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The Korean Astronomical Society—Astronomical Society of
Japan Joint Sessions
on Solar-terrestrial Environments

The Korean Astronomical Society (KAS)-Astronomical Society of Japan
(ASJ) Joint Sessions on Solar-terrestrial Environment are the first joint
effort between the two astronomical societies respectively representing
Korea and Japan. In 2010, Prof. Hideyo Kuneida, the former president of
ASJ and Prof. Kap-Sung Kim, the president of KAS agreed on future joint
programs between the two societies within the scope of either society’s
annual meetings, and the present Joint Sessions are a historical beginning of
such efforts endorsed by the presidents of ASJ (Prof. Sadanori Okamura)
and KAS (Prof. Kap-Sung Kim). It is hoped that more joint efforts will be
pursued between KAS and ASJ from now on and will benefit the

advancement of astronomy and space sciences of both countries.

Scientific Organizing Committee

Gwangson Choe (Co-chair, Kyung Hee University)

Kazunari Shibata (Co-chair, Kyoto University)

Jongchul Chae (Seoul National University)

Reizaburo Kitai (Kyoto University)

Kyung-Suk Cho (Korea Astronomy and Space Science Institute)
Yoshinori Suematsu (National Astronomical Society of Japan)

Yi Yu (Chungnam National University)
Local Organizing Committee

Young-Deuk Park (Chair, Korea Astronomy and Space Science Institute)
Yong-Jae Moon (Kyung Hee University)

Yeon-Han Kim (Korea Astronomy and Space Science Institute)

Tetsuya Magara (Kyung Hee University)

Su-Chan Bong (Korea Astronomy and Space Science Institute)
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Program of the KAS-ASJ Joint Sessions

on Solar-terrestrial Environments

in Korean Astronomical Society 2011 Fall Meeting

5 October

2011 (Wed)

09:00-

09:30-09:45
09:45-10:15
10:15-10:30

Registration open

Opening ceremony (in Korean)
Plenary talk (Hall 1): M. S. Chun, Yonsei Univ. (in Korean)

Break

KAS—-ASJ Joint Sessions on Solar—terrestrial

Environments |

Hall 3, 10:30-12:05
Chair: Y. D. Park, KASI

Ph-Q H Park. Seoul Development of Fast Imaging Solar
10:30-10:55 thesis ' . Spectrograph and Observation of the Solar
Nat. Univ.
p.80 Chromosphere
) ) invited | S. Oh, Simultaneous Forbush Decrease Caused
10:55-11:20 Chungnam by a CME Shot by the STEREO
.80 Nat. Univ. y y
oral VHF Coherent Scatter Radar Observations
. . Y. S. Kwak, . . )
11:20-11:35 KAS]| of Mid-latitude E— and F-region
p.81 Field—Aligned Irregularities over Korea
oral D. Martini, . . i
p.81 Univ. 9 9
oral Current Status of KASI Solar Radio
11:50-12:05 S. Bong, KASI )
Observing System
p.82
12:05-13:30 Lunch
13:30-14:00 Plenary talk (Hall 1): R. de Grijs, Peking Univ.
14:00-14:30 Break (Poster)

14 / Bull. Kor.
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KAS-ASJ Joint Sessions on Solar-terrestrial

Environments |l

Hall 3, 14:30-16:05
Chair: K. Shibata, Kyoto Univ.

inviteq | B- P. Lin,
14:30-14:55 SSL/UC Large Solar Eruptive Events
p.82 Berkeley
invited ) Moreton Wave and EUV Wave Associated
. . A. Asai, Kyoto .
14:55-15:20 Univ with the 2010 February 7 and 2010 August
p.83 ‘ 18 Flares
15:20-15:35 oral :; l\/lagarii Formation of Quadrupole-like Structure via
:20-15: un ee
p.83 U{]ivg Flux Emergence on the Sun
oral Study of Magnetic Helicity Injection in the
. . S. H. Park, . ) .
15:35-15:50 KAS| Active Region NOAA 9236 Producing
p.84 Multiple CME Events
15:50-16:05 oral H. Jun, Kyung | Development of Ballooning Instabilities in
D.84 Hee Univ. the Solar Atmosphere
16:05-16:30  Break

KAS-ASJ Joint Sessions on Solar-terrestrial

Environments |l

Hall 3, 16:30-18:05
Chair: J. Chae, Seoul Nat. Univ.

_ | nvited | 5 K Solanki, | SUNRISE: The Mission and Selected
16:30-16:55 )
MPS Science Results
p.85
16:55-17:20 invited | . Hagino, Infrared Spectro—Polarimeter of the Solar
' ' 0.85 NAOJ Flare Telescope at NAOJ
oral T Anan Developments of the Wide Wavelength
17:20-17:35 K‘ oto U,niv Range Polarimeter of the Domeless Solar
p.86 y ‘ Telescope at the Hida Observatory
oral J. Y. Lee, . .
17:35-17:50 Kyung Hee | 1t 0 O e Basion Goanal Loaps
.86 univ. 9 g P
. On the Optical Characteristics of Solar
oral J. shin, X—Ray Telescopes: Possible Relation
17:50-18:05 Kyung Hee v 1elescopes: .
0.87 Univ between Vignetting Effect and Mirror

Scattering

¢ HEES R A36d 25, 20119 10¥ / 15



6 October 2011 (Thu)

KAS-ASJ Joint Sessions on Solar-terrestrial

Environments IV

Hall 4, 9:00-10:35
Chair: R. Kitai, Kyoto Univ.

09:00-09:25 invited | Y. Suematsu, | Study of Short-Term Sunspot Motion
' ’ p.87 NAOJ toward Flare Onset Prediction
invited | J. Chae, . .
09:25-09:50 Seoul Nat. (F)I:rin(])obsser:\éilons of Shocks in the Solar
p.88 Univ. P
oral D. Son Observations of Solar Filaments with Fast
09:50-10:05 Séoul g’Nat Imaging Solar Spectrograph of the 1.6
. ' 88 Univ ' meter New Solar Telescope at Big Bear
P ’ Solar Observatory
10:05-10:20 oral E uSn. LeeHee 3-D Structure of a Coronal Jet Seen in
' = lpse | o Hinode, SDO, and STEREO
oral S. K. Sung,
10:20-10:35 Kyung Hee Multi-Observations of Magnetic Cloud
p.89 Univ.
10:35-11:00 Break

KAS-ASJ Joint Sessions on Solar-terrestrial

Environments V

Hall 4, 11:00-12:30
Chair: T. Magara, Kyung Hee Univ.

. . invited | Y. J. Moon, Development of Empirical Space Weather
11:00-11:25 Kyung Hee .
p.90 Univ Models Based on Solar Information
11:95-11:45 invited | R. Kital, Data Archive Project of 44-year Full Disk
' ' .90 Kyoto Univ. | Call K Images at Kyoto University
oral K. H. Kim, Magnetospheric and lonospheric Responses
11:45-12:00 Kyung to the Passage of Solar Wind Discontinuity
p.9f Hee Univ. on 24 November 2008
oral 'S H. Choi, ,
12:00-12:15 Design of Korean Data Center for SDO
KASI/KHU
p.92
. . oral P. .H' Yoon, Proton Temperature Anisotropy vs. Parallel
12:15-12:30 Univ. . .
Beta in the Solar Wind
p.92 Maryland

16 / Bull. Kor. Astron. Soc. Vol. 36 No.
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12:30-13:30 Lunch

KAS-ASJ Joint Sessions on Solar-terrestrial Environments VI
Hall 4, 13:30-14:45
Chair: Y. Yu, Chungnam Nat. Univ.

invited K. Fujiki,
. . STEL, Solar Wind Observations Using STELab-IPS
13:30-13:55
Nagoya Array In Japan
p.93 )
Univ.
. . invited H. Koshiishi. Recgnt A.ct|V|t.|es in Space Environment
13:55-14:15 JAXA Engineerings in Japan Aerospace
0.93 Exploration Agency
oral E. Lee, Recurrent Dipolarizations of Near—Earth
14:15-14:30 Kyung Hee | Magnetotail during High—-Speed Solar Wind
p.94 Univ. Streamers
oral Electron Microburst Energy Dispersion
14:30-14:45 J. Lee, KASI ; . .
D.94 Calculated by Test Particle Simulation

14:45-15:00 Break

15:00-15:30 Plenary talk (Hall 1): K. Shibata, Kyoto Univ.

Solar and Stellar Flares—from Microflares to Superflares (p.49)
15:30-15:50 Photo session

15:50-19:00 KAS business meetings, etc. (in Korean)
19:00-21:00 Banquet

YA R A36d 25, 20119 10¥ / 17



[ Posters ]

Comparison of the Radial Velocities of Halo CMEs

T. H.  Kim,
) p.95 | Based on a Flux Rope Model and an Ice Cream
Kyung Hee Univ. Cone Model
H.  Kim, 95 An Investigation of the Photospheric and
Kyung Hee Univ. P Chromospheric Layers of Sunspots
H. 0. Na, 9% Comparison of Cone Model Parameters for Halo
Kyung Hee Univ. P Coronal Mass Ejections
S.  Park, Ca Il Transient Brightenings Associated with Canceling
p.96 .
KAS| Magnetic Features
J. Park, Empirical Forecast of Solar Proton Events Based on
p.97
Kyung Hee Univ. Flare and CME Parameters
H. Yang, . ) . .
p.97 FISS Observation of Bright Rims of Solar Filaments
Seoul Nat. Univ.
K. J. Lee, 98 Solar Flare Rate and Probability depending on Sunspot
Kyung Hee Univ. P Classification and Its Area Change
M. Jang, 0.99 Merging and Splitting of Coronal Holes through a Solar
Kyung Hee Univ. ' Cycle
J. Chae, 100 Prediction of the 24" Solar Maximum Based on the
Seoul Nat. Univ. P Principal Component—-and-Autoregression Method
G. S.  Choe, 100 Evolution of the Magnetosphere in Response to a
Kyung Hee Univ. P Sudden Ring Current Injection
J. D Lee, Validation of GNSS TEC from NMSC GNSS Processing
p.101
SELab, Inc. System
J. H. Baek, 101 Space Weather Monitoring System for Geostationary
KASI P Satellites and Polar Routes
J. M. An. The Effect of Field-line Twist on the Dynamic and
) p.102 | Electric Current Structures of Emerging Magnetic Field
Kyung Hee Univ. on the Sun
J. Park, Development of an Automatic Program to Analyze
) p.102 | Sunspot Groups on SOHO/MDI Continuum Images
Kyung Hee Univ. Using OpenCV
V. S, Pandey, 0.103 Numerical Simulations of the Vertical Kink Oscillations

Kyung Hee Univ.

of the Solar Coronal Loop with Field—Aligned Flows

18 / Bull. Kor. Astron. Soc. Vol. 36 No. 2, Oct. 2011



AEEF(FA2) A A <108 59 ()

N 3 (B3l d 22d)
09:30 ~ 09:45 = A (SI=2H2AFR/AY 9ES)
AESEEA A4 D AT A4
z3 39 HE : AZS(Fa) |
09:45~10:15 = IT-01 (p.47)
Review of the Globular Cluster’'s works for the last 40 years
HEA(HAMICTH)
[10:15~10:30 ENENE \
‘ Large Scale Structure and Cosmology T HFA(ZE) ‘

10:30~10:45 2 GC-01 (p.51)
Precise measurements of distance using large scale structure formation
&8 (KIAS), M3IE(University of Berkeley)
10:45~11:00 7 GC-02 (p.51)
Luminous Red Galaxy Clustering Topology of the final SDSS data

z2d(BslH), otay, AdFsH(LsSHEE),

=
=

i)

0x
:lz
0
Lon
o

11:00~11:15 2 GC-03 (p.52)
Development of a New Cosmological Hydro Simulation Code
LFBHUSWER), ARG, 28(FsH), 2EE(KIAS)
11:15~11:30 7 GC-04 (p.52)
Galaxy overdensities at intermediate to high redshift
ZRI(H2A), dHA(MS)
11:30~11:45 2 GC-05 (p.53)
Modeling the tidal connection between in and around galaxy clusters
S80I, OlF=(ME)
11:45~12:00 2 GC-06 (p.54)
Modelling the shapes of the largest gravitationally bound objects

Graziano Rossi(KIAS), RaviK. Sheth, Giuseppe(University of Pennsylvania)
Tormen(University of Pennsylvania)

[12:00~13:30

0z
0
=
£

[ 23 2 BT : 0IY2(NEW) |
13:30~14:00 = IT-02 (p.48)
Star Cluster Formation: The Big Picture

Richard de Grijs(Kavli Institute for Astronomy & Astrophysics)

=
=]

14:00~14:30 TLAE

g
e

0ls \
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\ AZEF(EI2=) A A 21048 58 )
Y #¥I(ZEH) |

S

‘ Cosmology, Galaxies, and Exotic Objects

14:30~15:00 = GC-07 (p.54)

285 LdE0UHX
2E2, 201, 2LE, FH(HH)

=]

Type la =4&IH2]
0y

40

15:00~15:15 F GC-08 (p.54)
Luminosity function and size distribution of HIl regions in M51
Ol& &, olda(Msd)
15:15~15:45 8 GC-09 (p.55)
Starburst and AGN activity in local infrared luminous galaxies
OIZSE(MSU/HEH)
15:45~16:00 + GC-10 (p.55)
From Brown Dwarfs to Gamma Ray Bursts at High Redshift: Overview of Current CEOU
Activities
LHA(MEH)
[16:00~16:30 4 2 0I5 \
IHE : ABL(HR2Y) |

‘ Numerical Understanding of Galaxies

16:30~16:45 7 GC-11 (p.56)
Gas Inflow from the Central Few Hundred Parsec to the Few Parsec Regions
oletd, A& 4=(FsIth)

16:45~17:00 7 GC-12 (p.56)
Toward a Relativistic Magnetohydrodynamic Code
Xt

=]

4

g, Fs=(320U)

ra

17:00~17:15 7 GC-13 (p.57)
Effects of Spiral Arms on the Gaseous Features of Barred Spiral Galaxies
2E3|(HMSU), LSEN(MS/Institute for Advanced Study)

17:15~17:30 7 GC-14 (p.57)
ith a cosmological hydro code
SAZ(HAITH)

A study of sub—galactic scale structure formation with a
AXIB(ZE), 2FsH(SUsH), 484-(F3 M), 4%

17:30~17:45 3 GC-15 (p.58)

Disk Galaxy Warp Formation via Close Encounters
2 HE(H M), Sebastien Peirani(institut d’Astrophysige de Paris), £JI1&, BHE &
SAX(ANICH)

17:45~18:00 T GC-16 (p.58)
SPH models of the interactions in Stephan's Quintet

o

0x
e
o
on
[
Lo
ri0

Hl
[>

[l
g
oy

18:00~19:00
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| A2TER( LI~ ) A A 2109 59 &) |

EXECEIEED) B AAL>™IH)
09:45~10:15 = IT-01 (p.47)
Review of the Globular Cluster’s works for the last 40 years

100

.
o
oM

J
bl

[10:15~10:30

‘Solar—terrestrial Environments | Y HIS(MENA) ‘

10:30~10:55 & SE-01 (p.80)
Development of Fast Imaging Solar Spectrograph and Observation of the Solar
Chromosphere
Hyungmin Park(Seoul National University)

10:55~11:20 = SE-02 (p.80)
Simultaneous Forbush Decrease caused by a CME shot by the STEREO
Suyeon Oh, Yu Yi(Chungnam National University)
11:20~11:35 7 SE-03 (p.81)
VHF coherent scatter radar observations of mid-latitude E- and F-region field—aligned
irregularities over Korea
Tae-Yong Yang, Young-Sil Kwak, Jae—Jin Lee, Junga Hwang, and Young—Deuk
Park(KASI)
11:35~11:50 7 SE-04 (p.81)
Kalman filter technigue for defining solar regular geomagnetic variations
Daniel Martini(Kyung Hee University), Mikko Orisp&dd, Thomas Ulich, Markku
Lehtinen(Sodankyla Geophysical Observatory), Kalevi Mursula(University of Oulu),
Dong-Hun Lee(Kyung Hee University)
11:50~12:05 =+ SE-05 (p.82)
Current Status of KASI Solar Radio Observing System
Su-Chan Bong(KASI), Jung—Eun Hwangbo(KASI/UST), Sung-Hong Park, Be—-Ho Jang,
Chang Hoon Lee, Ji-Hye Baek, Kyung-Suk Cho, Young—Deuk Park(KASI), Dale E.
Gary(New Jersey Institute of Technology), Dae-Young Lee(UST)

0

N \

[12:05~13:30

EXECICIEEDS) B olgRHEH)
13:30~14:00 = IT-02 (p.48)
Star Cluster Formation: The Big Picture
Richard de Grijs(Kavli Institute for Astronomy & Astrophysics)

[14:00~14:30 ZAE 28 2 0IS \

‘ Solar—terrestrial Environments I Z& : K. Shibata(Univ. Kyoto)‘

14:30~14:55 = SE-06 (p.82)
Large Solar Eruptive Events
R. P. Lin(Univ. of California/Kyung Hee University)
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A A G108 5¢ ()
HE : K. Shibata(Univ. Kyoto)|

AAFA( 9= )

‘ Solar—terrestrial Environments I
= SE-07 (p.83)
Moreton Wave and EUV Wave Associated with the 2010 February 7 and 2010 August

14:55~15:20
Ayumi Asai, Hiroaki Isobe, Shinsuke Takasao, and Kazunari Shibata(Kyoto University)

18 Flares

15:20~15:35 + SE-08 (p.83)
Formation of quadrupolar-like structure via flux emergence on the Sun
Tetsuya Magara, Jun—-Mo An, Hwan-Hee Lee, and Ji-Hye Kang(Kyunghee university)

(p.84)

15:35~15:50 + SE-09
Study of Magnetic Helicity Injection in the Active Region NOAA 9236 Producing Multiple
Sung-Hong Park, Kyung-Suk Cho, Su-Chan Bong, Young-Deuk Park(KASI)

CME Events
15:50~16:05 + SE-10 (p.84)
Development of Ballooning Instabilities in the Solar Atmosphere
Hongdal Jun, G. S. Choe, Sunjung Kim(Kyunghee university)
E |
& MSE(HSU)

Al 4l
= =

o

[16:05~16:30
‘ Solar—terrestrial Environments Il

16:30~16:55 = SE-11 (p.85)
SUNRISE: The Mission and Selected Science Results
Sami K. Solanki(Max Planck Institute for Solar System Research/KHU) the Sunrise Team
16:55~17:20 = SE-12 (p.85)
Infrared Spectro—Polarimeter of the Solar Flare Telescope at NAOJ
Masaoki Hagino, Takashi Sakurai, Yoichiro Hanaoka, Kazuya Shinoda, Motokazu
Noguchi, Masakuni Miyashita, Takeo Fukuda, Isao Suzuki, Takehiko Arai(NAOJ), Norihide
Takeyama(Genesia Corporation)

of the Domeless Solar

17:20~17:35 7 SE-13 (p.86)
Developments of the Wide Wavelength Range Polarimeter
Telescope at the Hida Observatory

Tetsu Anan, Kiyoshi Ichimoto(Kyoto University), Akihito Oi(lbaraki University), Satoru
Ueno, Goichi Kimura, Yoshikazu Nakatani(Kyoto University)
(p.86)
The Role of Magnetic Topology in the Heating of Active Region Coronal Loops

17:35~17:50 + SE-14
Jin=Yi Lee(Kyunghee university), Graham Barnes, K.D.Leka(Harvard—Smithsonian Center
for Astrophysics), Katharine K .Reeves, K. E. Korreck, L. Golub, E. E.
Deluca(Harvard—Smithsonian Center for Astrophysics)

17:50~18:05 =+ SE-15 (p.87)
On the Optical Characteristics of Solar X-Ray Telescopes: Possible Relation between
Vignetting Effect and Mirror Scattering
Junho Shin(Kyunghee university), Takashi Sakurai(NAOJ)
18:05~19:00 EAHRE \

22 / Bull. Kor. Astron. Soc. Vol. 36 No. 2, Oct. 2011



| ASTEZ(oFREL) A Al 2 : 109 59 (F) |

[ 23 2 (RZEET) Y : 2A8(Za0) |
09:45~10:15 = IT-01 (p.47)
Review of the Globular Cluster’s works for the last 40 years

>

HE2A(SAITH)

[10:15~10:30

{0
e
e
o
o

EEE

b

s

R BT PREMED) |

10:30~10:45 F IM-01 (p.104)
A catalog of infrared supernova remnants in the Large Magellanic Cloud

Mo, PEE(MEH)
10:45~11:00 + IM-02 (p.104)

X-ray observation of the shocked red supergiant wind of Cassiopeia A
OITHE(EEH), ea=2(University of Texas at Arlington)
11:00~11:15 F IM-03 (p.105)
The D/H Ratio of Water Ice at Low Temperatures

0ld2(Z3lth), Edwin Bergin(University of Michigan)
11:115~11:45 = IM-04 (p.105)

Massive Star Formation and Astrochemistry

e
02
o
o
O
2

11:45~12:00 +* IM-05 (p.106)
2cl2 A2l 2X22 CO 2=1t EEd

S
0B
o
0
02
i)

Of
oc
2

[12:00~13:30 EEE \

[ 28 2 (RILET) BT : 0YR(HEH) |
13:30~14:00 = IT-02 (p.48)
Star Cluster Formation: The Big Picture

Richard de Grijs(Kavli Institute for Astronomy & Astrophysics)

=
=]

[14:00~14:30 T AE

g
plel

s \

EEENEE T Y : 0 FR(H2N) |

14:30~15:00 = IM-06 (p.106)
Core Formation in a Turbulent Molecular Cloud

UES(FE2HA)
15:00~15:15 7 IM-07 (p.107)
PDOF properties of ISM turbulence
XTEA, LollH(2a), Fs=(BEl), 25=(F2H), ZHA(ZLU)

r°l'
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M
o
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ASTEA(oFZTot) A A 2 : 109 59 () |

| gy, ug &

XA & EE O (H2YH)

15:15~15:30 + IM-08 (p.107)
Estimate the Magnetic Field Strength using rotation measure

15:30~15:45 7 IM-09 (p.108)
Comparing the statistics of isothermal compressible turbulence in simulation : Single
versus Double forcing

15:45~16:00 = IM=10 (p.108)

A Scali

ng of Velocity and Magnetic field in

Expanding/Collapsing Media

Il

=

P

(S

[0
Lon

Decaying  Turbulence in

[16:00~16:30

o

0
s}
0t

‘ KMT-net

16:30~16:45 F KMT-01 (p.119)

8| );” SH A—|

16:45~17:00 =
A0

E_I-AHII_|-=< )\lAE-H le\l— %ﬁi}

KMT-02 (p.119)
Et

MRS ste) SREAMRS

HEA(MEBU), KMTNet PSMC S8H 72Xt

17:00~17:15 7 KMT-03 (p.120)

D|.11IE',|» 06|.LH g|j:||6H/v| E.I»AH

=cC T

Ol<, 252, 0152, g2, Jdx, R, 7Y, O/8E(3E2H)
17:15~17:30 7 KMT-04 (p.120)
KMT-Netll SkyMapperE 0l&8t Ultra—Faint Dwarf Galaxies &4
HAF(M29), Helmet Jerien(ANU), Ol==Z(ZLY), Thorsten Lisker(U. of Heidelberg)

17:30~17:45 T KMT-05 (p.121)
Wide—-field and Deep Survey of Nearby Southern Clusters of Galaxies

Ol)\xl-(xL_l-EH)

dTd

HAR(MEH), Helmut Jerjen(Australian National University), Thorsten

Lisker(Heidelberg University), ZO0H2I(HAICH), 24, OIFH(ZS L)
17:45~18:00 T KMT-06 (p.121)
Supernovae Research Using the KMTNet

, 204! (University of Toronto)

18:00~19:00

Hl
[>
[l
e
oy
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HE I 201) |

Sascha Trippe(SNU)

‘ Radio properties of AGN
09:00~09:30 = GC-17 (p.59)
The long—term mm/radio activity of active galactic nuclei
(p.59)
MOGABA: Monitoring of Gamma-ray Bright AGN with KVN 21-m radio telescopes at 22
olatyd, 2Xdl, &Y

09:30~09:45 + GC-18
and 43GHz
(p.60)
Pilot observations of VLBI fringe survey at 43 GHz using VERA
), Mareki Honma(NAQJ), Y. Y. Kovalev(Astro Space Center of
Lebedev Physical Institute), Leonid Petrov(ADNET Systems Inc. / NASA GSFC),
=S (H2Y)

H2of

09:45~10:00 = GC-19

23It)

e OIM4(HEX
(p.60)
Flux Monitoring of Intraday Variable Source with the KVN Ulsan Radio Telescope
OIXJA(ME2/Eal), &8d, BEI(MEN), d4(

10:00~10:15 = GC-20

gEH, 014 (ANT), &S (HE)

10:15~10:30 + GC-21 (p.61)
KVN Observation on Radio-selected AGNs hosted by Elliptical Galaxies
[10:30~11:00 4 ¢ OIS
‘ Active Galactic Nuclei FE - ALS(MBH) ‘
(M2CH), Michitoshi Yoshida(Hiroshima
Univ./NAQJ), &4 & (A AITH)

11:00~11:15 + GC-22

(p.61)
On the Nature of LINERs: A Clue from Keck/LRIS Observations
IS X (A MICH), Masafumi Yagi(NAOJ), SE&

F(M2i), Vardha Bennert(University of California)

11:15~11:30 F GC-23 (p.62)
Narrow-line Region of Type | QSOs
SN (MSU), 2BE
11:30~11:45 3 GC-24 (p.62)
Defining the MBH-sigmax* relation using the uniformly measured stellar velocity
dispersions in the near—IR
22, TS (M2)
B8R, REsHMEU)

(p.63)

11:45~12:00 + GC-25
Recalibrating virial black hole mass estimators
12:00~12:15 7 GC-26 (p.63)
Current Status of the Quasar Selections at z > 5 from Infrared Medium—deep Survey
20|, AXE, MY, 2Es, AEE, 255, EFS(HMEU)

Hols, L4,
T HETI R A367E 2%, 2011d 104 / 25
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‘ Active Galactic Nuclei A ALS(MBH)

12:15~12:30 + GC-27 (p.64)
QSO Selections Using Time Variability and Machine Learning

2 & (Harvard—Smithsonian Center for Astrophysics/®AICH), B2 (M M), Charles
Alcock(Harvard-Smithsonian Center for Astrophysics), Roni Khardon(Tufts University)

[12:30~13:30 EIFE
[13:30~15:00 TAH Y
EES BT HBH(I)

15:00~15:30 = IT-03 (p.49)
Solar and Stellar Flares — from microflares to superflares -
Kazunari Shibata(kyoto University)

15:30~15:50 Ab & E
15:50~17:30 FILEARNS SHS
17:30~17:40 sS4

17:40~19:00 g J & 3

19:00~ M4 o
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‘ Solar—terrestrial Environments IV & : R. Kitai(Univ. Kyoto) ‘

09:00~09:25 = SE-16 (p.87)
Study of Short-Term Sunspot Motion toward Flare Onset Prediction
Yoshinori SUEMATSU(National Astronomical Observatory of Japan ),Clara V.
YATINI(National Institute of Aeronautics and Space)
09:25~09:50 = SE-17 (p.88)
FISS Observations of Shocks in the Solar Chromosphere
Jongchul Chae, Hyungmin Park, Heesu Yang(Seoul National University), Young—Deuk
Park, Jakyoung Nah, Kyung-Suk Cho, Bi-Ho Jang(KASI), Kwangsu Ahn(Big Bear Solar
Observatory), Wenda Cao, Philip R. Goode(Big Bear Solar Observatory)
09:50~10:05 + SE-18 (p.88)
Observations of Solar Filaments with Fast Imaging Solar Spectrograph of the 1.6 meter
New Solar Telescope at Big Bear Solar Observatory
Donguk Song, Hyung-min Park, Jongchul Chae, Heesu Yang(Seoul National University),
Young-Deuk Park, Jakyoung Nah, Kyung-Suk Cho, Bi-Ho Jang(KASI), Kwangsu Ahn,
Wenda Cao, Philip R. Goode(Big Bear Solar Observatory)
10:05~10:20 = SE-19 (p.89)
3-D Structure of a Coronal Jet Seen in Hinode, SDO, and STEREO
Kyoung-Sun Lee(Kyung Hee University), Davina Innes(Max Plank Institute for Solar

System Research), Yong-Jae Moon(Kyung Hee University), Kazunari Shibata(Kyoto
University)

10:20~10:35 + SE-20 (p.89)
Multi-Observations of Magnetic Cloud

Suk-Kyung Sung(Kyung Hee University), Katsuhide Marubashi(Retired), Dong—Hun
Lee(Kyung Hee University)

o

[10:35~11:00

e \

‘ Solar—terrestrial Environments V & . T. Magara(KHU) ‘

11:00~11:25 = SE-21 (p.90)
Development of Empirical Space Weather Models based on Solar Information
Yong-Jae Moon(Kyunghee University), Roksoon Kim(NASA Goddard Space Flight
Center), Jinhye Park, Kang-Jin(Kyunghee University)
11:25~11:45 = SE-22 (p.90)
Data Archive Project of 44-year Full Disk Call K Images at Kyoto University
Reizaburo Kitai, Satoru Uenoi, Ayumi Asai, Hiroaki Isobe, Hiroo Hayashi(Kyoto
University)
11:45~12:00 2 SE-23 (p.91)
Magnetospheric and ionospheric responses to the passage of solar wind discontinuity
on 24 November 2008
Khan-Hyuk Kim, Jong-Sun Park, Dong-Hun Lee(Kyunghee University), Young—-Deuk

Park(KASI), V. Angelopoulos(IGPP), N. Nishitani, T. Hori, K. Shiokawa(Nagoya
University), K. Yumoto, D. Baishev(LMIR)
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| AEEA(oHAZ) T A < 109 64 (B)

‘ Solar—terrestrial Environments V & . T. Magara(KHU)

12:00~12:15 7 SE-24 (p.92)
Design of Korean Data Center for SDO

Seonghwan Choi(KASI/KHU), Eunmi Hwang, Kyung-Suk Cho,
Yeon—-Han Kim, Young-Deuk Park(KASI), Yong-Jae Moon(KHU)
12:15~12:30 + SE-25 (p.92)

Proton Temperature Anisotropy vs Parallel Beta in the Solar Wind
Peter H. Yoon(KHU/Univ. Maryland)

[12:30~13:30

0A

Al Al 2F

(=] o

‘ Solar—terrestrial Environments VI & 0IR(EEH)

13:30~13:55 = SE-26 (p.93)
Solar Wind Observations Using STELab-IPS Array In Japan
Ken'ichi Fujiki, Munetoshi Tokumaru, Tomoya lju, Maria Hirota, Momotaro Noda,
Masayoshi Kojima(Nagoya University)
13:55~14:15 = SE-27 (p.93)
Solar Wind Observations Using STELab—-IPS Array In Japan
Ken'ichi Fujiki, Munetoshi Tokumaru, Tomoya lju, Maria Hirota, Momotaro Noda,
Masayoshi Kojima(Nagoya University)
14:15~14:30 + SE-28 (p.94)
Recurrent dipolarizations of near—Earth magnetotail during high—speed solar wind
streamers
Ensang Lee(Kyung Hee University), George K. Parks ,Mark Wilber, Naiguo Lin(University
of California), Ensang Lee(Chungbuk National University), Khan-Hyuk Kim(Kyung Hee
University)
14:30~14:45 = SE-29 (p.94)

Electron Microburst Energy Dispersion Calculated by Test Particle Simulation
Jaejin Lee, Yeon—Han Kim, Young—Deuk Park(KASI)

o
1z

[14:45~15:00

|

tH) |

| 23 ZA(NIZER) HE : HBEE
15:00~15:30 = IT-03 (p.49)
Solar and Stellar Flares — from microflares to superflares —

M

o

Kazunari Shibata(kyoto University)

[15:30~15:50 NTE Y |
[15:50~17:30 P IEREEEIEEE \
[17:30~17:40 B |
[17:40~19:00 ERIEE] \
[19:00~ IEEE: |
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| AsLFACoEEel) E A 1048 68 (F)
EEREEER Y GSV(FRS)
09:00~09:15 7 ID-01 (p.124)
K-GMT 2011 At &2
SR, AYS, MO, HPH (M)
09:156~09:30 7 1D-02 (p.124)
GMT FSM Prototype2l JHEY & &
2, DFE, SQIR(HRY), dS=(HEHN), 2354, 01F=(1SIIsH7R)
Ot (ZFIIR), Myung Cho(NOAO), &2Y, st AL 2L (M2H)
09:30~09:45 T 1D-03 (p.125)

CFHT: another opportunity for Korean Astronomy?

Christian Veillet(Canada—France—Hawaii Telescope)

09:45~10:00 + I1D-04 (p.125)

Development of medium resolution cross—dispersed silicon grisms in the Near Infrared ;

Direct Silicon wafer bonding technique
Hyeonju Jeong(The University of Texas/Z 3
Casey Deen(The University of Texas),

A=
i

3IT),

10:00~10:15 7 ID-05 (p.126)
Status Report of SPICA/FPC

|tH), Weisong Wang, Michael Gully-Santiago,
Daniel T. Jaffe(The University of

Texas/Z 3| 1)

HESHE(HM20), Toshio Matsumoto(A SCH/ISAS/JAXA), OITHE!, BEEE, YH=E, 222,

Ol&3], g4l SHAZ(MEY), 0I18S, YHA(MZ2U), SPICA/FPC Team
10:15~10:30 =+ ID-06 (p.126)

MIRIS 2F=&= Jtilct Noise Test

SHAL Olthal, 222, 324, 013, dHE(JE9), Ol9H(M2H/UST), E8E,

HS3, HESH(AEA), 015K 2H), Toshio Matsumoto(A 2CH), SHEE(HE2H)

[10:30~11:00 £4 9 0I5 \

BEREEN BT 0FE(REY) |
11:00~11:30 = ID-07 (p.127)

Multi-frequency bands receiver system and its test observation results

11:256~11:45 3 |D-08 (p.127)
KVN 21018 23S 0188 Hgd Ba 2= 85
HEY, 0ldd, MEE, 2
11:45~12:00 = ID-09 (p.128)

A0

=,

=S (FEN)

First Simultaneous Dual-Frequency Phase Referencing VLBI Observation with KVN

e,

r°l'
ri
M
ol

A2

[

HEF(HM2Y)
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| ASEEAF(oFEAH) = A 2 104 69 (B)

o

EEREEEN HE  0FB(HEN)

12:00~12:15 =2 ID-10 (p.128)

Updated Comparison Study of Extensive Air Shower Simulations with COSMOS and
CORSIKA

2X8, =g, FsH(3LU)
12:15~12:30 2 ID-11 (p.129)
Improvement of TAOS data process

Ols=s, HE, FAA(AANI), 22 (XM U/Harvard-Smithsonian Center for
Astrophysics), TAOS Team

12:30~13:30 g 4 Al 2
13:30~15:00 E A EH 22
=3 ZANLESR) ZE  HEFH(FE)

15:00~15:30 = IT-03 (p.49)
Solar and Stellar Flares — from microflares to superflares —
Kazunari Shibata(kyoto University)

15:30~15:50 AF R E A
15:50~17:30 LM BES
17:30~17:40 =4

17:40~19:00 3 &3

19:00~ N8 o &
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| A4EF(H]ERH ) = A <108 62 (5) \

09:00~09:30 = EP-01
o

HIAILO

09:30~09:45 T EP-02 (p.136)
20119 E SRHSSIOLE (KAO) BN 48 24
USH(E=HLE5), Yols(H2)
09:45~10:00 7 EP-03 (p.137)
H2SYIOE 2MHE HIIK0 e =X
Yo, HEU(H2N), YRK(BA2HLS), HSA(MEH)
10:00~10:15 7 EP-04 (p.137)
ZHol 8% #H(Gnomon) =&
FET, Y4B (H2), 0ISH(BEM), AY=(H20)
10:15~10:30 7 EP-05 (p.138)
HYARZ 0K C(RRFIXSH2 B LFHSC(EMEXE BXie Hn o7
DS, YBF, AYH(H2)
[10:30~11:00 £4 2 08 \
e R EEICED)) |

11:00~11:30 = ST-01 (p.140)
Observational Study from AGB Stars to Pre—Planetary Nebulae Using the KVN
ZHE(E2H)
11:30~11:45 2 ST-02 (p.140)
Detection of exoplanet around evolved K giant HD 66141
Ol &, SHOIQ(AEA), UHR(F =), David E. Mkrtichian(Crimean Astrophysical
Observatory), 222(H2™)
11:45~12:00 2 ST-03 (p.141)
Period Study and Light Curve Synthesis of BD Andromedae
233, &0lg, EUE=H),

o
rio
0
b
11
|
™
0
2

12:00~12:15 F ST-04 (p.141)
Physical parameters of the detached eclipsing binary KIC3858884
0ls=, d&a, OIMRA(EE2H)

12:15~12:30 =+ ST-05 (p.142)
Sejong Open cluster Survey. Il. The star forming region IC 1848 (W5)

e AEA(MSU), Rivkat Karimov, Mansur Ibrahimov(Ulugh Beg Astronomical
Institute)

12:30~13:30 M A \

r°l'
ri
M
o
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A4TEF(He]SR ) = A 2 ;108 6Y (F)

13:30~15:00

Hl
>
fual
e
oY

Z3 ZAH(ALER) A AEN(H

lon

tH)

15:00~15:30 = IT-03 (p.49)
Solar and Stellar Flares — from microflares to superflares -
Kazunari Shibata(kyoto University)

15:30~15:50 A& E I
15:50~17:30 LA™ BEE
17:30~17:40 =al

17:40~19:00 g J & 3

19:00~ X 9 gk &
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AA G108 79 (&)

y AL FF( Pz )
EEE BE : BHI(ROH) |
09:00~09:30 = IT-04 (p.50)
Particle Acceleration at Astrophysical Shocks
2ol d (R AHTH)
[09:30~10:00 ENERE \
‘ Early-type Galaxies and Galaxies in Cluster HE : 0l=E(ELU) ‘

10:00~10:30 = GC-28 (p.65)
Molecular gas and star formation in early—type galaxies
Martin Bureau(University of Oxford)

10:30~10:45 F GC-29 (p.66)

A WISE View of E+A Galaxies

NE2(AN), &54H(CEA Saclay/Service d'Astrophysique), =SS (HAI)

oS

10:45~11:00 7 GC-30 (p.66)
The internal UV-line-strength relations of early—type galaxies
Ol & (HMITH), Martin Bureau, Roger L. Davies(University of Oxford)

HEN(FE2H),
(p.67)
STELLAR POPULATIONS ON  THE

11:00~11:15 =+ GC-31
THE EFFECT OF  HELIUM-ENHANCED
ULTRAVIOLET-UPTURN PHENOMENON OF EARLY-TYPE GALAXIES
HE, B4, 012(HAITH)

11:15~11:30 +* GC-32 (p.67)
A Study of Galaxy Cluster Mergers Based on Cosmological Simulations

—— On the Evolution of Galaxy Mass Functions
), SAX(ANI)

+(2

lon

21

88, HAS(AAIT), AXS(ZSIN), FEHISN), BLH(H
[11:30~11:40 £4 9 0I5 \
[11:40~ SLTAEM AY 2 H3 \

daHEE3 R A36d 25, 20119 10€¥ / 33



| AR evex) A A G108 79 () |
EEEERIEES) BE : BHI(ROH) |
09:00~09:30 X IT-04 (p.50)
Particle Acceleration at Astrophysical Shocks
A3 (R A)
[09:30~10:00 ENERE \
[ IGRINS BF : ONAHEN) |
(p.150)
Bt~ Z(Z8I0H), Daniel T.

