil Kwak!, Hyosub Kil’, Woo-Kyoung Lee?,
Seung-Jun Oh® and Tae_Yong Yang'
'Korea Astronomy and Space Science Institute, “The Johns Hopkins University Appliea
Physics Laboratory, USA, *Space Environment Laboratory, Inc.

The wave number 4 (wave-4) and wave number 3 (wave-3) longitudinal structures in
the thermospheric neutral mass density are understood as tidal structures driven by
diurnal eastward-propagating zonal wave number 3 (DE3) and wave number 2 (DE2)
tides, respectively. However, those structures have been identified using data from limited
time periods, and the consistency and recurrence of those structures have not yet been
examined using long-term observation data. We examine the persistence of those
structures by analyzing the neutral mass density data for the years 2001 - 2008 taken by
the CHAllenging Minisatellite Payload (CHAMP) satellite. During years of low solar
activity, the amplitude of the wave-4 structure is pronounced during August and
September, and the wave-4 phase shows a consistent eastward phase progression of 90°
within 24 h local time in different months and years. During years of high solar activity,
the wave-4 amplitude is small and does not show a distinctive annual pattern, but the
tendency of the eastward phase shift at a rate of 90°/24 h exists. Thus the DE3 signature
in the wave—4 structure is considered as a persistent feature. The wave-3 structure is a
weak feature in most months and years. The amplitude and phase of the wave-3
structure do not show a notable solar cycle dependence. Among the contributing tidal
modes to the wave-3 structure, the DE2 amplitude is most pronounced. This result may
suggest that the DEZ2 signature, although it is a weak signature, is a perceivable
persistent feature in the thermosphere.
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[*SE-32] Statistical studies of trough at middle latitudes observed by
DMSP F15

Sarah Park!, Hyosub Kil%, and Khan-Hyuk Kim'
1School of Space Research, Kyung Hee University,
The Johns Hopkins University Applied Physics Laboratory, Laurel, Maryland, USA

The middle-latitude ionization trough, the plasma density depletion in the subauroral
region, has been extensively studied since its discovery in the 1960s. Our knowledge of
the variability of the trough is mostly based on the observations in the northern
hemisphere. Recently, the COSMIC observations enabled the investigation of the trough in
both hemispheres at all local time. However, the investigation was limited to the period of
the low solar activity. In this study, we investigate the variability of the trough location
and morphology with local time, solar cycle, magnetic activity, and interplanetary
magnetic field. For this purpose, we analyze the DMSP F15 data acquired during
2000-2010.
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[*SE-34] Characteristics of mid-latitude field-aligned irregularities
observed with VHF coherent scatter ionospheric radar over Korea

Tae-Yong Yang'?, Young-Sil Kwak!, Hyosub Kil®, and Young-Deuk Park’,
'Korea Astronomy and Space Science Institute, Daejeon, South Korea
2University of Science and Technology, Daejeon, South Korea
SApplied Physics Laboratory, Johns Hopkins University, Maryland, USA

The 40.8-MHz VHF coherent scatter ionospheric radar, located in South Korea
(Gyeryong, 36.18°N, 127.14°E), has been operating since December 2009 to investigate
ionosphere E- and F-region field-aligned irregularities (FAIs) of mid-latitude. During the
observation, we found E- and F-region FAIs appeared frequently: continuous echoes
during the post-sunrise period and Quasi-Periodic (QP) echoes at nighttime for E region
; strong post-sunset and pre-sunrise FAIs for F region. The characteristics of E- and
F-region FAIs are presented in terms of seasonal and local time variations of occurrence
during December 2009 to August 2012. In addition, to investigate the correlation with
geomagnetic activity to FAIs occurrence, we compared K-index variations to local time
occurrence. It is worth to note our occurrence result since long term observation over
several years in the mid-latitude has not yet been carried out.

[¥SE-35] A Study to Derive Energetics of Coronal Magnetic Structures

Kang Jihye!, Tetsuya Magara'?, Satoshi Inoue!, Hwanhee Lee!, Jun-Mo An'
1 School of Space Research, Kyung Hee University
2 Department of Astronomy and Space Science, Kyung Hee University

Space weather prediction related to flares and CMEs is an important issue these days.
It is, however, hard to estimate magnetic energy of invisible coronal magnetic structure.
The virial theorem is one of the ways to determine the magnetic energy. In this study,
we performed a series of MHD simulation of an emerging flux tube and apply the virial
theorem to the simulation results and derive energetics of coronal structures. We then
analyze real observational data on NOAA 11302 to derive the distributions of physical
quantities, such as density, temperature, velocity and magnetic field. We also use
knowledge form simulation analysis to estimate the magnetic energy of NOAA 11302.
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[¥SE-37] A Spectropolarimetric Investigation of the Photospheric and
Chromospheric Layers of Sunspots

Hyunnam Kim!, Sami. K. Solanki'?, Andreas Lagg® Kap-Sung Kim!,
Daye Lim® and G. S. Choe!
1School of Space Research, Kyung Hee University, Yongin, Korea,
’Max Planck Institute for Solar System Research, Katlenburg-Lindau, Germany,
SDepartment of Astronomy and Space Science, Kyung Hee University, Yongin, Korea

Spectro-polarimetry is the most powerful technique for deducing the magnetic structure
of the Sun. Stokes vector allow us to infer the physical conditions in the solar atmosphere
prevailing during the line formation. Inversion codes are the main tool to extract this
information from the Stokes spectra. This study will focus on measurements of the
chromospheric He I 1083.0 nm triplet and the photospheric Si I 1082.7 nm line. A
spectropolarimetric data set of sunspots, obtained with the German Vacuum Tower
Telescope (VTIT) at the Teide observatory on Tenerife, is analyzed using an inversion
technique. We will introduce the German Vacuum Tower Telescope and the inversion
code HeLix, and will show data sets that are analyzed by HelLix. Finally I made variety
plots and maps for understanding photospheric and chromospheric layers of sunspots.
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[¥SE-39] An Automated System for Empirical Forecasting of Solar
Flares and CMEs

Sung-Hong Park!, Tetsuya Yamamoto®
'KASI, °Nagoya University

Solar flares and coronal mass ejections (CMEs) are two major solar eruptive
phenomena which can cause enormous economic and commercial losses: (1) flares are
sudden, rapid, and intense brightenings from radio waves to Gamma-rays in the
chromosphere and corona, and (2) CMEs are large-scale transient eruptions of magnetized
plasma from the solar corona that propagate outward into interplanetary space. Most
flares and CMEs occur in magnetically complicated solar active regions (ARs). Therefore,
it is crucial to investigate magnetic fields in ARs and their temporal variations for
understanding a precondition and a trigger mechanism related to flare/CME initiation. In
this presentation, we will introduce an automated system for empirical forecasting of
flares and CMEs in ARs using full-disk photospheric line-of-sight magnetogram data
taken by the Helioseismic and Magnetic Imager (HMI) onboard the SDO.
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[E£SE-40] Chromospheric Transient Brightenings associated with
Canceling Magnetic Features

Soyoung Parkl, Jongchul Chae2, Sunghong Parkl, and Suchan Bongl
'Korea Astronomy and Space Science Institute, °Seoul National University

Canceling magnetic features (CMFs) are likely to be a result of magnetic reconnection
in the lower atmosphere of the Sun. CMFs are related with chromospheric phenomena
such as brightening or jets. In order to observe the fine-scale and highly dynamical
structures in the chromospheres, Fast Imaging Solar Spectrograph (FISS) was developed
and installed at 1.6 m New Solar Telescope at Big Bear Solar Observatory. Using this
FISS data we have studied chromospheric brightenings associated with CMFs. As a
result, the chromospheric brightenings related with CMFs have stronger shock waves
than one of other regions such as internetwork regions or unipolar magnetic elements
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[¥£SE-42] Comparison between Simulations and Observations Focused
on Upflow Area in Active Region

Hwanhee Lee!, Tetsuya Magara’’, Jun-Mo An’, Jihye Kang’
1School of Space Research, Kyung Hee University
“Department of Astronomy and Space Science, Kyung Hee University

We use three-dimensional magnetohydrodynamic (MHD) simulations of flux
emergence from solar subsurface to corona. In our previous work, we reported the relation
between magnetic—field configuration and the flux expansion factor. Following these
results, we investigate where an upflow is generated in an active region and how its
location is related to the flux expansion factor. We also derive physical quantities of a
real active region from observation data provided by Nobeyama Radioheliograph (NoRH),
X-Ray Telescope (XRT), and Extreme Ultraviolet Imaging Spectrometer (EIS) onboard
Hinode. These physical quantities are plasma density, temperature and flow. By
comparing the simulation result and observational one, we will discuss the properties of
the location producing a solar wind.

[¥£SE-43] KSRBL ©lolg 9x7x 24
grgell mgsl Bzl ojted? uiod 5!
1ol 332 o 78, 255 0] 3w
B A 9} 209k X - %] 7] (KSRBL) = ©@d otElU A3 F 7] 2R v A x| 33} 82} ]
FH o7 20099 8¥o IZHEATLY o M A=Ak 1 MHz ~2HNEH Bis5y) 1%
o Az FIleS A A Ja #EFT F v FIF U9 245, 410 MHz 9 0.5-18 GHz
of o]2% Fddolr), g g dH Y FL IAE AT & o A dEF
LabVIEWS} IDL =2 aao] 93] ug] #oAd #S5 ~AZ] we vjd 5oz Hgs
ot dolE #AS 3] Has E8x ¢tEY, W oS4 i wEaExd 49S A% &~
ETE O] E A 2009 A X o] X F 7] 12719 oW EE #E539 A 1 F 5709
OJHMEE 7HA 1 #5H ~FHEH EEYoolA Y-S FA5e ggugol i e
A gk g Solar Dynamics Observatory(SDO) AIA o] 1] ]9} vl al3] KSRBLS| ¢
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[¥£SE-44] Incorporation of Electromagnetic Ion cyclotron waveinto
Radiation Belt environment model

Suk-bin Kang!, Eunjin Choi"?, Junga Hwang®, Kyung-chan Kim? Jaejin Lee?,
Mei-ching Fok®, Kyoungwook Min!, Cheongrim Choi!, Young-Deuk Park®
'Korea Advanced Institute of Science and Technology (KAIST)

“Korea Astronomy and Space Science Institute (KASI)

INASA Goddard Space Flight Center, Maryland

Radiation Belt Environment (RBE) model has developed to understand radiation belt
dynamics as it considers whistler mode hiss and chorus waves which is responsible for
relativistic electron acceleration and precipitation. Recently, many studies on electron loss
by pitch-angle scattering have reported that elctromagnetic ion cyclotron (EMIC) wave is
also responsible for main loss mechanism in dusk and equatorial regeion. Here, we
attempt to incorporate EMIC into RBE model simulation code to understand more detailed
physical dynamics in Radiation belt environemnt. We compare this developed model to
data during storm events where both of electron loss and EMIC waves were detected

[£SE-45] Propagation characteristics of CMEs associated magnetic
clouds and ejecta

Roksoon Kim!, Nat Gopalswamy? Kyungsuk Cho!, Yongjae Moon®,
Seiji Yashiro®!, and Youngdeuk Park!
'KASI, °NASA/GSFC, *Kyunghee University, ‘Catholic University of America

We have investigated the characteristics of magnetic cloud (MC) and ejecta (EJ)
associated coronal mass ejections (CMEs) based on the assumption that all CMEs have a
flux rope structure. For this, we used 54 CMEs and their interplanetary counter parts
(interplanetary CMEs: ICMEs) that constitute the list of events used by the NASA/LWS
Coordinated Data Analysis Workshop (CDAW) on CME flux ropes. We considered the
location, angular width, and speed as well as the direction parameter, D. The direction
parameter quantifies the degree of asymmetry of the CME shape, and shows how closely
the CME propagation is directed to Earth. For the 54 CDAW events, we found several
properties of the CMEs as follows: (1) the average value of D for the 23 MCs (0.62) is
larger than that for the 31 EJs (0.49), which indicates that the MC-associated CMEs
propagate more directly to the Earth than the EJ-associated CMEs; (2) comparison
between the direction parameter and the source location shows that the majority of the
MC-associated

CMEs are ejected along the radial direction, while many of the E]J-associated CMEs are
ejected non-radially; (3) the mean speed of MC-associated CMEs (946 km/s) is faster
than that of EJ-associated CMEs (771 km/s). For seven very fast CMEs (>1500 km/s),
all CMEs with large D (>0.4) are associated with MCs and the CMEs with small D are
associated with EJs. From the statistical analysis of CME parameters, we found the
superiority of the direction parameter. Based on these results, we suggest that the CME
trajectory essentially decides the observed ICME structure.
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[E£SE-48] Observational determination of the electron flux boundary
conditions of the radiation belt as a function of solar wind condition

Dae-Young Lee, Dae-Kyu Shin
Astronomy & Space Sci, Chungbuk Natl Univ, Chungbuk, Korea, Republic of

The radiation belt structure can be approximately reproduced by a form of diffusion
equation, which takes into account the radial diffusion process as well as those in pitch
angle and energy. The solution of the equation depends on several factors including initial
and boundary conditions, diffusion coefficients, and plasmapause location. In this paper,
we have attempted to determine a set of approximate functions for the energetic electron
fluxes near the outer edge of the outer belt in terms of solar wind variable. We used the
electron flux data from SST onboard the THEMIS spacecraft and determined its
correlation with solar wind conditions in a systematic way. The functions were
determined separately for different energy channels from 30 keV up to 719 keV. Our
determination of these functions allows us to predict the radial boundary condition for the
electron flux, which can be implemented in a forecast model.

