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2016 KAS SPRING MEETING 4.14

09:00~ o
10:00 c =

1070 el 9 A A1y

1106 :2300N FAARE

A7HE e G 381 (Hlsitzjr?ﬁ Estlr_lz_)ﬁfr_n% &

- (Galaxies & Stellar Population) (Stellar Astronomy 1) Public Outreach)
1100:;34?5 -+ GC-01 Hak-Sub Kim T ST-01 Jae Woo Lee T HA-01 Go Eun Choi
1045 1 2 6C-02 | Young-Wook Lee | 7 ST-02 | Hyoun-Woo Kim | 7 HA-02 | Seonyoung Ham
1111:;0105 -+ GC-03 Young-Lo Kim -+ ST-03 Jang Ho Park T HA-03 | Byeong Hee Mihn
1111::1355 -+ GC-04 HRHA 3 ST-04 Kyeongsoo Hong | 3+ HA-04 | Hyun Jong Kim
1111::3435 - GC-05 Jiwon Chung o+ ST-05 Hye-Eun Jang < HA-05 Jae Jyu, Byeon
LA | 7 6e-06 Myo jin Kim 7 ST-06 Mina Pak 7 HA-06 | Chang Hyun Baek
550 AU
13:20~ EX AL
14:00 Hyung Mok Lee
1144:9100~ BAIAZE
NEE 3 2 Y 2 958y 1 KMTNet 1

= (Stellar Astronomy 2) (Solar Physics & Space Env.) (KMTNet 1)
1144::1205~ -+ ST-07 Dongjin Kim T KMT-01 Chung-Uk Lee
14:25 vk SS-01 Sun-Jung Kim
14':4ON -+ ST-08 Yoon Kyung Choi -+ KMT-02 Sang Chul KIM
1144;4505 -+ ST-09 Dongwook Lim T SS-02 Eunsu Park I+ KMT-03 | Hong Soo Park
1145:?)156 T+ ST-10 P. Rittipruk T+ SS-03 Junggi Lee T+ KMT-04 | Jae Hyung Lee
1155:;1205 -+ ST-11 Young Soo Jo -+ SS-04 Kangwoo Yi T KMT-05 Joonho Kim
SUHT) AREY 2 mAELE
A7HE 251 ¢ 3 CEAR =] KMTNet 2/E]Q7A 1

- (Galaxy Clusters & Env.) (Interstellar Medium) (KMTNet 2/Solar System 1)
1166:120; -+ GC-07 | Yun-Kyeong Sheen - IM-01 Il Joong Kim - KMT-06 | Hong-Kyu Moon
25| 7 6e-08 Sree Oh 7 IM-02 | Dukhang Lee | 7 KMT-07 | Hong-Suh Yim
11%:4505 =+ GC-09 Jae Jin Shin T+ IM-03 Jeong-Gyu Kim | &+ KMT-08 | Myung-Jin Kim
1167:;51% -+ GC-10 Rory Smith T IM-04 | Kwang Hyun Sung | &+ KMT-09 Hee-Jae Lee
1177:;1205~ T+ IM-05 So-Myoung Park | &+ KMT-10 Dong-Goo Roh
17:4ON = IM-06 Heesun Yoon -+ KMT-11 | Seo-Won Chang
1750 ERNEL
A Fn SAgA
18:50 John J. Oh/Chunglee Kim
19:00~ obat

TSR A41H 13, 201612 48 /5



2016 KAS SPRING MEETING 4. 15

09:30~ EXS AL
10:10 Manuel Collados
1106 :1200~ FAHAR
AZHE 52513 9l mjeuy UA 2 EoF @ ox3hA 2

= (AGN & Feedback) (Solar System 2) (Solar Physics & Space Env.)
110(5:2305 7+ GC-12 | Jong-Hak Woo | — SS-11 | Jeonghyun Pyo | = SS-05 Rok-Soon Kim
1100::3556 T+ GC-13 MinBae Kim T+ SS-12 Yu Na Kwon -+ SS-06 Jihye Kang
1101:?005 T+ GC-14 Cristian Saez T+ SS-13 Hongu Yang - SS-07 Kyung-Suk Cho
111f:()25o~ -+ GC-15 Jongho Park 7 SS-14 | Sang Joon Kim | I SS-08 HwanHee Lee
L2~ | 2 GC-16 | Sang-Sung Lee | 7 SS-15 EIE 2PN 7 $5-09 Hyeonock Na
11:35~ -+ GC-17 Marios T SS-16 | Yoonyoung Kim | 3 SS-10 Junga Hwan
11:50 Karouzos young 8 g
LRI AR
13:10~ EX=PAL]
13:50 Hyun-II Sung
§Y §000~ FAARE
A|7HE 271953 9 258 GEATEY 234 A 2054 1

= (Early Universe & Cosmology) (S.-N. Korea Cooperation) (20th Anniversary of BOAO 1)
11449105 7 GC-18 | Yongjung Kim 7 BOAO-01 | Kang Min Kim

. % CSNA-01 | Hyun-Kyoo Choi
1144:1350~ - GC-19 Soomin Jeong S+ BOAO-02 | Byeong-Cheol Lee
LS| 2 6e-20 Yi ZHENG | 7 CSNA-02 | In Sung Yim | 7 BOAO-03 | Hee-Won Lee
1145:%5(; -+ GC-21 Chngggir&o G. T CSNA-03 | Hong-Jin Yang | 7+ BOAO-04 | Jeong-Eun Lee
1155:9105 -+ GC-22 TEFA 3 CSNA-04 | TaeHyun Jung | 3+ BOAO-05 Jae-Rim Koo
1155 :1255~ FAARE
AT R 235t 29 AESF #5712 BIAN A2 2024 2

- (Galaxy Models) (Astrophysical Techniques) (20th Anniversary of BOAO 2)
1155::2455 T GC-23 Woo-Young Seo I+ AT-01 Hyungjoon Yu | 5t BOAO-06 | Seung-Lee Kim
1155:;4505~ -+ GC-24 | Sungwon Kwak | + AT-02 Narae Hwang | 3+ BOAO-07 | Young-Beom Jeon
255 | 3 GC-25 | KyungWon Chun | 7 AT-03 Woﬁgggge()b T BOAO-08 | Myungshin Im
1166::1205~ T GC-26 Hoseung Choi T+ AT-04 Kiyoaki Wajima | &+ BOAO-09 | Dong-Hwan Cho
2w | #6C-27 | Hyun-jin Bae | 7 AT-05 sang Hyun | 5 BoA0-10 | Myung-in Kim
e SLEAEY A 2 T3]
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109:00~10:00 c = |
. . 7N 8] AL : o]t St

10:00~10:20 ML A 9 RS 59

[10:20~10:30 FAAZE |

] 25} ¥ A EF(Galaxies & Stellar Population) ZH%} . Soo-Chang Rey(0]$£%H[CNU] \

10:30~10:45

10:45~11:00

11:00~11:15

11:15~11:30

11:30~11:45

11:45~12:00

T+ GC-01 (p.32)
Ten Years of Debate on the Origin of Globular Cluster Color Bimodality
Hak-Sub Kim(Z&td), Suk-Jin Yoon(&AXl)[Yonsei University]
T+ GC-02 (p.32)
Multiple stellar populations in the classical bulge
Young-Wook Lee(0]¥2), Sohee Jang(X43]), Jaeyeon Kim(ZA|H)[Yonsei University],
Seok-Joo Joo(FAZF)KASI], Chul Chung(®A)[Yonsei University]
T+ GC-03 (p.32)
The Effect of Local-Global Environmental Bias on the Type la Supernova Host Galaxy
Studies
Young-Lo Kim(ZAH&)[Yonsei University], Mark Sullivan,
Mathew Smith[University of Southampton], Young-Wook Lee(o]¥2)[Yonsei University]
T+ GC-04 ZHEFA

T+ GC-05 (p.33)
Internal kinematics of dwarf early-type galaxies with blue-center in the Virgo Cluster from
Gemini GMOS long-slit spectroscopy
Jiwon Chung(&A]¥),Soo-Chang Rey(o]$AH[CNU], Eon-Chang Sung(Ad A%H[KASI],
Young dae Lee(o]dt)[CNU], Suk Kim(Z1A)[KASI] ,Woong Lee(0]-2)[CNU]
T+ GC-06 (p.33)
Optical properties of dwarf galaxies in Leo I galaxy group
Myo Jin Kim(Z B2Xl), Aeree Chung(&of2])[Yonsei University], Jong Chul Lee(o]ZA)[KASI],
Sungsoon Lim(Y7d4)[Peking University], Minjin Kim(Z21%1), Jongwan Ko(11&-2+)[KASI/UST],
Soung-Chul Yang(%/dZA)[KASI/Carnegie Institution of Washington],
Joon Hyeop Lee(0]&&)[KASI/UST], Narea Hwang(&2l)[KASI], Byeong-Gon Park(8HH ),
Hye-Ran Lee(0]&|24)[KASI/UST]

[12:00~13:20 AAAIRE |
EXPL 57} : Hyesung Kang(73]4)[PNU] \
13:20~14:00 % IT-01 (p.31)
Foluk 952 BE A2e A
Hyung Mok Lee(0o]&Z)[SNU]
[14:00~14:10 FAARE |

8 / Bull. Kor. Astron. Soc.

Vol. 41 No.1, Apr. 2016



| AR A 49 149 (5)
| g+ 2(Stellar Astronomy 2) ZH&t : Sung-Chul Yoon(&d&)[SNU]
14:10~14:25 S+ ST-07 (p.43)
Time monitoring observations of H20 and SiO masers toward semi-regular variable star R
Crateris
Dong-Jin Kim(Z=X1)[KASI/Yonsei University], Se-Hyung Cho(ZAM|&), Young-Joo Yun(&%3%),
JaeHeon Kim(71x#l), Yoon Kyung Choi(%]-87), Dong- Whan Yoon(&=%H[KASI],
Suk-Jin Yoon(s+A1%l)[Yonsei University]

(p.43)
Yoon Kyung Choi(®]-27), Jan Wagner, Taehyun Jung("JE]&), Youngjoo Yun(&dF),
Se-Hyung Cho(ZA|¥)[KASI]

sHAkal),

Calibrator Survey for evolved stars using the KVN
T o =2

14:25~14:40 S+ ST-08
14:40~14:55 L ST-09 (p.43)
Radial distribution of RGB stars in the Globular Clusters with multiple stellar populations
), Young-Wook Lee(o]¥2)[Yonsei University], Sang-I1I Han(
Dong-Goo Roh(&x=%=7)[KASI]

Dongwook Lim(Y=<

v o =2

14:55~15:10 S+ ST-10 (p.43)
Spectroscopic study of Planetary hosting star HD 20794
Pakakaew Rittipruk, Alexander V. Yushchenko, Young-Woon Kang(7}t3d-<)[Sejong University]
JIKASi/KAIST], Kwang-1l Seon(A34<)[KASI/UST],

),

1.