10:00~10:15 = IGRINS-01

MM NEA 22| IGRINS & GMTNIRS project
g, Kol 0145, 9, L(AESHA), IGRINS team, &S
Jaffe(University of Texasat Austin)

2]

10:15~10:30 2 IGRINS-02 (p.150)
VPH Gratings for Near—Infrared Spectrographs
0l &, Casey Deen(University of Texas at Austin), 2 ¥, 2A0(A2H),
ol (M &2 /University of Texas at Austin), 2f&, 23|, Surangkhana Rukdee,
HEH), YEE(H3IU), Michael Gully-Santiago, 0I8tAl, Joseph Strubhar, Marc
Rafal(McDonald Observatory), Daniel Jaffe(University of Texas at Austin)

Pkl
10:30~10:45 2 IGRINS-03 (p.151)
IGRINS Exposure Time Calculator

Huynh Anh Nguyen Le, 2=, 224(AH35 M), 0/=2!, 0|H L (Dept. of Computer
Engineering), Andreas Seifahrt(Univ. of California), DanielT.Jaffe(Univ. of Texas )

10:45~11:00 =+ IGRINS-04 (p.151)
Determining the stellar parameters of solar—like stars using synthetic spectra
2R (FsIT), OlarzH(ASH)

11:00~11:15 7 IGRINS-05 (p.152)
Near—Infrared Spectroscopy and Modeling of Luminous Blue Variables
48y, 2,

11:156~11:30 7 IGRINS-06 (p.152)
IGRINSES 0/88 Y AldZE =3
5012, 2R, AAL(HEN)
[11:30~11:40 4 ¢ OIS
[11:40~ SQATAEA A& 2 H3
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|

AEFEA( ool ) A A E: 108 74 ()
EEEERIEES) BE : BHI(ROH) |
09:00~09:30 = IT-04 (p.50)

2ol (R

Particle Acceleration at Astrophysical Shocks

[09:30~10:00 54 8 0IS
B4 Y SB3(MBH) |
10:00~10:30 = ST-06 (p.142)

Sustained Nuclear Star Formation and the Growth of a Nuclear Bulge
24 =(Zs)
10:30~10:45 F ST-07 (p.143)
Multiple Stellar Populations of Galactic Globular Clusters NGC 6656 and NGC 6723
A4S, £EF, 0192, &Y, “SA(HAHU), OITHRA(S HICH/ M STH)
10:45~11:00 7 ST-08 (p.143)
F4HEH M533F M929] ACH LIOl Bl
ZSE(ESU/H2Y), 48 L(F2H), 0Ol42(HMSU)
11:00~11:15  ST-09 (p.144)
Metallicity Distribution of the Galactic Halo from SDSS Photometry
o 2(013H01 TH)
11:15~11:30 = ST-10 (p.144)
Optical and NIR Photometric Study of Star Clusters in IC10
d&=, ol (MSd)
[11:30~11:40 F4 9 0ls
[11:40~ STITAEY AY 2 B3

F=4
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| LT2H T X

| n@sshnssER

Ho

I EP-06 (p.138)
Verification of the Calendar Days of the Joseon Dynasty

O (IS8 /EEd), d=x(H2H), UEs(H2H/S=)

Hl

EP-07 (p.139)
DA IVEM20 AZEO A= AR HYEXNZ0H T

I EP-08 (p.139)
Ml 43| East Asia Young Astronomers Meeting JHZEIZ0 B0 2 &= HS ASLFUsSHA
£9 22 &
SIS 2(ME), 0l (National Central University), 2= 4=(0tJ|&), 20]=,
2012 ) AT, OIETH(B L), dHF(HNSU), @),

o
Ho
e
>
[0
0

01 ¥ Jaxel

X ID-12 (p.129)

Hel
.9

1
0y
o
=l
0Q
HH
P
Ol
re
i
Ofo
x
Ho
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B
Ja
OB
Jo
b
B
0
=
I
P
N
ro
=
Mo
2

Hel
O
|
~
o
)
=

Y FHS A8 A4 AT A T2 O

, 22y, 0ld

o
0
A
£
ol

v

w
0y
lon
£

Hel

ID-15 (p.131)
DETECTING VARIABILITY IN ASTRONOMICAL TIME SERIES DATA: APPLICATIONS OF
CLUSTERING METHODS IN CLOUD COMPUTING ENVIRONMENTS
&1012=(University of Michigan), 8182, SAJA(AAIC), 2 (SHACH/CFA),
2T (HAANU/KASH, OISS(HAM), Sz, 38, 854, 20, 2FS(KISTN)
ID-16 (p.131)
Multivariate Auxiliary Channel Classification using Artificial Neural Networks for LIGO
Gravitational-Wave Detector
QAE, John).Oh(ZIt&2| e RA) 2HON(ZI42|WEHPA/2A), OIFSH(FA),
, Ruslan Vaulin(Massachusetts Institute of Technology), Kari Hodge(California Institute of
Technology), Erik Katsavounidis(Massachusetts Institute of Technology), Lindy
Blackburn(Goddard Space Flight Center), Rahul Biswas(University of Texas, Brownsville)
ID-17 (p.132)
Auto—-Guiding System Test Using the Finder of the 2.1m Otto Struve Telescope

QAN YF(ZASIM), UAIN(MSH), WIIE(ZSIH), dHA(HMEH)

e

Hel

Hel

ID-18 (p.132)
Development a simple MEMS-based astronomical adaptive optics system at laboratory

REE, HEM, WEE, d3l=(HS)
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0l 2 REXE \

I ID-19 (p.133)

olga, etgM, A&S(M2U), DEE, SN (SETAIAH)
I ID-20 (p.133)
KVN phase Calibrator Survey (KVNCS) : flux estimation from Single Dish observation
with KVN
Ol ON(AEH/UST), =28, BIEH(MEN), OIXNJA(H2H/Z3I), HZES(H2A/AMI)
LS (MIH/HSH), SH(AMD), JEHS (B E2HA)
I ID-21 (p.134)
275 GHz Ol& MIIMZUY 25 E RS APG-12 5xtalel X SZ
e, HEE, QMA, L8R, &8, 0laY, 25 (B 2H)
I ID-22 (p.134)
SEAMIE BEE8 FhUD S#2E I8 APG-12 5Xt39 =5 21t
e, 87, QME, MZE, &8, 0lad, 25 (F2H)
I ID-23 (p.135)
space-VLBI Fht=E 2SS E I8t APG-12 5Xt382 2 EEZ

Z IM-11 (p.109)
Study of Weak Astrophysical Shock Waves using a PIC Code

Asle, FSH(ELH)

Z IM-12 (p.109)
Simultaneous 22GHz Water and 44GHz Methanol Maser Survey of Low—mass Protostars
ZOIEH, 849, HiMsHAE9), ol 2(Zslt), =&38!|(University of Groningen), Neal
Evans(University of Texas at Austin)

I ID-13 (p.110)

ORION A2l TRAO CO =1t HEIMOl MEz& A0t2!
24, AZEH(SLEH)
I IM-14 (p.110)
Global Far-UV Emission—line Images of the Vela Supernova Remnant

2Ys, dZ2Y(MEA), UF2(AIIH)

I IM-15 (p.111)
Near-IR Polarimetry around 30 Doradus IlI. Polarization Structure of the Expanded

Survey Field
2, g5, ZAN(FSIH)

I IM-16 (p.111)

Gravitational Instability of Rotating, Vertically—Stratified, Polytropic Disks
2ERA2U), ASEHHM2U), ES(M2U/NYSC)
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| FAPE I |
[ECTIEEET \
I IM-17 (p.112)
INVERSE ENERGY CASCADE AND MAGNETIC HELICITY IN 3-DIMENSIONAL DRIVEN
ELECTRON MAGNETOHYDRODYNAMIC TURBULENCE
2ER, ZFA(BLE)
I IM-18 (p.112)
HI Shells and Supershells in the I-GALFA HI 21-cm Line Survey
g3a=, F2E(NMEU)
2 IM-19 (p.113)
Faint Dwarf Galaxies along the Leo Large Scale HI Gas Ring
gts . HOH2I(HAITH)
ol2(Zsl)

Preliminary Result from Rapid Cadence Photometric Monitoring of HBC722
, BT,
2R (AsIT), dHA(HSH)

Iz IM-20 (p.113)
B &(Z 3 tH), JOEL D. GREEN(University of Texas at Austin)
HOl&, &), zEFX(NSU), 2AHS
I IM-21 (p.114)
Gas with Non-equilibrium Ortho—to—Para Ratios Observed from Two
, 017, 24! (University of Toronto)

sEd(ds)

Shocked Haz

Supernova Remnants IC 443 and HB 21
NES(M2Y), 22E(M2)

Z23), &

(p.114)
A PDR model for UV heated outflow walls around protostars
OldS(METH), OI™S(

I IM-22
IZ IM-23 (p.115)
Line Profiles of the Saturn Ring Planetary Nebula
Old M, EA(E=M)
I IM-24 (p.115)
Supernova Remnants in the UWISH2 survey: A preliminary report
orgs, 22 (Med)
I IM-25 (p.116)
Herschel FIR Observations of Molecule Lines in L1448-MM
0|X 3|, OIM2(F3IH), DIGIT team

), Bryan Gaensler(University of Sydney)

(p.116)
Simulating Rotation Measure toward High Galactic Latitude
H2A

Z IM-26
Takuya Akahori, 8S4(5Y0), 2E2(
Iz IM-27 (p.117)
Brightness and Fluctuation of Mid-Infrared Sky from AKARI Observations
EHS(M2A), Toshio Matsumoto(A =CH/ISAS), B SE(HE2H), Shuji Matsuura(ISAS)
A Case study of NGC4402
SHRE, HOoH2I (X AHITH)

IM-28  (p.117)
Molecular gas properties under ICM pressure

Hel

38 / Bull. Kor. Astron. Soc. Vol. 36 No. 2, Oct. 2011
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[ECTIEEET \

I IM-29 (p.118)
Simultaneous Water and class | Methanol maser Survey of Shocker H2 Emitting regions
A2T], 0{0ret, 2JIEH(E2H)

esnere \

2018, 292, xgs, &, 01gs(HAH)
I GC-34 (p.68)
Host Galaxies of Nearby Type | AGNs
20X (™ E09/0Observatories of the Carnegie Institution of Washington), Luis
Ho(Observatories of the Carnegie Institution of Washington), Chien Peng(NRC Herzberg
Institute of Astrophysics), AaronBarth(University of California), & S&I(AXS)
I GC-35 (p.69)
Photometric and Spectroscopic Morphology Classifications Using SDSS DR7 :
Virgo Cluster
24, 01=FH(BE), dAHFH (A EH), Thorsten Lisker(Zentrum fur Astronomie der
Universitat Heidelberg), Helmut Jerjen(Australian National University), Ol 0, &XI&,
gtaiof, OIAE(SE)
I GC-36 (p.69)
The Dependence of Type la Supernovae Luminosities on the Morphologies of
Host-Galaxies
292, 20lE, T, 0| (HA)
I GC-37 (p.70)

Properties of Merging Galaxies in the Nearby Universe

o=
S

ro
e
O
=
o
=il

x
B
Iz
a

I GC-38 (p.70)

Chemical Properties of Globular Clusters in Nearby Giant Elliptical Galaxies

I GC-39 (p.71)
Detection of a Large Amount of Diffuse Extraplanar Dust in NGC 891
S&, Adolf Witt(University of Toledo)
I GC-40 (p.71)
The Emission-line Properties of Young Radio Galaxies

==&, 58K 2U), Vardha N. Bennert(University of California Santa Barbara), Hai
Fu(California Institute of Technology Research), Tohru Nagao(Kyoto University),
SUA (M)
I GC-41 (p.72)
Investigating the relation between AGN gas metallicity and their host galaxy stellar
metallicity using a sample of local Seyfert 1 galaxies

ATE, ESHNHS)

r°l'
ri
M
o

g3’ #36A 235, 2011d 10€¥ / 39



| eshexs \

e

Hl

Hel

e

Hl

Hel

Hel

e

Hl

Hel

Hel

GC-42 (p.72)
Cosmic Infrared Background from the First Stars and Relic H Il Regions
OHAXI(ZHH)
GC-43 (p.73)

Quantitative Morphology of High Redshift Galaxies Using GALEX Ultraviolet Images of
Nearby Galaxies

<N

s
g84, 0l=%, 24

o

=)

. 24, OIS TH(

Off

GC-44 (p.73)
Improved and quality—assessed emission and absorption line measurements in Sloan
Digital Sky Survey galaxies
SAA(HAM), Marc Sarzi(University of Hertfordshire), Kevin Schawinski(Yale
University/Einstein Fellow), 04 (A AICH)

GC-45 (p.74)

Probing the Starburst-AGN Connection in Type | AGN based on the 3.3 micron PAH
lines.

o=
o

I

2XE(HM2U), Masatoshi Imanishi(NAOJ)
GC-46 (p.74)
Probing Tidal Field Strength of Virgo Cluster Galaxies
S el, o2l (HAICH)
GC-47 (p.75)
Do Bars Trigger Activity in Galactic Nuclei?
0125, *F8, 01¢2,(M2U), #SH(CEA Saclay/Service d'Astrophysiqu), HE &,
&F4l, 0I15=HA2)
GC-48 (p.75)
Yonsei Evolutionary Population Synthesis (YEPS) : The 2011 Version
OlatE, d8, 2std, 4T (HAIT)
GC-49 (p.76)
UV Perspective for Dynamically Old and Young Clusters of Galaxies: Fornax and Virgo
OlGOH, OI==&, &toiol, 2A(EEH), 4= (), 01, FXNI(HESH)
GC-50 (p.76)
Does the SED of a galaxy constrain its merger history?
OITHE, Ol G (HAICH)
GC-51 (p.77)
What determines the sizes of red early—type galaxies?

GC-52 (p.77)
M101 Supernova
UHA(MS), L=B(F3IU), L201(MS), Wi, 2LIEH(ZsI), AXE, 2F>
Ex2, H0lE, M8y, 2A5E, 455, Y, 9225, 25|, 3w, 0|2, dEH
=FH|, 01&&, &4, OIME, AXA, =5&, 3, &6, 018, 228, ISt
SES, 0|8 E, O1ER(MSU), MY, S8Y(@2), SEHE(F=H)
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1o

| FEHTE
| eshexs
(p.78)
Infrared Photometric Study of Star Clusters in the Circumnuclear
Star—forming Region of Barred Spiral Galaxy NGC 1672
oIy, Ol (M20H)
HAHZH(AE2H), Ol4=2, 2olof, 24 (BE)
AHA (M SH)

Ot
Bl

I GC-58
An Ultraviolet to
I GC-54 (p.78)
Chemical Properties of Emission Line Galaxies in the Virgo and Ursa Major Cluster
HXNA (L), 4oz
Correlation between galaxy mergers and AGN activity

I GC-55 (p.79)

Jn

ox
. T

e

By e

I SE-30 (p.95)
ice cream cone model
An investigation of the Photospheric and Chromospheric Layers of Sunspots
Hyunnam Kim(KyungHee University), Sami. K. Solanki(KyungHee University/Max Planck
Institute for Solar System Research), Andreas Lagg(Max Planck Institute for Solar

A
Comparison of the radial velocities of Halo CMEs based on a flux rope model and an
System Research), Kap-Sung Kim, G. S. Choe, Yongjun Kwon(KyungHee University)

Ed SYA
Tae—Hyeon Kim, Yong-Jae Moon, and Hyeon-Ock Na(KyungHee University)

(p.95)

I SE-31
HyeonOck Na, Yong—Jae Moon(KyungHee University)

Comparison of Cone Model Parameters for Halo Coronal Mass Ejections

I SE-32 (p.96)

Ca Il Transient Brightenings associated with Canceling Magnetic Features
Soyoung Park(KASI), Jongchul Chae(Seoul National University )

Jinhye Park, Yong-Jae Moon(KyungHee University)

I SE-33 (p.96)
Empirical Forecast of Solar Proton Events based on Flare and CME Parameters
Its Area

(p.97)

I SE-34
I SE-35 (p.97)
FISS Observation of Bright Rims of Solar Filaments
Solar Flare Rate and Probability depending on Sunspot Classification and
Kang-Jin Lee, Yong—Jae Moon(KyungHee University)

Heesu Yang, Jongchul Chae, Hyungmin Park, Donguk Song(Seoul National University)
I SE-36 (p.98)
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I SE-37 (p.99)
Merging and Splitting of Coronal Holes through a Solar Cycle
Minhwan Jang, G. S. Choe(Kyung Hee University), Sunhak Hong (Kyung Hee
University/National Radio Research Agency), Tom Woods(University of Colorado)
SE-38 (p.100)
Prediction of the 24™ Solar Maximum Based on the Principal Component-and
—Autoregression method
Jongchul Chae(Seoul National University), Seung Jun Oh(SELab)

Hl

Hel

SE-39 (p.100)
Evolution of the Magnetosphere in Response to a Sudden Ring Current Injection

G. S. Choe(Kyung Hee University), GeunseokPark(Kyung Hee University /National
Meteorological Satellite Center), Junggi Lee(Kyung Hee University)

I SE-40 (p.101)
Validation of GNSS TEC from NMSC GNSS Processing System

Jeong-Deok Lee, Seung Jun Oh,(SELab), Hyosub Kil(Johns Hopkins University), Daeyun
Shin(Korea Meteorological Satellite Center)

Hl

SE-41 (p.101)
Space Weather Monitoring System for Geostationary Satellites and Polar Routes

Ji-Hye Baek, Jae-Jin Lee, Seonghwan Choi,Jung—-A Hwang, Eunmi Hwang,
Young—Deuk Park(KASI)

Hel

SE-42 (p.102)
The effect of field-line twist on the dynamic and electric current structures of emerging
magnetic field on the Sun
Jun-Mo An, Hwanhee Lee, Jihye Kang, Tetsuya Magara(Kyung Hee University)

SE-43 (p.102)
Development of an Automatic Program to Analyze Sunspot Groups on SOHO/MDI
Continuum Images using OpenCV
Jongyeob Park, Yong-Jae Moon(Kyung Hee University), Seonghwan Choi(KASI/Kyung
Hee University)

Hl

e

SE-44 (p.103)
Numerical simulations of the vertical kink oscillations of the solar coronal loop with field

aligned flows.
V. S. Pandey, T. Magara, D.H. Lee(Kyung Hee University), M.Selwa(Centre for Plasma
Astrophysics)

EH 25|

I SE-45 (p.103)
Distributions of Mean Particle Size and Age on the Lunar Surface
Minsup Jung, Sungsoo S. Kim(Kyung Hee University), Kyoung Wook Min(KAIST)
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ST-11 (p.145)
TWO-COLOR CCD PHOTOMETRY OF THE INTERMEDIATE
POLAR 1RXS J180340.0+401214
2 &J1(Odessa National Maritime University/& S tH/University of
California), € QLHESWUA ), Ivan L. Andronov, Vitalii V.Breus(Odessa National
Maritime University), Tammy A. Smecker—Hane(University of
California), Lidia L.Chinarova(Odessa National University), St&E(d29)
ST-12 (p.145)
Simultaneous Observations of SiO and H2O Masers toward Known Stellar H2O-only
Maser Sources
[CH/HS2CS /M), ZME(HSH/AMT), da=(Fs)
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€
ST-13 (p.146)
el 858t2 =J| Building Block@22H R E subdwarf B &42| I
ZA(HAI), Ol & (Gemini observatory), £=4&2(STScl), 8tat
ST-14 (p.146)
Chemical abundance study of two open cluster, IC 2391 and NGC 6475
: The abundance determination
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Ol&2(MSH), 2JAA(ZEH), EHA(Z=)
ST-15 (p.147)
Abundances of refractory elements for stars with extrasolar planets : New samples
gtdd, 2JA(F3H), ola2(M2S0), 0l 2(ZsI)
ST-16 (p.147)
The X-ray Emission Properties of G308.3-1.4 and Its Central X-ray Sources

MBO, 293, Chung-Yue Hui(ZE0H), Regina Hsiu-Hui Huang(National Tsing Hua
University), Ludwig Trepl(Astrophysikalisches Institut und Universit“ats— Sternwarte),
TIng—Ni Lu(National Tsing Hua University), Albert Kwok Hing Kong(National Tsing Hua
University/Golden Jade Fellow of Kenda Foundation), and Fred M Walter(Stony Brook

University)
ST-17 (p.148)
Post-outburst observation of HBC722 in Pelican nebula
AEOHAMEU), S8L(M2H), Ol (MEL), EGE(REH), olF=2(F3),
HetA(MBH), AN (FsIH), S22 E(HASH)
ST-18 (p.148)

Raman—Scattered Balmer Wings in Symbiotic Stars
0I5/ & (MZCH)

ST-19 (p.149)
Light Curve of BL Cam using KASINICS
SHES|, A (WAM), 48y, (M 2Y), Rodolfo. Angeloni( European Southern

Observatory), RicharddeGrijs(Kavli Institute for Astronomy)
ST-20 (p.149)
Anti-correlated hard and soft X-ray lags in the Z source GX 5-1
K. Sriram, ZZ4(H292), A. R. Rao(Tata InstituteofFundamentalResearch)
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[ZIT-01] Review of the Globular Cluster works for the last 40 years

M S Chun

Yonser University

Globular clusters, which are probably the oldest objects in the Galaxy, are usually
believed to be internally homogeneous, with abundances that reflect those of the gas from
which they formed. However this belief is turning out to be wrong through the research
works that have been done for the last 40 years.

In this invited talk, I will review some of observational evidences for the
inhomogeneities of globular clusters in the last half century.
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[%IT-02] Star Cluster Formation: The Big Picture

Richard de Grijs
Kavii Institute for Astronomy & Astrophysics, Peking University, China
and
Kyung Hee University, Dept. of Astronomy & Space Science

Star (and star cluster) formation is one of the most fundamental processes occurring
over a range of scales and intensities throughout the Universe, yet it is still rather poorly
understood. I will review and focus on the broad, underlying picture and discuss the
requisite conditions for sustained progress in this field, aided by recent achievements in
the context of my group’s star cluster research. In particular, exciting recent
developments in theory and observations call for renewed scrutiny of the early evolution
of star clusters, for instance in the context of early dynamical evolution and primordial
binary fractions. Improved understanding of the star formation process will require a
combination of careful observational efforts and sophisticated numerical simulations.

48 / Bull. Kor. Astron. Soc. Vol. 36 No. 2, Oct. 2011



[%=IT-03] Solar and Stellar Flares
- from microflares to superflares -

Kazunari Shibata
kyoto University

Recent space observations of the Sun revealed that magnetic reconnection is ubiquitous
in the solar atmosphere from small scale to large scale, leading to unified view of various
types of solar flares ranging from microflares to long duration event (LDE) flares. We can
now understand these apparently different flares and flare-like events with the unified
model based on reconnection mechanism (Shibata et al. 1995, 1999). It has also been
known that many stars show flares similar to solar flares, and often such stellar flares
are much more energetic than solar flares.

The total energy of solar flares is typically 10729 - 10732 erg, whereas that of
microflares is 10726 - 10728 erg.

On the other hand, there are much more energetic flares

(10733 - 1038 erg) in stars, especially in young stars.

These are often called superflares. We argue that these superflares on stars can also be
understood in a unified way based on the reconnection mechanism (Shibata and
Yokoyama 1999, 2002). Finally we show evidence of occurrence of superflares on ordinary
solar type stars according to recent stellar observations (Schafer et al. 2000, Maehara et
al. 2011).

This implies that there may be a possibility of occurrence of superflares on the Sun.
Though the occurrence frequency of superflares may be low, if such superflares occur on
our Sun, the Earth and our civilization would be heavily damaged.
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[ZIT-04] Particle Acceleration at Astrophysical Shocks

Hyesung Kang
Pusan National University

Diffusive shock acceleration (DSA) is widely accepted as the primary mechanism
through which cosmic rays (CRs) are produced in a variety of astrophysical
environments. Detailed nonlinear treatments of DSA predict that a small fraction of
incoming thermal particles can be injected into the CR population, and accelerated to very
high energies through their interactions with resonantly scattering Alfv'en waves in the
converging flows across collisionless shocks. Indeed, multi-band observations of
nonthermal radio to gamma-ray emissions have confirmed the acceleration of CR
electrons and protons up to 100 TeV at young supernova remnants.

During the last several decades significant progress has been made at both theoretical
and observational fronts in understanding various physical processes related to plasma
and astroparticle physics of collisionless shocks. However, it is not yet possible to make
precise quantitative predictions for the CR injection and acceleration from first principles,
because the nature and excitation of electromagnetic fluctuations and their impacts on
particle scattering and transport are not fully understood yet. I will review the recent
progress and the key remaining challenges in DSA theory.
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[*GC-01] Precise measurements of distance using large scale structure
formation

Yong-Seon Songl, Hee—]ongSeo2
JKIAS, 2 University of Berkeley

We introduce new methods to measure distance in precision using large scale structure
formation. The accuracy to determine geometrical factors is enhanced in comparison to
the previous method known as BAO. We determine both D_A and H simultaneously as
well as structure of growth of density fluctuations and peculiar velocities. Our method is
independent of any given prior on large scale structure formation such as the shape of
spectra.

[*GC-02] Luminous Red Galaxy Clustering Topology of the final SDSS

data
1 2 2 1
sl AFel Qs

H&ED, 2
'g 3G ep, C s
We have studied the topology of volume-limited galaxy sample selected from the very
luminous red galaxies (LRGs) in the completed Sloan Digital Sky Survey. LRGs are
predominantly massive elliptical galaxies and tend to reside in massive dark matter halos.
We compared the observed genus statistics with predictions from perturbation theory and
mock LRG surveys constructed from dark matter halos in a Lambda CDM model. To
compare with the observational data, we made 129 mock surveys in the past light cone
space by using three different size CDM simulations: 41203 particle 6592 Mpc/h, 60003
particle 7200 Mpc/h, and 7210° particle 10815 Mpc/h.

dHEEI R A36d 235, 201149 10¥ / 51



e
=]
i
Mo
B
It
o
ol
ps)
o
N
e

[*GC-03] Development of a New Cosmological Hydro Simulation Code

Juhan Kiml, Jihye Shinz, Sungsoo S. Kim2, & Chang bom Park’
'Korea Institute for Advanced Study, K yung-Hee University

We have implemented the Smoothed Particle Hydrodynamics (SPH) into the
cosmological N-body simulation code. The pre-initial particle distribution is set to follow
the glacial conditions and the initial temperature of hydro particles is calculated based on
the adiabatic process in the expanding backgrounds. Typical adiabatic SPH equations are
adopted and, additionally, non-adiabatic processes such as heating/cooling and supernova
explosion are added. We study the effect of star formation criteria on the global star
formation rate and compare it with the observations.

[*GC-04] Galaxy overdensities at intermediate to high redshift

Eugene Kang', Myungshin Im®
!Korea Astronomy & Space Science Institute, QCEOU/Dept. of Physics & Astronomy,
Seoul National University

We searched and studied galaxy overdensities at 0.6 < z < 45 in the areas of two
GOODS fields. These overdensities are identified by running top-hat filters on the two
dimensional spatial distribution of two galaxy samples — a K-band limited, photometric
redshift sample at 0.6 < z < 4.5, and BVz-color selected sample targeting overdensities at
z ~ 37 and z T 4.0. Here photometric redshifts are derived from multi-wavelength data
ranging from U-band through 8 micron band of the Spitzer. We find 52 overdensities
with significances of 3.5-7 o. The derived masses found to be a > 10® Mw with the
comoving number density of a few x10°° Mpcf‘% at z ~ 3. In order to understand the high
number density of massive overdensities at high redshift, we carried out an analysis of
galaxy overdensities using the mock galaxy catalog based on Millennium simulation
selected in the same way as the analysis of the observational data. In the simulation, we
find 650 galaxy overdensities with a 3.5 o detection threshold over 2°% sky field. The
number density of the very massive overdensities (M > 10" Me) in simulation shows a
similar trend with the observation. We further discuss implications of our results.
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[*GC-05] Modeling the tidal connection between in and around galaxy
clusters
Hyunmi Song, Jounghun Lee
Seoul National University

We analyze the halo and galaxy catalogs from the Millennium simulations at redshifts
z=0, 0.5, 1 to determine the alignment profiles of cluster galaxies in terms of the matter
density correlation coefficient and discuss a cosmological implication our result has for
breaking parameter degeneracies. For each selected cluster, we measure the alignment
between the major axes of the pseudo inertia tensors from all satellites within cluster’'s
virial radius and from only those satellites within some smaller radius. Then we average
the measured values over the similar-mass sample to determine the cluster galaxy
alignment profile as a function of top—hat scale difference at each redshift. It is shown
that the alignment profile of cluster galaxies is well approximated by a power-law of the
nonlinear density correlation coefficient that is independent of the power spectrum
normalization and bias factor. The alignment profile of cluster galaxies is found to have
higher amplitude and lower power-law index when averaged over the larger-mass sample
and to have rather weak redshift-dependence. This result is consistent with the picture
that the satellite galaxies retain the memory of the external tidal fields right after
merging and infalling into the clusters but they gradually lose the initial alignment
tendency as the cluster’s relaxation proceeds. Demonstrating that the nonlinear density
correlation coefficient varies sensitively with the density parameter and neutrino mass
fraction, we discuss a potential power of the cluster galaxy alignment profile as an
independent probe of cosmology.

[*GC-06] Modelling the shapes of the largest gravitationally bound
objects( ;
Graziano Rossi', Ravi K. Sheth”® & Giuseppe Tormen®
Korea Insutute for Advanced Study, Hoegiro 87, Dongdaemun-Gu, Seoul 150-722,
Korea, “Center for Particle Cosmo]ogy University of Pennsylvania, 209 South 33rd
Street, Philadelphia, PA 19104, USA, D1pdrr1ment0 di Astronomia, Universita degli
Studi di Padova, Vicolo dell’Osservatorio, 2 1- 35122 Padova, Italy

We combine the physics of the ellipsoidal collapse model with the excursion set theory
to study the shapes of dark matter halos. In particular, we develop an analytic
approximation to the nonlinear evolution that is more accurate than the Zeldovich
approximation; we introduce a planar representation of halo axis ratios, which allows a
concise and intuitive description of the dynamics of collapsing regions and allows one to
relate the final shape of a halo to its initial shape; we provide simple physical
explanations for some empirical fitting formulae obtained from numerical studies.
Comparison with simulations is challenging, as there is no agreement about how to define
a non-spherical gravitationally bound object.

Nevertheless, we find that our model matches the conditional minor-to-intermediate
axis ratio distribution rather well, although it disagrees with the numerical results in
reproducing the minor-to-major axis ratio distribution. In particular, the mass
dependence of the minor-to-major axis distribution appears to be the opposite to what is
found in many previous numerical studies, where low-mass halos are preferentially more
spherical than high-mass halos. In our model, the high-mass halos are predicted to be
more spherical, consistent with results based on a more recent and elaborate halo finding
algorithm, and with observations of the mass dependence of the shapes of early-type
galaxies. We suggest that some of the disagreement with some previous numerical
studies may be alleviated if we consider only isolated halos.
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[*GC-08] Luminosity function and size distribution of HII regions in
Mb51

Lee Jong Hwanl, Lee Myung Gyoon1
!Seoul National University

We present a study of HII regions in M51 using HST/ACS images taken as part of the
Hubble Heritage Program. We found about 19,600 HII regions in M51 with H, luminosity
in the range of L = 10%° - 10 erg s The H. luminosity function of HII regions (HII
LF) in M51 is well represented by a double power law with its index a = -2.25 £ 0.02 for
the bright part and a = -1.42 £ 0.01 for the faint part, separated at a break point L = 10°™
erg s Comparison with simulated HII LFs suggests that this break is caused by the
transition of HII region ionizing sources, from low-mass clusters (including several OB
stars) to more massive clusters (including several tens of OB stars). The HII LFs with L
< 107 erg s ! are found to have different slopes for different parts in Mb51: the HII LF
for the interarm region is steeper than those for the arm and the nuclear regions. This
observed difference in HII LFs can be explained by evolutionary effects: HII regions in
the interarm region are relatively older than those in the other parts of Mbl. The size
distribution of the HII regions is fitted by a double power law with a break at D = 30 pc.
The power law index for the small HII regions with 15 pc < D < 30 pc is a = -1.78 £
0.04, whereas a = -5.04 + 0.08 for the large HII region with 30 pc < D < 110 pc. The
power law indices of the size distribution are related with those of HII LF, and the
relation between the luminosities and sizes of HII regions is fitted well by L o D
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[FFGC-09] Starburst and AGN activity in local infrared luminous
galaxies
Jong Chul Lee
Seoul National University

Luminous infrared galaxies (LIRGs; Lz > 10" 4. are the most powerful objects in the
local Universe. Previous work suggested that dust re—processing of starburst and/or
active galactic nuclei (AGN) activity, triggered by galaxy interactions, is responsible for
their enormous infrared emission. To understand the nature of LIRGs, it is essential to
determine their spectral types. Optical spectral types of 115 ultraluminous infrared
galaxies in the southern sky are presented using CTIO observations. The AGN fraction is
on average 50% and increases with infrared luminosity. Near-infrared spectral types of 36
LIRGs are also presented based on AKARI observations. In the sample, 12 optically
elusive buried AGNs are found. To investigate the evolutionary sequence of LIRGs, star
formation histories of “6000 LIRGs in the SDSS and IRAS/AKARI matched sample are
derived by comparing observed optical spectra and stellar population models.

AGN-dominated LIRGs are currently massive relative to starburst-dominated LIRGs,
which originates from an enhancement of star formation at intermediate-ages. For ~1100
early-type LIRGs, optical and NIR fundamental planes (FPs) are constructed. The FP of
LIRGs is significantly different from that of normal early-type galaxies, but the difference
is minimized in low luminous and AGN-like LIRGs. These findings support that the
importance of AGN is growing as infrared luminosity increases and that LIRGs follow at
least in the high mass regime the standard evolutionary scenario: starburst LIRGs evolve
into AGN LIRGs and finally into normal early-type galaxies.

[*GC-10] From Brown Dwarfs to Gamma Ray Bursts at High Redshift:
Overview of Current CEOU Activities

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

We present the current research activities of the Center for the Exploration of the
Origin of the Universe, a center established at Seoul National University with the
Creative Research Initiative program. Our activities focus on observational studies of
distant objects such as gamma-ray bursts, quasars, and proto—cluster of galaxies, but we
also carry out other observational and theoretical studies in related topics. We also
developed a new instrument, Camera for Quasars at Early Universe (CQUEAN) in
collaboration with Kyunghee University group, and have secured observing facilities such
as UKIRT and McDonald 2.1m observatory. Our research highlights include results such
as the discovery of high redshift quasars and gamma ray bursts, the discovery of tidal
disruption event at z=0.38 and peculiar gamma ray burst events, analysis of proto—clusters
of galaxies, the discovery of brown dwarfs, and development of CQUEAN and its usage
at the McDonald observatory.
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[*GC-11] Gas Inflow from the Central Few Hundred Parsec
to the Few Parsec Regions

Ansun Lee', Sungsoo S. Kim'*
1School of Space Research, Kyung Hee University, Yongin, Kyungki 446-701, Korea
ZDept. of Astronomy & Space Science, Kyung Hee University, Yongin, Kyungki
446-701, Korea

We investigate the hydrodynamics of gas clouds in the central few hundred parsecs of
the Galaxy. Non-axisymmetry (elongation) of the Galactic bulge can form a reservoir of
dense molecular clouds at around two hundred parsecs from the center through the
X1-X2 orbit transfer, and the star formation that has been sustained for the lifetime of
the galaxy can build up a nuclear bulge there. If the nuclear bulge is elongated, this
again can transport the gas there down to the central few parsecs region. We perform a
series of 3-D hydrodynamic simulations that consider a potential for this “nested bar”,
cooling/heating, star formation and supernova feedback, and estimate the efficiency of the
gas inflow down to the central parsec region.

[*GC-12] Toward a Relativistic Magnetohydrodynamic Code

Hanbyul Jangl, Dongsu Ryu1
!Chungnam National University, Daejeon 305-764, South Korea

Building a relativistic magnetohydrodynamic (RMHD) codes based on upwind schemes
is a challenging project, because the characteristic wave structures for RMHDs has not
yvet been analytically given. We obtained an analytic expression of eigenvalues and
eigenvectors of the flux Jacobian matrix of RMHDs for one-dimensional, isothermal flows
with two velocity and magnetic field components (that is, x and y components only),
which can be used to build numerical codes. The degeneracies were taken into account.
Here, we present preliminary test results with an RMHD code based on the total variation
diminishing (TVD) scheme.
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[-GC-13] Effects of Spiral Arms on the Gaseous Features of Barred
Spiral Galaxies

Yonghwi Kimm, Woong-Tae Kim"*?
ICEOU, Astronomy Program, Dept. of Physics & Astronomy, Seoul National University
ZFPRD, Dept. of Physics & Astronomy, Seoul National University
Institute for Advanced Study, USA

Using high-resolution numerical simulations, we investigate the formation of gaseous
substructures and mass inflow rates in barred spiral galaxies in the presence of both bar
and spiral potentials. The gaseous medium is assumed to be infinitesimally-thin,
isothermal, unmagnetized, and non-self-gravitating. To consider various galactic
situations, we vary the pattern speed and strength of spiral arms as well as the black
hole mass. We find that spiral arms with pattern speed smaller than that of the bar
remove angular momentum from the gas outside corotation which transports to the bar
region, making the dust lanes strong and live long. When the arm pattern speed is
identical to that of the bar, on the other hand, the gas outside corotation gains angular
momentum and thus moves outward, without affecting the bar region. Overall gaseous
morphologies in simulations match well with observed IR images of barred spiral galaxies
such as NGC 1097, when the arms and bar are in phase at the corotation radius. The
presence of spiral arms increases the mass inflow rate as well, making it larger than
0.01Mo/yr when MBH is 4x10'Mo, possibly explaining AGN activities in Seyfert galaxies.