[X£SE-49] Far ultraviolet observations of diffuse, monoenergetic, and
broadband auroras

Jun—Chan Lee!, Kyoung-Wook. Min!, Chi-Na. Lee®
'Physics Department, KAIST, °Korea Astronomy and Space Science Institute

Discrete auroras, with unique shapes embedded in diffuse auroras, are generally
associated with precipitating electrons that originate from the plasma sheet and are
accelerated on the way as they travel to polar regions along the field lines. Two
acceleration mechanisms have been proposed: quasi-static electric fields and dispersive
Alfven waves, which are believed to yield monoenergetic peaks and broadband features in
the particle spectra, respectively. Hence, it should be interesting to see how the two
different mechanisms, through their characteristic spectra of the accelerated electrons,
produce distinct auroral images and spectra, especially in the far ultraviolet (FUV)
wavelengths as the long and short Lyman-Birge-Hopfield (LBH) bands exist as well as
the strong absorption band of molecular oxygen in the FUV band. In fact, we have
previously shown, using the simultaneous observations of precipitating electrons and the
corresponding FUV spectra, that the discrete auroras associated with inverted-V events
have a stronger relative intensity of the long LBH to the short LBH compared to diffuse
auroras, especially when the peak energy is above a few keV. In this paper, we would
like to focus on the differences in the FUV images and spectra between the two discrete
auroras of the monoenergetic and broadband cases, again based on the study using the
dataset of simultaneous observations of particles and FUV spectral images.
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[£SE-54] COMPARISON OF HELICITY SIGNS IN INTERPLANETARY
CMES AND THEIR SOLAR SOURCE REGIONS

Kyungsuk Cho!, Sunghong Park!, Katsuhide Marubashi!, Nat Gopalswamy?,
Sachiko Akiyama® Seiji Yashiro®, Roksoon Kim'?, and Eunkyung Lim'
IKASI, °NASA/GSFC, “Catholic University of America

If all Coronal mass ejections (CMEs) have flux ropes, then the CMEs should keep their
helicity signs from the Sun to the Earth according to the helicity conservation principle.
We select 3 CME-ICME pairs whose source active regions (ARs) have continuous
SOHO/MDI magnetogram data covering more than 24 hr without data gap during the
passage of the ARs near the solar disk centre. The helicity signs in the ARs are
determined by estimation of accumulating amounts of helicity injections through the
photospheric surfaces in the entire source ARs. The helicity signs in the ICMEs are
estimated by applying the cylinder model developed by Marubashi (2000) to 16 second
resolution magnetic field data from the MAG instrument onboard the ACE spacecraft. It
is found that 30 out of 34 events (88%) are helicity sign-consistent events, while 4 events
(12%) are sign-inconsistent. Through a detailed investigation of the AR solar origins of
the 4 exceptional events, we find that those exceptional events can be explained by the
local AR helicity sign opposite to that of the entire AR helicity (2000 July 28 ICME),
incorrectly reported solar source in CDAW (2005 May 20 ICME), or the helicity sign of
the pre-existing coronal magnetic field (2000 October 13 and 2003 November 20 ICMEs).
We conclude that the helicity signs of the ICMEs are quite consistent with those of the
injected helicities in the AR regions where CMEs were erupted.
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[EXSE-57] Construction of the image database of Earth’s lava caves
useful in identifying the lunar caves

Ik-Seon Hong, Jongil Jeong, Jongdae Sohn, Suyeon Oh, Yu Yi
Astronomy & Space Science, Chungnam National University, Daejeon, South Korea

Cave on the Moon is considered as the most appropriate place for human to live during
the frontier lunar exploration. While the lava flows, the outer crust gets cooled and
solidified. Then, the empty space is remained inside after lava flow stops. Such empty
space is called the lava caves. Those lava tubes on the Earth are formed mostly by
volcanic activity. However, the lava tubes on satellite like Moon and planet like Mars
without volcanic activity are mostly formed by the lava flow inside of the crater made by
large meteorite impact. Some part of lava tube with collapsed ceiling appears as the
entrance of the cave. Such area looks like a deep crater so called a pit crater. Four large
pit craters with diameter of > 60 m and depth of > 40 m are found without difficulty
from Kaguya and LRO mission image archives. However, those are too deep to use as
easily accessible human frontier base. Therefore, now we are going to identify some
smaller lunar caves with accessible entrances using LRO camera images of 0.5 m/pixel
resolution. Earth’s lava caves and their entrances are well photographed by surface and
aerial camera in immense volume. Thus, if the image data are sorted and archived well,
those images can be used in comparison with the less distinct lunar cave and entrance
images due to its smaller size. Then, we can identify the regions on the Moon where
there exist caves with accessible entrances. The database will be also useful in modeling
geomorphology for lunar and Martian caves for future artificial intelligence investigation
of the caves in any size.
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[*ST-01] Stellar surface gravity extracted from Wilson-Bappu effect

Sun-kyung Park!, Wonseok Kang!, Jeong-Eun Lee!, Sang-Gak Lee’
1School of Space Research, Kyung Hee University
?Astronomy Program, Department of Physics and Astronomy, Seoul National University

Wilson and Bappu (1957) found a significant relationship (WBR) between the absolute
magnitude (M,) and the width of the Ca II K emission line (W) for late type stars. In this
study, we revisit the WBR to claim that WBR can be an excellent indicator of stellar
surface gravity. We analyze 95 high-resolution spectra of G, K and M type stars obtained
with UVES and BOES. WBR found in this work is M,=34.22-18.34logW. In addition,
stellar atmospheric parameters (Teglogg, [Fe/H], %) are determined with the MOOG
code and the Kurucz ATLAS9 model grids for G and K type stars. For M type stars, the
method of Belle et al. (1999) is used to derive effective temperature which shows good
agreement with other methods. Using the derived Ter and the measured logW,we find the
relationship between logg and [logW, logT]; logg-s = —25.051 - 5.527logW + 10.254l0ogTe:.
This relation can be applied to estimate the surface gravity of M type stars, which is
difficult to be determined by other methods.

[-ST-02] The Effects of Nitrogen and Oxygen Abundance Variations
on The Evolutionary Tracks of Low—Mass Stars

Chongsam Na'?, Young-Wook Lee'?, Sang-il Han?,
Kiehunn Bach!, and Yong-Cheol Kim'
'Department of Astronomy, Yonsei University, “Center for Galaxy Evolution Research

Recent observations show that there are variations in light elements, such as C, N, O,
and Na, between the sub-populations in most globular clusters in the Milky Way. In
order to investigate their effects on the evolution of stars in globular clusters, we
constructed new sets of isochrones and horizontal branch evolutionary tracks under
different assumptions as to the abundance of N and O ([N/Fe] and [O/Fe], respectively).
In this talk, we will present our preliminary results from these calculations.
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[+ST-03] OH, SiO and H;O maser emission in O-rich AGB stars

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

We investigate properties of maser emission for 3373 O-rich AGB stars. We divide the
sample stars into four different groups whether they were detected by OH, SiO and H,O
maser emission or not. To understand the nature of the maser sources, we present
various infrared two-color diagrams (2CDs) using IRAS, near infrared and AKARI data.
For each group, we compare the positions on the various infrared 2CDs with theoretical
models. We find that OH maser sources generally show higher color indices and larger
dust optical depths than SiO or H»O maser sources. This could be due to differences of
the mass-loss rates and/or variability which may influence the maser pumping
mechanisms.

[-ST-04] IRAS 09425-6040: A Silicate Carbon Star with Crystalline
Dust

Kyung-Won Suh and Young-Joo Kwon
Department of Astronomy and Space Science, Chungbuk National University

The silicate carbon star IRAS 09425-6040 shows very conspicuous crystalline silicate
dust features and excessive emission at far infrared. To investigate properties of dusty
envelopes around the object, we use radiative transfer models for axisymmetric and
sphericallly symmetric dust distributions. We perform model calculations for various
possible combinations of dust shells and disks with various dust species. We compare the
model results with the observed spectral energy distributions (SEDs) including the IRAS,
ISO, AKARI, MSX and 2MASS data. We find that a model with multiple disks of
amorphous and crystalline silicate and multiple spherical shells of carbon dust can
reproduce the observed SED fairly well. This supports the scenario for the origin of
silicate carbon stars that oxygen-rich material was shed by mass loss when the primary
star was an M giant and the O-rich material is stored in a circumbinary disk. Highly
(about 75 %) crystallized forsterite dust in the disk can reproduce the conspicuous
crystalline features of the ISO observational data. This object looks to have a detached
silicate and H20 ice shell with a much higher mass-loss rate. It could be a remnant of
the chemical transition phase. The last phase of stellar winds of O-rich materials looks to
be a superwind.
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[*ST-05] Identification and spectral analysis of the CIBER/LRS
detected stars

MinGyu Kim!, T. Matsumoto'?, Hyung Mok Lee!, T. Arai’, J. Battle’, J. Bock®*,
S. Brown®, A. Cooray®, V. Hristov’, B. Keating®, P. Korngut®!, Dae-Hee Lee’, L.
R. Levenson’, K. Lykke®, P. Mason?, S. Matsuura®, U. W. Nam’, T. Renbarger®,
A. Smith®, I Sullivan®, T. Wada®, Woong-Seob Jeong’ and M. Zemcov>*
ISeoul National University, °JAXA, °JPL/NASA, ‘California Institute of Technology,
NIST 6University of California 7KASI

CIBER (Cosmic Infrared Background ExpeRiment) is a sounding-rocket borne
experiment which is designed to find the evidence of the First stars (PopIl stars) in the
universe. They are expected to be formed between the recombination era at z ~ 1100 and
the most distant quasar (z ~ 8). They have never been directly detected due to its
faintness so far, but can be observed as a background radiation at around lum which is
called the Cosmic Near-Infrared Background (CNB).