I

(p.44)
‘—oT

15:10~15:25 + ST-11
Bright stars observed by FIMS/SPEAR
Young-Soo Jo(Rg
)KAIST], Yeon-Ju Choi(Z]HZ%)[KAIST/KARI], Tae-Ho Lim(YE|S
Yeo-Myeong Lim(YH)[KAIST], Jerry Edelstein[University of California
Wonyong Han(3shd-8)[KASI]
|

Kyoung-Wook Min(3173&

T AE

N

APRE Y S
51z} : Sukyoung K. Yi(o]%)[Yonsei University] |

[15:25~16:10
| 251t U 374(Galaxy Clusters & Environments)
Recent galaxy mergers and star formation history of red sequence galaxies in rich Abell

(p.33)
Yun-Kyeong Sheen(X1-873)[KASI], Sukyoung K. Yi(c]Ad<)[Yonsei University],

16:10~16:25 + GC-07
Chang H. Ree(0]%}8])[KASI], Yara Jeffé[ESO-Chile], Ricardo Demarco[University of
Concepcion], Ezequiel Treister{Pontificia Universidad Catolica de Chile]

clusters at z < 0.1

™A,

16:25~16:40 L GC-08 (p.34)
Merger Induced Kinematic Anomalies in Abell 119
A8

Sree Oh(2<3])[Yonsei University], Hyunjin Jeong(
Yun-Kyeong Sheen( JIKASI],Scott Croom[Univeristy of Sydney],

Sukyoung Yi(o]Ad)[Yonsei University]

JISNU], John S. Mulchaey[Carnegie Observatories]

16:40~16:55 %+ GC-09 (p.34)
Investigating X-ray cavities and the environmental effects
o m s}
T-o T
Rory Smith, Jin Su Rhee(©]X14), Hoseung Choi(ZF]5%),

Jaejin Shin(A1XjAl), Jong-Hak Woo(
Phase Space as a Tool for Understanding Galaxy Cluster Environmental Effects
Sukyoung Yi(c]Ad)[Yonsei University]

16:55~17:10 - GC-10 (p.34)

Fo|E A 418 13, 2016'F 48 / 9



| AR AR - 49 149 (2) |

rlo
ol

I ¥ 317 (Galaxy Clusters & Environments) &M : Sukyoung K. Yi(o]A)[Yonsei University] |

17:10~17:40 ¥} GC-11 (p.35)
Study of galaxies in extensive area of the Virgo cluster
Suk Kim(ZA)KASI], Soo-Chang Rey(0]4%H[CNU], Eon-Chang Sung(’d A&H[KASI],
Helmut Jerjen[3Australian National University], Thorsten Lisker[Universitat Heidelberg],
Youngdae Lee(o]9d}), Jiwon Chung(FA]¥), Woong Lee(0]-&)CNU], Aeree Chung(™of]),
yein Yoon(=3]|Ql)[Yonsei University]

[17:40~17:50 A7 |

1 L4

Jok

[z3n s97e 5% : Gungwon Kang(Z29)KISTI] |

17:50~18:20 = IT-02 (p.31)
Gravitational-Wave: challenges for the last 100 years
John J. Oh (2 7)[NIMS]
18:20~18:50 = IT-03 (p.31)
Gravitational-Wave Astronomy
Chunglee Kim (Z&A2])[SNU]

[19:00~ obst |

10 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016



| Azdad  ARd - 44 149 ()
| g+ 1(Stellar Astronomy 1) zH%t © Chun-Hwey Kim(Z1A3])[CBNU]
(p.41)
KIC 6220497: A New Algol-type Eclipsing Binary with & Sct Pulsations
Jae Woo Lee(0]x]-2)[KASI]
), Chun-Hwey Kim(Z1&13])[CBNU]

10:30~10:45 + ST-01
The first photometric analysis of the close binary system NSVS 1461538
Hyoun-Woo Kim(Z3$

10:45~11:00 I+ ST-02 (p.41)
11:00~11:15 I+ ST-03 (p.41)
The First Photometric Study of the Neglected Contact Binary GX Aurigae
Jang-Ho Park(¥t%Ats )[KASI/CBNU], Jae Woo Lee(o]A-%)[KASI], Chun-Hwey Kim(Z&3])[CBNU]
Apsidal motions of 90 eccentric binary systems in the Small Magellanic Cloud
Kyeongsoo Hong(&734)[KASI], Jae Woo Lee(0]Rj-%), Seung-Lee Kim(Z42])[KASI/UST],
Jae-Rim Koo(A]™)[KASI], Chung-Uk Lee(0]&<2)[KASI/UST]
d)[SNU]

g

(p.42)

11:15~11:30 - ST-04
Hye-Eun Jang(A3s]<), Sung-Chul Yoon(&

11:30~11:45 I+ ST-05 (p.42)
Wolf-Rayet star evolution with clumpy envelope structure.
Infrared-Visible Photometric Analyses of Core-collapse Supernovae and Supernova Dust

(p.42)
Mina Pak(g'g10H[KASI/UST], Dae-Sik Moon(=tjAl)[University of Toronto], Sang Chul
Institute of Science], Ho-Gyu Lee(0] 3 +)[KASI], CCCP Members

~

11:45~12:00 S+ ST-06
Formation
KIM(ZAAMA)[KASI/UST], Pegah Salbi[University of Toronto], Avishay Gal-Yam[Weizmann
[12:00~13:20 AAAZ
EXPTIEES)) 517 : Hyesung Kang(7}3]/d)[PNU] |
IT (p.31
g 2 NEE A
Hyung Mok Lee(o]3Z)[SNU]

13:20~14:00 = IT-01
ey 95

]

AA
| EjF 91 @ =37 (Solar Physics & Space Environment) % : Junga Hwang(27o})[KASI/UST]

=]

JIKHU], Peter H. Yoon[KHU/University of Maryland],
G. S. Choe(&]:ZA)[KHU]

o
Steady-State Solution for Solar Wind Electrons by Spontaneous Emissions

[14:00~14:10

212 &)

(p.44)

a v O

Sunjung Kim(
), Yong-Jae Moon(=8A)[KHU]

14:10~14:40 ¥} SS-01

Comparison of Empirical Magnetopause Location Models with Geosynchronous Satellite Data
Eunsu Park(8f224

ak

(p.44)
JIKHU]

14:40~14:55 S+ SS-02
(p.45)
Collisionless Magnetic Reconnection and Dynamo Processes in a Spatially Rotating Magnetic
Junggi Lee(0]%7]), G. S. Choe(&]3%&A), Inhyeok Song(4

14:55~15:10 ++ SS-03

Field

LSS 4138 15, 20163 42 / 11



| A2EEA AR - 49 149 (2) |

| Ej 9 @ X317 (Solar Physics & Space Environment) Z}H&}F : Junga Hwang(2H7 o})[KASI/UST] |

15:10~15:25 3+ SS-04 (p.45)
Dependence of spacecraft anomalies at different orbits on energetic electron and proton
fluxes
Kangwoo Yi(0]7}%), Yong-Jae Moon(=8X}), Ensang Lee(o]24}), Jae-Ok Lee(o]A<-)[KHU]

[15:25~16:10 A& Y

N

TAH 9E |

| 712 A (Interstellar Medium) Z}H7} : Jeong-Eun Lee(0]A-2)[KHU] |

16:10~16:25 F+ IM-01 (p.49)
MIRIS Paschen-o Galactic Plane Survey: Comparison with the H II region catalog in
Cepheus region
II-Joong Kim(7Z1¥%), Jeonghyun Pyo(ZE%A3), Woong-Seob Jeong(X
Won-Kee Park(¥r7])[KASI], Min Gyu Kim(Z91H)[KASI/SNU], Dukhang Lee(0]
Bongkon Moon(=¥), Sung-Joon Park(8/d %), Youngsik Park(¥tgAl), Dae-Hee Lee(0]
Wonyong Han(3tH-8)[KA
16:25~16:40 S+ IM-02 (p.49)
A comparison study of approximate and Monte Carlo radiative transfer methods for late
type galaxy models
Dukhang Lee(o]E38)[KASI/UST], Maarten Baes[Ghent University],
Kwang-il Seon(A4Y)[KASI/UST]
16:40~16:55 F+ IM-03 (p.50)
An Implementation of the Adaptive Ray Tracing Method in the Athena Code
Jeong-Gyu Kim(ZA&A 1), Woong-Tae Kim(71-2El)[SNU], EveC.Ostriker[Princeton University]
16:55~17:10 - IM-04 (p.50)
Estimation of Fuel Rate on the Galactic Disk from High Velocity Cloud (HVC) Infall
Kwang Hyun Sung(’d343), Kyujin Kwak(Z+X1)[UNIST]
17:10~17:25 S+ IM-05 (p.50)
Formation of star cluster clumps in the strong tidal field with initial fractal distribution
So-Myoung Park(8t4A®)[KHU], Simon P. Goodwin[University of Sheffield],
Sungsoo S. Kim(ZAd4)[KHU]
17:25~17:40 - IM-06 (p.51)
Several factors affect density and magnetic field correlation
Heesun Yoon(&3]Al), Jungyeon Cho(&Z&H)CNU], Jongsoo Kim(Z1&E4)[KASI]

[17:40~17:50 AIAIZ |

—

o

| 230 EEFARILRT) 57 : Gungwon Kang(ZZ9Q)KISTI] |

17:50~18:20 = IT-02 (p.31)
Gravitational-Wave: challenges for the last 100 years
John J. Oh (@A )NIMS]
18:20~18:50 = IT-03 (p.31)
Gravitational-Wave Astronomy
Chunglee Kim (Z1A2])[SNU]

[19:00~ OHEH |

12 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016



AL EA AR - 49 149 (B) |

| 28838t ¥ w83 H(Historical Astro. & Public Outreach) ZH%} : Kang Hwan Lee(0]78H[GNSM] |

10:30~10:45

10:45~11:00

11:00~11:15

T+ HA-01 (p.51)
Calculation method for the solar and lunar motions in the Chongxiu Daming calendar
Goeun Choi,(®]171-2), Byeong-Hee Mihn(91¥3])[UST/KASI],
Ki-Won Lee(o]7]9d)[Catholic University of Daegul]
T+ HA-02 (p.51)
A Study on the Internal Composition for the Operating Mechanism of Heumgyeonggaknu
(8% B8J%) -On the Internal Composition of Clepsydra and Jujeon(Z#5)-
Seon Young Ham(dH9)[CBNU/KASI], Sang Hyuk Kim(71A}&)[KASI/UST],
Yong-gi Kim(7Z187]), Yong Sam Lee(0]82H[CBNU]
T+ HA-03 (p.51)
A Preliminary Study on the Model of the Shadow Definer (##F) Using for the Large and
Small Gnomon of Joseon
Byeong-Hee Mihn(91¥3])[UST/KASI], Ki-Won Lee(o]7|9d)[Catholic University of Daegul,
Sang Hyuk Kim(ZA&)[KASI/UST],

11:15~11:30 S+ HA-04 (p.52)
MURO - Mangpo high school Unmanned Robotic Observatory
Hyunjong Kim(Z13%)[KHU/Mangpo High School], Soojong Pak(¥t4~Z)[KHU],
Youngjong Kim(7Z1¥%)[Mangpo High School]
11:30~11:45 3+ HA-05 (p.52)
Development of Educational Materials in KMTNet Project
Jae-Gyu Byeon(¥Al+#), Chang Hyun Baek(88%}8¢1)[NSM], Dong-Joo Lee(0]=%)[KASI],
Seung-Lee Kim(714-2])[KASI/UST], Seok-Kyun Oh(QA+#)NSM]
11:45~12:00 + HA-06 (p.52)
Planetariums in Korea
Chang Hyun Baek(88%}31)[NSM], Soonchang Park(¥t&#}), Saetbyul Choi(Z]AH)[MetaSpace]
[12:00~13:20 HARIZE |
EXPEIEED)) 57 : Hyesung Kang(%3]/d)[PNU] |

13:20~14:00 = IT-01 (p.31)
FEup: 228 3= N2
Hyung Mok Lee(o]3Z)[SNU]
[14:00~14:10 SAAIRE
| KMTNet 1 ZHAt :© Seung-Lee Kim(Z14-2])[KASI/UST]
14:10~14:25 F+ KMT-01 (p.52)
Observational Performance of KMTNet - Bulge Season 2015
Chung-Uk Lee(0]%%), Seung-Lee Kim(7142])[KASI/UST], Dong-Jin Kim(71-5X1)[KASI],
Sang-Mok Cha(RXH4=), Yongseok Lee(0]&A1)KASI/KHU], Jin-Sun Lim(YZx1A),
Dong-Joo Lee(o]=Z)[KASI|, Byeong-Gon Park(¥r¥+1)[KASI/UST]
14:25~14:40 S+ KMT-02 (p.53)