[*GC-14] A study of sub-galactic scale structure formation
with a cosmological hydro code

Jihye Shin', Juhan Kim® Sungsoo S. Kim"’& Suk-Jin Yoon'
!Department of Astronomy & Space Science, Kyung Hee University,
“Korea Institute for Advanced Study,
ISchool of Space Research, Kyung Hee University,
“Center for Space Astrophysics and Department of Astronomy, Yonsei University

To study the formation and evolution of sub-galactic scale structures, we have added
SPH (Smoothed Particle Hydrodynamics) method into an existing cosmological PMTree
code, GOTPM. To follow the evolution of gas particles, we consider heating/cooling
processes, star formation, and energy & metal feedback by supernova explosion. We have
performed various tests for the new code and found that the results reproduce observed
quantities or follow the known analytic solutions. We present a test simulation of isolated
disk galaxy with a focus on whether the star formation reproduces the observed features.
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[*GC-15] Disk Galaxy Warp Formation via Close Encounters

Jeonghwan Kiml, Sebastien Peiraniz, Kiyun Yunl, Hyun-Jin Bael, Suk-Jin Yoon'
’]Depar[ment of Astronomy, Yonser University, Seoul 120-749,
“Institut d "Astrophysige de Paris, 98 bis Bd Arago, 75014 Paris

We present our N-body simulation study on the disk galaxy warp formation via close
encounters. Using a publicly available code Gadget2, we investigate morphological and
kinematical structures of disk galaxies while the galaxies are undergoing fly-by
encounters with adjacent dark matter halos. In this study, we find that warps can be
excited by impulsive encounters and sustained for a few billion years. Most of the warps
from the simulation show inclination angles that are comparable to the observations. The
creation of warps, their inclination and their lifetimes are governed primarily by the
following three parameters: the impact parameter (the minimum distance between two
halos), the mass ratio between two galaxies, and the incoming angle of the intruder. We
discuss pros and cons about our alternative scenario in comparison with existing
explanations.

[7*GC-16] SPH models of the interactions in Stephan’s Quintet

Jeong—Sun Hwang1
!Korea Institute tor Advanced Study

We present smoothed particle hydrodynamic models of the interactions in the compact
galaxy group, Stephan’s Quintet. Adding thermohydrodynamic effects to the earlier
collisionless N-body simulations of Renaud et al. (2010), we further investigate the
dynamical interaction history and evolution of the intergalactic gas of Stephan’s Quintet.
Specifically, we model the formation of the hot X-ray gas, the group-wide shock, and
emission line gas as the result of NGC 7318b colliding with the group as well as
reproduce the tidal structures in the group. We compare our model results to
multi-wavelength observations.
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[2GC-17] The long-term mm/radio activity of active galactic nuclei

Sascha Trippe
Seoul National University

I present an analysis of the long-term evolution of the fluxes of six active galactic
nuclei (AGN) - 0923+392, 3C 111, 3C 273, 3C 345, 3C 454.3, and 3C 84 - in the frequency
range 80 - 267 GHz using archival calibration data of the IRAM Plateau de Bure
Interferometer. Our dataset spans a long timeline of “14 years with 974 - 3027 flux
measurements per source. We find strong (factors ~2-8) flux variability on timescales of
years for all sources. The flux density distributions of five out of six sources show clear
signatures of bi- or even multimodality. Our sources show mostly steep (alpha™0.5-1),
variable spectral indices that indicate outflow dominated emission; the variability is most
probably due to optical depth variations. The power spectra globally correspond to
red-noise spectra with five sources being located between the cases of white and flicker
noise and one source (3C 111) being closer to the case of random walk noise. For three
sources the low-frequency ends of their power spectra appear to be upscaled in spectral
power by factors ~2-3 with respect to the overall powerlaws. We conclude that the source
emission cannot be described by uniform stochastic emission processes; instead, a
distinction of "quiescent” and (maybe multiple) "flare” states of the source emission
appears to be necessary.

[FGC-18] MOGABA: Monitoring of Gamma-ray Bright AGN with KVN
21-m radio telescopes at 22 and 43GHz

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

We introduce an ongoing project for monitoring total flux density at 22 and 43GHz,
linearly polarized flux, and polarization angle at 22GHz of Gamma-ray bright AGN
(Active Galactic Nuclei) with KVN (Korean VLBI Network) 21-m radio telescopes. The
project started in May, 2011 with an effective monitoring cycle of 4 days, 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. In this paper, we report the current
status of the project and preliminary results for the monitoring observations.
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[*GC-19] Pilot observations of VLBI fringe survey at 43 GHz using
VERA

Junghwan Oh', Sang-Sung Lee', Mareki Honma®, Y. Y. Kovalev’,
Leonid PetrovA, Bong Won Sohn'
!Korea Astronomy and Space science Institute,
“National Astronomical Observatory of Japan,
I Astro Space Center of Lebedev Physical Institute,
YADNET Systems Inc. / NASA GSFC

We present the preliminary results of the pilot observations for the fringe survey at 43
GHz with the VLBI Exploration of Radio Astrometry (VERA). The main goals of the
fringe survey are to establish a full list of phase calibrators for the VERA dual-beam
astrometric observations, and for the KVN multi-frequency phase referencing
observations. We performed two 24 hours experiments as a pilot observation to test the
feasibility of the fringe survey. Each source from a list of 220 sources has been observed
in one scan for 2 minutes. 67 sources were detected with the SNR threshold of 3.5. The
correlated flux densities of the detected sources are presented in four ranges of projected
baseline lengths.

[*GC-20] Flux Monitoring of Intraday Variable Source with the KVN
Ulsan Radio Telescope

Teewon Lee, 'Bong Won Sohn, 'Do-Young Byun, “Sugsoo S. Kim

"Korean VLBI Network, Korea Astronomy and Space Science Institute
ZDept. of Astronomy & Space Science, Kyung Hee University

We introduce the preliminary results of flux monitoring of BL Lac object 0716+714 with
the KVN Ulsan 21m radio telescope. This radio source is well known as the intraday
variable (IDV) source which is characterized by the rapid flux variation on the time scale
of a day or less. In general, the IDV phenomenon is interpreted as the effect of refractive
scintillation in the interstellar medium or the evidence of intrinsic flux variation. In
previous observations that took a few days, however, it had not been detected the flux
variation of short time scale but the monotonic increase and decrease. Therefore, to
investigate the longer time scale of 0716+714, we had the flux variation monitoring at
22GHz and 43GHz simultaneously for 9 months from October 2010 to June 2011. We
present here the structure functions and the cross correlation functions between different
frequencies as well as the light curves.
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[*GC-21] KVN Observation on Radio-selected AGNs hosted by
Elliptical Galaxies

Song Youn Parkl, Sukyoung K. Yil, Bong Won Sohn?
!Department of Astronomy, Yonsei University
“Korea Astronomy and Space Science Institute, Korea

We have performed simultaneous observations at 22GHz and 43GHz on AGNs hosted
by elliptical galaxies using KVN radio telescope. We have constructed the sample, based
on two major surveys in radio and optical band, i.e. Faint Images of the Radio Sky at
Twenty-Centimeters (FIRST) and Sloan Digital Sky Survey (SDSS) DR7, respectively.
We restricted the redshift range 0.01 < z < 0.06 and the absolute magnitude Mr < -19.4
in order to satisfy volume limited sample. We also checked clear detection of four
distinctive emission lines ([NII], [OII], Ha, HB) so as to utilize on BPT diagram,
distinguishing AGNs from star-forming galaxies. Elliptical galaxies have been selected by
visual inspection making use of SDSS optical images. Then, we cross—-matched the
elliptical galaxies with FIRST detections. About 35% of the galaxies have been detected
throughout KVN observations. We derive spectral index, applying the flux of different
radio frequencies from FIRST (1.4GHz) and KVN (22GHz) and classify into steep, flat or
inverted spectrum. We have found that most of the detected galaxies have flat spectrum
while the rest of them have steep spectrum. This implies that a number of detected
galaxies might have compact structure associated with the central region of the galaxies.
The relation between black hole mass and radio luminosity has shown relatively tighter
correlation in high frequency than in low frequency, which confirms that high frequency
in radio band is appropriate to study the center of the galaxies.

[7*GC-22] On the Nature of LINERs: A Clue from Keck/LRIS
Observations

Hyun-Jin Bae', Masafumi Yagi®, Jong-Hak Woo® Michitoshi Yoshida® &
Suk-Jin Yoon'

!Center for Ga]chy Evolution Research and Department of Astronomy, Yonsei
University, Seoul, “Optical and Infrared Astronomy Division, NAOJ, Mitaka, Japan,
J Astronom N4 Pr0§ram, Department of Physics and Astronomy, Seoul National
University, Seoul, "Hiroshima Astrophysical Science Center, Hiroshima University,
Higashi-Hiroshima, Japan, *Okayama Astrophysical Observatory, NAOJ, Kamogata,
Japan

Low-ionization nuclear emission-line regions (LINERs) have been generally regarded to
be powered by active galactic nuclei (AGNs), yet still a number of alternative
explanations on the origin of LINER emission are suggested; for example, planetary
nebulae nuclei of massive stars, supernovae shocks from death of massive stars, and old
stellar populations. Interestingly, a majority of recent star formation early-type galaxies
(ETGs) in local universe presents such LINER emission lines. Given that situation,
revealing the true nature of LINERs is a crucial step to constrain the evolution path to
quiescent ETGs. To resolve the issue, we use Keck/LRIS to obtain spatially resolved
spectra on a carefully selected ETG. The ETG SDSS J091628.05+420818.7 at redshift z ~
0.024 shows modest LINER emission line features without any detection of 21 cm radio
continuum nor X-ray emission. We perform a stellar continuum subtraction and measure
emission line strengths and their uncertainties for each spectrum from five apertures
along the slit with size of 1 arcsecond (0.5 kpc). We find that extended spatial
distributions of four emission lines Ha, HB, [OIIIJA5007, and [NIIJA6583, and they can be
explained by central emission blurring effect. We conclude that the emissions seem to be
centrally concentrated, indicating the AGN-nature of LINERs.
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[*GC-23] Narrow-line Region of Type I QSOs

Semyeong Ohl, Jong—Hak Wooz, Vardha Bennert’

12 Seoul National University, 3 University of California, Santa Barbara

We investigate various physical parameters of the narrow-line region (NLR) of two
type I QSOs, PG1012+008 and PG1307+085. Using the spectra obtained with the FORS]1 at
the VLT with an excellent seeing condition (<0.7”), we can extract spectra with varying
distances from the center out to the galactic scales. From these spectra we derive
physical quantities such as reddening, temperature, electron density, and ionization
parameter as a function of distance from the center. We also explore the possibility of
defining the size of the NLR with line ratio diagnostics regardless of starbursts,
shock-ionized gas, or tidal tails.

[*GC-24] Defining the Mpuy-sigma. relation using the uniformly
measured stellar velocity dispersions in the near-IR

Wol-Rang Kangl, Jong—-Hak Woo!
!Department of Physics and Astronomy, Seoul National University,

The correlation between black hole mass and stellar velocity dispersion provides an
important clue on the black hole growth and galaxy evolution. In the case of AGN,
however, it is extremely difficult to measure stellar velocity dispersions in the optical
since AGN continuum dilutes stellar absorption features. In contrast, stellar velocity
dispersions of active galaxies can be measured in the near-IR, where AGN-to-star flux
ratio is much smaller. Expecting that more stellar velocity dispersion measurements will
be available using future near-IR facilities, it is crucial to test whether the stellar velocity
dispersions measured from the near-IR spectra are consistent with those measured from
the optical spectra. For a sample of 35 nearby galaxies, for which optical stellar velocity
dispersion measurements and dynamical black hole masses are available, we obtained
high quality H-band spectra, using the TripleSpec at the Palomar 5-m Telescope, in order
to calibrate the stellar velocity dispersions and define the Mpgp—sigmas relation in the
near-IR. Based on the spatially resolved kinematics, we correct for the rotation component
and determine the luminosity-weighted stellar velocity dispersion of the spheroid
component in each galaxy. In this presentation, we will show the comparison between
optical and near-IR stellar velocity dispersion measurements and define the Mpp—sigmas-
relation based on uniformly measured stellar velocity dispersion in the near-IR.
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[*GC-25] Recalibrating virial black hole mass estimators

Dawoo Park & Jong-Hak Woo
Seoul National University

In understanding AGN physics, it is fundamental to determine black hole masses.

Based on the gas kinematics of the broad-line region, black hole masses can be derived
from the product of the width of the broad emission lines and the continuum/line
luminosities.

For a sample of 37 intermediate-luminosity AGN at z 0.4, we obtained high quality
spectra (S/N7100) using the Low Resolution Imaging Spectrometer(LRIS) at the KECK
telescope, in order to calibrate various black hole mass estimators based on the Mg II
(2798A), the HB (4861A), and the Ha (6563A) emission lines.

Based on our multicomponent fitting analysis, we subtract continuum, Fell emission,
and host galaxy starlight, reducing systematic errors in measuring emission line widths.

Combining low S/N SDSS spectra with our high S/N keck spectra, we determine a set
of 730 black hole masses of the sample for each emission line. Then by comparing
various sets of black hole masses, we internally calibrate each mass estimators and
investigate uncertainties and limitations of each mass estimator.

This work has been supported by the Basic Science Research Program through the
National Research Foundation of Korea funded by the Ministry of Education, Science and
Technology (2010-0021558).

[*GC-26] Current Status of the Quasar Selections at z > 5
from Infrared Medium-deep Survey

Yiseul Jeon, Myungshin Im, Won-Kee Park, Ji Hoon Kim, Hyunsung Jun,
Changsu Choi, Dohyeong Kim, Duho Kim, and Jueun Hong1
ICEOU/Dept. of Physics and Astronomy, Seoul National University

We describe the Infrared Medium-deep Survey (IMS), a survey of quasars in the early
universe beyond z=5. IMS uses multi-wavelength archival data such as SDSS, CFHT-LS,
UKIDSS, and SWIRE, which provide deep images over wide area enough for searching of
high redshift bright quasars. In addition, we are carrying out J-band imaging survey with
the depth of 23AB at UKIRT for up to 200 degz, of which 50 degg is covered so far. For
the quasar candidates at z™5.5, we are making observations with custom-made filters,
which are more efficient to make robust quasar candidate samples in this redshift range.
Because of the deeper survey depth and the unique methods, our IMS can provide a large
number of high redshift quasars comparing with ongoing high redshift bright quasar
survey. The high redshift quasars we confirm will give us with clues of the growth of
super massive black holes and the metal enrichment history in the early universe.

This work was supported by the National Research Foundation of Korea (NRF)
grant funded by the Korean government (MEST), No. 2009-0063616.
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[*GC-27] QSO Selections Using Time Variability and Machine
Learning
Dae-Won Kiml'z, Pavlos Protopapasl, Yong-lk Byunz, Charles Alcock’, Roni
Khardon®
!Harvard-Smithsonian Center fr Astrophysics, Cambridge, MA, USA
ZDepar[mentofA stronomy;, YonserUniversity, Seoul, SouthKorea
‘YCOmputer Science Department, Tufts University, Medford, MA, USA

We present a new quasi-stellar object (QSO) selection algorithm using a Support
Vector Machine, a supervised classification method, on a set of extracted time series
features including period, amplitude, color, and autocorrelation value. We train a model
that separates QSOs from variable stars, non-variable stars, and microlensing events
using 58 known QSOs, 1629 variable stars, and 4288 non-variables in the MAssive
Compact Halo Object (MACHO) database as a training set. To estimate the efficiency
and the accuracy of the model, we perform a cross-validation test using the training set.
The test shows that the model correctly identifies “80% of known QSOs with a 25%
false—positive rate. The majority of the false positives are Be stars. We applied the
trained model to the MACHO Large Magellanic Cloud (LMC) data set, which consists of
40 million lightcurves, and found 1620 QSO candidates. During the selection, none of the
33,242 known MACHO variables were misclassified as QSO candidates. In order to
estimate the true false—positive rate, we crossmatched the candidates with astronomical
catalogs including the Spitzer Surveying the Agents of a Galaxy's Evolution (SAGE)
LMC catalog and a few X-ray catalogs. The results further suggest that the majority of
the candidates, more than 70%, are QSOs.
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[2GC-28] Molecular gas and star formation in early-type galaxies

Martin Bureau
University of Oxtord

Early-type galaxies represent the end point of galaxy evolution and, despite pervasive
residual star formation, are generally considered "red and dead”, that is composed
exclusively of old stars with no star formation. Here, their molecular gas content is
constrained and discussed in relation to their evolution, supporting the continuing
importance of minor mergers and/or cold gas accretion. First, as part of the Atlas3D
survey, the first complete, large, volume-limited survey of CO in normal early-type
galaxies is presented. At least of 23% of local early-types possess a substantial amount
of molecular gas, the necessary ingredient for star formation, independent of mass and
environment but dependent on the specific stellar angular momentum. Second, using CO
synthesis imaging, the extent of the molecular gas is constrained and a variety of
morphologies is revealed. The kinematics of the molecular gas and stars are often
misaligned, implying an external gas origin in over a third of all systems, more than half
in the field, while external gas accretion must be shot down in clusters. Third, many
objects appear to be in the process of forming regular kpc-size decoupled disks, and a
star formation sequence can be sketched by piecing together multi-wavelength
information on the molecular gas, current star formation, and young stars. Fourth,
early—type galaxies do not seem to systematically obey all our usual prejudices regarding
star formation (e.g. Schmidt-Kennicutt law, far infrared-radio continuum correlation),
suggesting a greater diversity in star formation processes than observed in disk galaxies
and the possibility of "morphological quenching”. Lastly, a first step toward constraining
the physical properties of the molecular gas is taken, by modeling the line ratios of
density- and opacity-sensitive molecules in a few objects. Taken together, these
observations argue for the continuing importance of (minor) mergers and cold gas
accretion in local early-types, and they provide a much greater understanding of the gas
cycle in the galaxies harbouring most of the stellar mass. In the future, better dust
masses and dust-to-gas mass ratios from Herschel should allow to place entirely
independent constraints on the gas supply, while spatially-resolved high-density
molecular gas tracers observed with ALMA will probe the interstellar medium and star
formation laws locally in a regime entirely different from that normally probed in spiral
galaxies.
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[7FGC-29] A WISE View of E+A Galaxies

Jongwan Kol’z, Ho Seong Hwangg, Young-Jong Sohn’

"Yonsei University Observatory, “Korea Astronomy and Space Science Institute, ICEA
Saclay/Service d’Astrophysique , *Dept. of Astronomy, Yonsei University

E+A galaxies are interpreted as post-starburst systems because of strong Balmer
absorption lines but any emission lines indicating the lack of current star formation
activities, thus they are one of key populations for understanding how star formation
activities evolve in galaxies. We present mid-infrared (MIR) spectral energy distributions
of E+A galaxies using the Wide-field Infrared Survey Explorer (WISE) preliminary
released data. Furthermore, we investigate the role of environment with respect to the
MIR properties of E+A galaxies.

[*GC-30] The internal UV-line-strength relations of early-type
galaxies

Hyunjin Jeong', Sukyoung K. Yi?, Martin Bureau®, Roger L. Davies’,
! KASI, ? Yonsei University, J University of Oxtord

The unexpected rising flux of early-type galaxies at decreasing ultraviolet (UV)
wavelengths is a long-standing mystery. One important observational constraint is the
correlation between UV —optical colours and Mg?2 line strengths found by Burstein et al.
(1988). The simplest interpretation of this phenomenon is that the UV strength is related
to the Mg line-strength. Under this assumption, we expect galaxies with larger Mg
gradients to have larger UV colour gradients. By combining UV imaging from GALEX,
optical imaging from MDM and SAURON integral-field spectroscopy, we investigate the
spatially-resolved relationships between UV colours and stellar population properties of 34
early-type galaxies from the SAURON survey sample. We find that galaxies with old
stellar populations show tight correlations between the FUV colours (FUV—V and FUV —
NUV) and the Mg b index, HB index and metallicity [Z/H]. We have also derived
logarithmic internal radial colour, measured line strength and derived stellar population
gradients for each galaxy and again found a strong dependence of the FUV —V and FUV
—NUYV colour gradients on both the Mg b line-strength and the metallicity gradients. In
particular, global gradients of Mg b and [Z/H] with respect to the UV colour across
galaxies are consistent with their local gradients within galaxies, suggesting that the
global correlations also hold locally. From a simple model based on multi-band colour fits
of UV upturn and UV-weak galaxies, we have identified a plausible range of parameters
that reproduces the observed radial colour profiles. In these models, the centers of
elliptical galaxies, where the UV flux is strong, are enhanced in metals by roughly 60%
compared to UV-weak regions.
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[7*GC-31] THE EFFECT OF HELIUM-ENHANCED STELLAR
POPULATIONS ON THE ULTRAVIOLET-UPTURN PHENOMENON
OF EARLY-TYPE GALAXIES

Chul Chung, Suk-Jin Yoon, and Young-Wook Lee

Department of Astronomy, Yonser University, Seoul, South Korea

Recent observations and modeling of globular clusters with multiple populations
strongly indicate the presence of super helium-rich subpopulations in old stellar systems.
Motivated by this, we have constructed new population synthesis models with and
without helium-enhanced subpopulations to investigate their impact on the UV-upturn
phenomenon of quiescent early-type galaxies. We find that our models with
helium-enhanced subpopulations can naturally reproduce the strong UV-upturns observed
in giant elliptical galaxies assuming an age similar to that of old globular clusters in the
Milky Way. The major source of far-UV (FUV) flux, in this model, is relatively
metal-poor and helium-enhanced hot horizontal branch stars and their progeny. The
Burstein et al. (1988) relation of the FUV — V color with metallicity is also explained
either by the variation of the fraction of helium-enhanced subpopulations or by the spread
in mean age of stellar populations in early-type galaxies.

[*GC-32] A Study of Galaxy Cluster Mergers Based on Cosmological
Simulations —— On the Evolution of Galaxy Mass Functions

Kiyun Yunl, Sung-Ho Ahnl, Jihye ShinZ, Juhan Kim?’, Sungsoo Kim® and
Suk-]Jin Yoon'
! Department of Astronomy, Yonsei University,
z Department of Astronomy & Space Science, Kyung Hee University
7 Korea Institute for Advanced Study
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[¥GC-34] Host Galaxies of Nearby Type I AGNs

Minjin Kiml’z, Luis Hoz, Chien Pengs, Aaron Barth4, Myungshin Im®
! Korea Astronomy and Space Science Institute, 2 The Observatories of the Carnegie
Institution of Washington, I NRC Herzberg Institute of Astrophysics, ? University of
California at Irvine, 9 Seoul National University

We present the detailed image decomposition of Hubble Space Telescope archival
images for 235 nearby (z < 0.35) unobscured type 1 AGNSs. It allows us to perform robust
measurements of host galaxy properties and AGN luminosity contribution. We examine
how the host properties correlate with AGN properties. Broad line type 1 and radio—loud
AGNs are hosted preferentially by early type galaxies. Narrow line type 1 AGNs show a
low fraction of tidal interaction, that might suggest the secular evolution may play an
important role for triggering AGN activity, while the fraction of merging hosts is rather
higher in luminous AGNs. We compare the nucleus luminosity and bulge luminosity and
find that either our sample might have a smaller zero point in the M(BH)-L(bulge)
relation (i.e. less massive black hole at a given bulge luminosity) relation compared to the
normal galaxies or Eddington ratio of our sample could be systematically overestimated.
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[ ¥£GC-35] Photometric and Spectroscopic Morphology Classifications
Using SDSS DR7 : Virgo Cluster

Suk Kiml, Soo-Chang Reyl, Eon-Chang Sungz, Thorsten Liskers, Helmut ]erjer14,
Youngdae Leel, Jiwon Chungl, Mina Pakl, Wonhyeong Yi'.

! Dept. of Astronomy and Space Science, Chungnam National University, Korea, ? Korea

Astronomy & Space Science Institute, Korea, J Zentrum fur Astronomie der Universitat
Heidelberg, Germany, ? Australian National University, Australia

While the Virgo Cluster Catalog (VCC) is well established catalog from deep
photographic plate survey, with available survey data recently released (e.g., SDSS), it
can be further updated concerning the membership and morphology of galaxies. While
membership and morphology of galaxies included in the VCC are based on the single
band imaging data, thanks to the multi-color imaging and spectroscopic observations of
SDSS, we are able to revise the membership and morphology of sample galaxies in the
fields of the Virgo cluster. We present a new catalog of galaxies in the Virgo cluster
using SDSS DR7 data, the extended Virgo cluster catalog. Using SDSS imaging and
spectroscopic data, we introduce two Kkinds of galaxy classifications which are
complementary each other. In addition to traditional morphological classification by visual
inspection of the images ("Primary Classification”), we also attempt to classify galaxies
with the spectroscopic features ("Secondary Classification”). The primary classification is
basically based on the scheme of galaxy morphological classification of VCC. The
secondary classification relies on the SED shape and presence of emission/absorption lines
returned from SDSS. Our morphological classifications allow to study the evolution and
associated star formation histories of galaxies in the Virgo cluster.

[¥GC-36] The Dependence of Type Ia Supernovae Luminosities on the
Morphologies of Host-Galaxies

Young-Lo Kim, Yijung Kang, Young Hoon Joe, and Young-Wook Lee
Center for Galaxy Evolution Research & Department of Astronomy, Yonsei University,
Seoul 120-749, Korea

The discovery of dark energy from Type Ia supernovae (SN Ia) is based on the implicit
assumption that the look-back time evolution of SN Ia luminosity, after light-curve
corrections, would be negligible. A strong support for this assumption was the apparent
insensitivity of SN Ia distances across the host galaxy morphologies. However, Hicken et
al. 2009 (H09) shows a systematic difference in the Hubble residual (HR) of 0.144 + 0.070
mag between the E-SO and Scd/Sd/Irr galaxies, after light-curve corrections. If true, this
indicates that the light-curve fitters used by the SN Ia community can not correct for the
population age (and therefore the evolution) effect. In order to confirm this, we have
combined nearby SN Ia samples and the first-year SDSS-II SN Survey. The SNANA
package was used for analyzing SN Ia light-curve, both for the MLCS2k2 and SALT?2
fitters. We find a systematic difference in the HR of 0.10-0.13 + 0.030 mag between E-SO
and Scd/Sd/Irr galaxies, which is in agreement with the result of H09, but now at the 3-5
o0 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 SN Ia luminosity should be considered in the cosmological
application of SN Ia data.
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[E£GC-37] Properties of Merging Galaxies in the Nearby Universe

Jong Han Park, Hong Bae Ann and Hyesung Kang
Department of Earth Sciences, Pusan National University

We have investigated properties of merging galaxies in the nearby universe, using
Sloan Digital Sky Survey (SDSS) DR7. We first constructed two galaxy samples
according to redshift range: Sample 1 for 0 < z < 0.025 and Sample 2 for 0.09 < z <
0.1. We then identified 118 and 184 merging galaxies among the galaxies in the Sample 1
and 2, respectively, and classified them into different merging types and stages by visual
inspection of galaxy images. In the Sample 1, there are more wet mergers than dry
mergers, while most merging galaxies in the Sample 2 are dry mergers. The
color-magnitude diagram of the merging galaxies in our samples is comparable to that of
normal galaxies. Dry mergers tend to locate in the red sequence, while wet and mixed
mergers reside mostly in the blue cloud. Unlike some previous studies, we did not find a
clear trend that the merger rate increases at higher redshift. However, it is difficult to
make a direct comparison of the merger rate found in different studies, because it depends
on the number of observed galaxies and criteria for merger classification. From the ratios
of emission lines, we infer that the faction of merging galaxies with AGNs is higher in
wet mergers than in other types.

[X£GC-38] Chemical Properties of Globular Clusters in Nearby Giant
Elliptical Galaxies

Hong Soo Park and Myung Gyoon Lee
Seoul National University

We present a study of the metallicities, ages, and alpha-elements of globular clusters
(GCs) in nearby giant elliptical galaxies (gEs) (M&7, M49, M60, NGC 5128, NGC 1399,
NGC 1407, and NGC 4636) using data in the literature. We used only the data for the GCs
derived from the comparison of absorption line indices with the single stellar population
model. The metallicity distributions of GCs in these gEs are bimodal, showing the
existence of metal-poor and metal-rich populations. All these gEs harbor young GCs with
ages less than 5 Gyr as well as old GCs. The mean age of the metal-rich GCs
([Fe/H]>-0.9) is about 3 Gyr younger than that of the metal-poor GCs. The mean values
for the alpha-elements of the GCs are smaller than or similar to that of the Milky Way
GCs. All the GCs in these gEs show an age-metallicity relation; the larger the
metallicities of the GCs are, the younger the GCs are. Old GCs with ages > 10 Gyr have
two distinct sub-populations (metal poor and metal rich), while young GCs show a broad
metallicity distribution with a single peak. We discuss these results in relation with the
formation of GCs in gEs.
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[¥£GC-39] Detection of a Large Amount of Diffuse Extraplanar Dust in
NGC 891

Kwang-il Seon'!, Adolf Witt*
!Korea Astronom v and Space Science Institute, z University of Toledo

Significant discrepancies have been found between the dust masses of edge-on spiral
galaxies derived from various tracers (optical/near-infrared, far-infrared/sub-millimeter
observations, and the variation of dust attenuation with viewing angle). Here we report
the first detection of a vertically extended far-ultraviolet (FUV) and near-UV (NUV)
emission in an edge-on spiral galaxy NGC 891. The vertically extended emission is
interpreted as the dust-scattered light due to a extraplanar dust layer in NGC 891 that
contains about the same mass as the standard thin dust disk. This new dust component
completely encloses the stellar disk and bulge, and solves the puzzle of dust mass.

[¥GC-40] The Emission-line Properties of Young Radio Galaxies

Dong—-Hoon Sonl, Jong-Hak Wool, Vardha N. BennertZ, Hai Fu3,
Tohru Nagao4, Daeseong Park!

!Department of Physics and Astronomy, Seoul National University
ZDepartment of Physics, University of California Santa Barbara
3Asrmnomy Department, California Institute of Technology Research
YThe Hakubi Project, Kyoto University

To investigate the properties of the narrow-line regions and the accretion disks of
YRGs, we study a sample of 28 young radio galaxies (YRGs) observed with the Kast
Double Spectrograph at the Shane 3-m telescope and with the DBSP (Double
Spectrograph for the Palomar 200-inch Telescope) at Palomar observatory. In addition we
collect an addition sample of 15 YRGs with the optical spectra from the SDSS archive.
We present the measured narrow-line region properties based on the various emission
line ratios, i.e., [O IIII/HB, [N Il/Ha, [S II] 6716/6731, [O II/[O IIIl, [O II]/[O III] and [Ar
III]/TO III], which are useful to constrain the gas properties and the states of the accretion
disk. We will discuss the characteristics of YRG.
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[EXGC-41] Investigating the relation between AGN gas metallicity and
their host galaxy stellar metallicity using a sample of local Seyfert 1
galaxies

Jaejin Shin, Jong-Hak Woo

Astronomy program, Department of Physics and Astronomy, Seoul National University

We investigate the relation between AGN gas metallicity and their host galaxy stellar
metallicity using a sample of local Seyfert 1 galaxies. Stellar metallicity is measured from
stellar absorption lines while AGN gas metallicity is derived from the flux ratios of UV
emission lines. We use a high quality spectra obtained from the Lick AGN Monitoring
Project, to obtain pure host galaxy spectra based on the spectral decomposition analysis,
leading to accurate measurements of the Mg2 (5175) and Fe (5270) indices. In the case of
AGN gas metallicity, we measure the ratio of NV1240 to CIV1549 lines using UV spectra
from the archival IUE and HST STIS data. We will present the results of metallicity
measurements and comparison between AGN and stellar metallicity, and discuss the
implications of the results.

[¥GC-42] Cosmic Infrared Background from the First Stars and Relic
H II Regions

Kyungjin Ahn
Chosun University

We have performed the first self-consistent, large-scale simulation of cosmic
reionization by stellar sources, including the Population III stars that emerged and were
hosted by minihalos at very high redshifts (z740). Based on this result, we calculate the
redshifted radiation background from these stars and the relic H II regions which can be
observed at near-infrared and infrared regime. Formation of the first stars inside
minihalos are quenched by radiative feedback at z715, while the relic H II regions have
much longer lifetime due to the slow recombination rate. Therefore, the radiation output
from the relic H II regions, dominated by Lyman alpha photons, will be observed both in
the near-infrared and infrared regime. The estimated background from the first stars
inside minihalos are still sub-dominant compared to that from stars inside larger halos,
however, and thus complementary observations are necessary, such as redshifted 21-cm
line observation.
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[¥£GC-43] Quantitative Morphology of High Redshift Galaxies Using
GALEX Ultraviolet Images of Nearby Galaxies

Bum-Suk Yeom, Soo-Chang Rey, Young Kwang Kim,
Suk Kim, Young dae Lee
Department of Astronomy and Space Science, Chungnam National University,
Daejeon, Korea

An understanding of the ultraviolet (UV) properties of nearby galaxies is essential for
interpreting images of high redshift systems. In this respect, the prediction of
optical-band morphologies at high redshifts requires UV images of local galaxies with
various morphologies. We present the simulated optical images of galaxies at high
redshifts using diverse and high—quality UV images of nearby galaxies obtained through
the Galaxy Evolution Explorer (GALEX). We measured CAS (concentration, asymmetry,
clumpiness) as well as Gini/M20 parameters of galaxies at near-ultraviolet (NUV) and
simulated optical images to quantify effects of redshift on the appearance of distant stellar
systems. We also discuss the change of morphological parameters with redshift.

[¥GC-44] Improved and quality-assessed emission and absorption line
measurements in Sloan Digital Sky Survey galaxies

Kyuseok Oh Marc Sar21 Kevin Schawinski™ , Sukyoung K. Yi!
'"Department of Astronom Y, Yonsez UHI versity, ‘Centre far Astrophysics Research,
University of Hertlordshire, England, * "Yale Center for Astronomy & Astrophysics,

Department of Physics, Yale University, USA, ‘Einstein Fellow

We present a new database of absorption and emission-line measurements based on
the entire spectral atlas from the Sloan Digital Sky Survey (SDSS) 7th data release of
galaxies within a redshift of 0.2. Our work makes use of the publicly available penalized
pixel-fitting (pPXF) and gas and absorption line fitting (gandalf) IDL codes, aiming to
improve the existing measurements for stellar kinematics, the strength of various
absorption-line features, and the flux and width of the emissions from different species of
ionized gas.

Our fit to the stellar continuum uses both standard stellar population models and
empirical templates obtained by combining a large number of stellar spectra in order to fit
a subsample of high—quality SDSS spectra for quiescent galaxies. Furthermore, our fit to
the nebular spectrum includes an exhaustive list of both recombination and forbidden
lines. Foreground Galactic extinction is implicitly treated in our models, whereas
reddening in the SDSS galaxies is included in the form of a simple dust screen component
affecting the entire spectrum that is accompanied by a second reddening component
affecting only the ionised gas emission.

Most notable of our work is that, we provide quality of the fit to assess reliability of
the measurements. The quality assessment can be highly effective for finding new classes
of objects. For example, based on the quality assessment around the Ha and [NII] nebular
lines, we found approximately 1% of the SDSS spectra which classified as "galaxies” by
the SDSS pipeline are in fact type I Seyfert AGN.

This work is published in ApJS(Aug 2011 issue) and the database is publicly available.
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[¥£GC-45] Probing the Starburst-AGN Connection in Type I AGN based
on the 3.3 micron PAH lines.

Jong—Hak Wool, Ji Hoon KimZ, Masatoshi Imanishis,

! Astronomy Program, Department of Physics and Astronomy, Seoul National University
? Center for the Exploration of the Origin of the Universe, Department of Physics and
Astronomy, Seoul National University
% National Astronomical Observatory of Japan

To probe the connection between starburst and AGN activity, we investigate the
relation between the 3.3 micron ”PAH emission and AGN properties based on the new
AKARI observations and the data collected from the literature. Using a sample of low-z
Type I AGN, we measure the global 3.3 micron PAH luminosity from the AKARI
slit-less spectroscopy. The 3.3 \micron " PAH emissions are detected for 7 out of 26 target
galaxies, but we find no strong correlation between the 3.3 \micron " PAH emission and
AGN luminosity, suggesting that global star formation may not be tightlyrelated with
AGN activity. In contrast the to global star formation, the nuclear 3.3 micron PAH
emission luminosity, which are measured from ground-based long slit spectroscopy with
a narrow slit, correlates with AGN luminosity. These results imply that starburst and
AGN activity are directly connected at the nuclear region.

[¥GC-46] Probing Tidal Field Strength of Virgo Cluster Galaxies

Hyein Yoon, Aeree Chung
Department of Astronomy, Yonser University

We probe the tidal perturbation parameter f of Virgo cluster galaxies. The goal is to
measure the strength of tidal fields around individual galaxies to get better understanding
gravitational processes that can affect galaxy evolution in the cluster environment. The
f-value is defined as a logarithmic ratio between the net internal gravitational force
within a galaxy and the external tidal force exerted by a neighboring galaxy. Hence, it
provides one way to quantify the tidal field strength of galaxies, in particular, due to
galaxy neighbors. In this study, we determine f-values of the VIVA galaxies, samples of
the VLA Imaging study of Virgo galaxies in Atomic gas, using the Extended Virgo
Cluster Catalog (EVCC) which is the most complete Virgo cluster catalog to date. With
diagnostics based on the HI gas and R-band morphologies, we discuss the impact of the
tidal fields on the evolution of the VIVA sample. Also, we compare the tidal field strength
to the intra cluster medium (ICM) pressure for each sample galaxy to pin down
environmental processes at work.
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[E£GC-47] Do Bars Trigger Activity in Galactic Nuclei?