The CIBER is successfully launched on July 10, 2010 at White Sands Missile Range,
New Mexico, USA. It consists of three kinds of instruments. One of them is a LRS (Low
Resolution Spectrometer) which is a refractive telescope of 5.5 cm aperture with spectral
resolution of 20 ~ 30 and wavelength coverage of 0.7 to 2.0um to measure the spectrum
of the CNB. Since LRS detects not only CNB but also stellar components, we can study
their spectral features with the broad band advantage especially at around lum which is
difficult at ground observations because of the atmospheric absorption by water vapor. I
identified around 300 stars from observed six fields. If we can classify their spectral types
with SED fitting, we can study their physical conditions of the stellar atmosphere as well
as making a stellar catalogue of continuous stellar spectrum.

[*ST-06] Fundamental parameters of the eclipsing binaries
in the Large Magellanic cloud

Kyeong Soo Hong, Young Woon Kang
Sejong University

We present photometric solutions of the 26,212 eclipsing binaries discovered in the
LMC by Graczyk et al. (2011). They published that 70 percent of a total are detached
systems. Another 25 and 5 percent are semi-detached and contact binaries, respectively.
We discovered that 21 percent of 26,121 eclipsing binary stars are eccentric orbit systems.
The binary star distribution in the LMC is different from those of the Galactic center
direction (Bade window). It is very interesting that there are only 5 of 357 (2 percent)
stars have eccentric orbit in the Galactic Center (Kang 2011). We selected the light curve
of 18,274 detached systems. Then we estimated the fundamental parameters on the basis
of their photometric solutions and the semi-major-axis (a) assuming the distance modulus
to the LMC~18.50. We compared the estimated fundamental parameters with an empirical
mass-luminosity relation and consistency between mass-radius relation base on stellar
evolution model in the low metallicity (Z=0.008) by Bertelli et al. (2009). This method
allows for independent determine of the fundamental parameters of the eclipsing binaries
in the LMC without the radial velocity curves.
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[*ST-07] Observational Properties of GSC 2855-0585 in the Vicinity of
the Eclipsing Binary V432 Per

Jae-Rim Koo'?, Jae Woo Lee!, Seung-Lee Kim', Chung-Uk Lee!, and
Byeong—Cheol Lee!
!Korea Astronomy and Space Science Institute
“Department of Astronomy and Space Science, Chungnam National University

During the photometric runs of the eclipsing binary V432 Per in 2006, we
serendipitously discovered peculiar light variations of GSC 2855-0585 that imaged on the
same target field. Its brightness decreased about 0.02 mag for about 0.15 days in all B, V
, and R bands. The depth, duration, and box-shaped light curves are very similar to those
of typical transiting exoplanets. We gathered the time-series data of GSC 2855-0585 from
the SuperWASP public archive and detected the same light variations with a period of
about 2.406 days. The period and transitlike features were confirmed by photometric
follow—up observations at a predicted epoch in 2010 November. In order to estimate the
mass of the companion that produced the light variations, we obtained 10 high-resolution
spectra with different orbital phases in 2010 November and 2011 October-December. The
radial velocities showed large variations of about 44 km/s. It indicates that the transitlike
light variations do not originate from a transiting exoplanet, but from the single-lined
spectroscopic eclipsing binary with a cool dwarf companion. Using the photometric and
spectroscopic data, we estimated the physical parameters of the eclipsing binary GSC
2855-0585, such as orbital period, effective temperature, surface gravity, and mass.
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[*ST-09] Asymmetric Light curves of Contact and Near-Contact
Binaries

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

We attempt to investigate the main reason of the asymmetrical light curves of contact
and near—contact eclipsing binary base on the hypothesis that cool spot was produced on
late type star while hot spot was produced from transferred material from their
companion star hitting surface. We select 7 eclipsing binary systems which showed
asymmetric light curves and mass transfer. Period variation and mass transfer rate were
obtained from O-C diagram. Radial velocity curves and light curves of those 7 eclipsing
binary system were adopted from available literature in order to obtain the absolute
dimension. For four contact eclipsing binary system (AD Phe, EZ Hya, AG Vir and VW
Boo), their component stars belonged to spectral type G to K was fitted by cool spot
model. While the other two near-contact systems (RT Scl and V1010 Oph) and one
contact system (SV Cen) was fitted by cool spot model. The densities of the materials are
adopted from stellar model which calculate by stellar structure code. The calculated spot
temperature turns out to agree with the photometric solution but there are no correlate
between period variation rate and type of spot.
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[-ST-11] Calcium and CN bimodality of RGB stars in Globular clusters
with Multiple Populations

Dongwook Lim, Dong—Goo Roh, Sang-II Han, and Young-Wook Lee
Center for Galaxy Evolution Research & Department of Astronomy, Yonsei University

A number of recent observations have established that many globular clusters have
double or multiple stellar populations. In particular, recent Calcium and Stromgren b & y
photometry shows a split in the RGB of some of these globular clusters, including M22,
NGC 1851, and NGC 288. However, the origin of this split in the RGB is still
controversial. In order to confirm the real difference in Calcium abundance between the
two RGBs, we have performed low resolution spectroscopy for RGB stars in these
globular clusters. The spectral data were obtained from WEFCCD/duPont 2.5m telescope in
Las Campanas Observatory. We found a significant bimodality of both Calcium and CN
abundances in M22 and NGC 1851. NGC 288, however, shows a clear bimodality only in
CN abundance.
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[£ST-17] Empirical Horizontal-Branch Loci of Galactic Globular
Clusters in the Sloan Digital Sky Survey

Hyein Yu!, Deokkeun An!, Chul Chung’
'Ewha Womans University, Yonsei University

We present empirical fiducial sequences for horizontal-branch (HB) stars in a set of
bright Galactic globular clusters previously observed in SDSS (An et al. 2008). Mean loci
of HB stars are derived on color-magnitude diagrams with multiple color indices (v - g,
g -1, g -1 and g - 2) in order to identify foreground/background objects as well as
cluster RR Lyrae variables. We compare our fiducial sequences to the model predictions
from Yonsei-Yale isochrones and test the accuracy of the stellar evolution models.
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[XLV-20] Study on DC-Offset Cancellation in a Direct Conversion
Receiver

PARK, Hong-Won

Korea Aerospace Research Institute

Direct-conversion receivers often suffer from a DC-offset that is a by-product of the
direct conversion process to baseband. In general, a basic approach to reduce the
DC-offset is to do simple average of the baseband signal and remove the DC by
subtracting the average. However, this gives rise to a residual DC offset which degrades
the performance when the receiver adopts the coding schemes with high coding rates
such as 8-PSK. Therefore, more advanced methods should be additionally required for
better performance. While the training sequences are basically designed to have good
auto—correlation properties to facilitate the channel estimation, they may be not good for
the simultaneous estimation of the channel response and the DC-offset. Also the DC
offset compensation under a bad condition does not give good results due to the
estimation error. Correspondingly, the proposed scheme employs the two important points.
First, the training sequence codes are divided into two groups by MSE(Mean Squared
Errors) for estimating the channel taps and then SNR calculated from each group is
compared to predefined threshold to do fine DC-offset estimation. Next, ON/OFF module
is applied for preventing performance degradation by large estimation error under severe
channel conditions. The simulation results of the proposed scheme shows good
performances compared to the existing algorithm. As a result, this scheme is surely
applicable to the receiver design in many communications systems.
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[FOG-01] Characters of Perturbation in Earth’s Spin Rotation

Sung-Ho Na and Younghee Kwak
Korea Astronomy and Space Science Institute

From the most recent dataset of the earth’s spin rotation, we separate different
frequency components of its perturbation and analyze their characteristics. Both changes
of the earth’s spin and pole position are considered.

[-OG-02] Effective Strategy for Precise Orbital and Geodetic Parameter
Estimation Using SLR Observations for ILRS AAC

Young-Rok Kim!, Jay Oh!, Sang-Young Park!, Chandeok Park’,
Eun-Seo Park?, and Hyung-Chul Lim®
! Astrodynamics and Control Lab., Department of Astronomy, Yonsei University
’Korea Astronomy and Space Science Institute

In this study, we propose an effective strategy for precise orbital and geodetic
parameter estimation using SLR (Satellite Laser Ranging) observations for ILRS AAC
(Associate Analysis Center). The NASA/GSFC GEODYN II software and SLR normal
point observations of LAGEOS-1, LAGEOS-2, ETALON-1, and ETALON-2 are utilized
for precise orbital and geodetic parameter estimation. Weekly-based precise orbit
determination strategy is applied to process SLR observations, and Precise Orbit
Ephemeris (POE), TRF (Terrestrial Reference Frame), and EOPs (Earth Orientation
Parameters) are obtained as products of ILRS AAC. For improved estimation results,
selection strategies of dynamic and measurement models are experimently figured out
and configurations of various estimation parameters are also carefully chosen. The results
of orbit accuracy assessment of POE and precision analysis of TRF/EOPs for each case
are compared with those of existing results. Finally, we find an appropriate strategy for
precise orbital and geodetic parameter estimation using SLR observations for ILRS AAC.
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[FOG-03] An Alternative Approach to Optimal Impulsive-Thrust
Formation Reconfigurations in a Near—Circular-Orbit

Youngkwang Kim, Sang-YoungPark, Chandoek Park
Yonser University, Seoul 120-749, Republic of Korea

We present an alternative approach for satellite formation reconfiguration by an optimal
impulsive-thrust strategy to minimize the total characteristic velocity in a
near—circular-orbit. Linear transformation decouples the Hill- Clohessy—Wiltshire(HICW)
dynamics into a new block—diagonal system matrix consisting of 1-dimensional harmonic
oscillator and 2-dimensional subsystem. In contrast to a solution based on the
conventional primer vector theory, the optimal solution and the necessary conditions are
represented as times and directions of impulses. New analytical expression of the total
characteristic velocity is found for each sub systems under general boundary conditions
including transfer time constraint. To minimize the total characteristic velocity, necessary
conditions for times and directions of impulses are analytically solved. While the solution
to the 1-dimensional harmonic oscillator has been found, the solution to the 2-dimensional
subsystem is currently under construction. Our approach is expected to be applicable to
more challenging problems.
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[¥SB-34] GEO Satellite Magnetic Momentum Assessment

Jeong-Hwan Yang, Eui-Chan Kim, Ja-Chun Koo, Sang-Kon Lee
Korea Aerospace Research Institute.

If the satellite has the magnetic material or magnetic moment, the satellite is affected
by the earth magnetic field by the space environment in Geostational orbit. The aim of
this paper is to assess the satellite magnetic momentum which is an input to
ADCS(Altitude Determination Control Subsystem) analyses to assess spurious torques.
The magnetic momentum at satellite level is due to magnetic momentum generated by
each unit which is due to internal currents circulation or to the presence of magnetic
components. Also the magnetic momentum at satellite level is due to circulation of the DC
supply current from PSR(Power Supply Regulator) to each unit. As introducing the
intrinsic contribution of each unit and the magnetic moment based on the current return
through the structure, this paper assess the satellite magnetic moment.
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(Review on Shock Absorber for Spacecraft Lander)
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[¥SB-58] Range Safety Activities for the Launch of an Earth
Observation Satellite

Jeong-Heum Im'*
{Korea Aerospace Research Institute, Korea
“Chungnam National University, Korea

Korea Aerospace Research Institute has developed an earth observation satellite and it
was launched into its orbit in 2012 by using a foreign commercial launch vehicle. The
launch site authority has imposed safety requirements to the spacecraft developer to
ensure the safety of the personnel and to protect launch vehicle, spacecraft and facilities
from accidents associated with the satellite operation at the launch site. This paper
describes the range safety activities implemented for the satellite and supporting
equipments during the whole phase of their design, manufacturing/test and operation at
the launch site. To ensure the integrated requirements for safety management and design,
system safety program plan has been developed. And based upon the plan, spacecraft
developer conducted hazard analysis to identify and establish safety requirements to
reflect in designs, procedures, operations. The result of the hazard analysis has been
complied into safety data packages and it was reviewed by launch site review board at
the safety reviews and finally it was approved to launch.
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[¥£SB-59] Launch Site Activities for the Launch of an Earth
Observation Satellite

Jeong-Heum Im" ?