KMTNet Supernova Program : Year One Progress Report
Sang Chul KIM(ZAHA)KASI/UST], Dae-Sik Moon(=tjAl)[University of Torontol,
Jae-Joon Lee(0]X}#)[KASI], Mina Pak(¥r9lo}), Hong Soo Park(g}&4)[KASI/UST],
on behalf of the KMTNet Supernova Program Team
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g 44 149 ()

| KMTNet 1(KMTNet 1)

5%} : Seung-Lee Kim(7142])[KASI/UST]

14:40~14:55 <+ KMT-03

(p.53)

New Dwarf Galaxies in the Nearby NGC 2784 Galaxy Group Discovered in the KMTNet

Supernova Program
Hong Soo Park(¥r&4~)[KASI/UST], Dae-Sik Moon(=thAl)[University of Toronto], Jae-Joon
Lee(o] A &)[KASI], Mina Pak(gtglo}), Sang Chul Kim(ZAHA)KASI/UST],

on behalf of the KMTNet Supernova Program Team

14:55~15:10 S+ KMT-04 (p.53)
KINGS: A Preliminary Result of the Fornax cluster

JaeHyung Lee(°]A¥), Myung Gyoon Lee(o]H+)[SNU],

Sungsoon lim(¥ A %)[Peking University],

Jubee Sohn(&ZH])[Smithsonian Center for Astrophysical Observatory],

In Sung Jang(&<Q14d), Jinhyuk Ryu(&X13), Gwang-Ho Lee(°]&3), Youkyung Ko(i1-87),

Jung Hwan Lee(o]%&&H)[SNU]

15:10~15:25 S+ KMT-05 (p.54)

Current Status of the KMTNet Active Nuclei Variability Survey (KANVaS)

Joonho Kim(Z1&3), Marios Karouzos, Myungshin Im(YHAI)[SNU]

[15:25~16:10

| KMTNet 2/e]944 1(KMTNet 2/Solar System 1)

16:10~16:25 F+ KMT-06 (p.54)
DEEP-South: Round-the-Clock Physical Characterization and Survey of Small Solar System

Bodies in the Southern Sky

Hong-Kyu Moon(&&++), Myung-Jin Kim(ZJHX1), Dong-Goo Roh(k=%3), Jintae Park(¥rXIEf),

Hong-Suh Yim(Y&4]), Young-Jun Choi(X]¥d%), Young-Ho Bae(8]¥ 3)[KASI],

Hee-Jae Lee(0]38]A})[KASI/CBNU], Young-Seok Oh(2 % A)KHU], the DEEP-South Team

16:25~16:40 S+ KMT-07 (p.54)

DEEP-South: Automated Scheduler and Data Pipeline

Hong-Suh Yim(¥&A]), Myung-Jin Kim(ZJHZX1), Dong-Goo Roh(k=%=7), Jintae Park(grXIEf),

Hong-Kyu Moon(#=

ZH&t : Ho Jin(A13)[KHU]

), Young-Jun Choi(8]9%&), Young-Ho Bae(8] Qg & )[KASI],

Hee-Jae Lee(0]3]R})[KASI/CBNU], Young-Seok Oh(2 % A)[KHU], the DEEP-South Team
16:40~16:55 S+ KMT-08 (p.55)

DEEP-South: Preliminary Lightcurve Analysis of Potentially Hazardous Asteroids (PHAs)

Myung-Jin Kim(ZJ®8%1), Hong-Kyu Moon(&&+}), Young-Jun Choi(X]g &),

Hong-Suh Yim(Y&A]), Jintae Park(¥x1Ef), Dong-Goo Roh(k%)[KASI],

Hee-Jae Lee(0]3]A})[KASI/CBNU], Young-Seok Oh(2 % A)KHU], the DEEP-South Team

16:55~17:10 S+ KMT-09 (p.55)

DEEP-South: Photometric Study of NPA rotators 5247 Krolv and 14764 Kilauea

Hee-Jae Lee(0]3]A)[CBNU/KASI], Myung-Jin Kim(Z2®H%l), Hong-Kyu Moon(&

Jintae Park(2HX1ER)[KASI], Chun-Hwey Kim(Z1%&13])[CBNU], Young-Jun Choi(X]

Hong-Suh Yim(¥Y&A]), Dong-Goo Roh(x=5%7)[KASI], Young-Seok Oh(2 %A)K

The DEEP-South Team

17:10~17:25 S+ KMT-10 (p.56)

DEEP-South: Taxonomic Classification of Asteroids Based on Johnson-Cousins Photometric

System

Dong-Goo Roh(k%=7), Hong-Kyu Moon(=22+F), Myung-Jin Kim(Z A1), Jintae Park(2HXIEl),

Young-Jun Choi(Z]9 %), Hong-Suh Yim(¥-=A])[KASI], Hee-Jae Lee(0]3]X)[CBNU/KASI],

Young-Seok Oh(2.9A)[KHU], the DEEP-South team

14 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016



ASEEY  AAE - 49 149 (5)
ZH&t : Ho Jin(A13)[KHU]

|
| KMTNet 2/EiQA 1(KMTNet 2/Solar System 1)
17:25~17:40 3+ KMT-11 (p.56)
Multi-aperture Photometry Pipeline for DEEP-South Data
Seo-Won Chang(%FA¥), Yong-lk Byun(¥-892l)[Yonsei University], Myung-Jin Kim(7Z1HXl),
Hong-Kyu Moon(&%+}), Hong-Suh Yim(¥Y&A]), Min-Su Shin(A1915)[KASI],
Young-Woon Kang(7}t9-&)[Sejong University]

[17:40~17:50 AR
| 330 E¥FA (RILRY) 57 :© Gungwon Kang("d3¥)KISTI]
17:50~18:20 = IT-02 (p.31)
Gravitational-Wave: challenges for the last 100 years
John J. Oh (A Z)NIMS]
18:20~18:50 = IT-03 (p.31)
Gravitational-Wave Astronomy
Chunglee Kim (1A 2])[SNU]
[19:00~ OHE |

LS5 H4138 15, 2016A 4€ / 15
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Aldery sAe 49 159 ()

| 2374

g : Young-deuk Park(¥ld5)[KASI]

09:30~10:10

x= IT-04 (p.31)
The solar photospheric and chromospheric magnetic field as observed in the near-infrared
Manuel Collados[Instituto de Astrofisica de Canarias/Universidad de La Lagunal]

[10:10~10:20

Al }\]7

- L4

Job

| =258 9 m]=Hl(AGN & Feedback) %z} : Minjin Kim(ZA91%1)[KASI/UST]

10:20~10:35

10:35~10:50

10:50~11:05

11:05~11:20

11:20~11:35

11:35~11:50

T+ GC-12 (p.35)
Systemic search for gas outflows in AGNs and star-forming galaxies
Jong-Hak Woo($%%35}), Dong hoon Son(£5%52%)[SNU],
Hyun-Jin Bae(8]$1X1)[SNU/Yonsei University]
T+ GC-13 (p.3b)
Bar effects on the central SF and AGN activities in the SDSS galaxy sample
Minbae Kim(Z19l8l), Yun-Yung Choi(%]-&9%), Sungsoo S. Kim(Zd4)[KHU]
T+ GC-14 (p.36)
Constraining the shielded wind scenario in PG 2112+059
Cristian Saez[KASI], Niel Brandt[Pennsylvania State University],
Franz Bauer[Pontificia Universidad Catolica], Fred Hamann|[University of Florida],
George Chartas[College of Charleston], Sarah Gallagher[University of Western]
T+ GC-15 (p.36)
The long-term centimeter variability of active galactic nuclei: A new relation between
variability timescale and black hole mass
Jongho Park(8%-35), Sascha Trippe[SNU]
T+ GC-16 (p.37)
Acceleration of Relativstic Jets on Sub-parsec Scales
Sang-Sung Lee(o]A})[KASI/UST], Andrei Lobanov, Thomas P. Krichbaum,
J. Anton Zensus[Max-Planck Institute]
T+ GC-17 (p.37)
The drivers and energetics of ionized gas outflows in powerful Type 2 AGN in the local
Universe
Marios Karouzos, Jong-Hak Woo(2%-8H)[SNU], Hyun-Jin Bae(8$§%1)[SNU/Yonsei University]

[11:50~13:10

R AIA]7

o o LY

| 3749

O O u

£+ . Kang-Min Kim(Z7Z491)[KASI]

13:10~13:50

Z IT-05 (p.32)
20 years of Bohyunsan Optical Astronomy Observatory
Hyun-Il Sung(’d 3 ¥)[KASI]

[13:50~14:00

Al /\]7

1 L4

Jok
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| AIYEA S/ - 49 159 (2) |

| 27193 9 @Zx2(Early Universe & Cosmology) Z}& : Yong-Seon Song(4-241)[KASI] |

14:00~14:15 - GC-18 (p.37)
Discovery of a Faint Quasar at z ~ 6 and Implications for Cosmic Reionization
Yongjung Kim(7Z1-8€4), Myungshin Im(YHAl), Yiseul Jeon(%&0]<)[SNU],
Minjin Kim(Z1Q1A1)[KASI/UST], Changsu Choi(&%}4), Jueun Hong(&242),
Minhee Hyun(g4l3])[SNU], Hyunsung David Jun(A 3 4d)[SNU/California Institute of
Technology], Marios Karouzos, Dohyeong Kim(Z1=3)[SNU], Duho Kim(Z1%3)[SNU/6Arizona
State University], Jae-Woo Kim(Z1&}-%)[SNU], JiHoon Kim(7Z1X]&)[NAO]],
Seong-Kook Lee(0]’d=)[SNU], Soojong Pak(¥t5%)[KHU], Won-Kee Park(¥r7])[KASI],
Yoon Chan Taak(Er-&%l), Yongmin Yoon(&-&%91)[SNU]
14:15~14:30 ++ GC-19 (p.38)
GRB 140304A at z=5.283: Implications on the high redshift universe and the observed
flaring activities
Soomin Jeong(SKKU)
14:30~14:45 L GC-20 (p.38)
Study on mapping of dark matter clustering from real space to redshift space
Yi Zheng, Yong-Seon Song(&-241)[KASI]
14:45~15:00 + GC-21 (p.38)
Cosmic Distances Probed Using The BAO Ring
Cristiano G. Sabiu, Yong-Seon Song(4-841)[KASI]

[15:15~15:25 FAAR |

| 25 29 (Galaxy Models) 5 : Juhan Kim(Z1%3H[KIAS] |

15:25~15:40 + GC-23 (p.39)
Three-dimensional simulations of star formation in central region of barred-spiral galaxies
Woo-Young Seo(A2%), Woong-Tae Kim(Z-E)[SNU]
15:40~15:55 L GC-24 (p.39)
Non-axisymmetric Features of Dwarf Elliptical Galaxies
Sungwon Kwak(ZAd ), Woong-Tae Kim(Z1-2E})[SNU], Soo-Chang Rey(0o]57%}),
Suk Kim(ZA)[CNU]
15:55~16:10 %+ GC-25 (p.39)
Formation and evolution of sub-galactic structures around dwarf galaxy-sized halos
Kyungwon Chun(A73¥)[KHU], Jihye Shin(A1X]3])[KIAS], Sungsoo S. Kim(Z’d4)[KHU]
16:10~16:25  GC-26 (p.40)
Rotation of galaxies and the role of galaxy mergers
Hoseung Choi(%]$<), Sukyoung Yi.(o]X9)[Yonsei University]
16:25~16:40 - GC-27 (p.40)
A 3-D BICONICAL OUTFLOW MODELING OF GAS KINEMATICS FOR TYPE 2 AGNs
Hyun-Jin Bae(83#%1)[SNU/Yonsei University], Jong-Hak Woo(Z-3H[SNU]