Gwang-Ho Leel, Jong-Hak Wool, Myung Gyoon Leel, Ho Seong HwangZ,
Jong Chul Lee!, Jubee Sohn' & Jong Hwan Lee'
]Departmen[ of Physics and Astronomy, Seoul National University
“CEA Saclay/Service d’Astrophysique, France

We investigate the connection between the presence of bars and AGN activity, using a
volume-limited sample of ~6,000 late-type galaxies with axis ratio b/a> 0.6 and
M, =—19.5+ 5logh at low redshift (0.02 < z < 0.055), selected from Sloan Digital

Sky Survey Data Release 7. Although bars are believed to play an important role in
fueling AGNSs, it is still an open question whether AGN activity is connected with the
presence of bars. We find that the bar fraction in AGN-host galaxies (44.1%) is 2.5 times
higher than in non-AGN galaxies (17.6%), implying an AGN-bar connection. However,
this trend is simply caused by the fact that AGN-host galaxies are on average more
massive and redder than non-AGN galaxies since the bar fraction increases with u-r
color and velocity dispersion. When AGN-host and non-AGN galaxies with fixed u-r
color and velocity dispersion are compared, the excess of bar fraction in AGN-host
galaxies disappears. Among AGN-host galaxies we find no strong difference of the
Eddington ratio distributions between barred and non-barred systems. These results
indicate that AGN activity is not directly connected with the presence of bars.

[¥GC-48] Yonsei Evolutionary Population Synthesis (YEPS) :
The 2011 Version

Sang-Yoon Lee, Chul Chung, Hak-Sub Kim, Suk-Jin Yoon
Department of Astronomy and Center or Galaxy Evolution Research, Yonsei University

We present a new, year 2011 version of the Yonsei Evolutionary Population Synthesis
(YEPS 2011) model for simple stellar populations. The standard YEPS employs the
most up-to—date Yonsei-Yale stellar evolutionary tracks and the BaSeL flux libraries.
The spectro—photometric model data of the entire parameter space are available at
http://web.yonsei.ac kr/cosmic/data/YESP.htm.
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[EGC-49] UV Perspective for Dynamically Old and Young Clusters of
Galaxies: Fornax and Virgo

Youngdae Lee!, Soo-Chang Rey', Mina Pak’, Suk Kim', Eon-Chang Sungz,
Won hyeong Yi', Jiwon Chung'
! Department of Astronomy and Space Science, Chungnam National University, Daejeon,
Korea,
? Korea Astronomy and Space Science Institute, Daejeon, Korea

We present ultraviolet (UV) photometric properties of galaxies in two clusters, the
Fornax and Virgo, with different dynamical conditions. We construct UV color-magnitude
relations (CMRs) of galaxies in the Fornax and Virgo clusters using GALEX UV data
matching with optical B band data. Elliptical and lenticular galaxies locate on red
sequence in UV CMRs and show UV upturn phenomenon in both clusters. While dwarf
lenticular galaxies (dSOs) in the Fornax also follow the extension of red sequence of giant
early type galaxies, they are redder than dSOs in the Virgo at a given magnitude. We also
investigated the effect of neighbor galaxies and cluster environment to the UV properties.
In the space of projected clustercentric radius and projected nearest neighbor galaxy
distance, we found that red (NUV-B>3) galaxy fraction of the Fornax depends entirely on
clustercentric radius. However, in the case of Virgo, galaxy colors are also affected by
interactions between galaxies outside the cluster virial radius. We suggest that UV
properties of early-type galaxies in the Fornax cluster is likely consistent with its
dynamically evolved system compared to the Virgo cluster.

[£GC-50] Does the SED of a galaxy constrain its merger history?

Jaehyun Lee and Sukyoung Yi
Yonser University

It is widely accepted that the SED of a galaxy relates to its morphology. In addition,
the SED of the galaxy is closely connected to its star formation history, and its
morphological properties are affected by the merger history, interactions with its
environment, and the gravitational instability of its dynamical system. Thus, it is likely
that star formation history correlates to the elements that determine morphological
properties.

Among the elements, this study investigates how much the merger histories of galaxies
influence their star formation histories. By using simple merger trees and semi-analytic
models, which disregard feedback processes to exclusively identify merger effects on star
formation histories, we examine the relation between various merger histories and SEDs
of galaxies. From the results, we discuss whether the SED of a galaxy can represent and
constrain its merger history.
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[ZGC-51] What determines the sizes of red early-type galaxies?

Joon Hyeop Lee
Korea Astronomy and Space Science Institute, Daejeon 305-348, Korea

The sizes of galaxies are correlated with their masses or luminosities, which is known
as the 'mass-size relation’ or 'luminosity-size relation’. Those relations show scatters in
the sense that the sizes of galaxies range somewhat widely at given mass or luminosity,
which is largely affected by the morphologies or colors of the sample galaxies. However,
the scatters of the relations are still large even when the galaxy sample is limited to red
early—-type galaxies: at fixed mass or luminosity, the largest red early-type galaxies are
larger than the smallest red early-type galaxies by a factor of 4 — 5. This is a progress
report of a study on what determines the sizes of red early-type galaxies. We investigate
how the sizes of red early-type galaxies depend on several quantities of them, such as
color, color gradient, axis ratio, local number density and mass-to-light ratio. The
physical implication of those preliminary results is discussed.

[£GC-52] M101 Supernova

Myungshin Iml, Soojong PakZ, Won-Kee Parkl, Giseon Baekz, Young seok th,
JiHoon Kiml, Changsu Choil, Jueun Hongl, Yiseul Jeonl, Hyunsung Junl,
Dohyeong Kiml, Duho Kiml, Minsung Jangl, Geun—-Hong Parkl, Heesu Yangl,
Il*GyoJeongl, Bang-Won Leel, Hong-Kyu Yangl, Jubee Sohnl, Gwang-Ho Leel,
Yosep Yoon!, Jae-Hyung Lee', Jae-Jin Shin', Ho-Jin Cho', Jae-Woong Jeong',
Hye—EunJangl, Mi-Kyung Yoonl, Yong-Jeong Kiml, Hyung-Bae Bael, Jong-Ho
Parkl, Myung-Gyoon Leel, Heon-Chul Leel, Yeong-Beom Jeong, Hyun-11 Sungg,
TaeSeog Yoon'

! Astronomy Program, Dept. (of Physics & Astronomy, Seoul National University
? Kyunghee University
7 Korea Astronomy & Space Science Institute
K yungpook National University

We present our follow-up observation of the recently discovered supernova in M101.
Being only 6.4 Mpc away from the Earth, the object is a Type-Ia supernova discovered
this close in decades. We followed up this event with various observing facilities
including on-campus telescopes at Seoul National University, the McDonald observatory’s
2.1m telescope, and UKIRT 4-m telescope. The light curves and the preliminary analysis
of the multi-wavelength data will be presented, which cover the wavelengths from optical
to NIR.
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[¥£GC-53] An Ultraviolet to Infrared Photometric Study of Star Clusters
in the Circumnuclear Star-forming Region of Barred Spiral Galaxy NGC
1672

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

We report on a photometric study of star clusters in the circumnuclear star-forming
region of nearby barred spiral galaxy NGC 1672. We use FUV to NIR imaging data
(FUV, U, B, V, R, Ha, I, and H) in the Hubble Space Telescope (HST) archive. We have
selected 89 star clusters with V<21.8 (MV<-9) mag in the central 600 pc region, and
have derived their age & mass by comparing their colors with theoretical population
synthesis models. Most of the star clusters are mildly reddened (E(B-V)~0.2 on
average), but some star clusters suffer from severe reddening (E(B-V)>0.6). The mass of
the star clusters are in the range from 10" Mo to 10" Me. About half of them are more
massive than 10° Me. Their ages range from 1 Myr to several 100 Myr, and concentrate
at ~6 Myr and ~40 Myr. It indicates that the episodic starburst in the circumnuclear
star—forming region lasted at least several 100 Myr. We find no obvious azimuthal age
gradient, but we find a radial age gradient in some regions. We discuss these properties
with theoretical expectations

[XGC-54] Chemical Properties of Emission Line Galaxies in the Virgo
and Ursa Major Cluster

Jiwon Chungl, Eon-Chang sung2, Soo—-Chang Reyl, Mina Pakl, Suk Kim'
! Chungnam national university, ° Korea Astronomy & Space Science Institute

We utilize Sloan Digital Sky Survey DR7 spectroscopy of “600 emission line galaxies
(ELGs) in the Virgo and Ursa Major clusters to investigate their chemical properties
depending on the environments. We derived chemical abundances of galaxies using either
a direct estimation of the electron temperature or empirical calibrations. We also estimated
star formation rates (SFRs) using H alpha and GALEX ultraviolet (UV) luminosities. We
see no significant difference of UV colors and SFRs of ELGs between the Virgo and Ursa
Major, indicating weak dependence of their star formation activity on global cluster
environment. We also discuss the segregation of gas—phase element abundances in cluster
environment.
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[E£GC-55] Correlation between galaxy mergers and AGN activity

Jueun Hong1 , Myungshin Im'
]CEOU/Dept. of Physics and Astronomy, Seoul National University

Using deep images taken at Maidanak 1.5m telescope, at McDonald 2.1m telescope and
Canada-France-Hawaii Telescope, we investigated the fraction of merging galaxies in
hosts of 26 AGN which are brighter than M = -22.2 mag and nearer than z = 0.2. We
found that 9 to 12 of 26 AGN host galaxies show the evidence of mergers like tidal tail,
shell via visual inspection. We also studied with the merging fraction of a control sample,
SDSS Stripe82 galaxies. Surface brightness limit and magnitude are similar to that of the
AGN sample. We found that merging fraction of the AGN sample is higher than that of
normal galaxy samples. This result implies that AGN activity may be correlated with
merging. We also investigated the detailed morphology of merging feature. About ~1/4
of control sample classified as a tidal and tidal+dust are shell structures. On the other
hand only one of the AGN sample shows shell structures. Almost all merging AGNs
show tidal tail features. From point of view that tidal tail may be at the early stage of
merging, and shell may be at the late stage of mergers, this result implies that AGN may
be evolved into early-type galaxies after merging.
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[9}SE-01] Development of Fast Imaging Solar Spectrograph and
Observation of the Solar Chromosphere

Hyungmin Park’
! Astronomy Program, Seoul National University

It is well known that chromospheric features are fine structured, short lived, and
dynamic. Spectrograph-based observation have obvious advantage of getting physical
properties of solar chromosphere than filter-based one. We developed and installed Fast
Imaging Solar Spectrograph (FISS) attached on New Solar Telescope in Big Bear Solar
Observatory. FISS have capabilities to take data with high time, spatial and spectral
resolution at two wavelengths(Ha 6563A and Call 8542A) simultaneously. After FISS
installation, we observed various chromospheric features : active regions, quiet regions,
filaments/prominences and so on. As one of chromospheric studies, we analyzed solar
prominences and got physical parameters by using simple radiative transfer modeling.
The ranges of temperature and non-thermal velocities are found to be 7500-13000K and
5-11km/s, respectively.

[%2SE-02] Simultaneous Forbush Decrease caused by a CME shot by
the STEREO

Suyeon Oh!, Yu Yi'
! Chungnam National University, Department of Astronomy and Space Science

The sudden decrease of galactic cosmic ray (GCR) intensity observed by ground
neutron monitor (NM) is called a Forbush decrease (FD) event. The intensity time profile
of FD event looks like the geomagnetic storm visualized by geomagnetic storm index Dst.
Oh et al. [2008] and Oh and Yi [2009] classified the FD events into two kinds by criteria
of the overlapping simultaneity of main phase in universal time (UT). The FD event is
defined simultaneous if the main phase parts observed by the stations distributed evenly
around the Earth are overlapped in UT and non-simultaneous if ones are overlapped in
each station’s local time (LT). They suggested the occurrence mechanisms of two kind
FD events related to the interplanetary magnetic structures such as the interplanetary
shock (IP shock) and magnetic cloud. According to their model, the simultaneity of FD
depends on the strength and propagation direction of interactive magnetic structures
overtaking the Earth. Now the STEREO mission can visualize the emergence and
propagation direction of the coronal mass ejection (CME) in 3-dimension in the
heliosphere. Thus, it is possible to test the suggested mechanisms causing two different
types of FD events. One simultaneous FD observed on February 17, 2011 may be caused
by a CME heading directly toward the Earth observed on February 15, 2011 by the
STEREO mission. The simultaneity of FD event is proved to be a useful analysis tool in
figuring out the geo—effectiveness of solar events such as interplanetary CMEs and IP
shocks.
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[-SE-03] 40.8 MHz coherent scatter ionospheric radar observations of

E- and F-region field aligned irregularities over Korea

Tae-Yong Yang, Young-Sil Kwak, Jae-Jin Lee, Seong-Hwan Choi, Junga
Hwang, and Young-Deuk Park
Division of Space Science, Korea Astronomy and Space Science Institute, Daejeon,
South Korea

The new coherent scatter ionospheric radar has been operating at Gyerong city
(36.18°N, 127.14°E, dip lat 26.7°N), South Korea. This VHF radar is consisted of 24 Yagi
antennas having 5 elements and observes the E- and F-region field—aligned irregularities
(FAIs) in a single frequency of 40.8 MHz with a peak power of 24 kW. We present the
first results of the E- and F-region FAIs over Korea by using the new VHF coherent
scatter ionospheric radar. The morphological and echo characteristics are studied in terms
of their echo strength, Doppler velocity and also by spectral width values. From the
continuous observations from December 2009, we found ionospheric E- and F-region
FAIs appeared frequently. The most interesting and striking observations for E region are
occurrence of daytime E-region irregularities and strong Quasi-Periodic (QP) echoes at
nighttime. And for F region, strong post-sunset and pre-sunrise FAIs appeared
frequently. The VHF radar observations over Korea are discussed in the light of current
understanding of mid-latitude E- and F-region FAIs.

[*SE-04] Kalman filter technique for defining solar regular
geomagnetic variations

Daniel Martini', Mikko Orispaa®, Thomas Ulich®, Markku Lehtinen®, Kalevi
Mursulag, and Dong Hun Lee'
!School of Space Research, Kyung Hee University, Yongin, South-Korea
gSodankyl.'a' Geophysical Observatory, Sodankyls, Finland
gDepr. of Physics, University of Oulu, Finland

Motivated by recent attempts to derive geomagnetic activity from hourly mean data in
long term studies, we test the recursive Kalman filter method to obtain the regular solar
variation curve of the geomagnetic field. Using a simple algorithm, we are able to assign
a quiet day curve to every day separately, without the need for additional input
parameter(s) to define the geomagnetically quiet days. We derive a digital counterpart
AhK of the analog range index Ak at the subauroral Sodankyla station and compare it to
the earlier digital estimate Ah and the local Ak index. We find that the new method
outperforms the former estimate in every aspect studied and provides a robust,
straightforward manner of estimating and verifying the manually scaled Ak index, based
on readily available hourly values. The model is independent of sampling; thus, for shorter

term studies where high sampling data are available, more accurate estimates can also
be obtained when needed. Therefore, in contrast to other recent approaches, we do not
provide a method to quantify irregular activity directly but derive the actual quiet day
curves in the traditional manner. In future applications the same algorithm may be used
to define a wide variety of geomagnetic indices (such as Ak, Dst, or AE).
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[*SE-05] Current Status of KASI Solar Radio Observing System

Su-Chan Bong', Jung-Eun Hwangbol’z, Sung-Hong Park', Be-Ho Jang',
Chang Hoon Leel, Ji-Hye Baekl, Kyung-Suk Cho', Young-Deuk Parkl,
Dale E. Garyg, Dae-Young Lee’

! Korea Astronomy and Space Science Institute, Korea,

z Chungbuk National University, Korea,

7 New Jersey Institute of Technology, USA

Korea Astronomy and Space Science Institute (KASI) operates 2 solar radio observing
facilities, e-CALLISTO (Earthwide network of Compound Astronomical Low-cost
Low-frequency Instrument for Transportable Observatory) station and Korean Solar
Radio Burst Locator (KSRBL). Although e-CALLISTO tracking system improvement.is
underway, at least 6 new events were observed in this year. Software development for
KSRBL is in progress. The antenna calibration software was updated and flux calibration
software was developed. Also the automatic daily overview spectrum monitoring system
is now operational. We found solutions to several problems including spurious data and
FPGA board communication. However, a few minor unsolved hardware problems still
persist. Meanwhile, at least 6 new events were observed by KSRBL in this year, and a
comparative study with HXR is currently underway.

[%SE-06] Large Solar Eruptive Events

R. P. Lin"
'Physics Dept. & Space Sciences Lab, Univ. of California, Berkeley, USA
?School of Space Research, Kyung Hee University, Yongin, Korea

Major solar eruptive events, consisting of both a large flare and a near simultaneous
fast coronal mass ejection (CME), are the most powerful explosions in the solar system,
releasing 10%-10% ergs in ~10°7 s. They are also the most powerful and energetic particle
accelerators, producing ions up to tens of GeV and electrons up to hundreds of MeV. For
flares, the accelerated particles often contain up to ~50% of the total energy released, a
remarkable efficiency that indicates the particle acceleration is intimately related to the
energy release process. Similar transient energy release/particle acceleration processes
appear to occur elsewhere in the universe, in stellar flares, magnetars, etc. Escaping solar
energetic particles (SEPs) appear to be accelerated by the shock wave driven by the fast
CME at altitudes of 71 40 Rs, with an efficiency of 710%, about what is required for
supernova shock waves to produce galactic cosmic rays. Thus, large solar eruptive events
are our most accessible laboratory for understanding the fundamental physics of transient
energy release and particle acceleration in cosmic magnetized plasmas. They also produce
the most extreme space weather - the escaping SEPs are a major radiation hazard for
spacecraft and humans in space, the intense flare photon emissions disrupt GPS and
communications on the Earth, while the fast CME restructures the interplanetary medium
with severe effects on the magnetospheres and atmospheres of the Earth and other
planets. Here I review present observations of large solar eruptive events, and future
space and ground-based measurements needed to understand the fundamental processes
involved.
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[2SE-07] Moreton Wave and EUV Wave Associated with the 2010
February 7 and 2010 August 18 Flares

Ayumi Asai', Hiroaki Isobe', Shinsuke Takasao’, and Kazunari Shibata®
! Unit of Synergetic Studies for Space, Kyoto University,
? Kwasan and Hida Observatory, Kyoto University

Solar flares are very spectacular, and are associated with various phenomena. Coronal
shocks or disturbances are one of such flare-related phenomena. Although Moreton
waves and X-ray waves are well explained with MHD first mode shocks propagating in
the corona, there still remains a big problem on the nature of the waves, since they are
very rare phenomena. On the other hand, EIT waves (or EUV waves) have been paid
attention to as another phenomenon of coronal disturbances. However, the physical
features (velocity, opening angle, and so on) are much different from those for Moreton
waves and X-ray waves.

We report detailed features of the coronal disturbances associated with the 2010
February 7 and the 2010 August 18 flares. For the former flare we analyzed the H-alpha
images obtained by SMART at Hida Observatory, Kyoto University, Japan and by a flare
telescope at National Astronomical Observatory of Japan, the X-rays images taken by
Hinode/XRT, and the EUV images obtained by the both satellites of STEREO, and found
the Moreton wave, X-ray wave, and EIT wave, simultaneously. In the latter flare, on the
other hand, we observed a very fast EUV wave in EUV images taken by SDO/AIA. The
propagating speed is comparable to the MHD first mode wave, while there is no obvious
evidence of shocks for this flare. From these results, we discuss the nature of coronal
disturbances.

[*SE-08] Formation of quadrupolar-like structure via flux emergence
on the Sun

Tetsuya Magara, Jun—-Mo An, Hwan-Hee Lee, and Ji-Hye Kang
Kyunghee university

The emergence of a magnetic flux tube (flux emergence) is a process of transporting
magnetic field from the solar interior to the atmosphere. This process naturally produces
bipolar structure at the surface, in which emerging field lines simply connect opposite
polarities, while observations suggest that the surface distribution of magnetic field is
more complicated than a simple bipole. This study is aimed at solving this apparent
mismatch between the model and observations, showing how the surface distribution
changes from a simple bipolar distribution to a quadrupolar-like one, where a half-turn
rotation of the polarity inversion line plays an important role. We explain the physical
reason of this half-turn rotation and also discuss a possible configuration of filament
magnetic field in terms of the quadrupolar-like structure formed via flux emergence.
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[*SE-09] Study of Magnetic Helicity Injection in the Active Region
NOAA 9236 Producing Multiple CME Events

Sung-Hong Parkl, Kyung-Suk Chol, Su-Chan Bongl, Young-Deuk Park'
‘Korea Astronomy and Space Science Institute

In this study, we intend to inquire of how the temporal variation and spatial distribution
of magnetic helicity injection in a CME-producing solar active region are related to the
CME occurrence. We therefore investigate long-term (a few days) variation of magnetic
helicity injection in the active region NOAA 9236 which produced multiple CME events.
As a result, it is found that a noticeable increase in helicity of negative sign was first
made for the first 71.5 days and then 6 CMEs occurred while the relatively more injection
of oppositely signed (positive) helicity was taking place for the next ~2 days. Afterwards,
2 CMEs in the region occurred while a more negative helicity is being injected again
compared to a positive helicity. In addition, from helicity flux density maps, we found that
the CMEs originated from this active region seem to be involved with the interaction of
two magnetic field systems characterized by opposite signs of helicity.

[*SE-10] Development of Ballooning Instabilities in the Solar
Atmosphere

Hongdal Jun, G. S. Choe’, and Sunjung Kim
School of Space Research, Kyung Hee University

A numerical simulation study of the solar coronal plasma reveals that a ballooning
instability can develop in the course of flux rope merging. When magnetic field lines from
different flux ropes reconnect, a new field line connecting farther footpoints is generated.
Since the field line length abruptly increases, the field line expands outward. If the plasma
beta is low, this expansion takes place more or less evenly over the whole field line. If,
on the other hand, the plasma beta is high enough somewhere in this field line, the
outward expansion is not even, but is localized as in a bulging balloon. This ballooning
section of the magnetic field penetrates out of the overlying field, and eventually the
originally underlying field and the overlying field come to interchange their apex positions.
This process may explain how a field structure that has stably been confined by an
overlying field can occasionally show a localized eruptive behavior.

*corresponding author

84 / Bull. Kor. Astron. Soc. Vol. 36 No. 2, Oct. 2011



W R E=E 22 (Solar-terrestrial Environments)

[%SE-11] SUNRISE: The Mission and Selected Science Results

Sami K. Solanki” and the Sunrise Team®
! Max Planck Institute for Solar System Research, Katlenburg-Lindau, Germany
?School of Space Research, Kyung-Hee University, Yongin, Korea
? MPS Lindau; HAO Boulder; KIS Freiburg, TAC Tenerie; IAA Granada;
University of Valencia, LMSAL Palo Alto

The magnetic field at the surface of the Sun is concentrated in magnetic features that
often have spatial extents of 100 km or less. The study of the fine scale structure of the
Sun’s magnetic field has been hampered by the limited spatial resolution of the available
observations. This has recently changed thanks to various new high-resolution facilities,
among them the SUNRISE observatory, built around the largest solar telescope to leave
the ground, and containing two science instruments. SUNRISE successfully had its first
long-duration science flight on a stratospheric balloon in June 2009 and a host of
scientific results have been obtained from the data. After a brief introduction to the
Sunrise mission, an overview of selected results obtained so far will be given. A reflight
at higher solar activity is currently being prepared.

[%2SE-12] Infrared Spectro-Polarimeter of the Solar Flare Telescope at
NAO]

Masaoki Haginol, Takashi Sakurai', Yoichiro Hanaokal, Kazuya Shinodal,
Motokazu Noguchil, Masakuni Miyashita', Takeo Fukuda', Isao Suzuki',
TakehikoArai', and Norihide Takeyama®
! National Astronomical Observatory of Japan, ? Genesia Corporation, Japan

A new infrared spectro—polarimeter was installed in 2008 onto the Solar Flare
Telescope of NAQO]J in the Mitaka headquarters. The Solar Flare Telescope had been
operated previously as a filter-based magnetograph and obtained vector magnetograms of
active regions with the Fe I 630.3nm line during 1992 - 2005. The aim of this new
instrument is to measure the distribution of magnetic helicity over the whole Sun and for
an extended period with high magnetic sensitivity in the infrared wavelengths. This
spectro—polarimter is able to obtain polarizations in both photospheric and chromospheric
layers. In order to take full Stokes profiles, we observe Fe I 1564.8 nm and He I 1083.0
nm lines (with the neighboring photospheric Si line) for the photospheric and
chromospheric magnetic field vectors, respectively. The infrared detector of this
instrument is a 640x512-pixel InGaAs camera produced by a Belgian company Xenics.
The frame rate of the camera is 90 frames/sec. The 640-pixel row of this camera is set
along the spectrograph slit of the polarimeter. Since the slit only covers the solar
hemisphere, a full disk map is obtained by raster scanning the solar disk twice. A
magnetic map is made of about 1200x1200 pixels with a pixel size of 1.8 arcsec. It
generally takes 1.5 hours to scan the whole Sun. Although some issues on the instrument
calibration still remain, a few maps of the whole Sun at the two wavelengths are now
taken daily. In this presentation, we will introduce the instrument and present some
observational results.
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[*SE-13] Developments of the Wide Wavelength Range Polarimeter of
the Domeless Solar Telescope at the Hida Observatory

Tetsu Ananl, Kiyoshi Ichimotol, Akihito Oiz, Satoru Uenol, Goichi Kimural,
Yoshikazu Nakatani',
e wasa and Hida Observatory, Kyoto University, Kamnakara Gifir 506-1314, Japan,
Department of Science, Ibaraki University, Mito, Ibaraki 310-8512, Japan

We are developing a new universal spectropolarimeter on the Domeless Solar Telescope
(DST) at the Hida Observatory to realize precise spectropolarimetric observations in a
wide range of wavelength in visible and near infrared. The system aims to open a new
window of plasma diagnostics by using Zeeman effect, Hanle effect, Stark effect, impact
polarization, and atomic polarization for measuring the external magnetic field, electric
field, or an anisotropy in the excitation of the atoms.

The polarimeter is a successor of formerly developed polarimeter on DST, which make
possible to observe a polarization in a photospheric spectral line with polarimetric
accuracy of 10-2 (Kiyohara et al. 2004). The new system consists of a 60cm aperture
vacuum telescope, a high dispersion vacuum spectrograph, polarization modulator /
analyzer composed of a rotating waveplate whose retardation is constant for a wide range
of wavelength and Wallaston prism, and a fast and large format CCD camera or IR
camera. Spectral images in both orthogonal polarizations are taken simultaneously with a
frame rate of “20Hz while the waveplate rotates continuously in a rate of lrev./sec. Thus
It takes 5 7 60 sec to observe polarization with accuracy of 10-3 in a wide wavelength
range (400 - 1100nm). We also examined a polarimetric model of the telescope with
accuracy of 10-3 to calibrate instrumental polarization on some wavelengths. In this talk,
I will focus on the performance of the instrument.

[*SE-14] The Role of Magnetic Topology in the Heating of Active
Region Coronal Loops

Jin-Yi Lee!, Graham Barnes®, K. D. Leka®, Katharme K. Reeves’, K. E. Korreck®,
L. Golub®, E. E DeLuca’

! Kyung Hee University, Yongin, Karea ? NorthWest Research Associates, CoRA

Division, Boulder, CO 80301, USA, 7 Harvard-Smithsonian Center for Astrophysics,
Cambridge, MA 02138, USA

We investigate the evolution of coronal loop emission in the context of the coronal
magnetic field topology. New modeling techniques allow us to investigate the magnetic
field structure and energy release in active regions (ARs). Using these models and
high-resolution multi-wavelength coronal observations from the Transition Region and
Coronal Explorer and the X-ray Telescope on Hinode, we are able to establish a
relationship between the light curves of coronal loops and their associated magnetic
topologies for NOAA AR 10963. We examine loops that show both transient and steady
emission, and we find that loops that show many transient brightenings are located in
domains associated with a high number of separators. This topology provides an
environment for continual impulsive heating events through magnetic reconnection at the
separators. A loop with relatively constant X-ray and EUV emission, on the other hand,
is located in domains that are not associated with separators. This result implies that
larger-scale magnetic field reconnections are not involved in heating plasma in these
regions, and the heating in these loops must come from another mechanism, such as
smallscale reconnections (i.e., nanoflares) or wave heating. Additionally, we find that
loops that undergo repeated transient brightenings are associated with separators that
have enhanced free energy. In contrast, we find one case of an isolated transient
brightening that seems to be associated with separators with a smaller free energy.
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[*SE-15] On the Optical Characteristics of Solar X-Ray Telescopes:
Possible Relation between Vignetting Effect and Mirror Scattering

Junho Shin', Takashi Sakurai®
I School of Space Research, Kyung Hee University,
? Solar and Plasma Astrophysics Division, National Astronomical Observatory of Japan

Since early 90’s, the solar X-ray telescopes such as Yohkoh SXT and Hinode XRT
have observed coronal magnetic structures on the Sun’s surface in the range of about 40’
x 40’ field-of-view (FOV) covering the full solar disk. Thus it has been stressed by the
scientists that the optical structure of solar telescopes should be designed with care for
improving the uniformity over a wide FOV. There would be, however, no unique solution
in designing the optical system of a telescope for overcoming perfectly the problem of
off-axis response variation. As a consequence, the correction of optical imperfectness of
telescopes has become an important calibration step that should be performed beforehand
when the observed images are to be used for photometric purposes. In particular, a special
care should be taken when performing the temperature analysis with thin and thick filters
for flaring activities observed at the periphery of the full FOV. From the analyses of both
pre-launch calibration and in-flight observation data, the optical characteristics for
describing the performance of solar X-ray telescopes, especially in view of their energy
dependence, will be introduced and discussed in our presentation.

[%2SE-16] Study of Short-Term Sunspot Motion toward Flare Onset
Prediction

Yoshinori SUEMATSU', Clara Y. YATINI®
! National Astronomical Observatory of Japan , 2-21-1 Osawa, Mitaka, Tokyo 181-8588,
2 National Institute of Aeronautics and Space, Jalan Dr. Junjunan 133, Bandung 40173,
Indonesia

Proper motion of sunspots in several active regions was studied to detect their indicator
on flare onset, using data from the Solar Flare Telescope at Mitaka (four flaring active
regions), TRACE (e.g. NOAA 0424, M1.7 flare on 5 Aug. 2003) and Hinode (e.g. NOAA
10930, X3.4 flare on 13 Dec. 2006). The proper motion of individual sunspots was derived
using a local correlation tracking method. As a result, we found that the sunspots that are
located under or close to a part of chromospheric flaring patches showed a change in their
moving direction prior to the flare onset. The change in their movements took place a half
to two hours before the flare onset. On the other hand, sunspots in non-flaring areas or
non-flaring active regions did not show this kind of change. It is likely, therefore, that if
a sunspot shows the particular movement, a chromospheric flare is to occur in its nearby
region. In the most active regions, the part of flare ribbons was located on an emerging
bipolar pair of sunspots. The disturbance in the usual motion of the bipolar sunspots and
in other sunspots as well can be interpreted as a sign of magnetic shear development
leading to final magnetic energy buildup before its sudden release. We suggest that the
change in sunspot motion in a short time scale prior to the flare onset can be regarded as
a good indicator in predicting the onset timing and location of chromospheric flares.
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[%SE-17] FISS Observations of Shocks in the Solar Chromosphere

Jongchul Chael, Hyungmin Park], Heesu Yangl, Young-Deuk Parkz,
Jakyoung Nahz, Kyung-Suk Choz, Bi-Ho Jangz, Kwangsu AhnS,
Wenda Caog, Philip R. Goode®
!Seoul National University, Korea, ’Korea Astronomy and Space Science Institute,

) Korea,
IBig Bear Solar Observatory, USA

Shocks are thought to be important in the dynamics and heating of the solar
chromosphere. The observational determination of shock parameters, however, has been
hardly done because of the difficulty of observation at a high spatial, temporal and
spectral resolution, and the lack of an effective method of inferring physical parameters
from spectral data. Our inversion of the spectral data of the Ha and Ca II 854.2 nm lines
simultaneously taken from an intranetwork area, produced temporal profiles of
temperature as well as line-of-sight velocities, from which we infer that three-minute
chromospheric oscillations prevailing in the upper chromosphere are in fact trains of
strong shocks with a strength of about two and a propagation speed of 20 km s-1 that
carry a mechanical energy flux of 500 W m-2 upward. Our result supports the notion that
shocks dominate the heating of the upper chromosphere, and probably the corona as well,
at least in intranetwork regions of the quiet sun.

[*SE-18] Observations of Solar Filaments with Fast Imaging Solar
Spectrograph of the 1.6 meter New Solar Telescope at Big Bear Solar
Observatory

Donguk Song, Hyung min Park’, ]ongchul Chae', Heesu Yang', Young Deuk
Park®, Jakyoung Nah Kyung- Suk Cho Bi-Ho Jang Kwangsu Ahn Wenda
Cao3, Philip R.Goode®

! Astronomy Program, Department of Physics and Astronomy, Seoul National
) University, /
“ Korea Astronomy and Space Science [nstitute, J Big Bear Solar Observatory

Fast Imaging Solar Spectrograph (FISS) is an instrument developed by Seoul National
University and Korea Astronomy and Space Science Institute and installed at the 1.6
meter New Solar Telescope of Big Bear Solar Observatory. Using this instrument, we
observed solar filaments and analyzed the data focusing on determining the temperature
and non-thermal velocity. We inferred the Doppler absorption widths of Ha and Ca II
8542A lines from the line profiles using the cloud model. From these values, we
separately determined temperature and non-thermal velocity.

Our first result came from a solar filament observed on 2010 July 29th. Temperature
inside a small selected region of this ranges from 4500K to 12000K and non-thermal
velocity, from 3.5km/s to 7km/s. We also found temperature varied a lot with time. For
example temperature at a fixed point varied from 8000K to 18000K for 40 minutes,
displaying an oscillating pattern with a period of about 8 minutes and amplitude of about
2000K. We will also present new results from filaments observed in 2011 summer.
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[*SE-19] 3-D Structure of a Coronal Jet Seen in Hinode, SDO, and
STEREO

Kyoung-Sun Leel, Davina Innes2, Yong-Jae Moonl’a, KazunariShibata’
! Dept. of Astronomy and Space Science, Kyvung Hee University, ? Max Plank Institute
for Solar System Research, ? School of Space Research, Kyung Hee Univiersity,
! Kwasan and Hida Observatories, Kyoto University

We have investigated a coronal jet near the limb on 2010 June 27 by Hinode/X-Ray
Telescope (XRT), EUV Imaging Spectrograph (EIS), Solar Optical Telescope (SOT),
SDO/Atmospheric Imaging Assembly (AIA), and STEREO. From EUV (AIA and EIS)
and soft X-ray (XRT) images we identify the erupting jet feature in cool and hot
temperatures. It is noted that there was a small loop eruption in Ca II images of the SOT
before the jet eruption. Using high temporal and multi wavelength AIA images, we found
that the hot jet preceded its associated cool jet. The jet also shows helical-like structures
during the rising period. According to the spectroscopic analysis, the jet structure changes
from blue shift to red one with time, implying the helical structure of the jet. The
STEREO observation, which enables us to observe this jet on the disk, shows that there
was a dim loop associated with the jet. Comparing the observations from the AIA and
STEREO, the dim loop corresponds to the jet structure which implies the heated loop.
Considering that the structure of its associated active region seen in STEREO is similar
to that in AIA observed 5 days before, we compared the jet morphology on the limb with
the magnetic fields extrapolated from a HMI vector magnetogram observed on the disk.
Interestingly, the comparison shows that the open field corresponds to the jet which is
seen as the dim loop in STEREO. Our observations (XRT, SDO, SOT, and STEREO) are
well consistent with the numerical simulation of the emerging flux reconnection model.

[-SE-20] Multi-Observations of Magnetic Cloud

Suk-Kyung Sung', Katsuhide Marubashi’>, Dong-Hun Lee'
! School of Space Research, Kyung Hee University, KOREA
? Retired

The geometry of an MC (magnetic cloud) in the interplanetary space can be estimated
by the magnetic flux rope model. But the single point observation in the interplanetary
space near the Earth is scanty to comprehend the global configuration of MC because the
MC is considered a huge loop extending from the Sun with both legs rooted on the Sun.
If the MC is observed at two different locations sufficiently far away from each other, it
may provide the global configuration of the MC. In this study, we model the MC which
is observed two different locations using a simple straight cylinder model. The MC model
fit parameters are the flux rope axis orientation (8, ¢), the intensity of the magnetic field
at the flux rope axis (By), the radius of the MC (Ry), and the impact parameter (p), etc.
With the MC model fit parameters we look into the difference between two observed MC
geometries and also calculate the magnetic flux and helicity of the MC.
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[ZSE-21] Development of Empirical Space Weather Models based on
Solar Information

Yong-Jae Moonl, Roksoon Kimz, Jinhye Park' and Kang—ﬁn1
! Schoq] of Space Research, Kyunghee University
’NASA Goddard Space Flight Center

We are developing empirical space weather (geomagnetic storms, solar proton events,
and solar flares) forecast models based on solar information. These models have been set
up with the concept of probabilistic forecast using historical events. Major findings can be
summarized as follows. First, we present a concept of storm probability map depending
on CME parameters (speed and location). Second, we suggested a new geoeffective CME
parameter, earthward direction parameter, directly observable from coronagraph
observations, and demonstrated its importance in terms of the forecast of geomagnetic
storms. Third, the importance of solar magnetic field orientation for storm occurrence was
examined. Fourth, the relationship among coronal hole-CIR-storm relationship has been
investigated, Fifth, the CIR forecast based on coronal hole information is possible but the
storm forecast is challenging. Sixth, a new solar proton event (flux, strength, and rise
time) forecast method depending on flare parameters (flare strength, duration, and
longitude) as well as CME parameter (speed, angular width, and longitude) has been
suggested. Seventh, we are examining the rates and probability of solar flares depending
on sunspot McIntosh classification and its area change (as a proxy of flux change). Our
results show that flux emergence greatly enhances the flare probability, about two times
for flare productive sunspot regions.