!Korea Aerospace Research Institute, Korea
“Chungnam National University, Korea

Korea Aerospace Research Institute has developed an earth observation satellite whose
primary mission objective is to provide high resolution electro optical earth images for
Geographical Information Systems (GIS) establishment and the applications for
environmental, agriculture and ocean monitoring. It was successfully launched into its
mission orbit by using a commercial launch vehicle on 18th of May, 2012. This paper
describes a series of launch activity at the launch site including its transportation to the
launch site. Before conducting the launch site operation, satellite operation plane was
prepared. Combining the satellite operation plan and launch vehicle activities, an
integrated launch site operation plan and schedule have been drawn up. After arrival of
the spacecraft at the launch site, post-ship check out has been conducted. And then it
was fuel loaded and integrated with launch vehicle hardware. After completion of final
electrical check out, count down procedure was executed. on 18th of May, it was launched
into the space and was separated from the launch vehicle as planned. About 3 months of
early operation and calibration/validation, now the satellite is conducting its normal
mission.
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Moon-]Jin Jeon, Day-Young Kim, Gyu-Sun Kim
Korea Aerospace Research Institute
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[£SB-67] TRIO-CINEMA ¢] A]2¥ harness
AARAL ol g A QA AEz! AT olFF!
Robert P. Lin?, Thomas Immel®
G il P A,
?Space Science Laboratory, University of California, Berkeley
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[*ID-03] Ray tracing simulation of SCOTS test for GMT secondary
mirror

Ki-Won Kim!, Sug-Whan Kim!®, Young-Soo Kim?
Dept. of Astronomy, Yonsei University
“Korea Astronomy and Space Science Institute
Yonsei University Observatory, Yonsei University

We present SCOTS test simulation for on axis segment of the GMT secondary mirror
that is ellipsoidal shape surface of 1.064m in diameter, 4.166747m in radius of curvature,
-0.7154 in conic constant and 18.023um P-V in asphericity.

SCOTS test comprises a screen(diffusing sinusoidal fringe source), test surface(GMT
secondary mirror), and a camera(CCD detector). We report ray tracing simulation result
that is distorted sinusoidal fringe pattern detected at the camera. This simulation is to be
used for analysis of experimental design, sensitivity from uncertainty, errors on
fabrication and design.
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[-ID-06] Progress Report on Development of the MIRIS, the Main
Payload of STSAT-3

Youngsik Park!, Wonyong Han'?, Dae-Hee Lee!, Woong-Seob Jeong!,
Bongkon Moon!, Kwijong Park!, Jeonghyun Pyo!, Duk-Hang Lee!?,
Uk-Won Nam!, Jang-HyunPark', Kwang-Il Seon!, SunChoel Yang®,

Jong-Oh Park’, Seung-Wu Rhee!, Hyung Mok Lee’, and Toshio Matsumoto®”

'KASI, “UST, °KBSI, "KARI , °SNU, °ASIAA, "ISAS/JAXA

MIRIS (Multipurpose Infra-Red Imaging System), the main payload of STSAT-3
(Science and Technology Satellite-3), is the first Korean Infrared Space Telescope
developed by KASI (Korea Astronomy and Space Science Institute). The FM (fight
model) of MIRIS has been recently completed, and various performance tests have been
made to measure system parameters such as readout noise, system gain, linearity, and
dark current. The MIRIS FM has been integrated to the satellite system for the

environment tests scheduled in September 2012. The MIRIS is expected to be launched in
November 2012.

206 / Bull. Kor. Astron. Soc. Vol. 37 No. 2, Oct. 2012



DT 25 (#5717 D gAA)

[7*ID-07] The CREAM Experiment in the International Space Station

Jik Lee!, Jina Jeon? Hyun Su Lee’, Hye Young Lee?, Heuijin Lim®
I Hung Park®*, Youn Roh? Hongjoo Kim®’, Hwanbae Park’,
Moo Hyun Lee®, Eun-Suk Seo®
!Basic Science Research Institute, Ewha Womans University, Korea
’Department of Physics, Ewha Womans University, Korea
SInstitute tr the Early Universe, Ewha Womans University, Korea
YResearch Center of the MEMS Space Telescope, Ewha Womans University, Korea
“Department of Physics, Kyungpook National University, Korea
®Institute for Physical Science and Technology, University of Maryland, U.S.A.

The NASA Antarctica balloon experiment CREAM has successfully collected the data
of energetic cosmic rays during six flights in past years. It recently observed the
unexpected discrete hardening in energy spectra of comic rays. However high-statistics
data of energetic cosmic rays are required for the further investigation of the unexpected
hardening in comic-ray energy spectra. The International Space Station (ISS) is an ideal
platform for the CREAM experiment to investigate the unexpected hardening and explore
the fundamental issues like the acceleration mechanism and the origin of energetic cosmic
rays because of the high duty cycle of the experiment in the ISS platform. We will
present the design of the ISS-CREAM experiment, and the development and fabrication
status of the detector components including the 4-layer silicon charge detector which will
measure the charge constitution of cosmic rays with unprecedented accuracy.
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[*ID-09] Design and Construction of Detector Module for UFFO Burst
Alert & Trigger Telescope

Aera Jung!, Salleh Ahmad®, Pierre Barrillon?, Seren Brandt®, Carl
Budtz-Jergensen®, Alberto J. Castro-Tirado?, Pisin Chen®, Ji Nyeong Choi'®, Yeon
Ju Choi®, Paul Connell’, Sylvie Dagoret-Campagne®, Christopher Eyles’, Bruce
Grossan®, Ming-Huey A. Huang’, Soomin Jeong!, Ji Eun Kim!, Min Bin Kim!
Sug-Whan Kim', Ye Won Kim!, A.S. Krasnov'!, Jik Lee!, Heuijin Lim', Eric V.
Linder®, T. - C. Lit®, Niels Lund’, Kyung Wook Min®, Go Woon Na', Ji Woo
Nam®, Mikhile I. Panasyuk'!, II Hung Park!, Jakub. Ripa', Victor Reglero’, Juana
M. Rodrigo’, George. F. Smoot"®, Jung Eun Suh!, Sergei. Svertilov'!, Nikolay
Vedenkin'!, Min-Zu Wang®, Ivan Yashin', and the UFFO Collaboration
'Ewha Womans University, Seoul, Korea, “University of Paris-Sudll, Orsay, France
ITechnical University of Denmark, Copenhagen, Denmark, *Institutode Astrofisica de
Andalucia-CSIC, Granada, Spain, *National Taiwan University, Taipei, Taiwan
“Korea Advanced Institute of Science and Technology, Daejeon, Korea, "University of
Valencia, Valencia, Spain, *University of California, Berkeley, USA, *National United
University, Miao-Li, Taiwan, °Yonsei University, Seoul, Korea, "Moscow State
University, Moscow, Russia

One of the key aspects of the upcoming Ultra-Fast Observatory (UFFO) Pathfinder for
Gamma-Ray Bursts(GRBs) identification will be the UFFO Burst Alert & Trigger
Telescope(UBAT), based on a novel space telescope technique. The UBAT consists of
coded mask, hopper, and detector module(DM). The UBAT DM consists of YSO crystal
arrays, multi—anode photo mulipliers, and readout electronics. We will present the design
and construction of the UBAT DM, and the response of the UBAT DM to X-ray sources.

[*ID-10] The Electronics system of the Ultra Fast Flash Observatory
Pathfinder

Ji Eun Kim!, Ji Nyeong Choi%, Yeon Ju Choi’, Soomin Jeong', Aera Jung', Min
Bin Kim', Sug-Whan. Kim?, Ye Won Kim', Jik Lee', Heuijin Lim', Kyung Wook
Min®, Go Woon Na!, Il Hung Park!, Jakub. Ripa!, Jung Eun Suh!, and the UFFO

collaboration

'Ewha Womans University, Korea, *Yonsei University, >Advanced Institute of Science

and Technology

The Ultra Fast Flash Observatory (UFFO) pathfinder consists of the UFFO Burst Alert
X-ray Trigger telescope (UBAT) and the Slewing Mirror Telescope (SMT). They are
controlled by the UFFO Data Acquisition system (UDAQ). The UBAT triggers
Gamma-Ray Bursts(GRBs) and sends the position information to the SMT. The SMT
slews the motorized mirror rapidly to the GRB position to take the UV/Optical data
within a second after trigger. The UDAQ controls each instrument, communicates with
the satellite, collects the data from UBAT and SMT, and transfers them to the satellite.
Each instrument uses its own field programmable gates arrays (FPGA) for low power
consumption and fast processing, and all functions are implemented in FPGAs without
using microprocessors. The entire electronics system of the UFFO pathfinder including
architecture, control, and data flow will be presented.
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[7*ID-11] The Burst Alert and Trigger Telescope for the Ultra Fast
Flash Observatory Pathfinder

Go Woon Na', Ji Nyeong Choi’, Yeon Ju Choi’, Soomin Jeong', Aera Jung', Ji
Eun Kim!, Min Bin Kim', Sug-Whan Kim? Ye Won Kim', Jik Lee', Heuijin
Lim!, Kyung Wook Min®, Il Hung Park!, Jakub. Ripa!, Jung Eun Suh', and the
UFFO collaboration
'Ewha Womans University, Seoul, Korea, *Yonsei University, Seoul Korea
SKorea Advanced Institute of Science and Technology, Daejeon, Korea

The Ultra Fast Flash Observatory (UFFO) pathfinder is a payload system on-board the
Russian satellite Lomonosov, scheduled to be launched in 2013. The main purpose of the
UFFO pathfinder is to observe the early photons from Gamma-Ray Bursts. It consists of
two instruments. The first instrument is the UFFO Burst Alert X-ray Trigger telescope
(UBAT) for the fast-trigger and detection of GRB location, and the second is the Slewing
Mirror Telescope (SMT) for the observation of the UV/optical afterglow from the GRB
located by the UBAT. It will provide the first-ever systematic study of UV/optical
emission far earlier than 1 sec after trigger. We will present the design, fabrication and
the preliminary performance of the UBAT.

[FID-12] The Slewing Mirror Telescope of the Ultra Fast Flash
Observatory Pathfinder

Soomin Jeong!, Ji Nyeong Choi%, Aera Jung!, Min Bin Kim!, Sug-Whan Kim?
Ye Won Kim!, Jieun Kim', Jik Lee', Heuijin Lim', Go Woon Na', Jiwoo Nam’, 1l
Hung Park!, Jakub Ripa', Jung Eun Suh', and the UFFO collaboration
'Ewha Womans University, Seoul, Korea, *Yonsei University, Seoul, Korea
INational Taiwan University, Taipei, Taiwan

The Slewing Mirror Telescope (SMT) is a key telescope of Ultra-Fast Flash
Observatory (UFFO) space project to explore the first sub-minute or sub-seconds early
photons from the Gamma Ray Bursts (GRBs) afterglows. The first realization of UFFO is
the 20kg UFFO-Pathfinder (UFFO-P) to be launched on board the Russian Lomonosov
satellite in 2013 by the Soyuz-2 rocket. Once the UFFO Burst Alert & Trigger Telescope
(UBAT) detects the GRBs, Slewing mirror (SM) will rotate to bring the GRB into the
SMT’s field of view instead of slewing the entire spacecraft. SMT can image the
UV/Optical counterpart with about 4-arcsec accuracy. However it will provide a
important understanding of the GRB mechanism by measuring the sub-minute optical
photons from GRBs. SMT can respond to the trigger over 35° x 35° wide field of view
within 1 sec by using Slewing Mirror Stage (SMS). SMT has 10-cm Ritchey—-Chretien
telescope and 256 x 256 pixilated Intensified Charge-Coupled Device (ICCD) on focal
plane. In this paper, we discuss the overall design of UFFO-P SMT instrument and
payloads development status.
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[FID-14] Vibration test and verification of
Multi-Anode-Photo-Multiplier—Tube’s survivability with X-Ray Coded
Mask Gamma Ray Burst Alert Trigger mechanical system in space
launch environment
Ji Nyeong Choi®, Yeon Ju Choi, Soomin Jeong”, Aera Jung®, Min Bin Kim®, Ji
Eun KimP, Sug-Whan. Kim?, Ye Won Kim", Jik Lee®, Heuijin Lim®, Kyung Wook
Min?, Go Woon Na®, Ji Woo Nam¢, Il Hung Park”, Jakub. Ripa®, Jung Eun Suh”,
For the UFFO collaboration
“Yonsei University, Seoul, Korea' "Ewha Womans University, Seoul, Korea’ °National
Taiwan University, Taipei, Taiwan, “Korea Advanced Institute of Science and
Technology, Daejeon, Korea;