[16:40~ ST AE; A 4 T3] |
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=

| RA2YEA SR - 49 159 (2) |

| ZRZAR 1 2n7) 2% Young-deuk Park(9h%S)[KASI] \

09:30~10:10 %= IT-04 (p.31)
The solar photospheric and chromospheric magnetic field as observed in the near-infrared
Manuel Collados[Instituto de Astrofisica de Canarias/Universidad de La Lagunal]

[10:10~10:20 AAR |

—

Job

] E| YA 2(Solar System 2) F4&} : Sungsoo S. Kim(Z1A4)[KHU] \

10:20~10:35 L SS-11 (p.47)
Seasonal Variations of the Zodiacal Light toward the Ecliptic Poles at the Infrared
Wavelengths
Jeong hyun Pyo(ZA3J), II-Joong Kim(ZY=)KASI], Woong-Seob Jeong(A-&)[KASI/UST],
Dae-Hee Lee (0]t}3]), Bongkon Moon(&#%+), Youngsik Park(¥FdAl), Sung-Joon Park(¥lAd %),
Won-Kee Park(¥r7])[KASI|, Duk-Hang Lee(o]E3})[KASI/UST],Uk-Won Nam(g=2%)KASI],
Wonyong Han(gtd-8), Kwang-II Seon(34U)KASI/UST], Toshio Matsumoto[ISAS/JAXA],
Min Gyu Kim(Z191+), Hyung Mok Lee(o]¥&)[SNU]
10:35~10:50 + SS-12 (p.48)
A Polarimetric Study of Long-Period Comet C/2013 US10 (Catalina) and Estimation of Its
Gas Contamination in Optical and Near-Infrared Wavelengths
Yuna Grace Kwon(H-8U), Masateru Ishiguro[SNU], Daisuke Kuroda[Okayama Astrophysical
Observatory], Hidekazu Hanayama[NAOJ], Koji S. Kawabata, Hiroshi Akitaya, Ryosuke Itoh,
Tatsuya Nakaoka[Hiroshima University]
10:50~11:05 + SS-13 (p.48)

Dynamical evolution of dust particles: from comets to the inner solar system
Hongu Yang(Y&=+1), Masateru Ishiguro[SNU]
11:05~11:20 + SS-14 (p.48)
Measuring Homopause Temperatures of Jupiter, Saturn, and Titan via Three-micron
Emission Spectra of CHy

Sang-Joon Kim(Z14}+&)[KHU]

11:20~11:35 < SS-15 (‘?EEH/\)

11:35~11:50 + SS-16 (p.49)
An interpretation of potential catastrophic collision at P/2010 A2
Yoonyoung Kim(71-89%), Masateru Ishiguro[SNU], Tatsuhiro Michikami[Kinki University],
AkikoM.Nakamura[Kobe University]

[11:50~13:10 AR |

EPGLEEED)) 574 : Kang-Min Kim(Z17Z31)[KASI] \

13:10~13:50 = IT-05 (p.32)
20 years of Bohyunsan Optical Astronomy Observatory
Hyun-Il1 Sung(A3Y)[KASI]

[13:50~14:00 AARR |

L

o
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| B ZFHA(S-N Korea Cooperation in Astronomy) ZH% @ Young Chol Minh(914A)[KASI]

14:00~14:30 & CSNA-01 (p.56)
North Korea Sience and Technology : Overview and Current Trends
Hyun-kyoo Choi(%] & 1)[KISTI]
14:30~14:45 S+ CSNA-02 (p.56)
Cooperation Research Plan in the Astronomy Fields between South Korea and North Korea
Insung Yim(¥Y<el4), Hong-Jin Yang(¥&X%l), Young Chol Minh(R19A), Taehyun Jung(®HEfdd),
Kyoung-Suk Lee(0]73<)[KASI], Hyun-kyoo Choi(Z]&)[KISTI]
14:45~15:00 St CSNA-03 (p.57)
Cooperation Research Plan in the Historical Astronomy between South Korea and North
Korea
Hong-Jin Yang(Y=X1), Insung Yim(YQ914)[KASI]
15:00~15:15 F+ CSNA-04 (p.57)
High Resolution VLBI Research by Extending KVN to North Korea
Taehyun Jung(FE]d), Do-Young Byun(¥ =%F)[KASI/UST], Insung Yim(Y<QlA),
Young Chol Minh(91¥94A), Hyun-Goo Kim(Z1§1)[KASI]

[15:15~15:25 FAAR |
| A5 WE7]=(Astrophysical Techniques) ZH&} . Sungho Lee(o]d $)[KASI] |

15:25~15:40 I+ AT-01 (p.57)
Optics of the light-weight and foldable telescope based on the Fresnel lens
Hyungjoon Yu(S8&%), Yong-Sun Park(8H841)[SNU], Haeun Chung(%st2)[SNU/KIAS]
15:40~15:55 L AT-02 (p.58)
K-GMT Science Program in 2016 and Future Prospect
Narae Hwang(&u+2l), Minjin Kim(ZglXl), Jae-Joon Lee(0]XfZ&), Hwihyun Kim(713]9d),
Ho-Gyu Lee(°]31F), Soung-Chul Yang(¥AA), Byeong-Gon Park(8Hs +)[KASI]
15:55~16:10 - AT-03 (p.58)
Status Report of the NISS and SPHEREx Missions
Woong-Seob Jeong(%-2/3)[KASI/UST], Sung-Joon Park(¥td &), Bongkon Moon(&
Dae-Hee Lee(o]t}3]), Won-Kee Park(8rd7])[KASI], Duk-Hang Lee(©]
Kyeongyeon Ko(11-8-73)[KASI/UST], Jeonghyun Pyo(®&3), II-Joong Kim(Z
Youngsik Park(8rg4l), Ukwon Nam(F<%)[KASI], Minjin Kim(ZR1A1)[KASI/US
Jongwan Ko(11&-2H)[KASI], Myungshin Im(2HAl), Hyung Mok Lee(o]&=)[SNU

.ﬁ

Toshio Matsumoto[KASI/ISAS/JAXA], NISS Team / SPHEREx Korean Consortium
16:10~16:25 S+ AT-04 (p.58)
The East-Asian VLBI Network: Recent Progress and Results of the First Imaging Test
Kiyoaki Wajima, Duk-Gyoo Roh(kS=t), Se-Jin Oh(2A|Al), Taehyun Jung(®EfS),
Jongsoo Kim(ZZ£4)[KASI], Yoshiaki Hagiwara[Toyo University], Kazuhiro Hada,
Noriyuki Kawaguchi, Hideyuki Kobayashi, Yuanwei Wu[[NAO]J]], Kenta FujisawalYamaguchi
University], Tao An, Willem A. Baan, Wu Jiang, Zhi-Qiang Shen, Bo Xia[hanghai
Astronomical Observatory], Ming Zhang[Xinjiang Astronomical Observatory], Longfei Hao,
Min Wang[unnan Astronomical Observatory],
16:25~16:40 S+ AT-05 (p.5h9)
Proposal for Busan Metropolitan City Astronomical Observatory
Sang Hyun Lee(o]4}tdd)[KASI], Hyesung Kang(73dl]’d), Hong Bea Ann(Qr=})[PNU]

[16:40~ SLAmAEY AN E 19 |

U E A41H 15, 2016 48 /19



A3Lrg =ME 48 159 ()

| 2R AA

1 &1 A) ZH} : Young-deuk Park(9td=)[KASI]

09:30~10:10

x= IT-04 (p.31)
The solar photospheric and chromospheric magnetic field as observed in the near-infrared
Manuel Collados[Instituto de Astrofisica de Canarias/Universidad de La Lagunal]

[10:10~10:20

Al }\]7

- L4

Job

EfEEE

317 2(Solar Physics & Space Environment) £4&F :© Yong-Jae Moon(=£A})[KHU]

10:20~10:35

10:35~10:50

10:50~11:05

11:05~11:20

11:20~11:35

11:35~11:50

T+ SS-05 (p.45)
Prediction of Long-term Solar Activity based on Fractal Dimension Method
Rok-Soon Kim(71&<)[KASI/UST]
T+ SS-06  (p.46)
Spatial and Statistical Properties of Electric Current Density in the Nonlinear Force-Free
Model of Active Region 12158
Jihye Kang (7}X]d]]), Tetsuya Magara[KHU]. Satoshi Inoue[Max-Plank Institute]
T+ SS-07 (p.46)
Comparison of the Damped Oscillations in between the Solar and Stellar flares
Kyung-Suk Cho(&Z73A), II-Hyun Cho(&Z¥&)[KASI/UST],Su-Jin Kim(7Z4X1)[KASI]
T+ SS-08  (p.46)
Simulation of a solar eruption with a background solar wind
Hwanhee Lee(0]&td]), Tetsuya Magara, Jihye Kang(7}x]d])[KHU],
Satoshi Inocue[Max-Plank Institute]
T+ SS-09 (p.47)
Development of Full ice-cream cone model for HCME 3-D parameters
Hyeonock Na(L}312), Yong-Jae Moon(=84}), Harim Lee(o]5})[KHU]
T+ SS-10 (p.47)
Comparison between quasi-linear theory and particle-in-cell simulation of solar wind
instabilities
Junga Hwang(Z7Joh[KASI/UST], Jungjoon Seough(A4]4d&)[University of Toyamal],
Peter H. Yoon[University of Maryland/khu]

[11:50~13:10 AR |
| ZRZAR 1 2uA) 5 : Kang-Min Kim(Z17391)[KASI] |

13:10~13:50

Z IT-05 (p.32)
20 years of Bohyunsan Optical Astronomy Observatory
Hyun-Il Sung(’d 3 Y)[KASI]

[13:50~14:00

Al 1\]7

1 L4

Jok
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ASERY  EAE - 49 1549 (@)
Young-Beom Jeon(X GH)[KASI] |

%), (Jihun Kim)Z A,

at), Bi Ho Jang(%}H]3)

AP AEOf 20549 1(20th Anniversay of BOAO 1) #H&) .