[%2SE-22] Data Archive Project of 44-year Full Disk Call K Images at
Kyoto University

Reizaburo Kitai', Satoru Uenoi', Ayumi Asai’, Hiroaki Isobe®, and Hiroo Hayashi’
! Kwasan & Hida Observatories, Kyoto University, Japan
? Unit of Synergetic Study of Space, Kyoto University, Japan
9 Research Institute of Sustainable H umanosphere, Kyoto University, Japan

At Kyoto University, a continuous solar full-disk observation in Call K line had been
done during 44 years of 1926 - 1969. The observation was done with a Askania
spectroheliograph on daily base. The images were taken on photographic plates.

We started a project to archive these image data into a digital database which will be
open to the public for scientific researches. One of the scientific usage of the database is
to study the long term variation of the solar chromospheres. Since the area of Call K
plage area is a measure of solar chromospheric heating, we can do comparative study of
the sunspot cycle and the chromospheric heating cycle of the sun. Another interesting
field of scientific utilization of the database is the long term variation of the heating of
terrestrial upper atmosphere. As was shown by Yokoyama, Masuda and Sato (2005) , the
area of the Call K plage is a good proxy measure of solar EUV irradiation onto the upper
atmosphere of the earth. Thus the completion of our database will serve to supply a basic
and long—span data for upper atmospheric heating issues by the cooperative study with
the Inter—university Upper atmosphere Global Observation NETwork (IUGONET)
developed in Japan.
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[*SE-23] Magnetospheric and ionospheric responses to the passage of
solar wind discontinuity on 24 November 2008

Khan-Hyuk Kiml, Jong-Sun Parkl, Dong-Hun Leel, Young-Deuk Parkz,
V. Angelopoulos®, N. Nishitani®, T. Hori4, K. Shiokawa’,
K. YumotoS, and D. Baishev®
!School of Space Research, Kyung Hee University, Gyveonggi, South Korea. ? Solar ana
Space Weather Research Group, Korea Astronomy and Space Science Institute, Daejeon,
Korea. ° I GPP, University of California, Los Angeles, California, USA.
? Solar-Terrestrial Environment Laboratory, Nagoya University, Nagoya, Japan. a Space
Environment Research Center, Kyushu University, Fukuoka, Japan. d Laboratory of
Magnetospheric and Ionospheric Researches (LMIR), IKFIA, Russia

The passage of the interplanetary discontinuity (i.e., sudden increases in the solar wind
speed, density, and IMF strength) was detected by ACE near GSE (X, y, z) ~ (222, -36,
3) Re upstream of Earth around 22:48 UT on November 24, 2008. About 55 min later, this
solar wind discontinuity was observed by Geotail near GSE (x, y, z) ~ (23, 18, -7) Re in
front of Earth’s bow shock. From the propagation time of the solar wind discontinuity
between ACE and Geotalil, it is expected that the discontinuity front is aligned with the
Parker spiral and strikes the postnoon dayside magnetopause first. Using coordinated
multi-point measurements (THEMIS and GOES) at or in geosynchronous orbit, we
observed a tailward propagating sudden impulse (SI), excited by the interplanetary
discontinuity, around 23:50 UT with its front retaining alignment similar to that of solar
wind discontinuity. The SI event appears a negative-then-positive variation in the H
component at high latitude Chokurdakh (CHD: MLAT ~ 64.7 deg) in the prenoon sector,
which is opposite sense of normal SI event. During the positive deflection at CHD, the
SuperDARN Hokkaido radar detected the downward motion of the ionosphere, implying
westward electric field enhancement, at subauroral latitudes near CHD meridian. In our
study we will discuss magnetospheric and ionospheric responses to the passage of the
solar wind discontinuity using multi-point observations in space and on the ground.
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[*SE-24] Design of Korean Data Center for SDO

Seonghwan Choil’z, Eunmi Hwangl, Kyung-Suk Chol,
Yeon-Han Kiml, Young-Deuk Parkl, Yong-Jae Moon®
! Korea Astronomy and Space Science Institute, ‘K yunghee University

NASA launched Solar Dynamics Observatory (SDO) on February 2011 in order to
understand the cause of solar activities and their influences on the Earth and the
near-Earth space. KASI is constructing Korean Data Center for SDO based on the letter
of agreement between KASI and NASA for space weather research. SDO produces about
1.5 TB a day and its raw data amounts to about 550 TB in a year. Stanford University
has been already operating the data center for scientific raw data, but there is a limit to
use its data for space weather research and space weather service in real time because of
network environment. Korean Data Center for SDO will provide scientific data not only to
Korean institutes but also to international space weather societies. KASI has designed the
data transfer system by using GLORIAD in order to get higher performance and stability.
After the first construction of data transfer system and storage system in this year, we
will increase the storage capacity of the data center in phases considering new
developments in a storage technology and drop of their prices.

[-SE-25] Proton Temperature Anisotropy vs Parallel Beta in the Solar
Wind

Peter H. Yoon'?
/1 School of Space Research, Kyung Hee University, Korea
? Inst. Phys. Sci. & Tech., Univ. Maryland, CollegePark, USA

In view of the planned NASA’s and ESA’s Solar Probe Plus and Solar Orbiter
missions, respectively, to probe the inner heliosphere and the Sun’s corona, it is timely to
investigate outstanding problems associated with the solar wind. Among them is the
temperature anisotropy problem. As the solar wind expands into the interplanetary space,
the density and magnetic field decreases radially, thus leading to temperature anisotropy
(Ty >> Tv). However, the measured temperature anisotropy can at times be characterized
by T. > Tj, while at other times the measured 7; / T. is much milder than predicted by
adiabatic theory. Physical reasons remain poorly understood. This notwithstanding, it is
known from plasma physics that for T. > 7T electromagnetic ion-cyclotron (EMIC) and
mirror instabilities are excited, while for 7 > T., fire-hose instability is excited. By
constructing the threshold conditions for various instabilities, one may construct a closure
relation that may be useful for modeling the solar wind. In the present paper we discuss
theoretical construction of the anisotropy-beta relation by means of quasi-linear theories
of these instabilities. The present work complements previous efforts on the basis of
linear theory, hybrid simulations, and empirical fits of observations.
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[ZSE-26] Solar Wind Observations Using STELab-IPS Array In Japan

Ken'ichi Fujikil, Munetoshi Tokumarul, Tomoya Iju2, Maria Hirotaz, Momotaro
Nodaz, and Masayoshi Kojirna1

! Solar-Terrestrial Environment Laboratory, Nagoya University, Japan
? Division of Particle and Astrophysical Science, Graduate School of Science, Nagoya
University, Japan

Radio wave from a compact radio source such as a quasar are scattered by
irregularities of electron density. The scattered waves interfere with each other as they
propagate to the Earth producing diffraction patterns on the ground. This phenomenon is
called interplanetary scintillation (IPS). The IPS pattern contains the information of solar
wind velocities and density fluctuations passing across a line-of-sight (LOS) from an
observer to a radio source. The IPS is a useful tool which allows us to measure the solar
wind in three dimensional space inaccessible to in situ observations. Although the IPS
measurement is an integral of solar wind velocities and density fluctuations along the
LOS, which causes degradation of accuracy, we have succeeded to develop computer
assisted tomography (CAT) analysis to remove the effect of LOS integration. These
techniques greatly improved the accuracy of determinations of solar wind velocity
structures. In this talk we present our IPS observation system and long-term variation of
global solar wind structures from 1980-2009, then we focus on recent peculiar solar wind
properties.

[2SE-27] Recent Activities in Space Environment Engineerings in
Japan Aerospace Exploration Agency

Hideki Koshiishi
Japan Aerospace Exploration Agency

Japan Aerospace Exploration Agency (JAXA) has measured space environment and its
effects on spacecraft and astronaut since 1987. At present, we have operated space
environment monitors onboard one GEO spacecraft, one QZO spacecraft, and two LEO
spacecrafts. The obtained space environment data has been gathered into the Space
Environment and Effects System database (SEES, http://sees.tksc.jaxa.jp/). In this
presentation, measurement result of space environment in low earth orbit obtained by the
Daichi satellite from 2006 through 2011 is reported as well as recent activities in space
environment engineerings in JAXA. The Technical Data Acquisition Equipment (TEDA)
on board the Daichi satellite (Advanced Land Observing Satellite: ALOS) had been
operated in low earth orbit at 700 km altitude with 98 degree inclination from February
2006 until April 2011. The TEDA consists of the Light Particle Telescope and the Heavy
Ion Telescope. The operation period of the Daichi satellite was through the solar-activity
minimum period. The space radiation environment around the Daichi satellite had been
almost stable. However, large solar flares followed by CMEs sometimes disturbed the
space radiation environment in the orbit of the Daichi satellite. In addition, high speed
solar wind often flowed and modulated the electron flux in the horn region. On the other
hand, a little variation was seen in the SAA region.
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[*SE-28] Recurrent dipolarizations of near-Earth magnetotail during
high-speed solar wind streamers

Ensang Lee!, George K. Parksz, Mark Wilberz, Naiguo Linz, Dae-Young Lees,
Khan-Hyuk Kim'
! School of Space Research, Kyung Hee University, z Space Sciences Lab., University oi
California, Berkeley, 3 Department of Astronomy and Space Science, Chungbuk Nationai
University

Recurrent substorms occur when high-speed solar wind streamers pass by Earth's
magnetosphere. Most of the previous researches have been done using the observations
obtained at the geosynchronous orbit focusing on the relationship between the solar wind
disturbances and the occurrence of substorms. However, it is important to investigate the
dynamics of the magnetotail because the magnetotail is the place where substorms
develop. In this study we investigated the observations of recurrent dipolarizations in the
near-Earth magnetotail that occurred during high-speed solar wind streamers. The
dipolarizations and subsequent stretchings have occurred for more than three days with
the average period of "2 - 3 hours. The average period of "2 - 3 hours is consistent
with the average occurrence period of recurrent substorms. Also, the observed signatures
on the geosynchronous orbit and the ground show recurrent substorms have occurred
during the event. These suggest that the recurrent dipolarizations in the near-Earth
magnetotail should be closely related to the recurrent substorms. On the other hand, there
was no clear flow activities directly associated with the dipolarizations, except for some
intermittent bursty flow activities. We will discuss the detailed characteristics of the
dipolarizations and the relationship with recurrent substorms.

[*SE-29] Electron Microburst Energy Dispersion Calculated by Test
Particle Simulation

Jaejin Lee, Yeon-Han Kim, Young-Deuk Park
Korea Astronomy and Space Science Institute

Electron microbursts, energetic electron precipitation having duration less than 1 sec,
have been thought to be generated by chorus wave and electron interactions. While the
coincidence of chorus and microburst occurrence supports the wave—particle interaction
theory, more crucial evidences have not been observed to explain the origin of
microbursts. We propose the measurement of energy dispersion of microbursts could be
an evidence supporting wave-particle theory. During chorus waves propagate along
magnetic field, the resonance condition should be satisfied at different magnetic latitude
for different energy electrons. If we observed electron microbursts at low altitude, the
arrival time of different energy electrons should make unique dispersion structures. In
order to observe such energy dispersion, we need a detector having fast time resolution
and wide energy range. Our study is motivated from defining the time resolution and
energy range of the detectors required to measure microburst energy dispersions. We
performed test particles simulation to investigate how electrons interact with simple
coherent waves like chorus waves. We compute a large number of electron’s trajectories
and successfully produce energy dispersion structures expected when microbursts are
observed with 10 msec time resolution detectors at the altitude of 600 km. These results
provide useful information in designing electron detectors for the future mission.
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[¥£SE-30] Comparison of the radial velocities of Halo CMEs based on a
flux rope model and an ice cream cone model

Tae-Hyeon Kirnl, Yong-Jae Moonl, and Hyeon-Ock Na'
1School of space research, KyungHee University, Korea

Halo Coronal Mass Ejections (HCMEs) are crucial for space weather, since they can
produce severe geomagnetic storms when they interact with the Earth’s magnetosphere. It
is thus very important to infer their directions, radial velocities, and their
three-dimensional structures. In this study, we apply two different models to HCMEs
since 2008 : (1) an ice cream cone model by Xue et al (2005) using SOHO/LASCO data,
(2) a flux rope model by Thernisien et al. (2009) using STEREO/SECCHI data. In
addition, we use the flux rope model with zero separation angle of flux rope, which is
morphologically similar to the ice cream cone model. The comparison shows that the
CME radial velocities from three models have very good correlations (R>0.9) one another.
We are extending this comparison to other partial halo CMEs observed by STEREO and
SOHO.

[XSE-31] An investigation of the Photospheric and Chromospheric
Layers of Sunspots

Hyunnam Kiml, Sami. K. Solankil’z, Andreas LaggQ, Kap-Sung Kiml,
G. S. Choel, and Yongjun Kwon'
! School of Space Research, Kyung Hee University, Yongin, Korea,
? Max Planck Institute for Solar System Research, Katlenburg-Lindau, Germany

The most powerful technique for deducing the magnetic structure of the Sun is
spectro-polarimetry. Detailed measurements of the polarization signal of the spectral lines
(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 (VTT) 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 HeLix.
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[£SE-32] Comparison of Cone Model Parameters
for Halo Coronal Mass Ejections

HyeonOck Na' and Yong-Jae Moon'
1 School of Space Research, Kyung Hee University, Korea

Halo coronal mass ejections (HCMEs) are major cause of the geomagnetic storms. To
minimize the projection effect by coronagraph observations, we consider two CME cone
models: an ice-cream cone model and an asymmetric cone model. These models allow us
to determine three dimensional parameters of HCMEs such as radial speed, angular width,
and the angle between sky plane and cone axis. In this study, we compare these
parameters obtained from both models using 50 well-observed HCMEs from 2001 to 2002.
Then we obtain the root mean square error (RMS error) between measured projection
speeds and estimated ones for the models. As a result, we find that the radial speeds
obtained from the models are well correlated with each other (R=0.89), and the correlation
coefficient of angular width is 0.68. The correlation coefficient of the angle between sky
plane and cone axis is 0.42, which is much smaller than what is expected. The reason
may be due to the fact that the source locations of the asymmetric cone model are
assumed to be near the center. The average RMS error of the asymmetric cone model
(86.2km/s) is slightly smaller than that of the ice-cream cone model (88.6km/s).

[¥SE-33] Ca II Transient Brightenings associated with Canceling
Magnetic Features

Soyoung Park" Jongchul Chae”
! Korea Astronomy and Space Science Institute, 2 Seoul National University

We analyzed transient Ca II brightening associated with small-scale canceling magnetic
features in the quiet Sun near disk center using Ca II H and NaD1 filter images of the
SOT/Hinode. We found that in most Ca II brightening related to CMFs the Ca II intensity
peaks after magnetic flux cancellation proceeds. Moreover, brightening tend to appear as
pairs of bright points of similar size and similar brightness overlying magnetic bipoles.
These results imply that magnetic reconnection taking place in the chromosphere or above
may be in charge of CMFs.
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[¥£SE-34] Empirical Forecast of Solar Proton Events based on Flare
and CME Parameters

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

In this study we have examined the probability of solar proton events (SPEs) and their
peak fluxes depending on flare (flux, longitude and impulsive time) and CME parameters
(linear speed, longitude, and angular width). For this we used the NOAA SPE list and
their associated flare data from 1976 to 2006 and CME data from 1997 to 2006. We find
that about 3.5% (1.9% for M-class and 21.3% for X-class) of the flares are associated
with SPEs. It is also found that this fraction strongly depends on longitude; for example,
the fraction for 30W° < L < 90W?° is about three times larger than that for 30°E < L <
90°E. The SPE probability with long duration (= 0.3 hours) is about 2 (X-class flare) to
7 (M-class flare) times larger than that for flares with short duration (< 0.3 hours). In
case of halo CMEs with V > 1500km/s, 36.1% are associated with SPEs but in case of
partial halo CME (120° < AW < 360°) with 400 km/s < V < 1000 km/s, only 0.9% are
associated with SPEs. The relationships between X-ray flare peak flux and SPE peak
flux are strongly dependent on longitude and impulsive time. The relationships between
CME speed and SPE peak flux depend on longitude as well as direction parameter. From
this study, we suggest a new SPE forecast method with three-steps: (1) SPE occurrence
probability prediction according to the probability tables depending on flare and CME
parameters, (2) SPE flux prediction from the relationship between SPE flux and flare (or
CME) parameters, and (3) SPE peak time.

[¥SE-35] FISS Observation of Bright Rims of Solar Filaments

Heesu Yang', Jongchul Chae', Hyungmin Park', Donguk Song'
! Department of Physics and Astronomy, Seoul National University.

Rims of solar filaments often appear brighter than the background chromosphere, but
their physical nature is still poorly known. Last year, we observed a filament with a
bright rim. The rim was bright in H alpha but not in Ca II 8542 line. Using the cloud
model, we inferred physical parameters of the region from the spectral profiles. As a
result, we found that the Doppler width of the H alpha line is very large, which implies
temperature as high as 50000K. In addition, the value of the source function of the H
alpha line is 0.7 times the continuum intensity of background profile. These results
suggest that the bright rims might be a region of intense heating, probably associated
with a current sheet. To further investigate this possibility, we carried out more
observations this summer. We will present new results obtained from the analysis of
these observations and discuss the physical implication of these measurements on the
nature of bright rims and the filaments.
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[E£SE-36] Solar Flare Rate and Probability depending on
Sunspot Classification and Its Area Change

Kang-Jin Lee' and Yong-Jae Moon'
1School of Space Research, Kyung Hee University,

We have investigated solar flare probability depending on sunspot classification, its
area, and its area change using solar white light data. For this we used the Mclntosh
sunspot groups with most flare-productive regions : DKI, DKC, EKI, EKC, FKI and FKC.
For each group, we classified it into three sub—groups according to sunspot area change
. increase, steady, and decrease. For sunspot data, we used the NOAA active region
information for 11 years (from January 2000 to December 2010): daily sunspot class and
its area corrected for the projection effect. As a result, we find that the mean flare rates
and the flare probabilities for the "increase” sub-groups are noticeably higher than those
for other sub—groups. In case of the (M+X)-class flares of ‘kc’ groups, the mean flare
rates of the “increase” sub-groups are more than two times than those of the “steady”
sub-groups. This is statistical evidence that magnetic flux emergence is an very
important for triggering solar flares since sunspot area increase can be a good proxy of
magnetic flux emergence. In addition, we have examined the relationship between sunspot
area and solar flare probability. For this, we classified each sunspot group into two
sub—groups: large and small. In the case of compact group, the solar flare probabilities
noticeably increase with its area.
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[E£SE-37] Merging and Splitting of Coronal Holes through a Solar
Cycle

Minhwan Jangl'z, G.S. Cher'l, Sunhak Hongz'g, and Tom Woods’
IDepartment of Astronomy and Space Science, Kyung Hee University, 2School of
Space Research, Kyung Hee University, INational Radio Research Agency, Korea

Communications Commission, 4L3b0rat0ry for Atmospheric and Space Physics,
University of Colorado, Boulder, U.S.A.

A statistical study of coronal hole merging and splitting has been performed through
Solar Cycle 23. The NOAA/SESC solar synoptic maps are examined to identify
inarguably clear events of coronal hole merging and splitting. The numbers of merging
events and splitting events are more or less comparable regardless of the phase in the
solar cycle. The number of both events, however, definitely shows the phase dependence
in the solar cycle. It apparently has a minimum at the solar minimum whereas its
maximum 1is located in the declining phase of the sunspot activity, about a year after the
second peak in Solar Cycle 23. There are more events of merging and splitting in the
descending phase than in the ascending phase. Interestingly, no event is found at the local
minimum between the two peaks of the sunspot activity. This trend can be compared
with the variation of the average magnetic field strength and the radial field component in
the solar wind through the solar cycle. In Ulysses observations, both of these quantities
have a minimum at the solar minimum while their maximum is located in the descending
phase, a while after the second peak of the sunspot activity. At the local minimum
between the two peaks in the solar cycle, the field strength and the radial component both
have a shallow local minimum or an inflection point. At the moment, the physical reason
for these resembling tendencies is difficult to understand with existing theories. Seeing
that merging and splitting of coronal holes are possible by passage of opposite polarity
magnetic structures, we may suggest that the energizing activities in the solar surface
such as motions of flux tubes are not exactly in phase with sunspot generation, but are
more active some time after the sunspot maximum.
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[¥£SE-38] Prediction of the 24" Solar Maximum Based on the Principal
Component-and-Autoregression method

Jongchul Chael, Seung Jun Oh®
!Department of Physics and Astronomy, Seoul National University, Korea,
2
SELab, Inc., Korea

Everybody wants to see the future, but nobody does for sure. Reliably forecasting the
solar activity in the near future looks like an easy task, but in fact still remains one of
difficult problems in the solar-terrestrial research. We have sought for good univariate
methods that can predict future smoothed sunspot numbers reasonably well based on past
smoothed sunspot number data only. Here we consider a specific method we call principal
component-and-autoregression (PCAR) method. The variation of sunspot number during
a period of finite duration (past) before an epoch (present) is modeled by a linear
combination of a small number of dominant principal components, and this model is
extended to the period (future) beyond the epoch using the autoregressive model of finite
order. From the application of this method, we find that the 24™ solar maximum is likely
to occur near the end of the year 2013 (and there is a possibility that it occurs earlier
near the start of 2013), and to have a peak sunspot number of about 86, indicating that
the activity of the 24" cycle will be weaker than the average. We will discuss how much
this estimate is reliable.

[¥SE-39] Evolution of the Magnetosphere in Response to a Sudden
Ring Current Injection

G. S. Choe', Geunseok Park'?, and Junggi Lee'
!School of Space Research, Kyung Hee University
“National M. eteorological Satellite Center, Korea Meteorological Administration

The dynamical evolution of the Earth’'s magnetosphere loaded with a transiently
enhanced ring current is studied by numerical magnetohydrodynamic (MHD) simulation.
Two cases with different values of the primitive ring current are considered. In one case,
the initial ring current is strong enough to create a magnetic island in the magnetosphere.
The magnetic island readily reconnects with the earth-connected ambient field and is
destroyed as the system approaches a steady equilibrium. In the other case, the initial
ring current is not so strong, and the initial magnetic field configuration bears no
magnetic island, but a wake of bent field lines, which is smoothed out through the
relaxing evolution of the magnetosphere. The relaxation time of the magnetosphere is
found to be about five to six minutes, over which the ring current is reduced to about a
quarter of its initial value. Before reaching a steady state, the magnetosphere is found to
undergo an overshooting expansion and a subsequent contraction. Fast and slow
magnetosonic waves are identified to play an important role in the relaxation toward
equilibrium.
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[®2SE-40] Validation of GNSS TEC from NMSC GNSS Processing
System

Jeong—Deok Leel, Seung Jun Ohl, Hyosub Kilz, Daeyun Shin 3,
! SELab Inc., z Applied Physics Laboratory, Johns Hopkins University, 3 Korea
Meteorological Satellite Center

National =~ Meteorological — Satellite ~ Center(NMSC)  of Korea  Meteorological
Administration(KMA) is collecting GNSS data in near-real time for about 80 GNSS
stations operated by multiple agencies. (eg. National Geographic Information Institute
(NGII), Korea Astronomy and Space Science Institute (KASI), DGNSS Central Office)
Using these GNSS data, NMSC developed automatic Total Electron Contents(TEC)
derivation system over the Korean peninsular every 1-hour based on single station data
processing. We present the TEC result and validation of TEC using International GNSS
Service(IGS) global TEC data for the case of quiet time and storm time. The future plans
for the system improvement will be discussed.

[¥SE-41] Space Weather Monitoring System for Geostationary
Satellites and Polar Routes

Ji-Hye Baek, Jae-]Jin Lee, Seonghwan Choi,
Jung-A Hwang, Eunmi Hwang, Young-Deuk Park
Korea Astronomy and Space Science Institute

We have developed solar and space weather monitoring system for space weather users
since 2007 as a project named ’'Construction of Korea Space Weather Prediction Center’.
In this presentation we will introduce space weather monitoring system for Geostationary
Satellites and Polar Routes. These were developed for satisfying demands of space
weather user groups.

"Space Weather Monitoring System for Geostationary Satellites’ displays integrated
space weather information on geostationary orbit such as magnetopause location, nowcast
and forecast of space weather, cosmic ray count rate, number of meteors and x-ray solar
flux. This system is developed for space weather customers who are managing satellite
systems or using satellite information. In addition, this system provides space weather
warning by SMS in which short message is delivered to users’ cell phones when space
weather parameters reach a critical value.

'Space  Weather Monitoring System for Polar Routes’ was developed for the
commercial airline companies operating polar routes. This provides D-region and polar
cap absorption map, aurora and radiation particle distribution, nowcast and forecast of
space weather, proton flux, Kp index and so on.
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[¥2SE-42] The effect of field-line twist on the dynamic and electric
current structures of emerging magnetic field on the Sun

Jun-Mo Anl, Hwanhee Leel, Jihye Kang' and Tetsuya Magaral'2
! School of Space Research, Kyung Hee University
Z Dept. of Astronomy and Space Science, Kyung Hee University

In this study we wuse three-dimensional magnetohydrodynamic simulations to
investigate how the dynamic state of emerging magnetic field is related to the twist of
field lines. Emerging magnetic field forms a magnetic structure on the Sun where various
kinds of activity such as solar flares, jets, and coronal mass ejections are observed. To
understand the physical mechanism for producing such activity, we have to know the
dynamic nature of this structure. Since flares are the manifestation of rapidly dissipating
electric current in the corona, we also investigate the distribution of current density inside
the structure and examine how it depends on the field-line twist. To demonstrate the
dynamic structure of emerging magnetic field, we focus on the factors characterizing the
geometric property and stratification of emerging magnetic field, such as the curvature of
field line and the scale height of field strength. These two factors show that emerging
field forms a two-part structure in which the central part is close to a force—free state
while the outer marginal part is in a fairly dynamic state where magnetic pressure force
is dominant. We discuss how the field-line twist affects the two-part structure and also
explain a possible relation between electric current structure and sigmoid observed in a
preflare phase.

[¥SE-43] Development of an Automatic Program to Analyze Sunspot
Groups on SOHO/MDI Continuum Images using OpenCV

Jongyeob Parkl, Yong-Jae Moonl, Seonghwan Choi'*?
! ‘School of Space Research, Kyung Hee University, Yongin 446-701, Korea
? Korea Astronomy and Space Science Institute, Daejeon 305-348, Korea

Sunspots usually appear in a group which can be classified by certain morphological
criteria. In this study we examine the moments which are statistical parameters computed
by summing over every pixels of contours, in order to quantify the morphological
characteristics of a sunspot group. The moments can be additional characteristics to the
sunspot group classification such as McIntosh classification. We are developing a
program for image processing, detection of contours and computation of the moments
using continuum images from SOHO/MDI. We apply the program to count the sunspot
numbers from 303 continuum images in 2003. The sunspot numbers obtained by the
program are compared with those by SIDC. The comparison shows that they have a good
correlation (r=89%). We are extending this application to automatic sunspot classification
(e.g., McIntosh classification) and flare forecasting.
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[¥£SE-44] Numerical simulations of the vertical kink oscillations of the
solar coronal loop with field aligned flows.

V. S. Pandeyl, T. Magara', D.H. Leel, and M.Selwa’
! School of Space Research, Kyung Hee University, Yongin, Gyeonggi-Do,446-701,
Korea. ° Centre for Plasma Astrophysics, K.U.Leuven, Celestijnenlaan 200 B,
3001 Leuven, Belgium.

Recent observations by Hinode show weakly—attenuated coronal loop oscillations in the
presence of background flow (Ofman & Wang 2008, A&A, 482, L9). We study the vertical
kink oscillations in solar coronal loops, considering field aligned flows inside the loops as
well as surrounding the loops environment. The two dimensional numerical model of
straight slab is used to explore the excitation and attenuation of the impulsively triggered
fast magnetosonic standing kink waves. A full set of time dependent ideal
magnetohydrodynamics equations is solved numerically taking into account the value of
flow of the order of observed flows detected by SOT/Hinode. We find that relaxing the
assumption of the limited flows within the loops enhances the damping rate of the
fundamental mode of the standing kink waves by 2 - 3 % as compared to flow pattern
which is basically localized within the loops. We further notice that extending the flow
pattern beyond the loop thickness also enhances the strength of the shock associated with
slow magnetoacoustic waves, recognized as an addition feature detected in the numerical
simulation. The wider out-flow pattern destroys the oscillation patterns early as compared
to narrower flow pattern, in other words we can say that it affects the durability of the
oscillation. However, for the typical coronal loops parameters we find that the observed
durability periods of the SOT/Hinode observation can be achieved with an out-flow
Gaussian patterns for which half-width is not greater than factor 2.0 of the
loop-half-width. explain a possible relation between electric current structure and sigmoid
observed in a preflare phase.

[£SE-45] Distributions of Mean Particle Size and Age on the Lunar
Surface

Minsup Jung', Sungsoo S. Kiml, KyoungWook Min®
! Kyung Hee University
? Korea Advanced Institute of Science and Technology

We measure the degree of polarization of the lunar regolith to map the distributions of
the age and the particle size. We use a 12cm refracting telescope with a 2k—square pixel
color CCD (R band) and a polarization filter. The angular resolution obtained is 3.02
km/pixel. Our goal is to obtain a map of the lunar particle size distribution on the lunar
regolith and then that of the age distribution. Polarization of the light scattered by lunar
surface contains information on their mean particle size. The mean particle size of the
lunar surface has been decreased by continued micro-meteoroid impact over a long period.
One can estimate the age of the lunar surface if the mean particle size is known. Particle
sizes can be measured through observations of polarization because the mean particle size
is related to the maximum polarization and albedo. The age and the particle size of the
lunar regolith can give vital information for the future lunar exploration.
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[FIM-01] A catalog of infrared supernova remnants in the Large
Magellanic Cloud

Ji Yeon Seok and Bon-Chul Koo
Department of Physics and Astronomy, Seoul National University

We present a catalog of infrared supernova remnants (SNRs) in the Large Magellanic
Cloud (LMC). We have searched the Spitzer archival data for infrared counterparts to all
45 known SNRs in the LMC, and identified 21 which is 47% of the known SNRs. Seven
of them are newly detected: SNR 0450-70.9, SNR in N4, N103B, DEM L241, DEM L1249,
DEM L316A, and DEM L316B. All newly discovered SNRs show emission at several
IRAC 34, 45, 5.8, and 8.0 micron bands and/or MIPS 24 and 70 micron bands. Most
SNRs show shell structures. We derive infrared fluxes of these newly detected SNRs.
The catalog contains general information of each SNR such as location, age, and SN type
together with AKARI and/or Spitzer fluxes. For the entire SNR sample, we examine their
infrared colors and the possible correlation of the infrared fluxes with the fluxes at other
wavelengths. For the newly detected SNRs except the SNR in N4, we also performed
follow—up imaging observations of [Fe II] 1.644 micron line using IRIS2 mounted on the
Anglo Australian Telescope. Three out of six SNRs show [Fe II] emission corresponding
to their infrared shells. [Fe II] knots are also detected in N103B which show good spatial
correlation to infrared emission seen at Spitzer images as well as knotty Ha emission. We
investigate the characteristics and origin of the infrared emission in individual SNRs, and
discuss the environmental and evolutionary effects.

[*IM-02] X-ray observation of the shocked red supergiant wind of
Cassiopeia A

Jae—Joon Leel, Sangwook Park®
! KASI, Z University of Texas at Arlington

We study X-ray characteristics of shocked ambient gas of the Galactic core-collapse
supernova remnant Cas A. Using 1 Msec observation with Chandra X-ray Observatory,
we identify thermal emissions from the shocked ambient gas along the outer boundary of
the remnant. Our results show that Cas A is expanding into a circumstellar wind with a
wind density n ~ 1 cm”-3 at the current outer radius of the remnant (T 3 pc). We suggest
that the progenitor star of Cas A, which exploded as a Type IIb SN, had an initial mass
16 Msun, and have lost 710 Msun as a RSG wind. We discuss the implications of our
results for the mass loss of massive stars and the resulting supernova type.
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[7*IM-03] The D/H Ratio of Water Ice at Low Temperatures

Jeong-Eun Lee', Edwin Bergin2
'K yung Hee University, Z University of Michigan

We present the modeling results of deuterium fractionation of water ice, Hs, and the
primary deuterium isotopologues of H3™ in the physical conditions associated with the star
and planet formation process. We calculated the deuterium chemistry for a range of gas
temperatures (Tgas™10-30 K) and ortho/para ratio (opr) of H» based on state-to-state
reaction rates and explore the resulting fractionation including the formation of a water
ice mantle coating grain surfaces. We find that the deuterium fractionation exhibits the
expected temperature dependence of large enrichments at low gas temperature, but only
for opr-H2<0.01. More significantly the inclusion of water ice formation leads to large
D/H ratios in water ice (=102 at 10 K) but also alters the overall deuterium chemistry.
For T<20 K the implantation of deuterium into ices lowers the overall abundance of HD
which reduces the efficiency of deuterium fractionation at high density. Under these
conditions HD will not be the primary deuterium reservoir in the cold dense interstellar
medium and H3" will be the main charge carrier in the dense centers of pre-stellar cores
and the protoplanetary disk midplane.

[%2IM-04] Massive Star Formation and Astrochemistry
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[%2IM-06] Core Formation in a Turbulent Molecular Cloud

Jongsoo Kim
Korea Astronomy and Space Science Institute

The two competing theories of star formation are based on turbulence and ambipoar
diffusion. I will first briefly explain the two theories. There have been analytical (or
semi-analytic) models, which estimate star formation rates in a turbulent cloud. Most of
them are based on the log—normal density PDF (probability density function) of the
turbulent cloud without self-gravity. I will first show that the core (star) formation rate
can be increased significantly once self-gravity of a turbulence cloud is taken into
account. I will then present the evolution of molecular line profiles of HCO+ and C180
toward a dense core that is forming inside a magnetized turbulent molecular cloud.
Features of the profiles can be affected more significantly by coupled velocity and
abundance structures in the outer region than those in the inner dense part of the core.
During the evolution of the core, the asymmetry of line profiles easily changes from blue
to red, and vice versa. Finally, I will introduce a method for incorporating ambipolar
diffusion in the strong coupling approximation into a multidimensional
magnetohydrodynamic code.
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Density Probability Distribution Functions (PDFs) are a classic statistical way to study
properties of Interstellar Medium (ISM) turbulence. In our three-dimensional MHD
simulations, density PDFs of the position-position velocity (PPV) spaces are close to a
log—normal distribution. the PDF widths depend on the plasma parameters such as
magnetic strength and sonic Mach number. Futhermore, we compare these simulations
results to Galactic molecular clouds observed by Jackson et. al (2006). By fitting of the
velocity dispersion in the spectral line observation, volume density PDFs of the defined
molecular clouds indicate that the sound speeds of the turbulences seem to have a few
times larger than the simulation results. In order to understand the inconsistency with
general characteristics of turbulence, we consider other simulations inducing the turbulent
flow randomly at small driving scales. We find that the density PDF width decreases at
more smaller driving scale. Finally, the simulations suggest that sources of ISM
turbulence in Galactic molecular clouds can be important on small scales.

[-IM-08] Estimate the Magnetic Field Strength using rotation measure

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

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

In general, the ICM (intracluter medium) and the ISM (interstellar medium) cases,
viscosity has a value greater than magnetic diffusion. We performed compressible MHD
turbulence simulations and we studied correlation between density and magnetic field in
different values of viscosity and magnetic diffusion. In most cases, we found weak or
negative relations between the density and magnetic fields. We discuss implication of our
results.
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[7FIM-09] Comparing the statistics of isothermal compressible
turbulence in simulation : Single versus Double forcing

Hyunju,Yoo, Jungyeon Cho
Department of Astronomy and Space science, Chungnam National University

Turbulence is ubiquitous in astrophysical fluids such as the interstellar medium(ISM)
and the intracluster medium(ICM). There are many driving mechanisms which can inject
energy into the fluid in variety driving scales, But the plausible driving scale of ISM/ICM
turbulence are yet unknown. Therefore, understanding different statistical properties
between turbulence with single driving scale and turbulence with double driving scale is
required. In this work, we performed 3-dimensional isothermal compressible,
magnetohydrodynamic(MHD) turbulence simulations. We drive turbulence in the Fourier
space in two ranges, 2<k<3(large scale) and 15<k<26(small scale). We injected different
amount of energies by changing the amplitudes of forcing in these ranges. We present
time evolution of kinetic and magnetic energy densities and spectra of density, kinetic and
magnetic fields. We also examine density probability distribution function(PDF) and make
statistical analysis.

[*IM-10] A Scaling of Velocity and Magnetic field in Decaying
Turbulence in Expanding/Collapsing Media

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

We investigate decaying magnetohydrodynamic (MHD) turbulence by including the
effects of expansion and collapse of the background medium. The problem has two time
scales, the eddy turn-over time(t,,,) and the expansion/collapse time scale(7,). The

turbulence is expected to behave differently in two regimes of .4, <7y and ., > Ty
For instance, for t,,, <y, the turbulence would decay more or less as in a static
medium. On the other hand, for ¢, > 74, the effects of expansion and collapse would be

dominant. We examine the properties of turbulence in the regimes of t,,, <71, and

eddy
tedsy > T Based on it, we derive a scaling for the time evolution of flow velocity and

magnetic field.
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[¥IM-11] Study of Weak Astrophysical Shock Waves using a PIC Code

Hyewon Kwon' and Dongsu Ryu1
]Departmen[ of Astronomy and Space Science, Chungnam National University, Daejeon,
Korea

Shock waves are ubiquitous in astrophysical environments. In particular, shocks formed
by merger of subclumps, infall of matter and internal flow motion in intracluster media
(ICMs) and cluster outskirts are relatively weak with Mach number M < a few. At such
weak shocks, it has been believed that the diffusive shock acceleration (DSA) of cosmic
rays is rather inefficient. Yet, the presence of nonthermal phenomena, such as radio halos
and relics, suggests that contrary to the expectation, DSA as well as magnetic field
amplification should operate at weak shocks in cluster environments. We recently initiated
a study of weak, collisionless, astrophysical shocks using a PIC(Particle-in—Cell) code.
The PIC code describes the motion of electron and ion particles under the electromagnetic
field which is represented in grid zones. Here, we present a preliminary work of
one-dimensional simulations. We show how shocks are set up as the turbulent
electromagnetic field is developed in the shock transition layer, and discuss the implication
on DSA and magnetic field amplification.