UFFO Burst Alert & Trigger telescope (UBAT) is one of major instruments of
UFFO-Pathfinder. The UBAT aims at 10 arcmin resolution localization of Gamma Ray
Bursts with X-ray coded mask technique. It has 400mm x 400mm coded mask aperture,
hopper, shielding and detector module with effective area of 191cm2 . The detector module
consists of an assembly of 36 64-ch MAPMTs and 25mm x 25mm pixellated YSO crystal
array, and associated analog and digital electronics of about 2500 channels. We performed
a vibration test using a dummy MAPMT with the detector module structure to measure
the indused stress applied onto the MAPMT. We designed a sub-structure on the detector
module to avoid the resonance that would otherwise deforms the detector module
structure. A finite element analysis confirms the reduction of the load acceleration down
to 12g. The experimental results are to be reported. Consequently, it proves that the
MAPMT arrays of the flight UBAT detector module structure would survive in the space
launch environment.
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[7ID-15] Improved measurement uncertainty of photon detection
efficiency for single pixel Silicon photomultiplier

Seul Ki Yang', Hye-Young Lee’, Jina Jeon®, Sug-Whan Kim'?®,
Jik Lee®, 11 H. Park™
Dept. of Astronomy, Yonsei University, Korea,

“Institute of Space Science and Terminology, Yonsei University, Korea,
JResearch Center of the MEMS Space Telescope, Dept. of Physics, Ewha Womans
University, Korea
Institute tr the Early Universe, Ewha Womans University, Korea
“Yonsei University Observatory, Yonsei University, Korea

We report technique used for improved measurement uncertainties for Photon detection
efficiency(PDE) of 1 mm? single pixel SiPM. It consists of 470nm LED light source, two
2-inch integrating sphere and two NIST calibrated silicon photodiodes that have £ 2.49
calibration error. With raytracing simulation of our experimental setup, we predict number
of photon into SiPM and measurement uncertainty. For MPPC, Hamamatsu suggested
PDE(1600 micro pixel) including crosstalk and afterpulse is 23.5% at 470 nm. By using
new low calibration error photodiode and raytracing simulation, our simulation result has
+ 3% measurement uncertainty. The technical detail of measurement, simulation are
presented with the results and implication.

[*ID-16] Real scale lunar apparent albedo and moonshine simulation
with improved 3D lunar optical model with Apollo 10084 soil sample

Jinhee Yu, Sug-Whan Kim
Space Optics Laboratory, Yonsei University,
Institute of Space Science and Technology, Yonsei University,
Yonsei Observatory, Yonser University

Using Fresnel reflection and Hapke BRDF model with Apollo 10084 soil sample’s
scattering properties, we constructed a real scale optical lunar model and used it to
simulate lunar apparent albedo and moonshine. For Fresnel reflection, the refractive index
of 1.68+0.5 was used. For Hapke BRDF parameters from BUGs BRDF measurement, the
single scattering with w=0.33, hot spot width h=0.017, average phase angle 1=-0.086 and
Legendre polynomial coefficients b=0.308, ¢=0.425 in wavelength 700nm with two types of
Henyey-Greenstein phase function was applied. The computation model includes the Sun
as a Lambertian scattering sphere, emitting 1.5078 W/m2 at 700nm in wavelength. The
Sun and Moon models were then imported into the IRT based radiative transfer
computation. The trial simulation of the irradiance levels of moonshine lights shows that
they agree well with the ROLO measurement data. We then estimate the lunar apparent
albedo to 0.11. The results are to be compared with the measurement data.
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[*ID-17] On-orbit test simulation for field angle dependent response
measurement of the Amon-Ra energy channel instrument

Sehyun Seong'? Sug Whan Kim"*®, Dongok Ryu'?,
Jinsuk Hong , and Mike Lockwood5
'Dept. of Astronomy and Space Science, Yonsei University, “Institute of Space Science
and Technology, Yonsei University, *Yonsei University Observatory, Yonsei University,
Yongin R&D Center, Samsung Thales Co. Ltd., °Dept. of Meteorology, School of
Mathematical and Physical Sciences, The University of Reading

The on-orbit test simulation for predicting the instrument directional responsivity was
conducted by the Monte Carlo based integrated ray tracing (IRT) computation technique
and analytic flux-to-signal conversion algorithms. For the on-orbit test simulation, the
Sun model consists of the Lambertian scattering sphere and emitting spheroid rays, the
Amon-Ra instrument is a two-channel including a broadband scanning radiometer
(energy channel) and an imager with +2° FOV (visible channel). The solar radiation
produced by the Sun model is directed to the instrument viewing port and traced through
the dual channel optical train. The instrument model is rotated on its rotation axis and
this gives a slow scan of the Sun model over the full field of view. The direction of the
incident lights are fed with scanned images obtained from the visible channel instrument.
The instrument responsivity was computed by the ratio of the incident radiation input to
the instrument output. In the radiometric simulation, especially, measured BRDF of the 3D
CPC was used for scattering effects on radiometry. With diamond turned 3D CPC inner
surface, the anisotropic surface scattering model from the measured data was applied to
ray tracing computation. The technical details of the on-orbit test simulation are
presented together with field—of-view calibration plan.
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University of California at Berkeley’
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[¥ID-31] A# 43 4SS 93 CODA/FITS H3 AxEYo]

QAR Kan-ya Yukitoshi?, @8, w3, ¢ &2 AxX5! A%+ Oyama
Tomoaki®, Miyazaki Atsushi!, Kawaguchi Noriyuki®, Kobayashi Hideyuki®
Isizp 2ol 79 “Leonid Co. Ltd. °¥# 5 #7720

2010 795 AP EATEY] dEGHATU T 52 95t e FYgTA
EH(KJCO)ol &= A 16833, il 4% 8Ghps, 8192 #4149 A5S 2t &UFFVLBI
FANKIIVCO)ZE A Ao &5 3 Q) AAdne 72 29 A9EE AS o9 v A
2] g XJE‘:'FO BF38ta 7] witol, AIPS 59 T84 Z2 oA &8317] HsiA
= HEgYS S s KJJVCE dEHATUH e FX A#7]oA &8st 3+
CODA(Correlated Output Data Analysis) 3 A|2=®lS =3l KJJVCe Fd4d 3 4

R
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[¥EID-32] In-orbit Stray Light Analysis for Step and Stare observation
at Geostationary Orbit

Eunsong Oh'? Jinsuk Hong®, Ki-Beom Ahn', Seongick CHO", Joo-Hyung Ryu',
Sug-Whan Kim®
'Korea Ocean Satellite Center, Korea Institute of Ocean Science and Technology
“Space Optics Laboratory, Dept, of Astronomy, Yonsei University
IImage Sensor group, Samsung Thales Cop. Ltd

In the remote sensing researches, the reflected bright source such as snow, cloud have
effects on the image quality of wanted signal. Even though those signal from bright
source are adjusted in corresponding pixel level with atmospheric correction algorithm or
radiometric correction, those can be problem to the nearby signal as one of the stray light
source. Especially, in the step and stare observational method which makes one mosaic
image with several snap shots, one of target area can affect next to the other snap shot
each other. Presented in this paper focused on the stray light analysis from unwanted
reflected bright source for geostationary ocean color sensor. The stray light effect for
total 16 slot images each other were performed according to 8 band filters. For the
realistic simulation, we constructed system modeling with integrated ray tracing technique
which realizes the same space time in the remote sensing observation among the Sun, the
Earth, and the satellite. Computed stray light effect in the results of paper demonstrates
the distinguishable radiance value at the specific time and space.
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[£ID-33] OWL Z=2EE] uLE /g
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M )
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[¥ID-34] The Tip-Tilt Correction System in AO System for Small
Telescope

Hyungjun Yu, Yong-Sun Park, Bangweon Lee
Astronomy Program, Dept of Physics & Astronomy, Seoul National University

We are developing Adaptive Optics (AO) system for 24 inch telescope at Seoul
National University Observatory. It consists of the tip-tilt correction system and the
residual wavefront error correction system with a deformable mirror and a wavefront
sensor. We present the construction and performance measurements of the tip-tilt
correction system.

The tip-tilt component is the single largest contributor to wavefront error, especially
for small telescope. The tip-tilt correction system consists of a quadrant photodiode, a
tip—tilt mirror and a feed back loop. The collimated He-Ne laser beam is used for input
light source and is artificially disturbed by air turbulence generated by a heat gun. Most
of the turbulence is of low frequency less than 20 Hz, but extends to a few hundreds Hz.
It is found that the closed loop system using proportional-integral-derivative (PID)
control successfully corrects tip—tilt error at a rate as high as 3007400 Hz.
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2 3, MG R FRE AR X3 WH oy JAAEE Hgrh 2L o]
g3 HuAME 71538t Rast A&7 A1 292 33543 A (OCF: Observation Command
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[¥ID-37] Data Management Plan for the KMTNet Project

Chung-Uk Lee, Dong-Jin Kim, Seung-Lee Kim, Byeong—-Gon Park
Korea Astronomy and Space Science Institute

The Korea Astronomy and Space Science Institute (KASI) is developing three 1.6m
optical telescopes with 18k x 18k mosaic CCD cameras. These telescopes will be installed
and operated at Chile, South Africa, and Australia for Korea Micro-lensing Telescope
Network (KMTNet) project. The main scientific goal of the project is to discover
earth-like extra-solar planets using the gravitational micro-lensing technique. To achieve
the goal, each telescope at three sites will continuously monitor the specific region of
Galactic bulge with 2.5 minute cadence for five years. Assuming 12 hour observation in
maximum for a night, the amount of 200 GB file storage is required for one night
observation at one observatory. If we consider the whole project period and the data
processing procedure, a few PB class data storage, high-speed network, and high
performance computers are essential. In this presentation, we introduce the KMTNet data
management plan that handles gigantic data; raw image collecting, image processing,
photometry pipeline, database archiving, and backup.