), Kang-Min Kim(

EXE
14:00~14:15 S+ BOAO-01 (p.59)
Beyond the BOES ; IGRINS, GCLEF and GMTNIRS
Kang-Min Kim(717391), Chan Park(gt%h), Moo Young Chun(&-%
Jae Sok Oh(2%fA), Sung-Joon Park(¥t’dZ), Jeong Gyun Jang(®}A
Sungho Lee(0]’d 5)[KASI], Heeyoung Oh(23]F)[KASI/UST], In Soo Yuk(&-914)[KASI]
27 KASI],

FAS

14:15~14:30 S+ BOAO-02 (p.59)
Search for exoplanet using by BOES
Byeong-Cheol Lee(°]®HA), Inwoo Han(
Myeong-Gu Park(8tH1)[KNU], Gwanghui Jeong(®343])[KASI], David Mkrtichian[National
Astronomical Research Institute of Thailand], MasashiOmiya[NAOJ]
Artie Hatzes[Thiuringer Landessternwarte Tautenburg Germany]

14:30~14:45 S+ BOAO-03 (p.59)
High Resolution Spectroscopy of Raman Features in Symbiotic Stars and Young Planetary
Hee-Won Lee(0]3]¥¥)[Sejong University]

Nebulae Using the BOES
14:45~15:00 S+ BOAO-04 (p.60)
BOES Survey of FU Orionis-type Objects
Jeong-Eun Lee(0]&-2), Sunkyung Park(¥t4173), Sung-Yong Yoon(& [ 1,
Sang-Gak Lee(0]At7h), Wonseok Kang(73€A)[NYSC], Hyun-Il Sung(d31¥),
Won-Kee Park(8r7])[KASI], Tae Seog Yoon(%EjA), Dong-Hwan Cho(X-SgH[KNU],
Keun-Hong Park(¥t==)[SNU]
15:00~15:15 3t BOAO-05 (p.60)
Time-series Spectroscopy of the Pulsating Eclipsing Binaries using BOES
Jae-Rim Koo(+x™)[KASI], Jae Woo Lee(o]x]-%)[KASI/UST], Kyeongsoo Hong(=7d4)[KASI]
Seung-Lee Kim(71£2]), Chung-Uk Lee(0]%2)[KASI/UST], Jang-Ho Park(¥t& 35 )[KASI/CBNU]
[15:15~15:25 FAAR |
| BHEA A0 20549 2(20th Anniversay of BOAO 2) #AF : Hyun-Il Sung(Ad & Y)[KASI] |
15:25~15:40 F BOAO-06 (p.60)
Time-Series Photometry with the BOAO 1.8m Telescope
Seung-Lee Kim (71£2])[KASI]
FH)[KASI]

Young-Beom Jeon(%

- (p.60)
Photometric Research in BOAO: Variable Stars in Star Clusters

15:40~15:55 <t BOAO-07
HADISNU]

15:55~16:10 S+ BOAO-08 (p.61)
Study of Transients at BOAO
Myungshin Im(Y
Twenty Years of CCD Photometric Studies on Globular Clusters with the BOAO 1.8 m
o [SNU/NYSC],
4)[KNU/KASI]

o

gL}

Dong-Hwan Cho(
Tae Seog Yoon(&EfA)KNU], Hyun-Il Sung(

16:10~16:25 S+ BOAO-09 (p.61)
JKNU], Sang-Gak Lee(o]4}7t)
Lk
), Hong-Kyu Moon(=21)[KASI]

Telescope

o O

16:25~16:40 S+ BOAO-10 (p.61)
KEEP-North : Kirkwood Excitation and Exile Patrol of the Northern Sky
Myung-Jin Kim(7Z1®HZ1), Young-Jun Choi(®] g

EAF A

g Al 3 H 9]

QAT A

[16:40~
25H5|E H41H 15, 20161 4Y / 21

2

rot



| T AH T a

| 1A Z8H/AFAH (Historical Astronomy/Almanac)

I HA-01 (p.63)
A Study on the Il-seong-jeong-si-ui (HEER#) in King Sejong Era
Sang Hyuk Kim(Z4}3&), Byeong-Hee Mihn(R1¥3])[KASI/UST], Lee Yong Sam(0]-&4H)[CBNU]
I HA-02 (p.63)
Analysis of Modern Astronomical Terminology in the Early 1900s
Uhn Mee Bahk(¥r-2-0])[KASI], Byeong-Hee Mihn(91¥3])[KASI/UST]

I AE-01 (p.63)
Performance Test of NYSC Im Telescope by Photometric Observation of M35
Wonseok Kang(7d¥A), Taewoo Kim(ZJEf-L), Sun-gill Kwon(H%2),
Sang-Gak Lee(0]AZH[NYSC]
I AE-02 (p.63)
Astronomy experiments using digital instruments(tjx|g #AtH|E o] &35t AE AFH)
Sang Hyun Lee(o]4}¢d)[KASI], Kyung Hoon Lee(©]7d-&)[Busan Science High School],
Enjung Lee(0]27%)[Busan Science High School/Busanil Science High School],
Joo Hyun Park(¥}Z3d)[Ulsan Science High School], Kyu Bin Jang(&+4%1), Dongho Lee(0]=3),
Hyungyu Jo(Z% ), MinWook Lee(0]91-2)[Busanil Science High School],
Ga Hyung Kim(Z7}&)[Ulsan Science High School], Minjun Ku(-+%1&)[Busan Science High
School], Jinwoo Seol(*d%X1-2), Dong Ju Kim(Z%=Z)[Busanil Science High School]],
KangJin Kin(Z17}%1), Gyutae Park(¥t+&l), Do-Hoon Kim(Z %= %)[Busan Science High School],
Do Yun Kim(Z =), Sumin Lee(o]41l), SeongKeong Moon(+d73)[Busanil Science High
School], LaEl Shin(A12t9), Joonyoung Choi(®]&9), Jaechyung Ahn(H{&),
Wonseok Choi(Z]¥dA), ChiYoung Kim(7Z1X]g)[Busan Science High School],
Jeong Hyeon Park(¥1A3), Se Hyeun Jo(ZA|3),
Kwan Hun Shin(A13%%)[Ulsan Science High School]
I AE-03 (p.64)
2016 YAM & We Love Galaxies Joint Workshop for Graduate Students

Minhee Hyun(319l3]), Gwang-Ho Lee(0]%3)[SNU], Sung-Ho An(QHd35),
Yijung Kang(7}to]&)[Yonsei University], Seok-Jun Chang(%4%), Doohyun Choi(Z]%+3%)[Sejong
University], Haeun Chung(®&3st2), Jisu Kang(7}X]4)[SNU], Jinhyub Kim(ZX1&)[Yonsel

University], Minbae Kim(Z1918}j)[KHU], Jeong Hwan Lee(o]%&H[SNU], Joowon Lee(o]ZY)[KHU],
Nawon Lee(o]|Ud)[SNU], Jintae Park(¥X1e}])[KASI], Jihey Shin(A1X]3]])[KNU],
Hyunju Yoo(8-3Z)[CNU]
I AE-04 (p.64)
Activity Report of Young Astronomers Meeting in 2015-16 Season
Minhee Hyun(¥%13])[SNU], Sung-Ho An(9Fd % )[Yonsei University], Jintae Park(¥rX1e}])[KASI]
,Haeun Chung(%35h2)[SNU], Jeong-Eun Heo(3]A<)[Sejong University],
Seungsoo Hong(244)[Yonsei University], Hye-Ran Lee(o]&|&)[KASI/UST],
Jihey Shin(A1X]&]])[KNU], Hyunju Yoo(8-35)CNU], Hyeong-Sik Yoon(s=3A!)[KHU]

| 9]¥ 251/9 %2 (Galaxy Evolution/Cosmology)

I GC-01 (p.64)
Gravitational Lensing by an Ellipsoid with a Supermassive Black Hole
Donghyeon Kim(Z%=3#), Myeong-Gu Park(¥rH1)[KNU]
I GC-02 (p.64)
Observation of early photons of Gamma-ray bursts from UFFO/Lomonosov
Soomin Jeong(®4%l1), 1. H. Park(¥t2 5)[SKKU], on behalf of the UFFO collaboration

22 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016
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The Multi-Frequency Polarization of the Flaring

I GC-03 (p.6b)
Monitoring of Gamma-ray Bright AGN :
Blazar 3C 279

Sincheol Kang(73A1A), Sang-Sung Lee(o]Ad)[KASI/UST], Do-Young Byun(¥ =Y )[KASI]

I GC-04 (p.6b)
The Demographics of galactic bulges in the SDSS database
Keunho Kim(Z<%), Sree Oh(2<3])[Yonsei University], Hyunjin Jeong(X & XA1)[KASI],

Alfonso Aragbén-SalamancalUniversity of Nottingham], Rory Smith,
Sukyoung K. Yi(o]Ad9%)[Yonsei University]

I GC-05 (p.6b)
Connection between the gamma-ray outbursts and the jet activity of BL Lacertae
Dae-Won Kim(Z1t§¥), Sascha Trippe, Jong-Ho Park(¥t£ %), Jung-Hwan Oh(Q &%),
Tae-Seok Lee(o]EfA)[SNU], Sang-Sung Lee(0]A}/d), Juan-Carlos Algaba, Guangyao Zhao,
ZHAIA)KASI], Jae-Young Kim(ZJAfF)[SNU]

Motoki Kino, Kiyoaki Wajima, Sin-Cheol Kang(

I GC-06 (p.6b)
What Makes Red Quasars Red?
Dohyeong Kim(Zd = &), Myungshin Im(QHAI)[SNU]

I GC-07 (p.66)
Herschel/SPIRE Galaxies in the NEP-Wide Field - Preliminary Results
Seong Jin Kim(ZA %), Woong-Seob Jeong(X-&43)[KASI], Hyung Mok Lee(0]&Z)[SNU],
the NEP team members

I GC-08 (p.6b)
On the origin of super-Helium-rich population in the Milky Way bulge
Jaeyeon Kim(ZIAj <), Daniel Han(3tch ), Young-Wook Lee(0]dL2)[Yonsei University]

in the Large

x GC-09 (p.67)
Near-infrared Polarimetric Study of NI159/N160 Star Forming Regions
Magellanic Cloud
Jaeyeong Kim(Z1A]9)[KHU/KASI], Woong-Seob Jeong(A-d)[KASI/UST],
Soojong Pak(¥r4~%)[KHU], Jeonghyun Pyo(ZE:A3$)[KASI], Motohide Tamura
I GC-10 (p.67)
Estimating dark matter mass for the most massive high-z galaxy cluster, SPT-CL
J2106-5844 using weak-lensing analysis with HST observations
Jinhyub Kim(ZZA1&), Myung kook James Jee(A]H=)[Yonsei University],
Jongwan Ko(1Z-2H[KASI]

I GC-11 (p.67)
What Shapes Disk Galaxies?: Bar Driven Secular Evolution on Disk Galaxies
Taehyun Kim(ZJEj&)[KASI], Dimitri A. Gadotti{[European Southern Observatory],

Lia Athanassoula, Albert BosmalAix Marseille Universite], Kartik Sheth[NASA],
Myung Gyoon Lee(o]H+)[SNU]

Effect of stellar mass blck holes in the globular clusters on the detection rate of binary

I GC-12 (p.68)
black hole mergers.
Dawoo Park(¥tt}®), Chunglee Kim(71A3]), Hyung Mok Lee(o]|3HZ),
Yeong-Bok Bae(d]-££)[SNU]
I GC-13 (p.68)
REVERBERATION MAPPING OF PG 0934+013 WITH THE SOUTH AFRICAN LARGE TELESCOPE
gt2 o) Jong-Hak Woo($%-3}), Yiseul Jeon(Xo]<), Dawoo Park (¥tChQ)[SNU],

Songyoun Park(g}&<¢
of California], Changsu Choi(&]%}4)[SNU], Ryan Hickox[Dartmouth Collegel],
1™ A1)[SNU]

o o w

Encarni Romero-Colmenero, Steven M. Crawford[SAAQ], Aaron Barth, Luiyi Pei[University