[¥IM-12] Simultaneous 22GHz Water and 44GHz Methanol Maser
Survey of Low-mass Protostars

Kee-Tae Kim', So-Young Youn', Jae-Han Bae!, Jeong-Eun Lee?, Yunhee Choi’,
Neal Evans’
'Korea Astronomy & Space Science Institute
K yung Hee Univeristy
SUHI'VGI‘SI'Z'Y of Groningen, The Netherlands
4Un1'Ver51'LfV of Texas at Austin, USA

We have carried out a multi-epoch, simultaneous 22GHz H»O and 44GHz class I
CH30H maser survey of 109 low-mass protostars. HoO maser emission was detected in
23 sources, while CH30H maser emission in 12 sources. Eight of the CH30H detected
sources are new detections. For comparison, only four low-mass protostars have been
previously found to emit the maser emisison. We investigate difference between the
properties of the two masers, such as relative velocity with respect to molecular gas and
variability. We also compare the isotropic luminosities of both masers with the bolometric
luminosity of the central star.
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[¥IM-14] Global Far-UV Emission-line Images of the Vela Supernova
Remnant

I1-Joong Kiml, Kwang-Il Seonl, Kyoung-Wook Min®
‘ ! Korea Astronomy and Space Science Institute (KASI),
2 Korea Advanced Institute of Science and Technology (KAIST)

Nishikida et al. (2006) presented the first far-ultraviolet (FUV) em ) ission-line images
of the Vela supernova remnant (SNR) obtained with FIMS/SPEAR instrument. Those
include C III 977, O VI ) 1032, 1038, Si IV+O IV] A ) 1393, 1403 (un-resolved), C IV
A A 1548, 1551 emission-line images. As a following work, we re-constructed these
emission-line images using the new-version processed FIMS/SPEAR data. Additionally,
we made N IV] 1486, He II ) 16405, O III] ) ) 1661, 1666 emission-line images. The
new-version images cover the whole region of the Vela SNR and show more resolved
features than the old-version. We compare these FUV emission-line images with other
wavelength (X-ray, optical, etc.) images obtained in previous studies.
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[E£IM-15] Near-IR Polarimetry around 30 Doradus
II. Polarization Structure of the Expanded Survey Field

Jaeyeong Kiml, Soojong Pakl, Wonseok Kang'

'School of Space Research, Kyung Hee University,
“Korea Astronomy and Space Science Institute,

We present near-IR imaging polarimetry of the observed 5x9 fields (739" x69 ") in
the Large Magellanic Cloud (LMC), using the InfraRed Survey Facility (IRSF). We
obtained polarimetry data in J, H, and Ks bands using the JHKs-simultaneous imaging
polarimeter SIRPOL. We measured Stokes parameters of point-like sources to derive the
degree of polarization and the polarization position angle. We show a polarization vector
map in the reduced 45 fields and the statistical distribution of the polarization degrees and
angles. This poster presents the preliminary results to show the physical properties of the
magnetic field in the observed LMC regions.

[¥IM-16] Gravitational Instability of Rotating, Vertically-Stratified,
Polytropic Disks

Kim, Jeonngyul, Kim, Woong*Tael’Z, & Hong, Seung Soo™?
JDepartment of Physics and Astrmjomy, Seoul National University, “Institute for
Advanced Study, “National Youth Space Center

While many astrophysical disks are vertically stratified and obey a polytropic equation
of state, most studies on gravitational instability (GI) of flattened systems consider
isothermal, razor-thin disks by taking vertical averages of disk properties. We investigate
local GI of rotating pressure-confined polytropic disks with resolved vertical stratification
by performing linear stability analysis. We find that the GI of vertically-stratified disks is
in general a combination of conventional razor-thin Jeans modes and incompressible
modes. The incompressible modes that dominate in the limit of the maximal disk
compression require surface distortion and are an unstable version of terrestrial water
waves. Disks with a steeper equation of state are found to be more Jeans unstable
because they tend to have a smaller vertical scale height as well as a steeper temperature
gradient corresponding to lower pressure support. GI depends more sensitively on the
vertical temperature than density distribution. The density-weighted, harmonic mean,
rather than the simple mean, of the adiabatic sound speed well describes the dispersion
relation of horizontal modes, and thus is appropriate in the expression for Toomre Q
stability parameter of razor-thin disks. We generalize Q into vertically-stratified disks,
and discuss astrophysical application of our work.
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[®IM-17] INVERSE ENERGY CASCADE AND MAGNETIC HELICITY
IN 3-DIMENSIONAL DRIVEN ELECTRON
MAGNETOHYDRODYNAMIC TURBULENCE

Hoonkyu Kim and Junhyeon Cho
Dept. of Astronomy and Space Science, Chunnam National Univ., Daejeon, Korea

We present numerical simulations of inverse energy cascade and in driven
three-dimensional (3D) electron magnetohydrodynamic (EMHD) turbulence. It has been
known that inverse energy cascade only occurs in two-dimensional (2D) turbulence.
However, we demonstrate that inverse energy cascade occurs in 3D driven EMHD
turbulence. When magnetic helicity is injected on a small-scale, magnetic energy goes up
to larger scales. The energy spectrum clearly shows inverse energy cascade. At the same
time, magetic helicity spectrum also shows that the helicity goes up to larger scales. We
obviously confirm inverse energy cascade. Net magnetic helicity for scales larger than the
driving scale shows linear growth, and magnetic energy shows non-linear growth. On the
other hand, when we drived turbulence without magnetic helicity, we do not observe
inverse energy cascade.

[¥IM-18] HI Shells and Supershells in the I-GALFA HI 21-cm Line
Survey

Geumsook Park and Bon-Chul Koo
Seoul National University

We carry out a systematic study of HI shells and supershells in the first Galactic
quadrant (1 = 32° to 77°, b = -10° to 10°) using the “Inner-Galaxy Arecibo L-band Feed
Array (I-GALFA)” HI 21-cm survey data. The high-resolution (3.’4) and high sensitivity
(0.2 K) of the survey provide us an opportunity to exploit the true nature of the sources
detected in previous low-resolution studies and also to detect faint and/or small shells
that were not detectable before. Our work is composed of three parts: (1) confirm the
objects in the low-resolution (about 30’) catalog of Heiles (1979), (2) search for
fast-expanding HI shells associated with Galactic supernova remnants (SNRs), and (3)
search for new shell structures. Among the 21 Heiles’ supershells in the [-GALFA
survey area, we confirm fourteen. The high resolution data reveal their complex
morphology, and provide direct evidence for expansion in some sources. Among the 39
Galactic SNRs in the survey area, we find five with associated fast expanding HI shells,
which is consistent with previous results. A remarkable result from the SNR study is the
detection of HI gas at very high negative velocities in the SNR W44 that should be from
the approaching part of the HI expanding shell. This is the first time to detect both the
approaching and receding sides of an expanding shell in HI 21-cm emission line in SNRs.
We have found 33 new shell candidates of angular sizes ranging from 0.5 to 6.5 degrees,
half of which appear to be expanding. We summarize these results and discuss some
individual interesting objects in detail.
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[¥IM-19] Faint Dwarf Galaxies along the Leo Large Scale HI Gas Ring

Hyuk Park and Aeree Chung
Department of Astronomy, Yonsei University

The Leo ring in the M96 group is unique in its morphology and size among the
intergalactic gas features found in nearby universe. Its ring-like structure of 200 kpc on
diameter appears to be orbiting around the M105-NGC 3384 pair with 1.67 x 109 M® of
HI gas. While the origin of the ring - whether it is primordial or tidally stripped - is yet
unclear, the optical and gas properties of dwarf galaxies associated with the gas ring help
us to understand the formation process of this large scale intergalactic HI cloud. At the
first step, we present the optical catalog of dwarf galaxy candidates in the Leo ring using
deep optical images with MegaCam on the CFHT. Image convolution method is used in
order to detect very faint dwarf galaxies. Comparing the ALFALFA HI data from the
literature, we have identified that 4 dwarf candidates coexist with HI clumps. There are
also 27 HI dwarfs with no optical counterpart and 12 optical dwarfs with no HI clump. In
this work, we probe the optical and global gas properties of these dwarfs.

[XIM-20] Preliminary Result from Rapid Cadence Photometric
Monitoring of HBC722

GISEON BAEK', JOELD. GREEN’, SOOJONG PAK®, JEONG-EUN LEE’,
YISEULJ EON', WON-KEE PARK', CHANGSU CHOI', WONSEOK KANG’,
MYUNGSHIN IM*

"' Department of Astronomy and Space Science, Kyung Hee University, Yongin-si,
Gyeonggi-do 446-701, Korea, z Department of Astronomy, University of Texas at
Austin, TX, USA, 3 School of Space Research, Kyung Hee University, 1 Seocheon—-dong,
Giheung-gu, Youngin-si, Gyeonggi—do 446-701, Korea, 4 CEOU/Department of Physics
& Astronomy, Seoul National University, 1 Gwanak-ro, Gwanak-gu, Seoul 151-742,
Korea

We observed a low-mass pre-main sequence star, HBC722 (also known as LkIa 188
(G4), with Camera for QUasars in EArly uNiverse (CQUEAN) attached to 2.1 Otto Struve
telescope at McDonald Observatory, USA. HBC722 is a new FU orionis-type object in
the direction of NGC7000/IC5070, which produced large amplitude optical outbursts (A
V=4.7 mag over one year) for a few months and reached the peak in 2010 September. We
carried out the photometric observation in SDSS r,i, and z band in 2011 April, July and
August to monitor the long term decrease of its brightness. We also made continuous
observation in r-band for half night in July, and whole two nights in August to
investigate short term variability which could be related to the rotation of the central star
or the inner circumstellar disk. In this poster, we present a preliminary result of the
photometric observation for HBC722. This work is supported by the National Research
Foundation of Korea (NRF) grant funded by the Korean government (MEST), No.
2009-0063616.
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[£IM-21] Shocked H: Gas with Non-equilibrium Ortho-to-Para Ratios
Observed from Two Supernova Remnants IC 443 and HB 21

Jong-Ho Shinn', Bon-Chul KooZ, Ho-Gyu Lees, Dae-Sik Moon®
Korea Astronomy and Space Science Institute, ?Seoul National University ,SUm'VerSJ'[y
of Toronto

We present the near—infrared spectra (2.5-5.0 um) of shocked H: gas, observed with
the InfraRed Camera onboard the satellite AKARI Two supernova remnants, IC 443 and
HB 21, were observed, and they all showed the ortho-to-para ratios (OPRs) of less than
3.0: 21-2.2 for IC 443 and 1.6-1.8 for HB 21. These non-equilibrium OPRs are first
reported at E(v,]) > 7000 K, as far as we are aware of. Based on our previous study, we
try to interpret that the non-equilibrium OPRs originate from dissociative J-shocks.
Dissociative J-shocks mainly generate infrared H: emissions from their Hs reformation
zone, and the OPR of 3.0 are expected for the reformed H: from the theoretical study.
This is contradictory to our observational results. We propose other possible origins of
the non—equilibrium OPRs, such as, abnormal H; reformation, partially dissociative
J-shocks, etc.

[XIM-22] A PDR model for UV heated outflow walls around protostars

Seok Ho, Lee', Jeong-FEun Lee®, and Young-Sun, Park’
! Astronomy Program, Dept. of Physics & Astronomy, Seoul National University
z Dept. of Astronomy and Space Science, Kyung Hee University.

We have developed a PDR code to reproduce the high rotational transitions of CO
observed with Herschel-PACS. Part of these high-] CO line emission is produced by UV
heated outflow walls around protostars. The local FUV radiation flux is calculated by
using Monte Carlo method in (y, «) grid taking anisotropic scattering into account.
Kinetic temperature and Abundance of molecules were computed self-consistently. CO
Line fluxes are calculated using RIG. We compare our PDR model with the results by
Visser et al (2011) to show that the derived FUV radiation field strength can be affected
by the grid resolution near the outflow wall and dust scattering.

114 / Bull. Kor. Astron. Soc. Vol. 36 No. 2, Oct. 2011



[®2IM-23] Line Profiles of the Satum Ring Planetary Nebula

Seong-Jae Lee!, Siek Hyung'
]Dep[. of Farth Science, Chungbuk National University,
52 Naesudong-ro, Heungdukgu, Chungbuk, 361-763 Korea

We analyzed the line profiles of the planetary nebula (PN) NGC 7009 secured with the
Keck I HIES and BOES’s spectral data. The 5 positions were taken over the nebular
image, 4 points on the bright rim plus 1 point at the central position. The covered spectral
wavelength range was 3250A-8725A in these observations. We decomposed the lines of
HI, Hel, Hell, CI, NI, [CIIl], [NI], [OO], [Om], [ST], [SII], [CI], and [ArIl]
using the IRAF and StarLink/Dipso. After correcting the Earth’s movement and the PN's
radial velocities, -48.6 & -48.9 km/s, respectively, for the Keck & BOES, we produced the
line profiles in a velocity scale. The zero velocity at each line profile clearly indicates
which part of the components is approaching or receding, giving a general information of
the kinematical structure. Almost all of the low-to-medium excitation lines, such as [N
o], [SIO], [O II], and [ArIl], secured at the central position and four positions along the
major & minor axes, showed 3 components, double peak + a wide wing component,
suggesting the fast outflow structures are present. The overall geometry is a prolate shell
which also has a fainter outer shell in the halo zone, but there appears to be some
peculiar sub-structures inside the main shell. The high excitation He I, HeIl, NIII lines
which might be formed close to the inner boundary of the shell show unusual features,
completely different from the other lines. The HeIl and these high excitation lines may be
indicative of a relative recent fast outflow from the central star and the permitted lines
such as NIII might be affected by the innermost structure. We discuss a possible presence
of a jet-like fast outflow structure in an out-flow axis different from the main axis of the
spheroid shell.

[¥IM-24] Supernova Remnants in the UWISH2 survey: A preliminary
report

Yong-Hyun Lee and Bon-Chul Koo
Department of Physics and Astronomy, Seoul National University,

UWISH2 (UKIRT Widefield Infrared Survey for Hz) is an unbiased, narrow—band
imaging survey of the Galactic plane in the Hs 1-0 S(1) emission line at 2.122 pm
using the Wide-Field Camera (WFCAM) at the United Kingdom Infrared Telescope
(UKIRT). The survey covers about 150 square degrees of the first Galactic quadrant
(10° <1 < 65° -1.3° < b < +1.3°). The images have a 5 o detection limit of point
sources of K~18 mag and the surface brightness limit is 10" W m 2 arcsec °. The
survey operation began on 28 July 2009 and has completed on 17 August 2011.

We have been studying the supernova remnants (SNRs) in the UWISH2 survey
area. Among the known 274 Galactic SNRs, the survey area includes 65 SNRs or 24
percent of the known SNRs. The wide-field and high—quality UWISHZ images allow
us to identify both the diffuse extended and compact H: emission associated with
SNRs, which is useful for understanding their physical environment and evolution.
The continuum is subtracted from the narrow-band H: images using the K-band
continuum images obtained as part of the UKIDSS GPS (UKIRT Infrared Deep Sky
Survey of the Galactic Plane). So far, we have inspected 42 SNRs, and found distinct
Hy emission in 14 SNRs. The detection rate is 33%. Some of the SNRs show bright,
complex, and interesting structures that have never been reported in previous
studies. In this report, we present our identification scheme and preliminary results.
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[E£IM-25] Herschel FIR Observations of Molecule Lines in L1448-MM

Jinhee Lee', Jeong—-Eun Leel, and DIGIT team
1 . .
Kyung Hee University

L1448-MM, known as a class 0 YSO with a prominent outflow, was observed with the
Photodetector Array Camera and Spectrometer (PACS) aboard Herschel Space
Observatory by the key program, DIGIT (Dust, Ice, Gas in Time, PI: Neal Evans). The
PACS covers various molecular and atomic line transitions such as CO, OH, H-O, [OI],
and [CII] at wavelengths from 55 to 210 wm. The line emission of HsO, [OIl, mid-J CO,
and the OH fundamental transition distributes along the outflow direction although high-]
CO and other OH emission peaks at the central spatial pixel. According to our excitation
analysis, the CO gas has two temperature components: 300 K and 750 K, which are
attributed to PDR and shock, respectively. However, the HxO gas with the rotation
temperature (Tw) of 200 K seems only affected by shock. Interestingly, the relative
strength of OH transitions suggests the IR pumping process in L1448-MM. We also
mapped L1448-MM in CO J=2-1 with the SRAO 6m telescope to compare with the FIR
line transition maps.

[¥IM-26] Simulating Rotation Measure toward High Galactic Latitude

Takuya Akahoril, Dongsu Ryul, Jongsoo Kim2, and Bryan Gaensler’
JCbungnam National University
“Korea Astronomy & Space Science Institute (KASI)
I The University of Sydney

We investigate Faraday rotation measure (RM) toward high Galactic latitudes due to
the Galactic magnetic field (GMF). The Galactic contribution to RM comes from the
global component and the turbulent component of the GMF, and we newly model the
latter by incorporating data of MHD turbulence simulations. We find that for the turbulent
velocity of 750 km/s, the standard deviation of the RM due to the GMF toward high
Galactic latitudes is close to the observed value, several rad m™{-2}. Yet, the predicted
second-order structure function (SF) has values substantially smaller than the observed
ones at separation angles of <~ several degree. This suggests that the intergalactic
magnetic field (IGMF) significantly contributes to RM toward high Galactic latitudes,
particularly at small angular scales. Our work proposes a strategy for surveys to explore
the IGMF with LOFAR, ASKAP, MeerKAT, and SKA.
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[E£IM-27] Brightness and Fluctuation of Mid-Infrared Sky from AKARI
Observations
Jeonghyun Pyol,’I‘oshiol\/[atsumot02’3,Woong—Seob]eongl,ShujiMaxtsuura3
! Korea Astronomy and Space Science Institute, KOREA
z Department of Physics and Astronomy, Seoul National University, KOREA
‘"7[115[1%11[@051)(76&71szsfz‘onzzz1[1'(*3/5(‘1'@1]1*6, JapanAerospaceExplorationAgency, JAPAN

We present the smoothness of mid-infrared sky brightness from the Japanese infrared
astronomical satellite, AKARI observations. AKARI monitored the north ecliptic pole
(NEP) during its cold phase with nine wavebands from 2.4 to 24 um, out of which six
mid-infrared bands are used in this study. Simple sinusoidal fit to the seasonal variation
of the sky brightness shows that the mid-infrared brightness towards the NEP is not
affected by small-scale features of the interplanetary dust cloud. We applied the power
spectrum analysis to the images to search for the fluctuation of sky brightness.

The fluctuation powers at 200 arcsecond are estimated to be at most 1.58 * 0.33 nW
m Zsr 'or0.13% of the total brightness at 7um and a tleast 0.64 * 0.11 nW m st tor
0.029%6 at 18um. The residual fluctuations at a few arcminute scales at short mid-infrared
wavelengths (7, 9, and 11 pum) are consistent with those expected from the diffuse
galactic light. At long mid-infrared wavelengths (15, 18, and 24 ym) the measured
fluctuations are comparable to or smaller than the one caused by photon noise and their
sources are not identified. We conclude that the upper limit of the fluctuation in the
zodiacal light is about 0.02% of the sky brightness.

[¥IM-28] Molecular gas properties under ICM pressure : A Case study
of NGC4402

Youjin Hahn!, Aeree Chung’
! Department of Astronomy, Yonser University, Seoul 120-749, Korea

We probe 12CO J=2-1 and 13CO J=1-0 properties of a Virgo disk galaxy, NGC 4402
which is located near the cluster center. Our goal is to study the impact of intra cluster
medium (ICM) on the molecular gas of a galaxy in the cluster environment. It has been
believed that cluster galaxies are deficient in atomic hydrogen gas (HI gas) compared to
their field counterparts and now there is much evidence that low density ISM can be
easily removed by ram pressure caused by ICM wind. Meanwhile, no significant
molecular gas deficiency of the cluster galaxy population has been found yet they show
overall lower star formation rate than galaxies in the field, and it is still controversy
whether dense ISM can be also stripped by the ICM wind or not. NGC 4402 with
truncated HI disk(Di/Depe ~ 0.75 and only 36%of HI gas compare to field galaxies of a
similar size) and a disturbed gas morphology, appears to have strong ongoing ram
pressure. Using high resolution 12 and 13CO data of NGC 4402 from a Sub Millimeter
Array (SMA), we probe the molecular gas properties under strong ICM pressure. We
discuss how its star formation activity and hence the global color of NGC4402 would be
changed in the future
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[E£IM-29] Simultaneous Water and class I Methanol maser Survey of
Shocker H2 Emitting regions

Lim, Wanggi', Lyo, A Ran', and Kim, Kee-Tae'
1 Korea Astronomy and Space Science Institute

We executed a simultaneous survey of 22 GHz water maser and 44 GHz methanol
maser toward 290 shocked H. emitting regions, which were identified from the galactic
plane survey at Hz 2.122 micrometer (UKIRT Widefield Infrared Survey for Hy; UWISH2).
The primary goal of this observation is to characterize the H2 emission sources whether
they are sincerely due to the outflows of young stellar objects or other shocked emission
from older/evolved objects. We discovered 15 water maser sources and 15 methanol
maser sources which provide the detection rate of around 5 percents. Most of detected
sources have IRAS sources, infrared dark clouds, and/or submilimeter sources in the
beam size of KVN single dish. In this poster, we will present the detailed results of our
survey observation and discuss about the star formation rate in the galactic plane.
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[*KMT-05] Wide-field and Deep Survey of Nearby Southern Clusters
of Galaxies

Soo-Chang Rey', Eon-Chang SungZ, Helmut Jerjeng, Thorsten Lisker!, Aeree
ChungS, Suk Kim',Young dae Lee!
! Department of Astronomy and Space Science, Chungnam National University, ? Korea
Astronomy & Space Science Institute,, 9 Australian National University, Australia,
? Heidelberg University, Germany, °Department of Astronomy, Yonsei University

Thanks to KMTNet's wide field of view, it is time to implement imaging survey of
extensive area of clusters of galaxies in the southern sky with modern instrument. As
part of potential long—term survey of nearby (D < 50 Mpc) well-known clusters of
galaxies, we propose a wide—field and deep survey of Fornax cluster as a first step of the
project. By imaging the 400 square deg region (100 fields) enclosed within the five times
virial radius of the Fornax cluster, in three SDSSfilters(g " ,r i ), we can provide an
unprecedented view of structure of Fornax cluster using sample from giant to dwarf
galaxies. We will secure galaxies with brightness comparable to the limiting magnitude
(r'=23.1 AB mag) of SDSS. Furthermore, we also request extremely deep (limiting surface
brightness of ~ 28 mag arcsec “forr'band) survey for the central region (16 square degree,
i.e., four fields) of Fornax cluster. This will allow us to detect the diffuse intracluster light
(ICL) that permeates clusters as a valuable tool for studying the hierarchical nature of
cluster assembly. In order to complete whole survey, about 285 hr observing time
(without overhead) is required. By combining data available at other wavelengths, it will
offer unique constraints on the formation of large-scale structure and also provide
important clues for theories of galaxy formation and evolution. Our proposed survey will
be implemented in the close collaboration with researchers in various countries (Germany,
Australia, UK, USA) and ongoing project (e.g., SkyMapper).
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[*KMT-06] Supernovae Research Using the KMTNet

Sang Chul KIM', Dae-Sik Moon®
]KAS[, ZUm'Versfty of Toronto

We propose a program of conducting research of young supernovae in nearby galaxies
using the KMTNet facilities. Thanks to the wide field (2°%2°) with multiple filters and the
continuous sky coverage using the three 1.6 m telescopes, the KMTNet can provide an
unprecedented opportunity for studying supernovae. The primary program is twofold: it
can be used as a discovery facility of young supernovae and also as a facility providing
multi-band photometric data of unprecedentedly high cadence for supernovae light curves.

[XKMT-07] DEEP: KMTNet DEep Ecliptic Patrol

Hong-Kyu Moon', Young-Jun Choi!, Myung-Jin Kim"?,
Masateru Ishiguro’ and William Thuillot’
Korea Astronomy and Space Science Institute, “Yonsei University,
ISeoul National University, ‘IMCCE-Observatoire de Paris

For more than a decade, NEA (Near-Earth Asteroid) survey teams equipped with 1
meter—class telescopes discovered thousands of NEAs in the northern sky. As of August
2011, some 8,200 NEAs have been cataloged, yet only five percent of them has been
investigated for their physical and chemical properties. In order to improve current
situation, we propose a deep ecliptic survey utilizing KMTNet, for detection and
characterization of NEAs in the southern sky. Thanks to the wide-field capability (four
square degrees) of the telescopes, we will be able to considerably expand the search
volume carrying out precision photometry down to 21.5th magnitude. We plan to focus
our survey on opposition and two “sweet spots” in the ecliptic belt. Since SDSS colors
characterize mineralogical properties of NEAs, g’, r’, 1", z” filters will be employed. Based
on the round-the-clock observation, we will study their rotational properties; for multiple
systems, mass, density and other physical parameters can be obtained. We plan to
maintain a dedicated database of the physical and mineralogical properties of NEAs. With
this archive, it is expected that our understanding on the population will see a drastic
change. We also plan to participate in the GAIA Follow-Up Network for ground based
observation of the Solar System Objects (GAIA-FUN-SSO). The follow- up astrometry
will be performed upon alerts issued by the GAIA-FUN-SSO Central Node in France.
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[7*ID-03] CFHT: another opportunity for Korean Astronomy?

Christian Veillet
Canada-France-Hawaii Telescope

After a short description of the observatory, this presentation will highlight some of the
most recent scientific achievements based on CFHT observations and how they benefit
from the current instrumentation and novel observing modes proposed to the CFHT users.
We will then move to the mid-term future with the development of new spectroscopic
capabilities (visible wide-field FTS or near-IR spectro-polarimetry) and the study of a
novel wide—field imager in the visible using Ground-Layer AO to provide unprecedented
image quality on a large field of view. As an option for the long—term future, the concept
of a next generation 10-m class telescope to replace the current CFHT 3.6-m will be
described. An emphasis will be given on how CFHT is slowly morphing into an
Asia—Pacific Rim observatory and on the role the Korean community could play in such
an endeavor, from immediate access to first-class astronomical data to partnering with
other nations in exciting developments.

[-ID-04] Development of medium resolution cross-dispersed silicon
grisms in the Near Infrared ; Direct Silicon wafer bonding technique

Hyeonju Jeongl’z, Weisong Wangl, Michael Gully*Santiagol, Casey Deenl,
Soojong Pak”® and Daniel T. Jaffe'”
! Department of Astronomy, The University of Texas, Austin, TX, USA
? School of Space Research, KyungHee University, Suwon, South Korea

We are developing medium resolution cross—dispersed silicon grisms in the near IR
region (1.4575.2 um). The grisms will be installed in MIMIR, a multifunction instrument
at the Lowel Observatory, USA. The two devices are designed to cover H and K band
and L and M band simultaneously. Our goal is to make grism with R=3000 at 1.2 arcsec
slit. The Silicon has high refractive index (n=3.4 at 1.5um) which enhances the resolving
power by up to 5 times when compared to conventional material such as BK-7 (n=1.5 at
1.5 pm). The bonded grisms will be installed in a filter wheel for the uses switch from
spectroscopic mode to imaging mode easily. Our device is compact and light weighted
while it provides a decent resolving power. We produce monolithic grisms using e-beam
lithography at the NASA JPL and chemically etching the grooves on the silicon prisms.
Moreover, the main-disperser and cross—disperser will be contacted together by direct
Si-Si bonding technique and eventually turn into one piece. The bonded pair offers more
stability in terms of the layout of the spectrum and removes the Fresnel loss at the
intersection of two grisms. We report on the proper wafer bonding steps through this
research, and inspected the bonding quality thermally, optically and mechanically.
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[FID-05] Status Report of SPICA/FPC

Woong—-Seob Jeongl, Toshio Matsumotoz'g, Dae-Hee Leel, Jeonghyun Pyol,
Sung-Joon Parkl, Bongkon Moonl, Chang Hee Reel, Youngsik Parkl, Wonyong
Han', Hyung Mok Leez, Myungshin Imz, SPICA/FPC Team'**!

!Korea Astronomy and Space Science Institute, Korea, “Seoul National University,
Korea, ’ISAS/JAXA, Japan, *NAO], Japan

The SPICA (SPace Infrared Telescope for Cosmology & Astrophysics) project is a
next-generation infrared space telescope optimized for mid- and far-infrared observation
with a cryogenically cooled 3m-class telescope. Owing to unique capability of focal plane
instruments onboard SPICA, it will enable us to resolve many astronomical key issues
from the star-formation history of the universe to the planetary formation.

The FPC (Focal Plane Camera) is a Korean-led near-infrared instrument as an
international collaboration. Korean consortium for FPC proposed a key instrument
responsible for a fine guiding (FPC-G). The back-up of FPC-G will make scientific
observations as well. We have examined the legacy science programs for FPC and
performed the feasibility study for the fine guiding system. Recently, the international
review process is now in progress, in order to make a selection of the focal plane
instruments. Here, we report the current status of SPICA/FPC project.
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[ZID-07] Multi-frequency bands receiver system and its test
observation results

A, A e AH 9 A dEd TRy
fetarl o e

Over the past several years the millimeter wave VLBI(Veryl Long Baseline
Interferometry) observations have been intensively carried out. However In millimeter and
sub—millimeter waves observations for VLBI, it is crucial to calibrate correctly the phase
variations of the electromagnetic waves propagation through the troposphere.

To do this, KVN(Korean VLBI Network) has a unique multi-frequency bands receiver
system which is able to perform the simultaneous observations in up to four bands such
as 22, 43, 86, and 129GHz.

The phase of a source at 22GHz can be used to calibrate the phase of the same source
at higher frequency bands. The phase calibration using multi-frequency bands receiver
system is possible because the phase fluctuations from a given amount of waver vapor
increase linearly with frequency. That is to say that troposphere is non-dispersive
property in terms of tropospheric delay fluctuations.

In this talk, We present results of test observation for multi-frequency bands receiver
system.
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[7*ID-09] First Simultaneous Dual-Frequency Phase Referencing VLBI
Observation with KVN

Taehyun Jung, Bong Won Sohn, Do-Young Byun
Korean Astronomy & Space Science Institute

We present the results of the first simultaneous dual-frequency VLBI observation with
KVN (Korean VLBI Network). The KVN has a unique multi-frequency receiving system
performing simultaneous observations at four frequencies, such as 22, 43, 86, and 129
GHz, in order to calibrate the atmospheric phase fluctuations, which cause a severe
degradation of an interferometric coherence in mm-VLBI regime. In order to test the
multi-frequency phase referencing capability of KVN, we observe the bright continuum
VLBI source, NRAO 150 at two different frequencies of 21.7 (K band) and 43.4 (Q band)
GHz simultaneously. The VLBI fringe phases at K and Q bands show a tight correlation
of phase behaviors and the results of phase referencing (residual phase, coherence etc) are
promising for achieving excellent phase referencing observations with KVN. The KVN
will be able to open new perspectives in the multi-frequency study of VLBI.

[*ID-10] Updated Comparison Study of Extensive Air Shower
Simulations with COSMOS and CORSIKA

Jihee Kiml, Soonyoung Rohl, and Dongsu Ryu1
IDepartment of Astronomy and Space Science, Chungnam National University, Daejeon,
Korea

Experiments to study high-energy cosmic rays (CRs) employ Monte Carlo codes for
extensive air shower (EAS) simulations to figure out the properties of CRs. COSMOS and
CORSIKA among EAS simulation codes are currently being used to analyze the data of
the Telescope Array experiment. We have generated a library of about 10,000 simulated
EASs with the primary energy ranging from 10%V to 10%eV and the zenith angle of
primary particles ranging from 0 to 45 degree for proton and iron primaries. We have
compared the results predicted by CORSIKA and COSMOS under the same condition. In
this talk, we show the differences in the energy spectra at the ground, the longitudinal
shower profile as a function of atmospheric depth, the Calorimetric energy, and the Xmax
distribution. We also discuss the lateral distribution function obtained from GEANT4
simulations which is being used to measure the detector response.
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[7*ID-11] Improvement of TAOS data process

Dong-Wook Lee!, Yong-Ik Byun', Seo-Won Chang', Dae-Won Kim'? TAOS
Team’
! Department of Astronomy, Yonsei University, Seoul 120-749, Korea, ? Harvard
-Smithsonian Center for Astrophysics, Cambridge, MA 01235, USA, 7 Institute of
Astronomy and Astrophysics, Academia Sinica, P.O. Box 23-141, Taiper 106, Taiwan

We have applied an advanced multi—aperture indexing photometry and sophisticated
de-trending method to existing Taiwanese-American Occultation Survey (TAOS) data
sets. TAOS, a wide-field (3°x3°) and rapid photometry (5Hz) survey, is designed to
detect small objects in the Kuiper Belt. Since TAOS has fast and multiple exposures per
zipper mode image, point spread function (PSF) varies in a given image. Selecting
appropriate aperture among various size apertures allows us to reflect these variations in
each light curve. The survey data turned out to contain various trends such as telescope
vibration, CCD noise, and unstable local weather. We select multiple sets of stars using a
hierarchical clustering algorithm in such a way that the light curves in each cluster show
strong correlations between them. We then determine a primary trend (PT) per cluster
using a weighted sum of the normalized light curves, and we use the constructed PTs to
remove trends in individual light curves. After removing the trend, we can get each
synthetic light curve of star that has much higher signal-to—noise ratio. We compare the
efficiency of the synthetic light curves with the efficiency of light curves made by
previous existing photometry pipelines. Our photometric method is able to restore subtle
brightness variation that tends to be missed in conventional aperture photometric
methods, and can be applied to other wide-field surveys suffering from PSF variations
and trends. We are developing an analysis package for the next generation TAOS survey
(TAOS 1II) based on the current experiments.
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ZN2ARR &80] Mt e s st

RE AMNS 93 T2 39S Visual Studionet 2010 7ol A C++ Ao S o] &3] 24
o A3E el 7] 938te] Nokia AF] Cross Platform kel X 2 g]¢l QtE o] &3}
Ul A2t ¥ Visualizations 33t th Qt ghelB gl Cr+r A& 7uto = g H &
EZ =9#< GUI golB g g 24 MS Windows, Linux, MacOS 7oA A}&o] 7% 3}Th.
olE Fa3 SFAA HARNe]l BE AFH AN s {4 AP A AFE o] 85
AdS & g Atk B ATe FF SFEAEA o] 52HQ fdS A z2ago
2 g8 Ao}
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[®2ID-15] DETECTING VARIABILITY IN ASTRONOMICAL TIME
SERIES DATA: APPLICATIONS OF CLUSTERING METHODS IN
CLOUD COMPUTING ENVIRONMENTS

Min-Su Shinl, Yong-lk Byunz, Seo-Won Changz, Dae-Won KimZ’S, Myung-Jin
Kim2'4, Dong—Wook LeeZ, Jaegyoon Ham5, Yong-Hwan Jung‘:’, Junweon Yoons,
Jae-Hyuck Kwak’, JooHyun Kim’

! University of Michigan, ° Yonsei University, ° C£A, ¥ KASI, > KISTI

We present applications of clustering methods to detect variability in massive
astronomical time series data. Focusing on variability of bright stars, we use clustering
methods to separate possible variable sources from other time series data, which include
intrinsically non-variable sources and data with common systematic patterns.

We already finished the analysis of the Northern Sky Variability Survey data, which
include about 16 million light curves, and present candidate variable sources with their
association to other data at different wavelengths. We also apply our clustering method to
the light curves of bright objects in the SuperWASP Data Release 1.

For the analysis of the SuperWASP data, we exploit a elastically configurable Cloud
computing environments that the KISTI Supercomputing Center is deploying. Two quite
different configurations are incorporated in our Cloud computing test bed. One system
uses the Hadoop distributed processing with its distributed file system, using distributed
processing with data locality condition. Another one adopts the Condor and the Lustre
network file system. We present test results, considering performance of processing a
large number of light curves, and finding clusters of variable and non-variable objects.

[XID-16] Multivariate Auxiliary Channel Classification using Artificial
Neural Networks for LIGO Gravitational-Wave Detector

Sang Hoon Oh', John J. Oh', Young-Min Kim'?, Chang-Hwan Lee®, Ruslan
Vaulin®, Kari Hodge", Erik Katsavounidis®, Lindy Blackburn’, Rahul Biswas®
I National Institute for Mathematical Sciences, ? Pusan National University, 7
Massachusetts Institute of Technology, ! California Institute of Technology, % Goddard
Space Flight Center/ NASA, ° University of Texas, Brownsville

We present performance of artificial neural network multivariate classifier in identifying
non-astrophysical origin noise transients from the gravitational wave channel of Laser
Interferometer Gravitational-wave Observatory (LIGO). LIGO has successfully conducted
six science runs, achieving the sensitivity as planned and producing many fruitful
scientific results. It has been well observed that the detector noise is non—Gaussian and
non-stationary, which results in large excess of noise transients called glitches arising
from instrumental and environmental artifacts. Great efforts have been committed to
reduce the glitches by tuning the detector instruments and by vetoing them but further
improvement is still needed. To this end, there have been efforts to incorporate data from
hundreds of auxiliary, physical and environmental channels into identifying the glitches in
the gravitational wave channel. We introduce a multivariate classification method using
Artificial Neural Networks (ANNSs) that efficiently handles large number of variables. In
this poster, we present preliminary results of the application of our ANN algorithm to
data from LIGO’s Science Run 4 and compare its performance with conventional vetoing
method.
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[¥ID-17] Auto-Guiding System Test
Using the Finder of the 2.1m Otto Struve Telescope

2.1m Otto Struve & 742 v McDonald Aol &= FEaPAAoZ 27| -FHA
AT A A 2 2l ZFH o] CQUEAN(Camera for QUasars in EArly uNiverse) A2~
dS FAste] A7) 35 JAE 53 Foloh IFF F - o] &3 Bl vn]sie] E A
TolAE 21m Otto Struve HU 7 elrjo] FLI 4K CCDE F-#3le] AF5z2s: Al~H
HAEES F33dth gy 4dA ] AYe 774 2564mm, =4 A2 3038mmeo] ™, FLI 4K
CCD9 A 9L sfA= 4096x4096 3}, 3t4A = 7] Jumx9um=EA], Tolr] WA ol A
JAX~AD 0.61“pixel, Aok 41.6%41.6°|t}, Asg2FE AZEY Y= McDonald it
agdr-1.142 A&tk A5 %5 724K CCD)Y dAre S8 ool QAo A
okel AT ES Ttk odE wWIdom WAAS xFste] 21m YU A FEd
CQUEANT} ¥olt] W7ol B25 4K CCD ZZol A JA4e A1, o529 TAAEE 1)

wgo s T o3 wade] J adE ARSI Heto] AsxE A4S vk
CQUEANS 2 NGC 6633¢] 471 =z 945 AL, o5 Gl ¥ B 545 w48t
Zzbel A AexFE Axde] e TARSGh ol d7dds EYE 21m

Otto Struve H7d 9] F 23 #5 Al Bl FAG L o] &3 AF2FEA A2=d 28
e AAstzt o] ATE 20099 % A¥ (S 3L QYo AT AT
o] AhE ol g Ak (No. 2009-0063616).