[¥ID-38] OWL 2AZ% /I¥¢ (Development of OWL Scheduler)

s, A, #Et, g
TP AL AT, P, (7)) 98P, 1 F 5] ) i

AEA whA gl AAE?, HRY, 2F5d 1 AE F4E !
1

S F2A AApdst A A A(OWL: Optical Wide—field Patrol)+= #2459 A5 L9S
53 ol FA e ALAHBFFo FHo|t}. olE Y ZHzte] IS4 A ud ¥ o

15 Ao A= 2AEYE e

2AEHE OWL E37F AX=E d4dEA 7Y NOS(Network Operating System) 4
Hol| Mx] - g€t A=Y= AFEAZE F3 AU A8 #ESSAEAY
OC(Orbit Calculation) A B A 2=8lo] A|F 3t AAAZHRE vl oz Al7tel] w2 HBZHF
&S 7] =3 3= 3 A (OCF: Observation Command File)S #41 st} 24 ¥ OCFE=
7t #E52a7F BES AFEY] A7MA Y BE5AR deyy, #5405 OCFE vltg o=z
S FaskA Hrh
2 TOCFAA | 5 258207 A" Az Ady

ARk J
2 #BEA "o EAS AAEH A st GAEA Aokt T FEAe BA, I 5
FH Aule 54, CCD 7HMete] =2 ui7IAzt 5 HE71Y 54 S0l oo xgHY. ALE
2 Aule] wAl d A T BEA 2" wAo] HAEtE Ag TAdRANYG ) o ol & 4
gtoaH ~AZH M2 Aladel A g8 4 Ak TOCFAA, & A=A
G, 9 WS gz ASUdAAY S HA S <priority decision>, 914 #=F +3+ F
AU B2 =% 35S AEdhs <shooting design>, & o] FaolA Hog B2 A=
HAHE F5317] $13F <extraction design> 5 37019 Ldag]lFol 28] OCFE 24 3k},
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[£ID-39] 2314 A ¢+F4 #3§& AT
JEM-EUSO Z2dE2 A3 #H3Z
AL ANI, QeSS A, FFw, o)Al Foje},
for the JEM-EUSO collaboration
Lo joj xf o) ft, <A o) &)z, T 74

JEM-EUSO (Extreme Universe Space Observatory on-board the Japanese Experiment
Module)+= = A 974 A & (International Space Station)d] € A& mE KIBOC -5
TAFE AA3Fe]) 100 EeVoldel oA -4 B FPsto g n Ziro|u A9
2HAER] FAHEY VLS AT e gATEAT T2 A E Y, 7 25 mE 6059 F
Alobzts 7HA & dlE 24 YA S 341, AF di7ldd 54 showerZ25FH 2GS 3
F Az E A=t st} o] TR AE = 201672017 0] WALE o], 513 o)A IAF FHS
g2 g1 glow, 2 ADAR Prototype AlAES 7HA 2 244l EUSO-TA9 x
= 40 kmelA $3s EUSO-Balloon2 &S FH|sta Atk WA, G979 prototypes
20123 12€% v =F fEkel & Telescope Array(TA) A&l Ax st $54 T 99
Z 217b3E FYoll gafjA BAE showerE TAY Fluorescence Detectors} a7 =4 &},
A28 calibration®t Tl &Eo] Ao A&EH T35 AT Aoty 1 o] &3l 20134
o] o &= Balloon®ll W7 2] Engineering modelS 2 oiA, 7] 1% 40 kmola]ol A $-F4
o o3 BAEE showerdE MEs EA Ax®ls SaA AEsta, di7]dd EAstE
UV background #9E& A3 54 AT 4ol &= 1HF2 JEM-EUSOS
AsA AR AL Asxe 2 EA FA AL o lod, fo AFES f8 T
LA A FA zHst] HEEE FAT Ao

[¥ID-40] Environment Effects on the Stability of the CQUEAN CCD

Nahyun Choi', Soojong Pak'?, Changsu Choi®, Won-Kee Park?, Myungshin Im®,
Yiseul Jeon®, Giseon Baek!

1School of Space Research, Kyung Hee University
CEOU/Dept. of Astronomy, The Univ. of Texas at Austin
*Dept. of Physics and Astronomy, Seoul National University
Korea Astronomy & Space Science Institute

Camera for QUasars in EArly ulNiverse (CQUEAN) is an optical CCD camera attached
to the 2.1m Otto Struve telescope at the McDonald Observatory, USA. CCD output signal
contains the electrons generated by photoionization of incident light and thermal
ionization. Therefore reliable photometric result can be obtained only under the stable
condition of CCD thermal properties. We investigated the temperature dependency of the
various characteristics of CQUEAN CCD chip, including bias level, dark level, gain, and
quantum efficiency (QE), with the CQUEAN observation and calibration data obtained
during 2012 May run. We discuss the environmental effects, i.e., ambient temperature, as
well as CCD temperature on the stability of its characteristics.
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[XID-41] *FEA AAF3 ZAAA (OWL) FsA MEd 3

FAGL WA YA, AR, FADL A HGE, vpg )
L5t el 7
253 JE 7 21 951 78]

SFEA AAFE A A A(OWL: Optical Wide-field Patrol)+= A 7ol A W= 4 o] &
St ST EAE AEsta ZEgsiA B5T ¢ Av FE AAA AT o] AAY AFE
538t7] $1sk FEAl= o 25 o]Fe] FA|oF, T B FRE 9l A% 500 mm ©]%
9] FHrAMA (primary mirror), 384 SEFTS A 25% o]de] FHE, 6 2L o
ot s AsteE HASHY] % FEAE U, wE BE ST o 3T}
2B FEREY] OHdA FRE Y3 A2 F-F W 5 T2 Q72 AS wEd ok
2 =TdAE OWL #8419 23218 wEehe FeAe st 9 J7| 4+ AA & AL
dge Ll g

[¥ID-42] Near Infrared Wavelength Calibration without Telluric OH
Lines

Ngan N. K. Nguyen!, Soojong Pak!?, Wonseok Kang!
1School of Space Research, Kyung Hee University
’Department of Astronomy, The University of Texas at Austin

Grating spectrograph observation in near-infrared bands requires wavelength
calibrations. We first need to extract order-strips from the echellogram data using flat
images, and then to correct the spatial distortions and wavelength scales of the order
strips using calibration arc lamps or the telluric OH emission lines. For very high
resolution spectrograph using echelle, however, the arc lamps do not have enough
emission lines in the order-strips, so we usually use the OH lines for accurate wavelength
calibrations in wavelengths shorter than 2.3 microns. In this poster, we present
wavelength calibration methods for longer wavelength bands using the telluric absorption
lines in early-type stellar spectra and the telluric atmospheric transmission models. This
technique will be applied to the data reduction pipeline for the IGRINS.
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B oeRo Al god 4n 052 BHom AAHE sAuee] 84 PE GFAA
E5d 54 540 e BAS AT Aulete] GAAAE FEAow Fue} et A
of JFe won £8e) Wold, U5 Jae] A 9 AN Do we e
N7} s o] ALgEth Sw oeh gae] PR B 9 277 AdaHne, dda
Ao 2o BE A4 5L 96 AN Saw 277 ARAT AN BA Fdol A

+ CCD(Charge Coupled Device), CMOS(complementary metal-oxide semiconductor)
NMOS 59 T7d GFAA7 AMEE 4 o, i3 JF SdnE e 62 37
o] stAE HAg A7 BAFARE o] AS FsHAIe AV FAVE Frrel @A H A
Hol &gd GAA A Fo] Hrh Alojwk AAA We] 3 FHo] £ CCD 9%
ANE AL A F o 5783 vud =& AvddEo] a3y dAH7E AA Y,
Aoz 73k Aojdo] QG E = CMOS A9 7§ HWe] F33 F3Ho| CCDl H&|
otk @oe] Q). o] =l Ae F 7 G AlAe §A & Fll G Al=H
AAA G A Mo Hest uy] Abgle] ths] BN, &8 A3 Al A
wetell sl A<t

2y
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[elNe)

[EID-46] AAE %4 oF et 4% R 88 B4
A%, e
R A

ANE HEE OF AMGE F3) DAPE AYS AT 5 0w, A% A%l 87,
B9, 0% A BUHY So BHo2 gl S glok 53] $FRY L AT #5S B3 FAE
DRADEM) 28 Foun FAxode] nEARE Taae A9LS At §85
thoER, Y BES A% BEA4 FHT A5 @ Buel AYL R oo @
EW 0% AY ARAL W FF G GAAS B 9 B A BAAG Age] Bad 4
BE ATE 5 Aok 0F Ak LTI GAA A2Ee 2 Foprsk A AAy
2 PAREG el ARG % Folo] A5 FEAS AFe0, Aviet AA
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¥ QgEe YHom W@ gk 531, EAInE 242 Aejsr) Ad AuAI =4,
SeFE B9 A9 2=, dEshie 94AE 2 G4AUE A% F1H9 GPARE AT
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B wRAAE AAE B3 0F UGS ol §F G Fiel mE 4 wew g
BAYYS Ad@h o A 4 YA met LW et T BYSn AA FE
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A grelee] B4 dobnm, ol By R Ay Ad) DA 27k 4 A, 9
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[EID-51] Research on the Waveform Generator Technology for the SAR
Payload

Young-Jin Won, Young-Su Youn, Jin-Hee Kim
Korea Aerospace Research Institute

Digital waveform generation technology for SAR payload can be divided into
DDS(Direct Digital Synthesizer) method and Memory Mapped(M/M) method.

DDS is the single chip which consists of the Sine Table, NCO(Numerically Controlled
Oscillator), DAC, and so on. DDS method is a very simple method because the circuit
configuration is not complex but has a disadvantage that can not control phase and
amplitude easily by using NCO.

M/M method has the complexity of the circuit configuration because it requires the
memories which stores the waveforms, the control circuits, and DAC. And this method
should apply the high interface technology for being compatible with the wide bandwidth
of the digital signal and has the difficulty for PCB design because the number of the
signal lines should be increased according to the number of the data bits for DAC.
Although it has several disadvantages, this method has the capability of pre—distortion
function which can compensate the phase and amplitude characteristics of the system and
also has an excellent advantage to make any arbitrary waveform, so this method is
considered as an important technology with DDS method.

This research describes the technological trends of the waveform generator for the
SAR payload and analyzes the characteristics of the technology.
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[EID-54] & ©ALES 9 Hyperspectral Camera / Stereo Imager ¢135

el

dojmg! MAS! JdeF! HAF! FFS! o)X A HIGY gAs!
151z mslr] gl Baldty LFH 8ol 74 “TERAWAVE, *SaTReC—i, 74 3] o] 8t

-

Aaw7hA] Lo ofe] & ARAMAA o JgS g IHoR A5 AoA & &
Axol P BEFLS G FAA Fagh FEolth 53] 1 FellA YA JA71(Stereo
Imager)= 29 32394 945 A3t & W 25 ¥ 4 Jdu 33 JhvE
(Hyperspectral Camera)«= & EWS o]F1 J& 228 B33 AHRE T34 dopd 4= 3
o 2 Ao s vt 202087 5244 & ARAE At e Aol dukE
o] 7 #= AnE AAE Btk B AFA AAg gAAE st FEAE ol &3l Ut
Al oA A GA G FF FEES LS F Ue AXolH, & WA A Ak
Mol 2ol A Jbed AR %S mE o] 100 kme ZEANA £E3 16 km/sE 7HA
3w interline CCD7} 175 me] 33t &35S 287 98] 92 frame/s ©]/+9] frame rate=
BZS 3T 5 U s 3 B33 JhvgtE wedge filterS AFg3to] FEAlo R
< E99om HAE7|Z % interline CCDE AFH&-31o] channel & 24 + AEE 34
Tk g 2HS TG JAe AT gigt ARE 45 5 dv HEHRE AA AT Al
g Rdlol FAA

o
= =2 -
vignetting?} 9= A4S HASG L A FAE 15 kg2 S99 Alg ZdRT} 30% ©]
A Ed F It 3 B 20nmE AR AR o fAE RS 948 £ gl
o =9 5&9 FdE 9380 power board®] A S T3 AT
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4% M, A EE A5 o5 E!
Robert P. Lin'®, Thomas Immel®
FE il PFEALGH, el =} &,

Space Science Laboratory, University of California, Berkeley’
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’

A g  AxFA =AY Y4 TRIO-CINEMA (TRiplet Ionosphere
Observatory-Cubesat for Ion, Neutral, Electron and MAgnetic fields)oll B A= A A7 & 7]
STEIN (SupraThermal Electron, Ion, Neutral) A7 #H&7|E o] &3}lo] 4~300keV 2] U
PR 52 FAAAES TEst] HAEEE o] Folx 3ttt CINEMA &8 AZoA =
STEIN A A7 E T3A @il AE7] WH2E E9ov dAEZ5EH A7l MA3As
7F 28 Eo] HEE RAoR odH 2R STEIN #dE7]9 Agte] S =o]7] Hs)
AATHS AT Aol A B Ao A= SPENVIS (The Space Environment
Information System)E %3] CINEMA <& #AXo] EA3tE dAEL] FHS AreA
GEANT4 (GEometry ANd Tracking)& &3 CINEMA &-§& #AXAe STEINS ¢4 37
< BAFSY] wiAAIF RS dEstd ok &% STEINS Z47kel wiAAF#e A3y
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Ux=f 22 (FAAA O -Evolution of Galaxies)

[ZEG-01] Extreme Objects in High Redshift Universe

Myungshin Im
CEOU/Astronomy Program, Dept. of Physics & Astronomy,
Seoul National University, Seoul, Korea

With flourishing of new facilities, we are now set to expand the horizon of the human
knowledge of the universe deep into the very beginning of the cosmic history of
astronomical objects. In such an endeavor, extreme objects and cosmic events such as
violent cosmic explosions, rapidly growing supermassive black holes, and proto—clusters
of galaxies, are the objects to be investigated in order to unveil what was happening in
the very early universe. We will discuss what we have learned and are expecting to
discover from such extreme objects about the infant universe both currently and in future,
highlighting some of our recent works.