Hyun-Il Sung(Ad3dY)[KASI], Myungshin Im(

st
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GC-14 (p.68)
Environment of Warped Galaxy
Hyeon Jung Bae(8i$17%), Hong Bae Ann(QtEH})[PNU]
GC-15 (p.68)
The milli-arcsecond scale radio properties of central AGNs in cool-core and non cool-core
clusters
Junhyun Baek(88&3), Aeree Chung(Zdof2])[Yonsei University], Evangelia Tremou[Michigan
State University], Bongwon Sohn(£%2%), Taehyun Jung(®ej3d)[KASI/UST],
Hyunwook Ro(x=3-%)[Yonsei University/KASI]|
GC-16 (p.69)
Comparison between the Pair Fractions of Dark Matter Halos and Galaxies in Cosmological
Simulations
Sung-Ho An(¢Hd&)[Yonsei University], Juhan Kim(71Z38H[KIAS],
Suk-Jin Yoon(&AZl)[Yonsei University]
GC-17 (p.69)
The Environmental Dependence of the Mass-Size Relation for the Most Massive Galaxies
Yongmin Yoon(2£7%1) , Myungshin Im(2HAI)[SNU]
GC-18 (p.69)
A Phase-space View of Environmentally Driven Processes in the Virgo Cluster
Hyein Yoon (&3]¢1), Aeree Chung(%of2]), Rory Smith[Yonsei University],
Yara L. Jaffé[European Southern Observatory]
GC-19 (p.70)
A pilot study of dense molecular gas in a Virgo spiral using a KVN single-dish
Bumhyun Lee(°]¥3d), Junhyun Baek(88&3l), Aeree Chung(”Joli2])[Yonsei University]
GC-20 (p.70)

The Contribution of Mergers on Star Formation in Nearby UV-Bright Galaxies
Gu Lim(¥+t), Myungshin Im(238 A1), Changsu Choi(£]%4), Yongmin Yoon(&-&%1)[SNU]
GC-21 (p.70)
Polarization of Rayleigh Scattered Lya in Active Galactic Nuclei
Seok-Jun Chang(XA%), Hee-Won Lee(0]3]9d)[Sejong University], Yujin Yang(%-8-X1)[KASI]
GC-22 (p.70)
SNU AGN Monitoring Project (SAMP) using reverberation mapping of luminous AGNs
Yiseul Jeon(XF0]%), Jong-Hak Woo(2%3H[SNU], SAMPteam

GC-23 (p.71)
Photometric Reverberation Mapping with SQUEAN: A Test Study using Medium Bands
Yoon Chan Taak(&-2%h), Myungshin Im(2HAl), Changsu Choi(&]A4)[SNU]
GC-24 (p.71)
Weak-Lensing Study of Galaxy Cluster PLCKG287.0+32.9
Kyle Finner, Myungkook James Jee(X]|H=)[Yonsei University]
GC-25 (p.71)
Parametric modelling of the velocity dispersion profiles of 11 elliptical galaxies : dark
matter versus MOND
In-Taek Gong(&<Ql&), Kyu-Hyun Chae(R+1+3)[Sejong University]
GC-26 (p.72)

Cosmic Web traced by ELGs and LRGs from the Multidark Simulation
Doyle Kim(Z1=9%), Graziano Rossi[Sejong University]

24 /[ Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016
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and Low-Redshift Quasars from the extended Baryon Oscillation
31), Graziano Rossi[Sejong University]

(p.72)
Properties of High
Spectroscopic Survey

= GC-27
|

Doohyun Choi(®] %+

J7+E % (Interstellar Medium)

I IM-01 (p.72)
Kinematics of the Envelope and Two Bipolar Jets in L1157
Woojin Kwon (H-SA1)[KASI], Manuel Fernandez-Lopez[Instituto Argentino de
Radioastronomia], Ian W. Stephens[Boston University]
Leslie W. Looney[University of Illinois]

x IM-02 (p.72)
The Propagation of Cosmic Ray in Protoplanetary Disks
Soonyoung Roh(&x=<9F)[UNIST/Ibaraki University], Yuri I. Fujii[Niels Bohr International
Academy], Shu-ichiro Inutsuka, Takeru Suzuki[Nagoya University]
Munetake Momose[lbaraki University]

I IM-03 (p.73)
14 Planck Galactic Cold Clumps in the A Orionis Complex: No dense cores detected with
SCUBA-2
Hee-Weon Yi(0]38]¥), Jeong-Eun Lee(o]&-&)[KHU], Tie Liu, Kee-Tae Kim(7Z17]E}])[KASI],
Yuefang Wu[Peking University]

x IM-04 (p.73)
SgrA* 22/43GHz KaVA observation and its Amplitude Calibration
llje Cho(R¥A]), Tachyun Jung(®HEj)KASI/UST], GUANG-YAO ZHAO, MOTOKI KINO[KASI]
BONGWON SOHN(£2-9)[KASI/UST], KaVA AGN sub-WG
|

[(HEes
214+8), Woojin Park(¥h$-

= 7])<(Astrophysical Technique)
AT-01 (p.73)
Comparison Surface Error Measurements of Aspherical Mirror
), Sanghyuk Kim(714sd
Byeong joon Jeong(®H

AIKHU],
g&)KBSI]

A
s

Jongho An(9r&-35), Soojong Pak(

), Tae-Geun Ji(X]E}), Woojin Park(gr-2-%1)
JKHU], Myungshin Im(QHAI)[SNU]

2y

I AT-02 (p.74)
Upgrading Filter Position Mechanism of SQUEAN
Hye-In Lee(0]3]|¢1), Soojong Pak(g8t%
Jongho An(Qt£35), Sanghyuk Kim(
&9 =) Yonsei University],

I AT-03 (p.74)
KVN Performance Evaluation of Simultaneous 4CH Observations
Dawoon Jung(®ths)[Yonsei University/KASI], Young-Jong Sohn(
Do-Young Byun(8=9%), Taehyun Jung(JEj)KASI/UST]

=% 74)[RRA], Dai-Hyuk YU(%EHQ)[KRISS]
Oh(2A71),

I AT-04 (p.74)
Final Results of WRC-15(World Radiocommunication Conference)
HyunSoo Chung(%d3$14)[KASI], Jun-Cheol Moon(&+&4
), Jung-Hyun Jo(£2%3%), Duk-Gyoo Roh(x=G+}), Se-Jin
), Sang Sung Lee(o]A}4d), Hyo-Ryung Kim(Z! & 3)[KASI]

Do-Heung Je(A| =&
Bong-Won Sohn(£2-9Y

(p.74)
Development of the Auto-guiding program, KAP82 3.0
gt =) Hye-In Lee(0]3|Q1)[KHU], Changsu Choi(&]%4)
Myungshin Im(QHAI)[SNU]

i AT-05
Tae-Geun Ji(X|EjZ), Soojong Pak(8ty%

= ZsH5|E 414 15, 20163 4€ / 25
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I AT-06 (p.7b)
Introduction to Korean involvement in the Large Synoptic Survey Telescope Project
Min-Su Shin(A1914)[KASI] on behalf of LSST Korea
| KMTNet

iz KMT-01 (p.75)

KMTNet nearby galaxy survey
Minjin Kim(ZAS91&1)[KASI/UST], Luis C. Ho[Kavli Institute for Astronomy and Astrophysics],
Yun-Kyeong Sheen(A1-873)[KASI], Byeong-Gon Park(gt¥ ), Joon Hyeop Lee(0]&3&),
Sang Chul KIM(ZAHA)KASI/UST], Hyunjin Jeong(” & A1)[KASI],
Kwangil Seon(A34)[KASI/UST]

I KMT-02 (p.75)

DEEP-South : Moving Object Detection Experiments
Young-Seok Oh(2 FA)KHU], Yeong-Ho Bae(BfF <), Myung-Jin Kim(ZEZA),
Dong-Goo Roh(x%=71)[KASI], Ho Jin(A1&)[KHU], Hong-Kyu Moon(=&}),
Jintae Park(2rXIEf)[KASI], Hee-Jae Lee(0]3]A})[KASI/CBNU], Hong-Suh Yim(Y&A]),
Young-Jun Choi(Z] 9 Z&)[KASI], the DEEP-South Team

EXE"

gFA A(Stellar Astronomy/Population)

2 ST-

x ST-

Iz ST-

x ST-

Z ST-

x ST-

I ST-

I ST-

26 / Bull.

01 (p.76)
Excessive CNO yield of the non-rotating massive Pop III stars
Changwoo Kye(A%$), Sung-Chul Yoon(&*%&)[SNU]
02 (p.76)
Low Resolution Near-Infrared Stellar Spectra Observed by CIBER
MinGyu Kim(ZQ 9 -H)[SNU/KASI], Hyung Mok Lee(o]3Z)[SNU], CIBER team
03 (p.76)
On the Equivalent Width Measurements of High-Resolution Spectra
Hyeong-Jun Kim(Z1&Z&), Wan-Su Cho(Z2F4), Jae-Woo Lee(0]x-2)[Sejong University]
04 (p.77)
PLANETARY CAUSTIC PERTURBATIONS OF A CLOSE-SEPARATION PLANET ON
MICROLENSING
Yoon-Hyun Ryu(&F-&31)[KASI], Han-Seek Kim(Z3tA)[The University of Melbourne],
Sun-Ju Chung(®&41%), Dong-Jin Kim(715XA1)[KASI]
05 (p.77)
The Chemical Abundances of Hypervelocity Stars in the Milky Way Disk
Bum-Suk Yeom(¥¥A), Young Sun Lee(o]9A), Young Kwang Kim(Z gL,
Doo-Ri Han(3r+2])[CNU]
06 (p.77)
It is surface gravity.
Jae-Woo Lee(o]A-%)[Sejong University]
07 (p.77)
Evolution of primary stars in Pop III binary systems
Hunchul Lee(o]91A), Sung-Chul Yoon(&/4A&)[SNU]
08 (p.78)
Searching for Eccentricity Preserving Mass Transfer Mechanism during Binary Star

Evolution
Hyun Taek Lee(o]3®), Kyujin Kwak(Z+X1)[UNIST]

Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016
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X ST-09 (p.78)

Removing Telluric Absorbtion lines for IGRINS spectra
Gwanghui Jeong(43]), Inwoo Han($Fe1%), Byeong-Cheol Lee(o]®A)[UST/KASI]

x ST-10 (p.78)

KIC06118779 and KIC08682849: Extremely low mass ratio contact binaries with
quasi-cyclically varying O’Connell effects and strong anti-correlations in their ETV

diagrams
Min-Ji Jeong(® W X])[CBNU], Chun-Hwey Kim(71A3])[CBNU/Chungbuk National University
Observatory]

= ST-11 (p.78)

Meta-analysis for the studies on extrasolar planets using Kepler mission data
So-Yoon Jung(A4A-&), Tae Seog Yoon(=+EjA)[KNU], Hyunsook Lee(0]dl<4)[KISTEP]

x ST-12 (p.79)

Orbital stability study and transit-timing variations of the extrasolar planetary system: K2-3
Beom-Kyu Choi(ZEl®H1)[KNU], Tobias C. Hinse[KASI], Tae Seog Yoon(=EfA)[KNU]

X ST-13 (p.79)

Low-Resolution Spectroscopy of Red Giant Branch stars in the Globular Cluster NGC 2808
Seungsoo Hong(&4 %), Dongwook Lim(¥U=2)[Yonsei University], Sang-1I Han(3t4})[KASI],
Young-Wook Lee(0]d-2)[Yonsei University]

| EfjoF 91 2 =3 (Solar Physics & Space Environment) |

I SS-01 (p.79)

Relative contribution of geomagnetic and CO2 effects to global temperature anomaly
Jinhyun Kim(7Z1X14), Yong-Jae Moon(=£4)[KHU]

Z SS-02 (p.80)

Evaluation of a Solar Flare Forecast Model with Value Score
Jongyeob Park(8F&)[KASI/KHU], Yong-Jae Moon(=8Al),Kangjin Lee(0]73%1)[KHU],
Jaejin Lee(o]Rj&1)[KASI]

I SS-03 (p.80)

Dependence of solar proton events on their associated activities: solar and interplanetary
type Il radio burst, flare, and CME
Jinhye Park(¥}%15]]), Saepoom Youn, Yong-Jae Moon(=&*f)[KHU]

I SS-04 (p.81)