[¥ID-18] Development a simple MEMS-based astronomical adaptive
optics system at laboratory

Hyungjun Yu', Yong-Sun Park' , Jongchul Chae' , Heesu Yang'
! Astronomy Program, Dept. of Physics & Astronomy, Seoul National University

We are developing Adaptive Optics (AO) system for astronomical use. The He-Ne
laser works as an artificial light source. The tip-tilt correction servo is added to our AO
system. The tip-tilt term, among the Zernike terms, is the biggest contributor of
wavefront deformation caused by atmospheric turbulence at small telescopes. The tip-tilt
correction servo consists of a Piezo tip—tilt platform with a mirror, a quadrant photodiode
as a tip—tilt sensor, and controllers.

The Shack-Hartmann wavefront sensor measures the residual wavefront errors and
they are corrected by the MEMS (Micro Electro Mechanical System) deformable mirror.
The MEMS deformable mirror allows the compact size at low cost compare to adaptive
secondary mirror and other deformable mirrors. As the frame rates of the MEMS
deformable mirror is about tens of kHz, the frame rates of the detector in wavefront
sensor 1s the bottleneck of the wavefront correction speed. For faster performance, we
replaced a CCD which provides frame rates only 70 Hz with a CMOS with frame rates
up to 450 Hz.
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[ZID-19] A E o] &3 HIEFT #Z7]) M

ol g 1A AAF, =0A’
A g o B, SSET A= 8

HFFol AT Adpgalel vA= dFS oFetn d&atr] s dupd e Fst
of B ¢5& BUHT & e A=gs Adatn vk BdFol dovls AR
(scintillation)l] ©3] B FZF wiFol gli= At g7} Wt A& FA45e] oz g
T olEEE, AR 55 FRstE deEE ol &t xEWUIF Y AALAA Al Ao}
7b W2 el & tHUE 247) D99 E {2 B 2 SA-GR R FunE golof §
Aol wjdstn AANxzFow dgtes AAE FAUL QYL Fror FRTTFon £
d T odo] AEER HEAY AdS F B F AR vk 2 BdelA U2 s
°F 10MHz®] dieZ o= tjxdstso] HiFe el 7155 AAZke] A 2 epdzte] A
A A 91AE A F A E o] Ao AVIE FAAT o] AEES wAEEA
719 ofztel = HEE MAARZE AMET F otk VIRAHoRZE MWAS Fusia A4
Aoy, B4& 4587 AdA B 372 o] FoA AAFE AsAct. @A 7 pid

Z Aol APH I glow el g3 LA &dd el

[¥ID-20] KVN phase Calibrator Survey (KVNCS) : flux estimation
from Single Dish observation with KVN

1,2 1 1 1,3 ST 14 15 4 1
ol gl =yl ME o9t ubE et PuE wmpal Yo
LA el 8l TR TR, A7) % ol g o el v o, 5 5 ) o, !4 9

T F oy 3}

KVN phase Calibrator Survey(KVNCS)+= VLBI &3 Al t)719] E2 3 =57 %
2 9% VlSlblhty Aol B Wals BHAE7] 98 =Y 5= phase-referencing 71
SolAd BEa 29 Y4EA calibrators 2 7] 93 AFoltl. Phase-referencing 71H S ©|
£ 3} o -?4/}}% BAS] fal A= A AAe 2FHI 3ol ¥ compactdt calibrator”t
FE A8 oF st} 3 Asaki et al.(1996)0] 2]t th7]2] coherence structure’} X% 7] 9
SHHL T A Ao E 5° oy 7S FhA of gho). $14 1A calibratorel] tigh AT
F2 2 8GHz \'HOWW AP o] gka F ol 22GHzol A VLBI #30] M as 1 9l
“P ?4—7“‘]'/] EA 03"301] %dE] A calibratorg 7+ 8] 7be] o] A3 Attt KVNCS+
T/l A calibratore] #X2E F ©f 127 33 1 B2 calibratorg o] Hojx 5° o]y 9
845 a8tz ?EE}. WA GG o]&3te] KVNCSe S 13517 9ste] o5
o 225 AHE 3 43+ D‘r 2, 8GHz 9ol #=% VLBA(Very Long Baseline
Array) Calibrator Survey VCS) %%3 7122 power-laws 7} 8l 22GHZ°ﬂ ] 100mJy
W‘Q Roz JEe A 250375 KVNCS @27 A+ Fuz A4sact KVN o
o} & "]' A AR AS o]83te] 20099 129 FE 2011 3€7HA 22987]14 :ezeqi =4
=5 13YP3s}o] 22GHZ°ﬂ Aok 77%, 43GHzol Al 2F 23% 9] HEES AUt} =3
-] FIEEL 509 FJ~}° WESIE RS 5“’1 3kgith ke 2 KVNCS ‘)re%‘
2 835ko] KVN 2 Alo]Ee] 93] JuE Hlf}é}o% 22GHz KVN VLBI #=< %3
B A calibrators X & A Fo|t}.
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[2ID-21] 275 GHz °]4 AJAETUY I E
APG-12 5x13]9] HF 2%

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

Korea Astronomy and Space Science Institute

APT(Asian-Pacific Telecommunity)i= ©}A|o}-BlH FX| S =719 FFo]YdS E=R3FH
$15te] AAE ol-Elx Y AuP oA 22 or WRCMHIA A IH5 A3 2]) 3] o] of| A o] o}
A FRAo FFolels A7) 9)s] APG(APT Conference Preparatory Group for WRC)
3ol = Az 138]9 vE =2 MASL Ut 201232 WRC-123] 2] tju]sle] ofefx] < 3
A=) HAF FFEAAME A7) A8, APG-12 5313271 2011 82 299U-9€ 3 &
oA AFER oY, AGHAELE BE 2L 22 GHz WY 94l 38 GHz dd
Space-VLBIZ &9 7 #eds WRC-12 A 1.6, 1.11, 1.12 S o3+ 327} At}

WRC-12 oA 162 54 F(AIFHAELDT, AFE Y 2 SFATFETHE 5857
o] fFalEA o2 RE HFE7] fsto] AAFe daara ZbF 556539 M HES e
o] A o] .

A S HE AT YA A E 275 GHz o]/ tlgolA] AoHdEd T 48s 285 9
3, APG-12 53] o] o] A ste] WRC-123] 9jof| A &3t7] fgt of-e|A Y H7te] $594A
A A FEA JE8e Hdetd

2 oA = APG-12 53 3] €] Zﬂo}d FEvete] 1A ARjE Y& D F 3ol A
o HF olelA Y U FFIAA AN H FF S Ad dsiAE golr At g

[XID-22] € 8A A8 A4S Fo5-dY SHE 9%
APG-12 5x3]9 HF AF

il

F

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

Korea Astronomy and Space Science Institute

APT(Asian-Pacific Telecommunity)= ©FA]o}-EH IR =471e] FFo]YS =R
st ZAdE of-alA Y dIgelA 2oz, WRCHIAIH I E418]9])3] ool A 2] o}
A FHA FFolYgs A7 98] APG(APT Conference Preparatory Group for WRC)
32 Az 131 HEE MFs vt 20129 ¢ WRC-123] o]oll thu]alo] olex] < 3
Ao HF FFAAAE A7) 98, APG-12 5313 9] 7F 2011 8€ 299-9¢ 3¢
Aol A MAHJ e, AdIAdEdF Es 9 22 GHz W19 ©@9AL, 38 GHz WY
Space-VLBIZ-£ 97 #ddd WRC-12 oA 1.6, 1.11, 1.12 S o3 31217} ATt

A S A AT Aol A E SEAAE T #E 22 GHz g Fol e AadEds 4
SFATHF] 93 82 95, APG-12 5x}3] 2o A 35le] WRC-123] 2o #|&3}7]
At ob-8AY F7ke] FEAA A FEAR IS T a

2 SR e SRAA 3 B E o], APG-12 53 3] 9e Aetst -2t 7]
TA A NS E T oA HF oleA Y AT FFIAA A F FF dl-S-A o
A2 ot 1z} gk},
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[ZID-23] space—VLBI-“?:%Zf—-V;-’Fﬂ]i B3 E 93 APG-12 513 9
% kU

HYUNSOO CHUNGI1, SE-JIN OHI, DO-HEUNG JE1, DUK-GYOO ROH]I,
BONG-WON SOHNI1, SANG-SUNG LEE1, HYO-RYOUNG KIM1

1Korea Astronomy and Space Science Institute

APT(Asian-Pacific Telecommunity)i:= ©FAOF-EjH YA =71e] FFo|dS =E3F}HY]
$1ete] ZAE ol-HlAY AP A Ao Z WRCAHA A IHE413] 2])3] of o A1 9] o}

A FHA FFolYgs A7 98] APG(APT Conference Preparatory Group for WRC)
3ol Az 13]9 H&E MAFS L dotk. 201292 WRC-123] &Jo] thH]3lo] olejx o 3|
A=) HAF FFEAAME A7) A8, APG-12 5313271 2011 82 299U-9€ 3 &
bl MAE e, ARHERY BE 9 22 GHz WY 294l 38 GHz WY
Space-VLBIZ& 97 #&dd® WRC-12 A 1.6, 1.11, 1.12 Sl o3t 37} At

et S E AT Lol = 38 GHz Y Space-VLBIZ& ¥ el AudEdT
2 FAFLAFe ATs 85 98, APG-12 5313 2o #HAste] WRC-123] 2]of A&
st7] gk ob-el A FUbe] FEoAA HAdd FLEA IS @

2 B e dxdEdT e dESHALUE 35ATFE FAsHAE space-VLBI
o] 4-% FEETE 95t9, APG-12 53 3| 9o At gupeke] 713A A UE 2
T 39X HF olej XY Fhdx FE AN Ay F FF glS Ao HeiAE dolr
M -ia=
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[7-EP-05] A QAL FAE(KEII AT 2E) S} 251 E =@ MK CH) <
dzE v 4T

Ha, FEx, dd=
Ll e )

Ao me 25T Ee AE EALE S A7 F=3 T R ATkl
o olE AR 24 27190 139593 FEAI UL 124730 Z4H2p whEoj Hlvh W siek A7)
of fEEofxl F Mol FFEER)H e (i) Ans 7IFoR Wt Hol= &
Fol AE dA AAANG & AFAAE ol F AT dAE v E4 5}
Zyzke] 54 Frotval olgS @y T dE ) skl

AZAAE oA Eade] b & 542 ol weh 8o arjE da2A M 3ehA
A m@EWoltt o] SJole It T AR Madel= 2 7HA Aolie] Sk ¢
HAEZollA Hol= dade AolE A Aot vh=A a8 EagaA 7z wed
54E Fotulth. 7 AE =] tEA Aol Wty AAgA I} do] FojA A Aol
o Ae] meFoltt obgd], F ATk 28 M2 gE Eads @5 T BA
ZFOE ROk Al o) e Gk Gk 2 o] M 9 Wl ask it

ot Tl Az RS vug Ay ¢ ATE dage] vhg 2 Aol Ik
Az ehgmok Mol fof el dake] 28 gAY Aolol A ZQdetal leS &<l
sttt

[XEP-06] Verification of the Calendar Days of the Joseon Dynasty

Ki-Won Lee'”, Young Sook Ahn®, Byeong-Hee Mihn*
{Catholic University of Daegu, “Korea Astronomy and Space Science Institute,
‘?Cbungbuk National University

Astronomical data such as calendar day and time of rising/setting of the sun and onset
of twilight are essential in our daily lives. Knowing the calendar day of the past is
particularly crucial for studying the history of a clan or a nation. To verify previous
studies on the calendar day of the Joseon dynasty (1392 - 1910), we also investigated the
sexagenary cycle of the new moon day (i.e., the first day in a lunar month) using
different sources: results of the calculation by the Datong calendar (a Chinese Calendar of
the Ming Dynasty) and data of Baekjungryeok (a Perpetual Calendar - literally, a one
hundred-year almanac). Compared with the study of Ahn et al., we have found that as
many as 17 sexagenary cycles show discrepancies. In the case of nine discrepancies, we
found that the sexagenary cycles of this study are identical to those of the almanacs at
that time. In addition, we study six sexagenary cycles by using the historical accounts of
Joseon Wangjo Sillok (Annals of the Joseon Dynasty), Seungjeongwon Ilgi (Daily Records
of Royal Secretariat), Chungung Ilgi (Logs of Crown Prince), and so forth. We present
historical materials supporting the results of this study for the remainder. In conclusion,
we think that this study will greatly contribute to the comparison between luni-solar
calendar days during the Joseon dynasty and those in the modern (ie., Gregorian)
calendar.
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[E£EP-08] #|43] East Asia Young Astronomers Meeting 71323 B 1
2 33 32 FESFHAIREY B dF

olalyl® o A Ft v A 870 o]dr® AW F! oJejn’,
Hol&’ AeoA!
"M Fgi s, “National Central University, Taiwan,

el dl )y Eejdly, oAzl Tyt (Y et T4]8 el

Bt e AESFHIAESY 2 (Korea Young Astronomers Meeting, ©]38F # ®.9)
2 2011 2€ 139%¥ 596A3F AFZolA ‘The 4th East Asia Young Astronomers
Meeting’ (¢]3} EAYAM2011)& /&3t th EAYAMS gh=) vk, d &, S5 5 FolA o}
AN=re e AEFAAEY wFet A FHE f18ke] 3de g iy dEl= 2o
=, 2003tk 20061 A, 2008 S el ofo] 43]A) & grolstith. EAYAM2011¢l = &
= 369, vk 199, & 14, T 239, H=r 19 5 F 939o] #dsle] F7¢x (718H) 4
F2E HEE3H)E AAEA. 2AHAAL ARTATL ATF WAL [SAS/JAXAS
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[2ST-01] Observational Study from AGB Stars to Pre-Planetary
Nebulae Using the KVN

§ha - F 1 A S F(KVN)-2 2009 F9H7] 4
o)A 22/43 GHz o) VLBIEA 9 A#=
T2k st A WA A AP FAd 2
A AZATE Avstn oz VLBl 97H3S &
2 H20 wo] A A A @S o3 H3
o2 73 oA FEE Bol= ZF dAE A HA e A BUEHE B2
5 g

[*ST-02] Detection of exoplanet around evolved K giant HD 66141

Byeong-Cheol Lee!, Inwoo Han', Myeong-Gu Park?,
David E. Mkrtichian®, and Kang-Min Kim'
"Korea Astronomy and Space Science Institute, 776, Daedeokdae-Ro, Youseong-Gu,
, Daejeon 305-348, Korea,
ZDepartment of Astronomy and Atmospheric Sciences, Kyungpook National University,
) Daegu 702-701, Korea
ICrimean Astrophysical Observatory, Nauchny, Crimea, 95409, Ukraine

We present high-resolution radial velocity (RV) measurements of K2 giant HD 66141
from December 2003 to January 2011 using the fiber-fed Bohyunsan Observatory Echelle
Spectrograph (BOES) at Bohyunsan Optical Astronomy Observatory (BOAO). We find
that the RV measurements for HD 66141 exhibit a periodic variation of 480 days with a
semi—amplitude of 146 m/s. We do not find the correlation between RV variations and a
chromospheric activity indicator (H line). The Hipparcos photometry as well as bisector
velocity span (BVS) also do not show any obvious correlations with RV variations. Thus,
Keplerian motion is the most likely explanation, which suggests that the RV variations
arise from an orbital motion. Assuming a possible stellar mass of 1.5 M©®, for HD 66141,
we obtain a minimum mass for the planetary companion of 7.4 MJup with an orbital
semi—major axis of 1.4 AU, and an eccentricity of 0.07. We support that planet occurrence
rate around evolved stars is more than 10 % (Dollinger et al. 2009) as well as more
massive stars do form significantly more massive planetary companions (Johnson et al.
2007; Lovis & Mayor 2007; Dollinger et al. 2009).
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[*ST-03] Period Study and Light Curve Synthesis of BD Andromedae

Chun-Hwey Kiml'z, Mi-Hwa Songl, Joh-Na YoonZ, Wongyong HanS,
Young-Joon Choi’
IChungbu]( National University, gChungbuk National University Observatory, IKAST

New CCD BVR light curves of BD And are presented. Our light curves with nearly
equal depths for both primary and secondary eclipses show well-defined photometric
waves outside eclipse for all of BVE bandpasses. The orbital period is greatly revised as
0.992580519 which is twice longer than that known previously. Sixteen timings from our
observations and thirteen ones from the SuperWASP measurements were calculated. All
available timings over 76 years, including ours, were analyzed to figure out the dynamical
behavior of the system. It was found that the recent CCD O-C residuals varied in a
cyclical way with a period of 9.¥18 and a semi-amplitude of 0.90046. The secondary period
of 9.¥18 is the most shortest one among those which have been ever found in the short
period RS CVn binary stars. The periodic variation most likely arises from the
light-travel time effect due to a low-mass (m3 ~ 0.88 M) tertiary companion moving in
an orbit with an large eccentricity (e4=0.70) and a low inclination (i5 ~28°). The
Applegate mechanism could not operate properly in both components because the model
parameters require too much large luminosity changes of AL/ Lp,s >10. The new light
curves were synthesized using the 2003 version of Wilson-Divinney code. It was found
useful to model two huge spots on the surface of the hotter star and a third-light in order

to minimize the residuals from the observations. Astronomical basic parameters were
deduced from our photometric solution.

[+ST-04] Physical parameters of the detached eclipsing binary
KIC3858884

Chung-Uk Lee, Seung-Lee Kim, Jae Woo Lee
Korea Astronomy and Space Science Institute, Daejeon 305-348, Korea

We present physical parameters of the detached eclipsing binary KIC3858884, which
has a d-Scuti type pulsating secondary component. To derive orbital elements from
radial-velocity curve, high-resolution Echelle spectra were obtained at the Bohyunsan
Optical Astronomy Observatory in Korea. The BOES spectra and Kepler photometric data
were analyzed with JKTEBOP and Wilson-Devinney model for eclipsing light-curve
synthesis and Period04 for pulsation frequency analysis. After the iterative curve fitting,
we determined physical parameters of KIC3858884 as M;=2.02+0.23Me, M»=2.02+0.16Me,
R;=3.6110.12Re, R,=2.84+0.10Re, respectively.
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[*ST-05] Sejong Open cluster Survey. II. The star forming region IC
1848 (W5)

Beomdu Liml,Hwan kyung Sungl, Rivkat Karimovz, Mansur Ibrahimov”
! Department of Astronomy and Space Science, Sejong University, Seoul, Korea
z Ulugh Beg Astronomical Institute, 33 Astronomical Street, Tashkent 700052,
Uzbekistan

UBVI and Ha CCD photometry of IC 1848, one of active star-forming regions in Cas
OB6, is carried out as a part of Sejong Open cluster Survey (SOS) project. An OB
association is an ideal laboratory for studying the triggered star formation and star
formation history. Our purposes are to provide deep photometric data up to 21 mag in V
and physical parameters of IC 1848. We classify 79 early-type stars and 186 pre-main
sequence (PMS) stars as being the members of the cluster using photometric criteria. The
IR excess emission PMS stars by Koenig et al. (2008) are also included as members of IC
1848. Total number of members is 414. We derive the interstellar reddening
(KE(B-V)>=0.659%0.058 mag), reddening law (Ry =4.0£0.1), distance modulus (Vp-My =
12.0£0.1 mag) using the early-type members of IC 1848. We also determine the age of the
cluster (3.5+1.5 Myr) by placing the theoretical isochrones on the HR diagram.

[2ST-06] Sustained Nuclear Star Formation and the Growth of a
Nuclear Bulge

Sungsoo S. Kim
Kyung Hee University, Dept. of Astronomy & Space Science

Hydrodynamic simulations of gas clouds in the central hundred parsecs region of the
Milky Way that is modeled with a three-dimensional bar potential are presented. Our
simulations consider realistic gas cooling and heating, star formation, and supernova
feedback. A ring of dense gas clouds forms as a result of X;-X3 orbit transfer, and our
potential model results in a ring radius of ~200 pc, which coincides with the
extraordinary reservoir of dense molecular clouds in the inner bulge, the Central
Molecular Zone (CMZ). The gas clouds accumulated in the CMZ can reach high enough
densities to form stars, and with an appropriate choice of simulation parameters, we
successfully reproduce the observed gas mass and the star formation rate (SFR) in the
CMZ, ~2x10" Mo and ~0.1 Me/yr. Star formation in our simulations takes place mostly
in the outermost X, orbits, and the SFR per unit surface area outside the CMZ is much
lower. These facts suggest that the inner Galactic bulge may harbor a mild version of the
nuclear star-forming rings seen in some external disk galaxies. We also find that the
stellar population resulting from sustained star formation in the CMZ would be enlogated
perpendicularly to the main bar, and this "inner bar” can migrate the gas in the CMZ
further down to the central parsecs region.
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[-ST-07] Multiple Stellar Populations of Galactic Globular Clusters
NGC 6656 and NGC 6723

Sang-Hyun Chunl, Young-Jong Sohnl, Young-Wook Leel'z, Sang-11 Hanl'z,
Dong-Goo Rohl‘Z, Jae-Woo Lee®®
'Department of Astronomy, Yonsei University, Koear, “Center for Galaxy Evolution

Research, Yonsei University, Korea, ’Department of Astronomy and Space Science,
ARCSEC, Sejong University, Korea

Deep Ca,b,y images obtained from the CTIO 4m Blaco telescope are used to investigate
the multiple stellar populations of red giant branch (RGB) and sub-giant branch (SGB) in
Galactic globular clusters NGC 6656 and NGC 6723. For NGC 6656, confirming the result
of Lee et al. (2009), we find two discrete populations of the RGB stars of which mean
color separation is about 0.2 mag in hk[=(Ca-b)-(b-y)] index. Furthermore, we also find
the bimodel distribution of the SGB stars in (hk, y) color-magnitude diagram. A new
finding is that the (hk, y) color-magnitude diagram of NGC 6723 shows two distinct RGB
stars with different calcium abundances of which mean color separation is about 0.12 mag
in hk index. This multiple stellar feature has not been observed in previous observation,
suggesting that NGC 6723 may also be a possible relic of dwarf galaxies that merged into
the Milky Way in the past. Thus our result adds further constraints to the merging
scenario of the Galaxy formation. Unfortunately, the split of SGB stars in NGC 6723 is
not obvious. We will present some statistical results to compare properties of two
populations in two clusters.
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[-ST-09] Metallicity Distribution of the Galactic Halo from SDSS
Photometry

Deokkeun An
Ewha Womans University

We explore the metallicity distribution of the Galactic halo based on the SDSS ugriz
photometry. We use empirically calibrated sets of stellar isochrones to determine distances
and metallicities of individual main-sequence stars in the halo. At heliocentric distances
greater than 5 kpc, we find that the in situ photometric metallicity distribution reveals
chemically divided dual halo components, which supports arguments from earlier studies
based on the medium resolution spectroscopy. Our finding provides an unbiased estimate
of relative fractions of each of these stellar components in the Galactic halo.

[-ST-10] Optical and NIR Photometric Study of Star Clusters in IC10

Sungsoon Lim and Myung Gyoon Lee'
IDepartment of Physics and Astronomy, Seoul National University

A dwarf irregular galaxy IC10 in the Local Group is the nearest starburst galaxy,
playing an important role revealing the details of starburst. It is located close to the
Galactic plane so that it suffers from severe foreground reddening. Therefore much less is
known about the property of this galaxy compared with other galaxies in the Local
Group. So are star clusters in this galaxy.

We present a photometric study of the star clusters in IC10. 57 star clusters are already
found from HST images in previous studies, and we newly found 15 star clusters using
Local Group Survey data and SUBARU/Suprime-Cam data. We derive UBVRI integrated
photometry of these star clusters from the images from Local Group Survey data and
JHKSs photometry taken with SUBARU/MOIRCS. Then we derive age and mass of these
clusters using the spectral energy distribution fitting with the simple stellar population
models. We discuss the photometric and physical properties of these star clusters and its
implication.
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[¥£ST-11] TWO-COLOR CCD PHOTOMETRY
OF THE INTERMEDIATE POLAR 1RXS ]180340.0+401214

Yonggi Kim"***, Joh-Na Yoon? Ivan L. Andronov', Vitalii V.Breus', Tammy A.
Smecker—Hane4, Lidia L.Chinarova5, and Wonyong Han®

! Department of High and Applied Mathematics, Odessa National Maritime University,
Mechnikov str., 34, Odessa, 65029, Ukraine, Z University Observatory, Chungbuk

National University, Cheongju 361-763, Korea, ° Institute for Basic Science Research,

Chungbuk National University, Cheongju 361-763 Korea, ? Department of Physics and

Astronomy, 4129 Frederick Reines Hall, University of California, Irvine, CA 92697-4575,
USA, % Astronomical Observatory, Odessa National University, Marazlievskaya Str.,
1-V, Odessa, 65014, Ukraine, % Korea Astronomy Observatory and Space Science

Institute, Daejeon 305-348, Korea

We present results of two—color VR photometry of the intermediate polar RXS J1803.
The data were aquired using the Korean 1-m telescope located at Mt. Lemmon, USA.

Different ‘‘high’’ and ‘'‘low’’ luminosity states, similar to other intermediate polars,
were discovered. No statistically significant variability of the color index with varying
luminosity was detected. The orbital variability was found to be not statistically
significant. Spin maxima timings were determined, as well as the photometric ephemeris
for the time interval of our observations. The spin period variations, caused by interaction
of the accretion structure with the rotating magnetic white dwarf, were also detected.
These variations are of complicated character, and their study requires further
observations. We determine the color transformation coefficients for our photometric
systems, and improve on the secondary photometric standards.

[¥£ST-12] Simultaneous Observations of SiO and HyO Masers toward
Known Stellar HoO-only Maser Sources

Kim, Jaeheonl'z':g, Cho, Se*Hyunng, and Kim, Sang*Joon1
]Dept. of Astronomy and Space Science, Kyung Hee University,
“Korean VLBI Network, Korea Astronomy and Space Science Institute,
I Yonsei Astronomical Observatory, Yonsei University,

‘Dept. of Astronomy and Space Science, Yonsei University

We present the results of simultaneous observations of SiO v =1, 2, J = 1-0, #Si0 v
=0, J = 1-0, and H20 616-523 maser lines toward 152 known H>O-only maser sources (the
sources which are previously detected only in the 22 GHz H-O maser emission) using
Yonsel and Tamna 21-m radio telescopes of the Korean VLBI Network from 2009 June to
2011 January. Both SiO and H2O maser emission were detected from 62 sources giving
a detection rate of 40.8 %. SiO-only maser emission was detected from 27 sources, while
H2O-only maser was detected from 22 sources. We have identified 19 new detections of
SiO maser emission for previous non-detection sources and 51 new detections of SiO
maser for previously not observed sources.

Characteristics of all observed sources in the IRAS two-color diagram is investigated
including their evolutionary sequence and mutual relations between SiO and H>O maser
emission. These observational results will be useful for statistical study of asymptotic
giant branch (AGB) stars and future VLBI observation.
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[¥ST-14] Chemical abundance study of two open cluster, IC 2391 and
NGC 6475 : The abundance determination

Keun-hong Parkl, Sang-Gak Leel, Won-Seok Kangz, Tae Seog Yoon®
JDept. of Physics and Astronomy, Seoul National University
*School of Space Research, Kyung Hee University
‘Dept. of Astronomy & Atmospheric Sciences, Kyungpook National University

In this study, we have derived the abundances of several elements - Na, Mg, Al, Si,
Ca, Sc, Ti, V, Cr, Mn, Co, Ni - for the six F-G'K type stars in IC 2391 and the seven
stars in NGC 6475. The spectra of those stars are taken from UVES POP archive data, of
which resolution is 80,000. To derive the abundances of those elements, TAME (Tools for
Automatic Measurement of Equivalent-widths), Kurucz stellar atmospheric model, and
MOOG code are used. The stellar parameters (effective temperature, log g, metallicity,
microturbulent velocity) are determined from the iron lines. The results provide the
abundance differences of chemical elements between two open clusters, IC 2391 (a
member of Gould Belt) and NGC 6475 (non—member of it), which would lead to better
understanding about Gould Belt.
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[¥ST-15] Abundances of refractory elements for stars with extrasolar
planets : New samples

Sun-Kyung Park!, Won-Seok Kang', Sang-Gak LeeZ, and Jeong-Eun Lee!
! School of Space Research, Kyung Hee University
? Astronomy Program, Department of Physics and Astronomy, Seoul National University

We investigate the chemical differentiation in F, G, K type stars with and without
planets to extend the work by Kang et al. (2011) to various spectral types. Since the
primordial chemical composition has been preserved in the stellar atmosphere, stellar
metallicity can provide the information on the primordial material, which is the potential
building block of planets. Therefore, we can explore the favored conditions for planet
formation through the comparison of chemical compositions between planet-host stars
(PHSs) and stars without planets. In this work, we analyze 19 F, G, and K type stars. In
each spectrum, we measure equivalent widths (EWs) of Fe, Na, Mg, Al, Si, Ca, Sc, Ti, V,
Cr, Mn, Co, and Ni using TAME (Tools for Automatic Measurement of Equivalent
width). The abundances of these species can be derived with the measured EWs and
MOOG code (Sneden 1973). Like results by precedent studies, we find that planet-host
stars have abundances higher than stars without planets. The typical difference in the
abundances of Na, Mn, Co and Ni is 0.4 * 0.2dex. In addition, as found in Kang et al.
(2011), Mn is the most different element between PHSs and comparison stars.

[£ST-16] The X-ray Emission Properties of G308.3-1.4 and Its Central
X-ray Sources

Kyoung-Ae Seo, Yeon-Joo Woo" Chung-Yue Huil, Regina Hsiu-Hui Huangz,
Ludwig Trepl’, Yeon-Joo Woo'!, Tlng-Ni Lu® Albert Kwok Hing Kong*? and
Fred M Walter’

! Department of Astronomy and Space Science, Chungnam National University, Daejeon
305-764, Korea, ? Institute of Astronomy and Department of Physics, National Tsing
Hua University, Hsinchu, Taiwan, ° Astrophysikalisches Institut und Universit ats-
Sternwarte, Universit'at Jena, Schillerg achen 2-3,07745 Jena, (Germany, ? Golden Jade
Fellow of Kenda Foundation, Taiwan, ° Department of Physics and Astronomy, Stony
Brook University, Stony Brook, NY 11794-3500, USA

We have initiated a long-term identification campaign of supernova remnant candidates
in X-ray regime. In the short-listed unidentified sources from the ROSAT All Sky
Survey, we have chosen the brightest candidate, G308.3-1.4, as our pilot target for a
dedicated investigation with Chandra X-ray Observatory. Our observation has revealed
an incomplete shell-like X-ray structure which well-correlated with the radio feature.
Together with the spectral properties of a shocked heated plasma, we confirm that
(G308.3-1.4 is indeed a supernova remnant.

A bright X-ray point source which locates close to the remnant center is also
uncovered in this observation. Its spectral behavior conform with those observed in a
rare class of neutron stars. The properties

of its optical/infrared counterpart suggests the evidence for a late-type companion star.
Interestingly, possible excesses in B-band and H-alpha have been found which indicate
this can be an accretion—powered system.

With the further support from the putative periodicity of 1.4 hrs, this source can
possibly provide the direct evidence of a binary system survived in a supernova explosion
for the first time.
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[EST-17] Post-outburst observation of HBC722 in Pelican nebula

Yuna Yangl' Hyunil Sungg, Sanggak Lee], Youngbeom Jeonl, Jungeun Leeg,
hwankyung Sung4, Wonseok Kangg, Keunhong Park!
]Department of physics and astronomy, Seoul National University, “Korea Astronomy
and Space Science Institute, *Kyunghee University, *SejongUniversity

We report the result of post-outburst observation of HBC722, the new FU Orionis-like
young stellar object (also known as LkHa 183-G4 and PTF 10qpf; A. Miller et al., 2011).
We have been monitoring this object since Nov. 2010 with KASINICS (Korean
Astronomy and Space Institute Near Infrared Camera System) at Bohyun Optical
Astronomy Observatory (BOAO).

The observations were performed two times; the first observation was conducted in
Nov. 19, 24, and 25, 2010. And the second one was done in March 22 and 25, 2011. We
used three filters: J, H, and Ks band. We did aperture photometry with IRAF packages
and standardized the photometric result (instrumental magnitude) with 2MASS data that
were used as standard stars. As a result, we have found that the brightness of the target
decreased in all bands and its colors reddened: the magnitudes and colors of the target
are J=10.37, H= 9.49, Ks= 859, J-H= 0.88, and J-Ks= 1.36 on Nov. 19, 2010. And those are
J=10.81, H=9.81, Ks= 9.28, J-H= 1.00, and J-Ks= 1.53 on March 25, 2011. The previous
study showed the similar decrease of brightness in J and H band except for Ks band.,
They were J= 10.03, H= 9.14, and Ks= 8.65 on Sept. 2010 and those were J= 10.02, H=
9.24, and Ks= 859 on Nov. 2010. Consequently, we can conclude that HBC722 is fading
out continuously from last November to this March.

[¥ST-18] Raman-Scattered Balmer Wings in Symbiotic Stars

SEEL

L E S W

Many symbiotic stars exhibit features formed through Raman scattering with
hydrogent atom, which can be useful in probing the mass loss and mass transfer
processes. These include Raman scattered O VI 6830, 7088, Raman scattered He II 6545,
4850, 4332. and broad wings around Balmer emission lines. In this study we investigate
the basic properties of broad Balmer wings formed through Raman scattering using a
Monte Carlo technique. Special attention is made on the symmetry of the wings which is
expected to be broken due to asymmetric scattering cross section. In this poster, we show
preliminary results.
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[£ST-19] Light Curve of BL Cam using KASINICS

s =g 4AL°, A9R° Rodolfo. Angeloni’, Richardde Grijs'
L et el A e, L e el el BE Hi
7 European Southern Observatory, ' Kavili Institute or Astronomy & Astrophysics
Peking University
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[EXST-20] Anti-correlated hard and soft X-ray lags in the Z source GX
5-1

K. Sriram', C.-S. Choi', and A. R. Rao’
! Korea Astronomy and Space Science Institute
? Tata Institute of Fundamental Research

We performed the cross-correlation analysis on energy-dependent light curves of the
Z-type source GX 5-1. We observed X-ray delays of a few hundred seconds between
hard (16-30 keV) and soft (2-5 keV) X-ray light curves. During these phenomena, the
centroid frequency of horizontal branch oscillation (HBO) was found to shift to lower or
higher frequency indicating towards the dynamical movement of a Compton cloud or an
inner disk front. Both eastern and western approaches were used to unfold the X-ray
continuum and systematic changes were observed in soft and hard X-ray spectral
components. Simultaneous energy spectral and power density spectral study shows that
the production of HBOs is closely related to the Comptonizing region rather than the
accretion disk. We discuss the results in the context of re-condensation of coronal
material in the inner accretion disk region.
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[T IGRINS-01] A A zEA 37 IGRINS ¥ GMTNIRS project

Az a1 IGRINS team!,®F4=%% Daniel T. Jaffe®
Tarz 2ol 2el A3 sk, ‘University of Texasat Austin, USA
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[*IGRINS-02] VPH Gratings for Near-Infrared Spectrographs

Sungho Lee!, Casey Deen®, Moo-Young Chun', Kang-Min Kim', In-Soo Yuk'”,
Chan Parkl, Heeyoung Ohl, Surangkhana Rukdeel, Hwakyung Jeongl, Soojong
Pak’, MichaelGully-Santiago’, Hanshin Lee’, Joseph Strubhar’, Marc Rafal’,
Daniel Jaffe”

'Korea Astronomy and Space Science Institute,

ZDept. of Astronomy, University of Texas at Austin,

*MecDonald Observatory, University of Texas at Austin,
4Dept. of Astronomy and Space Science, Kyung Hee University

Volume Phase Holographic (VPH) gratings are getting more popular as dispersion
elements in spectrographs. High efficiency, compact configuration, and easy handling are
driving many visual spectrographs to use VPH gratings for their main dispersers or for
their cross—dispersers in higher resolution spectrographs. More recently, VPH gratings are
being adopted in near-infrared by some spectrographs and by a number of next
generation instrument projects. IGRINS (Immersion Grating Infrared Spectrograph) uses a
VPH grating as a cross—disperser in each H or K band arm. J or H band performance of
VPH gratings has been proven by other instruments. But K-band VPH gratings are new
to the field. In this presentation, we are going to present test results we have got so far
for verification of H-band VPH gratings and development of K-band VPH gratings.
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[7* IGRINS-03] IGRINS Exposure Time Calculator

Huynh Anh Nguyen Lel, Soojong Pak!, Wonseok Kangl,J ongmin LeeZ,
Sungwon LeeZ, Andreas Seifahrtg, Daniel T.Jaffe4
1School of Space Research, Kyung Hee University, ZDept of Computer Engineering,
3Pl1y51'cs Department, Univ. of California at Davis, 4Dept. of Astronomy, Univ. of Texas at
Austin

We present the Exposure Time Calculator of IGRINS. The noises of IGRINS can be
calculated from the combination of Telluric background emission and absorptions, the
emission and transmission of the telescope and instrument optics, and the dark noise and
the read noise of the infrared arrays. For the atmospheric transmissions, we apply the
simulated spectra depending on the Precipitable Water Vapor (PWV) values. The user
needs to input the expected target magnitude, the weather conditions, and the desired
exposure time. The output would be the expected signal-to—noise for each spectral
resolution element.