[%2EG-02] Hidden Monsters in the Submillimeter

Wei-Hao Wang
ASIAA

Submillimeter Galaxies (SMGs) are high-redshift galaxies undergone extremely intense
starbursts. Their UV radiation is heavily extinguished by dust and is re-radiated in the
far-IR and submillimeter. They are thought to be progenitors of present-day giant
elliptical galaxies and can be tracers of the highest density environment at high redshift.
However, because of the low angular resolution of existing single-dish submillimeter
telescopes, the progress in understanding the SMG population has been remarkably slow.
In this talk, I will outline the outstanding issues in this field, and introduce our
Submillimeter Array interferometric studies of SMGs. I will also discuss possible new
research that will be enabled by next-generation instruments such as ALMA and LMT.
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[ZEG-03] Evolution of galaxies through galaxy-galaxy interactions

Changbom Park
(Korea Institute for Advanced Study)

I review the dependence of galaxy properties on environmental parameters such as the
local density, nearest neighbor distance and morphology. We find that a galaxy with an
early— or late-type nearest companion within its virial radius tends to be an early or late
type, respectively. The morphology of galaxies located in high density regions tends to be
the same as that of the ones in low density regions if their luminosity and the nearest
neighbor environment are the same. This strongly supports that galaxy morphology and
luminosity evolution have been driven mainly by galaxy-galaxy interactions, and the
background density affected morphology and luminosity only through the frequency of
interactions.
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[2SKA-01] Largest Array SKA and Largest Dish FAST

Bo Peng,
Joint Laboratory for Radio Astronomy Technology, National Astronomical Observatories,
Chinese Academy of Sciences, Beijing 100012, China

The largest array SKA (Square Kilometre Array) project was proposed by astronomers
from 10 countries, and first coordinated by the LTWG (Large Telescope Working Group)
formed at the General Assembly of URSI (International Union of Radio Science) in 1993.
It enters the pre—construction phase (2012-2015), towards the 10% SKA construction
(2016-2019) called SKA1 and the rest of SKA (2019-2023) called SKA 2, under the
leadership of the SKA Organisation (SKAO) established on November 23, 2011. I will
review the Chinese participation in the SKA project at national, regional and global levels
in the past two decades. During such a Long March to the SKA, a number of national
Megascience projects have taken root and have been (are being) successfully constructed,
with costs at the 100 M US dollar level, including the largest dish FAST (Five-hundred
meter Aperture Spherical Telescope), which can be seen as a forerunner of the KARST
(Kilometre Area Radio Synthesis Telescope) project, being as one of the two LDSN
(Large Diameter Small Number) concepts for realizing the SKA. A close look at the
FAST project gives an impressive snapshot of the construction phase in China.

[%2SKA-02] Theory of Cosmic Reionization in the New Era of Precision
Cosmology

Kyungjin Ahn
Chosun University

As the accuracy in the measurement of cosmological parameters is ever-increasing in
this era of precision cosmology, astrophysical constraints on high-redshift universe is also
getting tighter. Three dimensional (3D) tomography of the high-redshift (z>77) universe
is expected to be made through the next-generation radio telescopes including various
SKA pathfinders and SKA itself, which calls for extensive theoretical predictions. We
present our new simulations of cosmic reionization covering the full dynamic range of
radiation sources, and also the mock data for the (1) large-scale CMB polarization
anisotropy for Planck mission, (2) small-scale, kinetic Sunyaev-Zel'dovich effect for
South Pole Telescope project, and (3) 21-cm observations. We show that the new
constraints on CMB from Planck will constrain the models of reionization significantly,
which then should be tested by 3D tomography of high-redshift universe through the
21-cm observations by future radio telescopes.
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[2SKA-03] WALLABY - the ASKAP HI All-Sky Survey

Se-Heon Oh '*
!International Centre for Radio Astronomy Research (ICRAR), The University of
Western Australia
ARC Centre of Excellence tHr All-sky Astrophysics (CAASTRO)

The "Widefield ASKAP L-band Legacy All-sky Blind surveY” (WALLABY) is an
extragalactic HI survey which aims to examine HI properties and large-scale distribution
of 7500,000 galaxies out to z ~ 0.27, covering a wide range of science goals associated
with galaxy formation and evolution (PI: B. Koribalski & L. Staveley-Smith). The
combination of ASKAP’s exquisite column density sensitivity and a large primary beam
will make it possible to systematically investigate the rarely explored low column-density
HI in the universe. Ultimately, the largest and most homogeneous data set from
WALLABY will drastically improve and broaden our knowledge on galaxy formation and
evolution. ASKAP will be on-line in 2013, so to ensure timely and efficient reduction and
analysis of the large WALLABY data set, we have been developing and testing reliable
source finding tools and data analysis pipelines. In this talk I present recent progress of
WALLABY, especially on the Kkinematic parameterisation pipeline for the spatially
resolved galaxies detected by WALLABY.
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[*KVN-01] Candidates for the young stellar outflows:
Water and Methanol masers from young stellar objects

Wanggi Lim!, A-Ran Lyo!, Kee-Tae Kim' and Do-Young Byun'
'Korea Astronomy and Space Science Institute

We conducted simultaneous 22GHz water maser and 44GHz class I methanol maser
surveys of newly-identified 282 H2 emission features from the 2.122um HZ2 narrowband
image survey in the Galactic plane (UWISH2 project) using Korea VLBI Network (KVN)
21-m radio telescopes. We detected 16 and 13 new water and methanol maser sources,
respectively. This result indicates that at least “5% of the H2 emission features originate
from young stellar objects (YSOs) that are in the right physical condition to produce the
water and methanol masers. The masers are closely related to the current outflow
activities in the Galactic plane. The power sources of these 23 diffused/collimated H2
emission features (six sources are detected for both masers) are likely to be
intermediate-to high-mass YSOs, based on a comparison with the maser luminosities of
other well-studied YSOs. Both maser velocities are mostly close to their own systemic
velocities within 5 km/s, even though water masers generally show larger variabilities in
the line intensities, velocities, and shapes than methanol masers. We also discovered three
new water maser sources with high-velocity components: ~25 km/s red-shifted
CMHOO019, 750 km/s blue-shifted CMHO132, and ~120 km/s blue-shifted CMHO182. In
particular, we propose that the dominant blue-shifted water maser of CHMOI182 could
become a unique laboratory for the study of high-mass stellar jet and their accelerations.

[T*KVN-02] Time Monitoring Observations of SiO and H,O Masers
Using the KVN

Se-Hyung Cho'®, Jaeheon Kim'*°, Dong-Whan Yun'?, Chi-Young Cho',
Youngjoo Yun' and Do-Young Byun'
'Korea Astronomy and Space Science Institute, *Kyung Hee University,
JSeoul National University, “Sejong University, °Yonsei University

We present the interim results of simultaneous time monitoring observations of SiO
=1, 2, J=1 -0, ¥Si0 =0, J=1 - 0, and H:O 6, - 553 maser lines toward about 60 relatively
strong SiO and/or H,O maser sources using the single dishes of the Korean VLBI
Network from 2009 September to 2012 June. These monitoring sources are composed of
representative semiregular variables, Miras, water fountain sources, preplantary nebulae
and SiO maser sources of star forming regions etc. The variations of intensity ratios
between SiO and H-O masers and velocity structures are investigated according to stellar
optical phases and observational epochs. Several individual sources which show an
interesting feature will be presented here.
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[*KVN-03] Statistical Studies Based on SiO and H,O Maser Survey
toward Evolved Stars

Kim, Jaeheon"**, Cho, Se-Hyung®?, and Kim, Sang-Joon®
Yonsei University Observatory,
’Korean VLBI Network, Korea Astronomy and Space Science Institute,
*Dept. of Astronomy and Space Science, Kyung Hee University,
Dept. of Astronomy, Yonsei University

We report extensive statistical analyses based on the simultaneous observational results
of SiO and H,O masers toward 166 known both SiO and H,O maser sources (Kim et al.
2010), 83 known SiO maser sources (Cho & Kim 2012 submitted), and 152 known H.O
maser sources (Kim et al. 2012 in preparation). We investigate mutual relations between
SiO and H»O maser properties (peak and total flux density ratios, full line width ratios,
and velocity structures etc.) according to stellar pulsation phases and type of evolved
stars. These statistical results are compared with monitoring observational results of
some individual stars. In addition, a relation between the full line width of SiO/H-O
masers and stellar mass loss rates is examined. For 401 observed stars, we also
investigate characteristics of SiO and H-O maser properties related with evolutionary
stages in the IRAS two-color diagram.

[*KVN-04] Simultaneous observations of SiO and H,O masers toward
AGB and post-AGB stars

Dong-Hwan Yoon'?, Se-Hyung Cho*’, Jaecheon Kim>*°, Chi-Young Cho?°,
Youngjoo Yun®! and Yong-Sun Park'
1Seoul National University, “Korea Astronomy and Space science Institute,
SYonsei University, ?Yonsei University Observatory,
Kyung Hee University, °Sejong University

We performed simultaneous observations of SiO v=1, 2, #Si0 v=0, J=1-0 and H.O
616—D23 maser lines toward 132 AGB and 183 post-AGB stars in order to investigate how
evolutionary characteristics from AGB to post-AGB stars appear in these two maser
emissions. The observations were carried out from 2011 February to 2012 March using
the Korean VLBI Network 21-m radio telescopes. We have detected SiO and/or HsO
maser emission from 29 sources out of 183 post-AGB stars including 19 new detections.
Of 132 AGB stars which are mainly selected based on the IRAS Point Source Catalog, we
detected SiO and/or H,O maser emission from 38 stars including 18 newly detected
sources. An evolutionary characteristic from AGB to post-AGB stars is discussed in
IRAS two-color diagram. It is found that SiO v=2, J=1-0 maser emission without SiO v=1
maser detections was detected from 8 sources among 21 SiO detected post-AGB stars
and the intensity of SiO v=2, J=1-0 maser tends to be much stronger than that of SiO
v=1. We also found that for the post-AGB stars the maser detection rate of blue group
sources (which have higher outflow velocities than red group) are higher than that of red
group. Especially, only H,O maser emission was detected from 7 sources among 94 red
group sources without SiO maser detections.
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[*KVN-05] Simultaneous observations of SiO v=1 and v=2, J=1-0
masers toward WX Pisces with the KVN+VERA

Youngjoo Yun'?, Se-Hyung Cho'?, Hiroshi Imai®, Jaeheon Kim'*®,
Dong-Hwan Yoon'®, Chi-Young Cho"’, and VERA Evolved Star WG
IKASI, ?Yonsei Univ, *Kagoshima Univ, *Yonsei Obs.,, °Kyung Hee Univ,

6Seoul National Univ, "Sejong Univ.