2016 Total Solar Eclipse Expedition
Su-Chan Bong(E-4ZHKASI/UST], Seonghwan Choi(%]’d%t), Bi-Ho Jang(¥8]3)
Jongyeob Park(8}& <€), Young-Beom Jeon(X FH)[KASI|, Kyuhyoun Cho(&+8),
Jongchul Chae(X{ZA)[SNU]

I SS-05 (p.81)

Detrended fluctuation analysis of magnetic parameters of solar active regions
Eo-Jin Lee(0]o}%l), Yong-Jae Moon(=£A})[KHU]

Z SS-06 (p.81)

Comparison between observation and theory for the stand-off distance ratios of CMEs and
their associated ICMEs

Jae-Ok Lee(o]A<), Yong-Jae Moon(=&7A}l), Jin-Yi Lee(o]Xl0])[KHU],

Soojeong Jang(Zr4A)KHU/KASI], Harim Lee(o]std)[KHU]
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I SS-07 (p.81)
Thermal Modeling of Comet-Like Asteroids
Yoonsoo Bach Park(8h&4+), Masateru Ishiguro[SNU], Fumihiko Usui[University of Tokyo]
I SS-08 (p.82)
Relationship between solar flares and halo CMEs using stereoscopic observations
Soojeong Jang(Zr4A)KHU/KASI], Yong-Jae Moon(&8A)[KHU], Sujin Kim(714%1),
Rok-Soon Kim(71&<)KHU]

28 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016
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Hyung Mok Lee
Seoul National University
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[ IT-02] Gravitational-Wave: challenges for
the last 100 years (F21}: A|d 100E7Ho]
EA)

John J. Oh (&)

Korean Gravitational-Wave Group and National
Institute for Mathematical Sciences, Daejeon Korea
(FFE eI, Fojre el s, o,
o8l 7)
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[® IT-03] Gravitational-Wave Astronomy

(3en Bes

Chunglee Kim' on behalf of the Korean
Gravitational-Wave Group
!Seoul National University

Exploring a universe with gravitational waves
(GWs) was only theoretical expectation for long
time. In September 2015, the Laser Interferometer
GW Observatory (LIGO) first detected GWs emitted
from the collision of two stellar-mass black holes
in cosmological distance (1.3 billion light years) on
Earth. This confirms the existence of black-hole
binary mergers, and further, opens a new field of
GW astronomy. We begin our discussion with a list
of important GW sources that can be detectable on
Earth by large-scale laser interferometers such as
LIGO. Focusing on compact objects such as
neutron stars and black holes, we then discuss
possible research in the context of GW astronomy.
By coordinating with existing observatories,
searching for electromagnetic waves or particles
from astronomical objects, around the world,
multi-messenger astronomy for the universe's
most cataclysmic phenomena (e.g. gamma-ray
bursts) will be available in the near future.

[®& IT-04] The solar photospheric and
chromospheric magnetic field as observed in
the near-infrared

Manuel Collados!?

!Instituto de Astrofisica de Canarias, E-38200 La
Laguna, Tenerife, Spain, *Universidad de La
Laguna, Dept. Astrofisica, E-38206 La Laguna,
Tenerife, Spain

Observing the solar atmosphere with
ground-based telescopes in the near-infrared has
a number of advantages when compared to
classical measurements in visible wavelengths. One
of them comes from the magnetic sensitivity of
spectral lines, which varies as Ag, where g is the
effective Landé factor of the transition. This
wavelength dependence makes the near-infrared
range adequate to study subtle spatial or temporal
variations of the magnetic field. Spectral lines,
such as the photospheric Fe 1 1.5648 pm spectral
line, with a Landé factor g=3, have often been used
in the past for this type of studies. To study the
chromosphere, the Ca II IR triplet and the He I
1.0830 um triplet are the most often observed
lines. The latter has the additional advantage that
the photospheric Si I 1.0827 um is close enough so
that photosphere and chromosphere can be
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simultaneously recorded with a single detector in a
spectrograph. The instrument TIP (Tenerife
Infrared Polarimeter) has been continuously
operating since 1999 at the 70-cm German VTT of
the Observatorio del Teide and has been recently
moved to the 1.5-m German GREGOR. During all
this time, results have been obtained concerning
the nature of the weak photospheric magnetic field
of the quiet sun, magneto-acoustic wave
propagation, evolution with the cycle of sunspot
magnetic fields, photospheric and chromospheric
magnetic field in emerging regions, magnetic field
in chromospheric structures such as filaments,
prominences, flares, and spicules, etc. In this talk,
[ will review the main results obtained after all
these observations and mention the main
challenges for the future. With its novel
polarization-free design and a complete suite of
instruments aimed at simultaneous (imaging and
spectroscopic) observations of the solar
photosphere and  chromosphere, the EST
(European Solar Telescope) will represent a major
world-wide infrastructure to wunderstand the
physical nature of all these phenomena.

[® IT-05] 20 years of Bohyunsan Optical
Astronomy Observatory (B@AAE] 2049)

Hyun-II Sung
Korea Astronomy and Space Science Institute
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[+ GC-01] Ten Years of Debate on the
Origin of Globular Cluster Color Bimodality

Hak-Sub Kim and Suk-Jin Yoon
Department of Astronomy & Center for Galaxy
Evolution Research, Yonsei University

The globular cluster (GC) systems in most
elliptical galaxies show bimodal color distributions.
This phenomenon has been generally regarded as
a bimodal metallicity distribution, indicating the
presence of two sub-populations in a GC system.
However, since a new explanation on the
bimodality was introduced where the nonlinear
metallicity-to-color conversion can cause bimodal
color distributions, the origin of this phenomenon
has been under hot debate. In this presentation,
we briefly review the ten-year debate on the origin
of GC color bimodality, and present our recent
pieces of evidence on the nonlinear nature of GC
color-metallicity relations.

[+ GC-02] Multiple stellar populations in the
classical bulge

Young-Wook Lee!, Sohee Jang!, Jaeyeon Kim',
Seok-Joo Joo?, Chul Chung'

!Center for Galaxy Evolution Research and
Department of Astronomy, Yonsel University, Seoul
03722, Korea

?Korea Astronomy and Space Science Institute,
Daejeon 34055, Korea

The presence of multiple stellar populations is
now well established in most globular clusters in
the Milky Way. Here we show that two populations
of RR Lyrae stars and the double red clump
observed in the Milky Way bulge are another
manifestations of the same multiple population
phenomenon observed in halo globular clusters.
We will discuss the implications of this result on
the stellar populations and formation of early-type
galaxies.

[+ GC-03] The Effect of Local-Global
Environmental Bias on the Type Ila
Supernova Host Galaxy Studies
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Young-Lo Kim', Mark Sullivan’, Mathew Smith?,
and Young-Wook Lee!

!Center for Galaxy Evolution Research &
Department of Astronomy,

Yonsei University, Seoul 03722, Korea,

2School of Physics and Astronomy, University of
Southampton, Southampton SO17 1B]. UK

Recent studies suggest that the difference
between global and local properties of galaxies (the
local-global environmental (LoG) bias) might be
important in the Type la supernova (SN Ia) host
galaxy studies. Obtaining local spectroscopic
properties of hosts at high redshift, however, is
challenging. Here we will introduce a more efficient
way to conduct this study by only wusing
photometric data. We find that when we restrict a
sample to the hosts whose stellar mass is less than
10" Mw, a sample without LoG bias is efficiently
selected. From the sample without LoG bias, we
confirm that SNe Ia in locally star-forming
environment are 0.103 + 0.010 mag and 0.085 +
0.012 mag fainter than those in locally passive
region, for MLCS2k2 and SALT2, respectively.
Because of ~6 times larger sample that covers
much wider redshift range, our results are far
more significant statistically, 10.3c for MLCS2k2
and 7.1c for SALT2, than previous results.

[+ GC-05] Internal kinematics of dwarf
early-type galaxies with blue-center in the
Virgo Cluster from Gemini GMOS long-slit
spectroscopy

Jiwon Chung', Soo-Chang Rey', Eon-Chang Sung?,
Youngdae Lee!, Suk Kim? Woong Lee!
!{Chungnam National University,

’Korea Astronomy and Space Science Institute

Dwarf elliptical galaxies (dEs), the most abundant
galaxy type in clusters, were recently shown to
exhibit a wide wvariety in their properties.
Particularly, the presence of blue cores in some
dEs, what we call dE(bc), supports the scenario of
late-type galaxy infall and subsequent
transformation into red, quiescent dEs. While
several transformation mechanisms for these
dE(bc)s within cluster environment have been
proposed, all these processes are able to explain
only some of the observational properties of dEs.
In this context, internal kinematic properties of
dE(bc)s provide the most crucial evidence to
discriminate different processes for the formation
of these galaxies. We present Gemini Multi Object
Spectrograph (GMOS) long-slit spectroscopy of two

dE(bc)s in the Virgo cluster. We obtained radial
profiles of velocity and velocity dispersion out to
~1.3 effective radius. We found that two dE(bc)s
exhibit kinematically decoupled components as well
as distinct peculiar features in velocity profiles,
supporting the scenario of mergers. We also found
that these galaxies are structurally compatible with
low surface brightness component of blue compact
dwarf galaxies. We suggest that a part of dE(bc)s in
the Virgo Cluster were formed through galaxy
merger in low density environment such as galaxy
group or outskirt of the cluster, and then were
quenched by subsequent effects within cluster
environment.

[+ GC-06] Optical properties of dwarf
galaxies in Leo I galaxy group

Myo Jin Kim!, Aeree Chung', Jong Chul Lee?,
Sungsoon Lim®, Minjin Kim?*®, Jongwan Ko?®,
Soung-Chul Yang?®, Joon Hyeop Lee?®, Narea
Hwang?, Byeong-Gon Park?®, Hye-Ran Lee?®
!Department of Astronomy, Yonsei University,
’Korea Astronomy and Space Science Institute,
JDepartment of Astronomy, Peking University,
China

‘Kavli Institute for Astronomy and Astrophysics,
Peking University, China

°The Observatories of the Carnegie Institution of
Washington,

SKorea University of Science and Technology

Since the serendipitous discovery of a
large-scale atomic hydrogen (Hi) ring discovered in
the Leo I galaxy group, its origin has been under
debate till today, whether it is the leftover after
group formation or stripped gas structure during
the galaxy-galaxy interaction. Intriguingly a
number of Hi clumps have been identified along the
gas ring, some of which turn out to be associated
with optically catalogued dwarf galaxies. The
formation history based on detailed optical and Hi
gas properties of those dwarf galaxies will enable
us to verify the origin of the Leo ring. In this work,
we first probe the redshift and multi-color
properties of those dwarf galaxies, using deep
photometric and spectroscopic data from CFHT,
Gemini and Magellan telescope.

[+ GC-07] Recent galaxy mergers and star
formation history of red sequence galaxies
in rich Abell clusters at z < 0.1

Yun-Kyeong Sheen!, Sukyoung K. Yi%, Chang H.
Ree!, Yara Jeffé®, Ricardo Demarco?, and Ezequiel
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Treister®

'Korea Astronomy and Space Science Institute,
2Yonsei University, *ESO-Chile, *University of
Concepcion, Chile, *Pontificia Universidad Catolica
de Chile, Chile

We explored the GALEX UV properties of optical
red sequence galaxies in 4 rich Abell clusters at z
~ 0.1. In particular, we tried to find a hint of
merger-induced recent star formation (RSF) in red
sequence galaxies. Based on the NUV - r’ colors of
the galaxies, about 36% of the post-merger
galaxies were classified as RSF galaxies with a
conservative criterion (NUV - r < b5), and that
number was doubled (~ 72%) when wusing a
generous criterion (NUV - r’ < 5.4). Post-merger
galaxies with strong UV emission showed more
violent, asymmetric features on the deep optical
images. Also it turned out that all massive RSF
galaxies (Mr’ < -22 and NUV - r’ < 5) exhibited
post-merger signatures. Our results suggested that
only 30% of RSF red sequence galaxies show
morphological hints of recent galaxy mergers. This
implies that internal processes (e.g., stellar
mass-loss or hot gas cooling) for the supply of
cold gas to early-type galaxies may play a
significant role in the residual star formation of
early-type galaxies at a recent epoch.