[*IGRINS-04] Determining the stellar parameters of solar-like stars
using synthetic spectra

Wonseok Kangl, Sang-Gak Lee’
'K yung Hee University, ? Seoul National University

IGRINS (Immersion GRating INfrared Spectrometer) will provide the spectra with
high-resolution and an instantaneous spectral coverage of H and K band in NIR region.
Therefore, it is expected that the wide coverage of wavelength would make a production
of an extensive NIR high-resolution spectra of standard stars as a prior program of
IGRINS. As a counter part of these NIR spectra, we have planned to obtain the
high-resolution spectra of those standard stars in optical band. These optical
high-resolution spectra would give us an opportunity to produce the library of
high-resolution stellar spectra covering from optical to NIR band, and to confirm the
method to determine the stellar parameters and chemical abundances from the NIR
high-resolution spectra.

Before using the NIR high-resolution spectra, we have tested the method to determine
the stellar parameters by comparing between the observed spectra and the synthetic
spectra in optical band. In order to make the synthetic spectra, we have used the Kurucz
ATLAS9 model grids and the SYNTH code described by Fiorella Castelli
(http://wwwuser.oat.ts.astro.it/castelli/). For the cross—check against the parameters that
would be derived from the NIR spectra, the stellar parameters such as effective
temperature and surface gravity were determined using the optical spectra of the
solar-like stars, as preliminary results.
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[*IGRINS-05] Near-Infrared Spectroscopy and Modeling of Luminous
Blue Variables

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

We report preliminary results of long-slit near-infrared (NIR) spectroscopy of
Luminous Blue Variables (LBVs) with moderate resolution of R =~ 2400. We obtained
Jshort (1.04-1.26 micron) and Ks (2.02-2.31 micron) band spectra of 4 LBVs and 3 LBV
candidates in Southern hemisphere using IRIS2, infrared imager and spectrograph,
mounted on the 4-m Anglo—Australian Telescope. All targets are fairly bright in NIR so
that we can obtain high signal-to—noise ratio for clear line detection and modeling. They
are also widely distributed in the HR diagram so that we can compare the spectral
properties of LBVs in different temperature and luminosity ranges. Among them, we
present the results of two well-known LBVs AG Car and HR Car. Their spectra show
similar properties with hydrogen, He I, and metallic lines such as Fe II and Mg II, most
of them in emission. We discuss, in particular, the He I 1.083 micron lines formed in
stellar wind because these two LBVs show large variation in their He I line intensities,
compared to previous studies. Since the He I 1.083 line is known to be anticorrelated with
the photometric variation of LBVs, strong line intensities with P-Cygni profiles in both
stars indicate that they are now near the visual minimum phase. We model the obtained
spectra using non-LTE atmosphere code CMFGEN of Hillier (1998) to derive stellar
parameters such as wind velocity and mass loss rate, and discuss the long-term
variability of stellar parameters of these LBVs. deduced from our otometric solution.

[*IGRINS-06] IGRINSE o] &3 AW Ai&EE 3

ME &4 Fue AR B4 55 Astel e GAelM A- AdEE SH
g #alo] e Frketa vk o)Wl WE A= IGRINSE o] &3te] 41 Ad&Ee F4S
3t7] 913k W ol 5 g ded d5& Ly @tk ob& e IGRINSE A A& =
s FAse] @ 5 e A7 FAR 290

152 / Bull. Kor. Astron. Soc. Vol. 36 No. 2, Oct. 2011



Fl:

TE=w 25 ((IGRINS)

[EIGRINS-07] Stellar Parameters of M dwarfs determined by the long
wavelength optical part spectra.

Wonseok Kangl, Sang-Gak Lee”
'K yung Hee University, ? Seoul National University

For the stars cooler than the Sun, it i1s difficult to determine the stellar parameters and
chemical abundances because of the strong molecular lines in the optical region. Therefore
the NIR high-resolution spectra, such as those obtained by IGRINS would be a solution
to determine the stellar parameters for late-type stars, such as M dwarfs. As using the
NIR high-resolution spectra, we are expecting that it would be more reliable to compare
observed spectra with synthetic spectra for the stellar parameters.

In order to confirm the method by using high-resolution spectra in NIR band, it should
be cross—checked against the stellar parameters from optical high-resolution spectra. We
have derived the stellar parameters of M dwarfs using the synthetic spectra in the long
wavelength region of the optical spectra (over 8000 A), which 1is relatively less
contaminated by molecular lines as well as telluric lines.

[ZIGRINS-08] Immersion grating mount design of IGRINS

Bongkon Moon', Weisong Wang®, Chan Park’, Sungho Lee!, In-soo Yuk',
Moo-Young Chun', Hanshin Lee’, Daniel T. Jaffe®
'Korea Astronomy and Space Science Institute, Korea,
2Unjversfty of Texas at Austin, USA

The IGRINS (Immersion GRating INfrared Spectrometer) is a high resolution
wide-band infrared spectrograph developed by Korea Astronomy and Space Science
Institute (KASI) and the University of Texas at Austin (UT). Immersion grating is a key
component of IGRINS, which disperses the input ray by using a Silicon material with a
lithography technology. Opto—mechanical mount for the immersion grating is important to
keep the high spectral resolution and the optical alignment in a cold temperature of
130+0.06K. The optical performance of immersion grating can maintain within the
de-center tolerance of £0.05mm and the tip-tilt tolerance of *1.5arcmin.

The mount mechanism utilizes the flexure and the kinematic support design to satisfy
the requirement and the operation condition. When the IGRINS system is cooled down to
a cold temperature, three flexures compensate the thermal contraction stress due to the
different material between the immersion grating and the mounting part(Aluminum 6061).
They also support the immersion grating by an appropriate preload. Thermal stability is
controlled by a copper strap with proper dimensions and a heater. Generally structural and
thermal analysis was performed to confirm the mount mechanism. This talk presents the
opto—mechanical mount design of the immersion grating of IGRINS.
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[EIGRINS-09] The Mechanical and Cryogenic Design of IGRINS

Chan Park and Sungho Lee
Korea Astronomy & Space Science Institute, Korea

IGRINS (Immersion Grating Infrared Spectrometer) is a cross—dispersed high resolution
near—infrared spectrograph whose primary disperser is a silicon immersion grating (SIG)
and cross—dispersers are two volume phase holographic gratings (VPHG). IGRINS covers
the full ranges of H and K astronomical wavelength bands at a single exposure with the
spectral resolution of 40,000. The overall layout of the IGRINS Cryostat is a 960x600x380
cubic millimeter rectangular box and the whole optical train is sitting on an 830x520x50
mm° rectangular Optical Bench. The total volume of the instrument has been
revolutionarily reduced and remained compact for the spectral coverage and sensitivity of
a high resolution spectrograph in infrared. We, in this presentation, introduce the design
models, the structural and thermal analysis results of the mechanics and cryogenics of
IGRINS
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[EIGRINS-11] IGRINS : Mirror Mounts Optomechanical Design

Surangkhana Rukdeel'z, Chan Parkz, Sungho Leez, Daniel T. Jaffes, Hanshin LeeS,
Heeyoung Ohl'z, Hwakyung ]ungz, In-Soo Yukz’s, Joseph Strubhars, Kangmin
Kim?® Moo-Young Chun”

!University of Science & Technology, Korea,
ZKoreaAstmnomy&SpaceScfence[nstitute,Korea,

‘?Um'versf[y of Texas at Austin, USA

The Korea Astronomy and Space Science Institute (KASI) and the Department of
Astronomy at the University of Texas at Austin (UT) are developing a near infrared
wide-band high resolution spectrograph, IGRINS (Immersion Grating Infrared
Spectrograph). The white-pupil design of the instrument optics uses 7 cryogenic mirrors
including 3 aspherical off-axis collimators and 4 flat fold mirrors. Two of the 3
collimators are H- and K-band pupil transfer mirrors and they are designed as
compensators for the system alignment in each channel. Therefore, their mount design
will be one of the most sensitive parts in the IGRINS optomechanical system. The other
flat fold mirrors are designed within the limited area. Each of those includes the features
of 3 axial hard points and 2 radial hard points with one spring plunger in order for the
proper deflection of the mirror. The design work will include the computer—aided 3D
modeling and finite element analysis (FEA) to optimize the structural stability and the
thermal behavior of the mount models. The mount body will also include a tip-tilt and
translation adjustment mechanism to be used as the alignment compensators.

[XIGRINS-12] Design of the IGRINS Calibration System

Heeyoung Ohl'z, Kang-Min Kimz, Sungho Leez, Bi-Ho ]angz, Sangon Leeg,
Soojong Pak’, In-Soo Yuk®’, Moo-Young Chun® Daniel T. Jaffe’
!University of Science & Technology, Korea,

“Korea Astronomy & Space Science institute, Korea,

3 . .

Hannam University, Korea,
) ‘K yungHee University, Korea,
“University of TexasatAu stin, USA

We present development of the calibration system for IGRINS (the Immersion GRating
Infrared Spectrograph). We mainly use Th-Ar and U hollow cathode lamp as the spectral
calibration source and telluric features can be used additionally. For the flat source, we
selected a 3000K tungsten halogen lamp with 2 inch integrating sphere. From Light Tools
simulation, the result flat image through calibration optics satisfied <1% flatness error
requirement. We also present mechanical design of calibration box that will be attached
on the IGRINS dewar. Three moving stages are designed to perform switching
mechanism between all of the observing modes - target observation, flat, precision RV
measurement, and spectro—polarimetric observation.
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[ZIGRINS-13] Cryogenic Thermal Cycling Test on IGRINS
cross—-disperser VPH Grating

Hyeonju Jeongl'g, Juhee Lims, Sunghoo Leez, Casey Deenl,
Soojong Pak’, In-Soo Yuk'” and Daniel T. Jaffe'”
! Department of Astronomy, The University of Texas, Austin, TX, USA
? Korea Astronomy and Space Science Institute, Daejeon, South Korea
7 School of Space Research, KyungHee University, Suwon, South Korea

VPH (Volume Phase Hologram) grating is one of the transmission gratings and is
known as its remarkable efficiency (>90%). It has two different densities of gelatins
causing interference patterns. The VPH grating is favored in many astronomical
instruments these days and also IGRINS, which is up coming near infrared
high-resolution spectroscope expected to see the first light next year, uses the VPH
grating as its cross—disperser. The infrared astronomical instruments operate at cryogenic
temperature (T100K) in order to cut down thermal noise and the optical components of
IGIRNS will be operated at 130K. The VPH grating is sandwiched in between fused silica
or glass and glued together using optical adhesive. IGRINS is expected to go through 50
times of thermal cycling in 10 years including the performance test and this research is
to check whether the physical characteristic such as the adhesion or dichromatic gelatin
does not break and change from the several cryogenic thermal cycling. The two identical
test gratings provided from Kaiser Optical System, Inc. are used in this test. One VPH
grating is cooled down to 100K for 2 hours with maximum dT/dt = 5 and warmed up to
the room temperature and another grating is kept stored in the room temperature and
used as a control sample. In order to check the change, we inspected the grating with
eyes and checked its efficiency and transmission at the room temperature every 10
cycling. From the 40 times of cryogenic temperature cool down cycling, the VPH grating
showed no signs of change within the error compared to the control sample. We
concluded the VPH grating is durable through several cryogenic thermal cycling.
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i — 10
Sz > o Juoe

or —
ol
el
Ot

OLXIZ), 20049 2H SMMK A 2F2E0UM HAdd =2 L 22 =2 ¥ A
Ch. FUV 2E&= 20108 =0l S2E/ULD, M= N So42=S XB6tD UACH GALEXE
gx 200022 AHEZJAS 01E0IA2 L NASASl 1XtH(2004E 2 3xH(20084)

IO 4= QIEZO0L 201240tXl 0l&0l HAZEE AEHOICH. ZAF = 20093 NHA
GALEXSl & &ASAIZtE AN =R L R0l Baseline Mission Surveys®t Extended Mission
Surveys, ®SSIIES0l Mol 2= Al2tES 20 AI20l= Guest Investigator(Gl)
Program@& USHAO HEEJUCH. =2 Survey Mission2 CIAl All-sky Imaging Survey,
Medium Imaging Survey, Deep Imaging Survey, Nearby Galaxy Survey, 2l SZEAIQI
Medium Spectroscopic SurveyZ LFECH. 2009¥ ZEMDFAl Baseline Missions SurveysES &
Zot¥ 1], 1 = STHNKA Extended Mission Surveyldt &g =O0ICH. Gl Program® Cycle
1(2005E ) 2 &1 Cycle 6(2010E )Xl & 24004 JHCSl Z2 0] dE AL, O & UEEQ
Z=2 0/0] 22EHA20, M Cycle 62 2=0] =3 SO0ICt.

GALEXD} 2=t U=SSS &= &5 A7 Qs ZEst GALEX IMSSHRE0 R4F2
Z AE8 0IF 0 MAST(Multimission Archive at Space Telescope Science Institute)ES S
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=7 Eet3] 2482k 7% 3

ol =2 MSEASHH 310 UCH 2004= 58 0.5 TB S| Galex Release 1(GR1)
Ol SIHEALD 2006 =0le= 2 1.5 TB S22 GR2IF SIHE O GR1Z2 CHAIGHRICEH. 20074
=0 GR22t Hl=8t 2222 GR3II SMEAUH, 20083 0= U= NS GALEX XE el A
St ANAEIZ A28 GR4 XI2JF 2T JACH. 2011 82 ST MAST CIOIEHIOIAS Sal
GR6 JtXl S HIEAHO SIHE O UCEH.

FIMS (Far—ultraviolet IMaging Spectrograph)

FIMSE 2003\ 92 27201 21AIOF, EAAHA=3 SFIIXN0NA LAIE As=A4 15
(STSAT-1)2] = EMHME R2I206t0 2Eots LR (0~2UOHO| Z2IXR(0IZ2Z2H UM
ol EAAN Yo BEM A8 F SHO=Z ot YU, WEI|I=/A4 159 & &2
2 2F 106KgO0I) = EMAQI FIMSS &2 2F 20KgOICh. WsII=<f14 152 HAAAH
g oSALHHPHMMEHUA HEotd, FIMSE S=RIASHIE, S3UESI|=
University of California at Berkeleydl 222 NLSIRULCH.

FIMSE 8 x 5' 3AJ|9 7 (aperture)ES Sol S &S parabolic cylinder mirror
E Sofl d&st = rotation of ellipse SHEIQ JEAKZ 24&AIZI = MCP (Micro
Channel Plate)E Saoll SZ= MSE Z&Eote XS JHALD UCH Alggaloz o
AHNZRH UELE ZXNE HESH J4N 2FASE SAH JISsCH = THEIEHE2
900-1150A Bt 1330-1730A Ol 2 PHES| =2diseS 2t2F 2.0A Bt 3.54 OICt.

e/ M81sE I5 690kmel EHL =D ASUHA 10022 FIIE 21 G20 < 14
H AR F=HS SH S0, ol FIMSE & AT & & 2522t 252 =#olH 0, 2ot
LHR2 D& Z2tX0te HAIFQ 32t X0 e d& EAIE 6iE2t =35tUCH. 0ld
St MEEAE Soll 22 L 0l0IXE SAl0 SFE2ZM C IV 0V & &S 1
StX01e 2FHE0 Uist MEXNETE HHoIQULH. M AL 28 = & L X2 U1
ol 28t &S0l Chol 8ot MA otl=2 3&x 3& "z UsH 26t2 IEE M4
OtHl EICH., stH, MEEA SOl < 20 02 X& 258 85t0d 272 JXIF 2 &Xl
S0l CHe XA 22 L J& 2A=2 SHIACH. 0l2dst YRE ol FIMS=  HAHZ
=2 XA tEel MAXT(all-sky map)S ZHAHSIUCH L£8t, HAH =2 F Mo =

S
Q YEHEQ OVI(1035A) A CIV(1555A)2 SAIN 2ZE0=M & M UAX E2 22l

otel 12 JIMol CHet 4&2= Aot RALt

SUIIES JIBe2 MAELZN, U3 2x2: dAde d2RF2E E2H 43
Aol JF el N =M Y A= d2 F24E AF2ED Otllet 2= B MA
o Il Dl =2 ¥ tetAd JHEOo B ©AH M2 dgsS FHoN HJACH I 2
2006 6E <cl 20t2 A2 JtA @ HdASES 2=, s =2 JBHE =MAE L2
MY ApJ Lettertfl SE€52 L2A5I¥2H 1 0IF2X 20 O HOl 012 SCI =22 R=
Sl ZESHD RUCH.

AKARI

AKARI (ASTRO-FS OHE) = 229 FESIMLIIF(JAXA) &tot SFUSHR 22 (ISAS)
Ol S840l ©o =&t Y= €22 SN HAd A ZO0ILH AKARI Z2HEEs 2
Z PFTUEAHT 22 (JAXA) MG SFUEAIAL (ISAS)E SHL=Z =2 FEY oA
Lictot Z0icte 2 MEQ DZZREZN, =22 MSUstn (MUX}: 08 W) FE2
St=dM2A2E, Hd2USw S0A O AFZ0 et ZFWIE OIR 0BT

I F YA ISAS/IAXAE HIRSH LtD0F e, S& s, FE2SA H320|+
(NICT) & 229 o e L AP0 2o HEEUCH O A0E L2 W 274 L
Ua, |8 == (ESA), R UE LAY [2E &, JH2ld tE, AE HE, M

g HEE3 R A36d 25, 2011'd 10€ / 207



AA THEE (014 E=), 28 g3, O2€d U8 (0/4 UWgts)] S0l AZEYA M
I 3 st A0 J10otd RUACH. Sl MESUisty d2stilte 200082 d=2 LF0s!
ARA0 HAANES IFAGHH AKARISI 2=29 AE, NaXel, 25U &8, J101 29
Y S U2l 20t HAFE &dGHAL

AKARISl CHEXQ YR= EME & e 2=D1012 0I|E0t0 642 2FHEZ 9-180um
2 MAHBAIE Sofl &7 d0 FEE d2F2 Hed OI0IKE &= H2=2 0l 200
E M0l IRASOl 2foff oW E XM MEEA 01F M8 U= HAL HEHFAOICH
Of HEEAE Soll 2F2 M & JHERIE LSOHUYL. AKARIE= IRAS 20+ € Bl
Olatel Z2E2 =2 22EdssS A0 A0 2= IJtss MEIA E£5F |RASOHl Hiol &

MOS0 CHGHCE.

2006 2 21201 M-V 230 AN LAIE AKARI= D& 695 knUlA EHYSIIAEE
SUACH. LA = Astro-FE ‘2 ‘0let= 2012 AKARIZ HAO0 HALZRULH. YABES +
A0l 67 cm 2A =& H2IJF 4.2 m@! Ritchey-Cretien EEH2l BIAIZRZO0ICH. &FID|2
= JAXHAHM Jtilel/2&D19! Far-Infrared Surveyor (FIS)2t 2 &AM ItM2/ 2&7]2!
Infra-Red Camera (IRC)JI QUCH. H2HICl My &S0l 2= 200748 88 262LUNK & &
Of 22 d& AMHI0IZ2 RFEAMD SHM IHEUA 94% =T+, el 3,5000H2 =

OE Z=51UCH.
CIBER (Cosmic Infrared Background ExpeRiment)

2006 8Ol “2F2 MMt N L 2AA=" WHIF JIRIN=AHRG S
BHZ HANYECZN S2HSHIH, S2I|ZWSXSATA, 21D Zeistnz 24
S MM AR TJF0| & A0 CIBERY 23&Ce=z &
OI5HH EIQUCH. CIBER Z2MEE= 0|=29 Ze|XZLI0t ZHS (California Institute of
Technology, Caltech), MIEZ&ARA (Jet Propulsion Laboratory, JPL) ¥ 229 2F
WstARA (Institute of Space and Astronautical Science, ISAS) S0l ==0| E 0 X&
ot =M 3= A2 M, 0l= NASA2l Wtst230 MM Jtlet & S&IIE Mot 2
MM (1-2 um) FAUAL SFHHIESAE 2ASECZEN 2F xJIQ ¢ L 26H0 Cist
ALE S8slde SHE2 IHKLL UL

1=

3= I HANE (B= I11)S0l =) 20E EHGIEM sy 2EH:s 2
I Ugol = JtA SEH gdas g0, otlhs Ly-a & 8401, UE ottt
|

S

S2A HISEHEO0ILH 2 0l= il;_e

off &2 2ol U= =4 XD

HHxIor 2, = 2 2= =4 X0 2ol X

Olelet &S Ly-o =& E&0ich stlh. HAEOIIF 2f 10-2001 O0I2= 2= =JI0A &
| 9 I. ct

| =EotEA HMBEOIE AN O 2F 1-2 um Ex2 2HE

850 d44H8, 015 E€S0A == Lol 2
6

THOI=23t ZIJ1 AIZEICH Metd Ly-a & (121,
ﬂ

M
n
=2
0
=)
0
P}
o
o
02
12
=2
x
I

& I0A 2FE0 =0
S CHel ZHAIOF JtOictet ME24 2&01, deln N4 222 F485%= CIBER= WX
2AE 0I28 cryostat 0l HEEON 22U 2% 77 K2 22 RXet dEHHAN HSE

Ct. Jtolictet 220101 SSHCE 2EEHEsE dUR AIAHE2 OOIH 85 & 2300 o
EIHOIAE &ttt & e ZAI0F Jthictes 2HAM RFHISA S &= SE6t
O, 24 2201 2HAMH FHESAS AHEHS 2= WEHOICH A28 23]
= 2HH SFHHZ=ASl E3S0l oigot= BHLH e =28 Y =£Fotl=s A0 =
HOICH. 2XA2AM ZAIOF StblictE 10 cm REE JHN=s =Z2YJI2Z 77KMHA 20
ASECH. =A== 1024 x 1024 HgCdTe dIAIF HEEZN 25 x 252 AIOIE 7"9 4=
Hse2 2EE = AN StACH. S 1S ZAIOF Jtolicts 222 0.9 um (I band) & 1.6
um (H band) CHEQ MEO L= A, MASCH Ol &A= &M AOFLUONA ==Xt
I ZASHES ZAJCH. M2 221 0.8-2.0 pm IHE FHo| 2HAHM HHE=SA
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AP QL SRS A48 715

EE 4, M. d24 20l #2300 7.3 cn@l 22 Y&
O R~20 B2XC Z2dls=S IJH&ICEH. 256 x 256 HgCdTe & 2ld HA
3J19H 40 um FEO0IMH, Ul JHel =20l 42 AIOFE 60"2 242

NJIE d&tohn 53
deZ Ze|50l &Y
£ AISoto & HA9
sz 22 =60 D=0l stlel =3 & 256 AHEZH0 LI2EZ & 1024 M A
HEHO &= Jisottt. D& 22l 7.5 cne #E 2 Jtles =ELJZLZ U4
ZEE O0IZ0t0 0.8542 un £22 &2 49 &S 2Fot=d, WEC-HZE 23JIE
3

AOIBHOI THE 2SO0l O 1000 BEJH ST = 2% 2EEC H2A 2| OHEIIX
2 256 x 256 HgCdTe Ml MIAS ALB5HD! AIOF20| 8.5 x 8.552 37| M0 ol
2=

ER= 11Xt (2009.2) & 2%t (2010.7)0 2 M OI= HHWAIZ= SHOIEME OIALL I X0
’82—&*9@ LAZIACH. & Xl EAE HHE &&& 2 === ApJOl ZHot
S O ol ul B2 ==22 =Hl SO0ICH 1, 2XF ZAF & CIBER 212101 CH
=3 22 S0 20128 0 2013E 01l 3Xt & 4%t HAME SHZ otd U

stH, CIBER 2ECt =S 1084 Ol&r JH&SH CIBER2JE Ol= NASASl & Wli HECA
S o0l et st=d2AHARA0NAME CIBER22] ZFHWE gt 27 UM SFHU ==HSO0ICH

\:J

UFFO (Ultra-Fast Flash Observatory)

OISt CHOIA = Wide Field of View(ZAIOF2), Zoom-in(ZCH), Tracking bl
%/\IOH NXE AHE =HRFUARAHO HCHECZMN, 20068 WSS |=2o =HO
SESAIHN HdEE =, 2009F HAIOH 21ERIA ELEIOHLI-201 ==2 =48 HAQ
E’J(HJHI(MTEL MEMS Telescope for Extreme Lightning, E)kg)E SAIGIRIOM, 2011 &
HAIOF 2152 A LomonosovOil 20kg2l UFFO PathfinderE ZALSICH. 201590l 2
120kgel UFFO-100=2 Z At HI=OICH. Oledgst =HURAZ O iy ATte zEH BEX

A2 g or
refir o¥ re uo

J
- J
=

A

MEMS (MicroElectroMechanical Systems: Z=OIAIEJIJIH AIAE) D=0 Jl=otD UCH.
UFFOQl t&H SxEs 20 Z2H(Gamma Ray Burst: GRB)IF 22 2§ LFEZEY A9
Mo 2= FY0I0, S0l NASAS Swift AIBRAHUANE 2EE 4= gl 20HBY =X

Jl =2t9] Z=2 AIEStD /U220, 012N 20tEZ 22l standard candlell Jisd EFE,
el dark burst short burst, very short burstet 22 222 &M =Y, Lot 01X
Of RFEAl SO Mz 4 LAZ JIUHSIC.

UFFO—Pathfinder_ AA F e EMME P20, &tLb= coded maskE 0|8t X-ray
2+=0| UBAT(UFFO Burst Alert Telescope)OlOd, 17 arcmin 2lS2Z GRBO Zsis =& st
Ct. Ct& 3dtLi= 4 arcsecl —E-GH%% JFIIE UV/optical H<2l SMT(Slewing Mirror
Telescope)OICH., & H0fl SwiftQ 70%21 2F 60042 GRBE &t=56tLE, JIZ=2 NASA & ESA ]
A0 gel, 1= 852 GRBE zoomE = °'O1 X-& Ecl & =4 ZNXS = =2t

afterglow HY =Xg ‘%=X 2 J|U6tD UCH. (XA S uffo.ewha.ac. kr X*E)

UFFOE =Z2HMEsSH3R2 8=, 01=2, A0, OHgH, Amel, d0t3, =290, T&AQ
16212t01 Z0IotH, OIStCHIF PIZM =Z5t12 UCEH. 2016580 EAF A=l UFFO-100=
AAIOF L= 539 /AM4sS &, NIR, 2ZH S U Otk SMAOF =Oo1E 2HolH, 2
Ligtse st=2 FZ2 uix"EOHOI JINHE SPEHOFI’_ ASD, o2 0= 1182 NASAQ
SALMON MIQtAM Ol UFFO-100 20 E MI2totd U= AEHOICEH.

MIRIS (Multi-purpose InfraRed Imaging System)
MIRISE WEI|I&A 35 (=I|2: &2 ol =EHMHMEAM 200740 st=22

o

T
AZHO0A HEOl AIFHEACH. =UHUNE = ol 2FYAZ0l € HEHOH, ue
el 20128 A AIOF ZEALMION 2loh ZALEO0 18 EXo &2=FES g A=20ICH. MIRISE

A3 R A36d 235, 20119 10€ / 209



AP el S eks] A483) A 7)F 3

0.9umRH 2unE E&ols 2HALH SAUAN 252 = AH0IMH, 012 <l F He
2EQM FALEH(I, H HHE)2 HeMd 2tel 2=2 AE ot S ZE (Paschen o
o M), SES 2HS I LR0Is MEY ZHE JHXLD AT Stoictel =20l
8emZ I M=201, ZAI0F 2F0 =S S0 2F01 0IF0ZE MWIFO0ICH. MIRISS 2=
AOF=E 3.67% x 3.67=0I0H, =28 W=URE Hd FHHFSAMH HFE et 8=
=9 AUy 2= Rc| 2032 Paa EEH AHIOIDF AUCH

ZHAH SFHBESAE =I| RFUNRE 2= 012fe Heid AS0IH, =J12 A

2 80D d25HesE S=I E22H JIQettl 0lEXH22 2 UL HAM iE
20l HLA HF2 =329 102 x 10 22 EH 2=510, 0ld AF0MAM &
A Re 2HAH AN =2E & e HAMd FUHB=A
Ct. Ot=dl, == =2 e ZUHE g2z e 2t |
O, 0 Mtz HAH LFUHEIAE <ldl MHEOOF ot =20 -2 ZEEHNT
Mg ogolt.

fol20ote o 2008 =2 Z2t2 X Kot= 0l=2stE It
a2 20 i L. =2 HFUMEH Ha &
etoll oM E Z2HEDIE 8L Paa ZHEH2 Ha Ol HIGH
g gets &I W20, ol=2aa JtAN AN detsHE Oldiot=0 2 =501 2 20|
Ct. OIZ <ol SotHZS Paa YEH2Z AHIOIGIH Ol23tel DAL =
a 2= AU=24° HIWE Sof 0152 JI20 CHol e GEO0ICH

MIRISE M HIHZES HE S0l ALH, 01F sy & = |
Ch. 2IZ H2&ES Soll MIRIS AIE S 228 =, L&)|=s 214 330 EME0 20129 &

ALE DJICH2I 2Lt

4 -

E N2 RH2 €30 2ol H
2 XL SXILXS0 2st &
O HXI0 2fsh AZ0ILE At

A
x>

H
uin
o
=
I
ol
2
-

TRIO-CINEMA (Triplet lonospheric Observatory-Cubesat for lon,
Neutral, Electron, Magnetic fields)

UM E 20082 128 SEH SHUX, &K, 022 SA0 s83E 4 s =48
HA(STEIN: Supra-Thermal Electron, lon and Neutral detector)E JHE5HH ,
= ZASEAS(CINEMA)Ol EFTH ZAlol=E WCU AFE S £=8ligt) QUCH. CINEMAES B3O At
Stk UC Berkeleyll FW&HRAIL STEIN SSHE & 40y 228 Mdstd U220
A= Imperial CollegeOilAl MEdt= A8 XIIXMEH(MR: Magnetoresistive) Xt H QI M
EMAME Dot 301 D120l &H0ote AFHOITH. 2UHUHAM HS22Z stereo =SS
ANE3BH)| fIot0 &= H3IOH WCU AFIOlA 2D18F MI&ES ofldd oLk 2009 5801 0=
DSHHEH(NSF) Ol 01= ARE ) BS22 MES =IF CINEMA AP HMIOHAIE AAFEIOf ol
HE 8ERH 1J18 FIIo E 3012 /4422 0|2 & TRIO-CINEMA missionO| =& &

M FSOILH. JIE SUHEJLSH A= A S0 HIGHH STEINS 2-300keV ZAUIA 1keV
o EY Folss A= AE ds52 20 USH 20124 SEI|Hl LAGAHOICH. 2 A4S
2 4rpne FFEZEZN A2 U2 INYSFS 20 T dL/AE 2AE = A= HA
T UESALAE0 SAE EOITH 2= Z2les 8 2T 20H0A JHE =228 &
1 e NRAF=H 32H0AMe DHUX LRSS LM & 2 HIH s &= 013
£ M=g 2A0ICH. Y 459 =48 Ag MM STEIN g S SERSF=2(ESA)
HA HE2otD s Y AFZOl Solar OrbiterAlel X SHASHNE BAE0 259
PROo=Z =YL 0/= APL(Applied Physics Lab) ¥ Sg, AHQ, THA HE S
g A3 AADAED BN HE-=34 AT LR SEES SHE HEOOIU. BUHUM=
STEIN array dIAE JHLSI MAGICS I M &= =W £ AL XA OIEE HEO

[w]
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SPICA (SPace Infrared telescope for Cosmology and Astrophysics)

SPICA= 22 ISAS/JAXA =2 ZHEHU 2o =D
LAZ0ICH. m28 FES JHALD UASH, YRABES PR= = SHMN FHAM
AN JIE Held 2FAAZ0 Hioh 0o ZFEE IJHE A2 MWLM, MO0
HE D HIAE 25 = M= 2018H2Z A2EON AU, 2o, &, dd, N7 LA
of JIE N5 Olofet 22 HAEZSUAMY 2 0lF=S diZotlse XS WS SHZ
&1 RACH. SPICA= 3m=22 UE =LYJAZF Z2HME0J] M201, 2 &t Q10| AR
S0 =M g@Eez FA S0 AT €22 SHAL J1J] o2 ZANE, =8 ESA

TN CHE Held 3
t

(European Space Agency)e =& M, X&=2 X L 2HAAM J|J] s, s=22 2&
Qs J|J] IHEE, D22 AN Y AELZ DA 22D HLES MO WA

¥ Ho M

el FAXAL B Jtsds ZFI| Adl =H &A S0l JACH. SPICA Z2HEN et o
A EEE e P2 UMY =S S22 WELZ HEIN ALMH, FEUMME C
VisionOl et L=20AM2 Z2F 0I=0 =S S0 0IFHE A2 M.
OI8O AUE L2 HAH =URAZF AKARI Z2HENAML It EUZ &30
Higtet 2H4 JJls 4 018t itst 2= SA0 5Eot= JIII0ILH 2F0A2
Held 2E bl g 0| Y= S=dEgAE =2 2HEAA J1I10F HEE HFO0I
St=dMBAHREE FFE2Z UE U
ot g=0l OI=0E H0ICH. &= d2HAIARUMAME JI2HFE Sot SPICAN EMEB
JIo12 Bt -0l Ciol ASotALCH. OFA J1J| HEES I8 =S HaS =SS0t
RotAXE, HEW JAUE =0t e U 2EY 2=0 AN zREH2=Z HEEO
g =8 0" A7AE2 8850, 012 HtE2Z 2 tiats &Il fldl =8 SO0IC.
cHAM J1D|9 =R WSYP=E 2HAM FHE AL 2EN 20

TH
=2 HMEQINAN 2dd JAME Oloictes H0ICH. 0IE <o M=2oils =& & 0/01&

.

(|

[
o
0o
0
=2
&2
ro
K%
4
i
0
%
x
rr
x
o
e
o
£
ro

frrun 2
x
o
X

ol e

£ SAMUl =&83dtl= 2F0 OIRHE WFOICH. £&, MHEEHE=E 2HAS I dUE2
E AMAE NEE 2 226D =20, OE SHAMY FHAM J1J|I SAl 2=50| IJtsot
Ct. THE J1D1S & Mod g8 252 Sot0, 2H2AM J1D19 285 =2 A=

OICt.

ByexEs BEz20y

2013d EHYE S 2MHIIZE U0 MAHHESZ2 WS (International Living With a Star)
O 22 EHY L DA QAZSA=ST 20| S MDD QUL EE 20N =
CHS 20Dl (~2015H)E UHHIS EfYRFad =24 eSS 2H2 CHYgst J12HRI}

e D QUL
EfYF=sd 2=2 WS (International Living With a Star)e 22 A=SZ2 S

SEoll M Z2HEC Z2XIF 020X LD QUCH. 0] T2 )22 NASA, ESA, JAXA = HIAH O

b a

Lictel f00Y JI20] B0 fFd= 5522 24F0t0 1] A=A les 3
o

e} TEo= i} = == S
Rote N8 SH=Z 5t UL 0l MAEC S80 LXF0 I2HUMAM= 2010E 2H
[LWSOll JtRIote =38 254 LS ZA6tD UALH 012 B2 Jjadn &
mAAA SHAE AFEXNAZE L0 EHY 23 2F)] HEsS g JIEHIE &
H

siot D QUCEH.

2O RFEE LSO AEES 228 15(1992)2 25(1993) 0 DHIHX L XE 2
=5t= MO A2lHA 2EO0ICH. O & 222 35(1999)2 of2lg 15(1999)0 0I=25
=10t EMEHAN Ol 2SANSE 86 U2 =201 LZC. 0ldd JHEHES L
oz A0} 2003E ZAIE WEI|I=RY 150le B =S&EotD SME 452 HE 2F&
2= MM L0 EMEAU=0 012 RFWUSIHIIKX (Space Physics Package:

dHEE3 R A36d 25, 2011 10€ / 211
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SPP)et =elULCH. SPPOl= ESA(Electro-Static Analyzer), SST(Solid State Telescope),
LP(Langmuir Probe), SM(Scientific Magnetometer)lt 22 0l 2=SZHIS0| ald 2K
o exFs 43HO2 ARGIAL, UVISAL 150 BN Las F2 ALY
MAO b= ATUHEAATN A=SDN QD WER AlR=

—

DR CIECIEET-

F
0

oz s2&z Mictdes SH4AT, (2) 4UEH JHXPOI =8t 24 (dropouts) 2t XX
el W dzd H3, (3) FIV 222t A7 S2 £ &= UL

Olgx 28 2F242 2, 1908 =28 AXes RN Jgdls 27201 B&E
Sl OIR0AN FSUE 276t OHEAE ASII£RAL 18 01F JEUY =332
A JHZOl OIFRHAIX 0 UL S=2HFEAFZUANE SEI 250 HHEeFSF 2
= A OHgES 8ot Ol0 et Btegd ZAE ddotl) ULH dMEIFAE 20104
SOl EASAEFAAd SS2ZE NFAFEANAT SUAL0 BN Jtse =8 MM o
dS RIgt JIEAHA2E FA:MOIACE. 22 JIHYEUAMT 20168 LALE olE Jl&dd0 &
Mool flgt LF=ZEMH J&HAE AlHHALE

o
HU
=
)
|0
=
==
10
15
10
HU
ne
r

gﬂ

y

0

HU
=

o =
= o = =
AECH Ol0 &3 XMHRANME 2EES E2E = UEE 2SS XD XFS oto0F
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ARl =2 eke] A48aF 7% 3

. 2% U 3

BHHS 2DHS YAV AVZ(0ITR), VAHEIH), D2(0142, =),
SYSIR(YBG, BEHA, LIH, WSl NHY, YSY, wFD, ATA)22 AN
O, o 500iel E|RI0| S5t UCH

2. ESAE 2

(1) HEYRZ e At

BRHSATAY (I ZSUALNLAIL (K-GNT)2 25n HOIOIL LAY (GIT) 2HZS
DHEALRIO] 10% X2 EOIZ ZX2 5 AIOICH Ol APl Glat2 HCOHOIRBYRY 2
SOl Aol 10%0 SHEote $74M (20094 DJIE 74020 &, 1$=1,000&) =W 2IIAHDI= N
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