We present the results of simultaneous observations of SiO v=1 and 2, J=1-0 maser
lines which were carried out with the combined network of the KVN and VERA in 2012
April. The observations were performed toward a long period OH/IR star, WX Psc in
order to test the technical and scientific feasibilities of the KVN+VERA combination. The
resultant (u, v) coverage of the KVN+VERA combined array enhances the image quality.
We confirmed that the distribution and intensity of individual maser spots using the
combined network are more reliable compared with the images using the KVN or VERA
only. This observation also provides a chance to find a high sensitivity and imaging
quality which are comparable to those of VLBA.

In addition, the simultaneous observations of two SiO v=1 and 2, J=1-0 maser lines
enable us to trace the detail physical environments close to the central star due to
different high excitation conditions between two lines at a time.

[*KVN-06] Toward early scientific results on AGNs:
‘KAVA’(KVN and VERA array) joint AGN WG report

Sohn, Bong Won!, Kino, Motoki®, Niinuma, Kotaro®, Lee, Sang-Sung’,
Honma, Mareki?, Nagai, Hiroshi?, Sascha Trippe, Sascha’, Jung, Taehyun'
and joint AGN WG members
'Korea Astronomy and Space Science Institute
“National Astronomical Observatory of Japan
Yamaguchi University
1Seoul National University

We report the results of KVN-VERA('KAVA’; KVN and VERA Arrary) AGN WG
test observation in 2011 and 2012. The results from these commisioning years show that
"KAVA' is able to produce noble images of radio loud AGNs at 22 and 43GHz. This
dedicated high frequency VLBI facility will be especially competitive for the regions
where conventional low freuquency facilities see the optically thick part of synchrotron
radiation. In the second part of this talk, we report the early science activities of the AGN
WG. Sgr Ax*, Jet acceleration zone of M87, extremely young radio galaxies are the prime
cadidates of the joint activities. Lastly we will stress how the phase-referencing 'KAVA'’
does enhance the imaging sensitivity and open new era of VLBI AGN researches.
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[*KVN-07] Early Science of KVN: 43GHz fringe survey

Sang-Sung Lee, Leonid Petrov, Jongsoo Kim, Taehyun Jung, Bong Won Sohn
and Do-Young Byun
Korean VLBI Network, Korea Astronomy and Space Science Institute

This paper presents the results of one of early sciences with Korean VLBI Network
(KVN): a large fringe survey of compact radio sources at 43GHz. We established the
catalog of correlated flux densities in three ranges of baseline projection lengths of 637
sources from a 43 GHz (Q-band) survey observed with the Korean VLBI Network. Of
them, 623 sources have not been observed before at Q-band with VLBI. The goal of this
work in the early science phase of the new VLBI array is twofold: to evaluate the
performance of the new instrument that operates in a frequency range of 22 - -129 GHz
and to build a list of objects that can be used as targets and as calibrators. We have
observed the list of 799 target sources with declinations down to -400.. Among them,
724 were observed before with VLBI at 22 GHz and had correlated flux densities greater
than 200 m]Jy. The overall detection rate is 78%. The detection limit, defined as the
minimum flux density for a source to be detected with 90% probability in a single
observation, was in a range of 115 - -180 mJy depending on declination. However, some
sources as weak as 70 mJy have been detected. Of 623 detected sources, 33 objects are
detected for the first time in VLBI mode. We determined their coordinates with the
median formal uncertainty 20 mas. The results of this work set the basis for future
efforts to build the complete flux-limited sample of extragalactic sources at frequencies 22
GHz and higher at 3/4 of the celestial sphere.

[TKVN-08] MOGABA: Monitoring of Gamma-ray Bright AGN with
KVN 21-m radio telescopes at 22, 43 and 86GHz

Sang-Sung Lee, Do-Young Byun, Junhyu Baek, Myounghee Han Jihae Yang
and Bong Won Sohn
Korean VLBI Network, Korea Astronomy and Space Science Institute

We report preliminary results of MOGABA project for monitoring total flux density,
linearly polarized flux, and polarization angle at 22, 43 and 86GHz of Gamma-ray bright
AGN (Active Galactic Nuclei) with KVN (Korean VLBI Network) 21-m radio telescopes.
The project has been conducted in one year since May 2011 with an effective monitoring
cycle of 1 week, observing four main objects (3C 454.3, BL Lac, 3C 273, and 3C 279).
More objects were included in the source list when they had flared in Gamma-ray.
Especially, we included a compact radio source at the Galactic center, SgrA* since Jan.
2012. In this paper, we report the current status of the project and preliminary results for
the monitoring observations.
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[EKVN-09] Simultaneous observations of SiO and H,O masers toward
OH/IR stars

Chi-Young Cho'?, Se-Hyung Cho*’, Jaeheon Kim**°, Dong-Hwan Yoon®
Youngjoo Yun®!, and Sungeun Kim'
ISejong University, °Korea Astronomy and Space Science Institute, *Yonsei University,
?Yonsei University Observatory, °Kyung Hee University,
%Seoul National University

We performed simultaneous observations of SiO v=1, 2, #SiO v=0, J=1-0 and H,O
616523 maser lines toward 252 OH/IR stars using the Korean VLBI Network 21m
telescopes. The observations were carried out from 2011 November to 2012 July for
studying SiO and H»O maser properties associated with the evolutionary stages of OH/IR
stars. Both H,O and SiO masers were detected from 49 sources, one-side maser of SiO
and H,O was detected from 109 and 11 sources, respectively. Mutual relations between
SiO and H>O maser properties are investigated based on statistical analyses. We also
investigate these maser properties in the IRAS two-color diagram related with stellar
evolutionary sequence.

[¥KVN-10] Monitoring of Gamma-ray Bright Quasars 3C279 and
1510-089 at 22, 43 and 86GHz using KVN Single Dish Telescopes

Jun-Hyun Baek, Sang—-Sung Lee, Do-Young Byun,
Jee-Hye Yang, Myoung—-Hee Han, and Bong-Won Sohn
Korean VLBI Network, Korea Astronomy and Space Science Institude

AGN(Active Galactic Nucleus) consists of a supermassive black hole located at its
center, an accretion disk around the black hole, and bipolar jets. Since May 2011, we have
performed the MOGABA (Monitoring Of GAmma-ray Bright AGN) project for observing
gamma-ray bright AGN once a week at multifrequencies using KVN(Korean VLBI
Network) 21m radio telescopes. The MOGABA project is the observations for measuring
the degree of polarization, polarization angle, and total flux of about 20 AGN at 22, 43 and
86GHz. By this project, we are able to investigate polarization characteristics, spectral
index, and variation of rotation measure at radio wavelengths of gamma-ray bright AGN
and to study possible relation between gamma-ray flares and magnetic field structure
change in AGN. According to previous research, gamma-ray flares of some AGN are
coincident with large changes in angle of linear polarization. In this paper we report the
preliminary results of linear polarization and total flux at 22, 43, 86GHz of gamma-ray
bright quasars 3C279 and 1510-089 showing noticeable variation of total flux at 22GHz in
late 2011, and discuss possible correlation with gamma ray light curves.
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[¥KVN-11] Monitoring of gamma-ray bright AGN BLLAC and 0]287
with KVN 21m radio telescopes

Myoung-Hee Han, Sang-Sung Lee, Do-Young Byun,
Jee-Hye Yang, Jun-Hyun Baek and Bong-Won Sohn
Korean VLBI Network, Korea Astronomy and Space Science Institude

MOGABA is a project monitoring of gamma-ray bright AGN(Active Galactic Nuclei).
Since May 2011, we have observed total flux, degree of linear polarization, and
polarization angle of about twenty AGN once a week at 22, 43 and 86GHz using
KVN(Korean VLBI Network) 21m radio telescopes. We have observed variation of total
flux of BLLAC and OJ287 from May 2011 to March 2012. We have observed flares of
total flux at 22GHz for those sources from October 2011 to November 2011. In this paper
we report the variation of total flux, degree of linear polarization and polarization angle at
22, 43, 86GHz for BLLAC and O]287.
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physics of cosmic distances, |AUS 290 Feeding compact objects: Accretion on all
scales, [AUS 291 Neutron stars and pulsars: Challenges and opportunities after 80
Years, IAUS 292 Molecular Gas, DOust, and Star Formation in Galaxies, [AUS 293
Formation, detection, and characterization of extrasolar habitable planets, I|AUS 294
Solar and astrophysical dynamos and magnetic activity,

IAUS 295 The intriguing life of massive galaxies), 18JH2l Special Session (SpSi
Origin and complexity of massive star clusters, SpS2 Cosmic evolution of groups and
clusters of galaxies, SpS3 Galaxy evolution through secular processes, SpS4 New era
for studying interstellar and intergalactic magnetic fields, SpS5 The IR view of
massive stars: the main sequence and beyond, SpS6  Science with large solar
telescopes, SpS7 The impact hazard: current activities and future plans, SpS8
Calibration of star—formation rate measurements across the electromagnetic spectrum,
SpS9 Future Large Scale Facilities, SpS10 Dynamics of the star-planet relations,
SpS11 |AU Strategic Plan and the Global Office of Astronomy for Development, SpSi12
Modern views of the interstellar medium, SpS13 High-precision tests of stellar
physics from high-precision photometry, SpS14 Communicating astronomy with the public
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One of the widest FOV telescopes in the World

24 hour monitoring with three telescopes

Wide field telescope with 1.6m aperture
for the Korea Microlensing Telescope Network Project
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Gwangju is well-known for its authentic Korean cuisine and

warm local hospitality. You will be delighted by the rich and

tasty dishes that Gwangju locals are so proud of.
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An international convention city
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world-class international convention city.

G @ GWANGJU

CONVENTION & VISITORS BUREAU

2FL, Kimdaejung Convention Center, 1159-2, Chipyeong-dong, Seo-gu, Gwangju, Korea, 502-828 tel. 82-62-611-3622 / fax.82-62-611-3612
e-mail: tina@gwangjucvb.or.kr / www.gwangjucvb.or.kr

FTHAETI R A37A 23, 20124 10€ / 311



(F)FIAEL: 2z2 &

et 23FoHakel ofzy

KOMPSAT-2 9|
KOMPSAT-3 2|M
Hz|oF 9| 2H
A I XM
4 #EH ZO0F AJAEL JHg

ZHRH L)
://www.ikasta.com

312 / Bull. Kor. Astron. Soc. Vol. 37 No. 2, Oct. 2012




Support your dream

il
e Aee

S5

i

Gretaso|2E AEHE L7199
A& AT ANEF 1194-7 Bod9 401 TEL 02.571.3764 FAX 02.571.3765

r°*'

AEEF3I R A37A 23, 201243 10€ / 313



A 00-00 %
Ak ZJ
O o
FTAEYY S
ST EA ek

™ )

3 Abgre] 0000W @FAEets 00 &%
wojFolN HES the =Fo)

BEAZI ©] A= FARUT

AR F2EA R

0000 00¥ 004

A RFAE

£

33 WgE

314 / Bull. Kor. Astron. Soc. Vol. 37 No. 2, Oct. 2012



o
=

> ool T - AEAE

A 00-00 =

9 Age] BTHEHHA
g =80l 00009 Oub7] $4
AR o] 4 FAFUL,

AAE - =2AE, JKAS 00, 00 (0000. 0)

0000d 00¢¥ 004

Aegel F=AE

o

3%

(Journal of

the Korean Astronomical Society)o] %3k

Y=o 2

!

g HEE3 R #3744 25, 20121d 10€ / 315



’:.':q 1 ] |'\'q;_._. ll | -{.I j{il ,:'I | 1

i \ 1 IN/] A

\E}'H— .-:al: _-.': it \I“‘q:..' _-'] nfrl A..-:_ ﬁ f _.-.lll .-"iJ!\.. -I:IF-H:'--
| LIDIE

CINEMA Specilication




	2012fallbkas(최종-수정)
	책갈피
	RANGE!A1
	RANGE!A1:F48
	RANGE!A32
	_GoBack
	flash
	RANGE!A1:H48