[+ GC-08] Merger Induced Kinematic
Anomalies in Abell 119

Sree Oh'!, Hyunjin Jeong?, Yun-Kyeong Sheen?,
Scott Croom?, Sukyoung Yi!

!Yonsei University, ’Korea Astronomy and
Spacescience Institude, *Univeristy of Sydney

Galaxy clusters are the sites where the most
massive galaxies are found, and so the most
dramatic merger histories are embedded. Our deep
(mu ~ 28 mag/arcsec”?2) images of Abell 119 at z =
0.044 wusing the Blanco 4-m telescope at CTIO
revealed post-merger signatures in ~35% of
galaxies brighter than Mr < -19.5, suggesting that
so many galaxies even in clusters have gone
through galaxy mergers at recent epoch. We went
further to understand the impact of mergers in
cluster galaxies using stellar kinematics from the
SAMI Integral Field Unit on the galaxies of Abell
119 in three aspects of kinematics : orientations,
levels of rotation, and kinematic shapes. We found
that 30% of the merger-featured galaxies show
misalignment in the angle between the photometric
major and the rotation axes, and most of them
show complex kinematics. For comparison, only 5%
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of non-merger-featured galaxies show the
misalignment. Moreover, our analysis using the
Tully-Fisher relation shows that galaxy interactions
can both enhance or reduce galaxy spin depending
on the merger geometry. We present our
preliminary result and discussion on the role of
galaxy mergers in cluster environment from the
perspective of kinematics.

[+ GC-09] Investigating X-ray cavities and
the environmental effects

Jaejin Shin', Jong-HakWoo!, and JohnS. Mulchaey”
!Seoul National University, ?Carnegie
Observatories, Pasadena, CA, USA

X-ray cavities are typically detected as surface
brightness depression in X-ray diffuse emission
from hot gas in high resolution X-ray images (i.e.,
Chandra and XMM-Newton). Showing the
coincidence of location with radio jets, X-ray
cavities imply that the radio jets interact with
interstellar/intergalactic medium. It is important to
understand them since they can be a clue of
understanding AGN feedback to their host galaxies.
To understand the physics of the AGN feedback,
X-ray cavity has been actively studied while there
are only a few statistical studies on X-ray cavity
based on small or incomplete samples. Hence, a
systematic study with a large sample is needed.
With the condition of sufficient X-ray photons to
detect surface brightness depression, we
constructed a large sample of 133 galaxy clusters,
galaxy groups, and individual galaxies to
investigate X-ray cavities. We detected 201 cavities
from 94 objects using two detection methods (i.e.,
beta-modeling and unsharp masking method), and
confirmed the cavity size-distance relation over a
large dynamical range. The size-distance relation
does not vary for different environments (i.e.,
galaxy cluster, groups, and individual galaxies),
suggesting that there is little environmental effect
on the formation of X-ray cavity.

[+ GC-10] Phase Space as a Tool for
Understanding Galaxy Cluster Environmental
Effects

Rory Smith, Jin Su Rhee, Hoseung Choi, Sukyoung
Yi
Yonsei University

A galaxy-cluster phase space diagram is a
simple plot of clustocentric velocity versus
clustocentric radius for each member of the
cluster. Using state-of-the-art, cosmological
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hydrodynamical simulations, we investigate where
simulated galaxies fall in phase space. We find the
galaxies with different cluster infall times often
separate cleanly in phase space. We also
investigate how a galaxy's location in phase space
is correlated with its tidal mass loss, and ram
pressure stripping. By comparing our simulated
cluster galaxies to observed cluster galaxies, we
show how phase space diagrams are essential tools
for understanding environmental effects acting on
cluster galaxies.

[g8F GC-11] Study of galaxies in extensive
area of the Virgo cluster

Suk Kim!, Soo-Chang Rey?, Eon-Chang Sung!,
Helmut Jerjen®, Thorsten Lisker®, Youngdae Lee?,
Jiwon Chung?, Woong Lee?, Aeree Chung®, and
Hyein Yoon®

Korea Astronomy Space Science Institure, Korea,
’Department of Astronomy and Space Science,
Chungnam National University, Korea, *Australian
National University, Australia, *Zentrumfur
Astronomie der Universitat Heidelberg, Germany,
*Department of Astronomy, Yonsei University,
Korea

Nearby galaxy clusters and their surrounding
regions represent the current endpoint of evolution
galaxy cluster evolution. We present a new catalog
of 1589 galaxies, what we call Extended Virgo
Cluster Catalog (EVCC), in wider area of the Virgo
cluster based on the Sloan Digital Sky Survey
(SDSS) Data Release 7. The EVCC covers an area
5.2 times larger than the footprint of the classical
Virgo Cluster Catalog, and reaches out to 3.5 times
the virial radius of the Virgo cluster. The EVCC
contains fundamental information such as
membership, morphology, and photometric
parameters of galaxies. The EVCC defines a
comprehensive galaxy sample covering a wider
range in galaxy density that is significantly
different from the inner region of the Virgo
cluster. It will be the foundation for forthcoming
galaxy evolution studies in the extended Virgo
cluster region, complementing ongoing and
planned Virgo cluster surveys at various
wavelengths. We also present the large scale
structures in the field around the Virgo cluster. We
identified seven galaxy filaments and one possible
sheet in three dimensions of super-galactic
coordinates based on the HyperLEDA database. By
examining spatial distribution and Hubble diagram
of galaxies, we found that six filaments are directly
associated with the main body of the Virgo cluster.
On the other hand, one filament and one sheet are

structures located at background of the main body
of Virgo cluster. The EVCC and the filament
structures will be the foundation for forthcoming
studies of galaxy evolution in various environments
as well as buildup of the galaxy cluster at z ~ 0,
complementing ongoing and planned Virgo cluster
surveys at various wavelengths.

[+ GC-12] Systemic search for gas outflows
in AGNs and star-forming galaxies

Jong-Hak Woo!, Donghoon Son!, Hyun-Jin Bae'?
!Astronomy Program, Department of Physics and
Astronomy, Seoul National University
’Department of Astronomy, Yonsei University

We present a census of AGN-driven gas outflows
based on the kinematics of ionized gas and stars,
using a large sample of ~11,000 emission line
galaxies at z < 0.3, selected from SDSS. First, a
broad correlation between gas and stellar velocity
dispersions indicates that the bulge gravitational
potential plays a main role in determining the
ionized gas kinematics. However, the velocity
dispersion of the [OIIl] emission line is larger than
stellar velocity dispersion by a factor of 1.3-1.4,
suggesting that the non-gravitational (non-virial)
component, i.e., outflows, is almost comparable to
the gravitational component. Second, gas-to-stellar
velocity dispersion ratio increases with both AGN
luminosity and Eddington ratio, suggesting that
non-gravitational kinematics are clearly linked to
AGN accretion. The distribution in the [OIIl]
velocity - velocity dispersion diagram dramatically
expands toward large values with increasing AGN
luminosity, implying that the launching velocity of
gas outflows increases with AGN luminosity. Third,
the fraction of AGNs with a signature of the
non-gravitational Kkinematics, steeply increases
with AGN luminosity and Eddington ratio, while the
majority of luminous AGNs presents the
non-gravitational kinematics in the [OIIl] profile.
These results suggest that ionized gas outflows are
prevalent among type 2 AGNs. On the other hand,
we find no strong trend of the [OIlI] kinematics
with radio luminosity, once we remove the effect of
the bulge gravitational potential, indicating that
ionized gas outflows are not directly related to
radio activity for the majority of type 2 AGNs. We
will discuss the implication of these results for
AGN feedback in the local universe.

[+ GC-13] Bar effects on the central SF and
AGN activities in the SDSS galaxy sample
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Minbae Kim', Yun-Yung Choi?, Sungsoo S. Kim!?
!School of Space Research, Kyung Hee University,
’Department of Astronomy and Space Science,
Kyung Hee University

We explore the role of bars in AGN-galaxy
co-evolution wusing a volume-limited face-on
late-type galaxy sample with M < —19.5 and
0.02 < 2<0.055 selected from SDSS DR7. In this
study, we investigate how SFR; as a proxy of gas
contents at galactic center (over 1~1.5 kpc bulge
scale) and central stellar velocity dispersion, o, of
host galaxies are connected to the bar presence
and AGN activity. We find that galaxies are
distributed in three distinct regions over the
SFR; —o space and the behaviors of their bar
fraction (fg, ) are clearly different for each region.
Galaxies at the AGN dominant region tend to be
gas-deficient as fg, Increases and bars are more
frequently found in fully-quenched late-type
galaxies at the quiescent region, suggesting that
bars speed up of the consumption of gas by SF
and lead a sudden decline in the central gas.
Overall, the bar effects on the AGN activity are
positive over the same space except for quiescent

galaxies with o> 170 km s™!. Most significant bar

effect on the AGN activity occurs in the less
massive galaxies having sufficient gas, whereas the
effect on galaxies at the AGN dominant region with
higher the AGN fraction is relatively small. We
suggest that the bar affect both central SF and
AGN activities, but differently for central gas
amount and BH (or bulge) mass of galaxies. We
also investigate the AGN-bar connection with only
pure AGNs and then confirm that they give
marginally the same results.

[+ GC-14] Constraining the shielded wind
scenario in PG 2112+059

Cristian Saez!, Niel Brandt?, Franz Bauer®, Fred
Hamann®, George Chartas®, Sarah Gallagher®
!Korea Astronomy and Space Science Institute,
’The Pennsylvania State University, *Pontificia
Universidad Catolica de Chile, *University of
Florida, °College of Charleston, ®University of
Western Ontario.

The physical scenario describing the origin of
quasar winds remains largely unsettled due to our
failure to account for X-ray weak BAL quasars. We
approach this problem by studying the relation
between the inner part of the outflow which is
likely to be shielding the X-ray emission and
thereby helping to drive the UV winds
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characterised by broad absorption lines (BALs). In
particular, we aim to probe the wind-shield
connection in the highly X-ray variable BAL
quasar PG 2112+059, which has exhibited periods
of X-ray weakness and X-ray normality in the
past. A set of two 20 ks Chandra observations and
two contemporaneous HST observations, separated
by at least eight months, combined with a nearly
simultaneous archival Chandra-HST observation
from 2002, afford us a unique opportunity to study
the connection between the shield (which is
thought to be responsible for the X-ray absorption)
and the ionisation state of the wind (observed as
UV BAL features:; e.g., C IV and O VI lines) over
various timescales.

[+ GC-15] The long-term centimeter
variability of active galactic nuclei:

A new relation between variability timescale
and black hole mass

Jongho Park and Sascha Trippe
Seoul National University

We study the long-term radio variability of 43
radio bright AGNs by exploiting the data base of
the University of Michigan Radio Astronomy
Observatory (UMRAO) monitoring program. The
UMRAOQO database provides high quality lightcurves
spanning 25 - 32 years in time at three observing
frequencies, 4.8, 8, and 14.5 GHz. We model the
periodograms (temporal power spectra) of the
observed lightcurves as simple power-law noise

(red noise, spectral power P(f)oc £~ 7using Monte
Carlo simulations, taking into account windowing
effects (red-noise leak, aliasing). The power
spectra of 39 (out of 43) sources are in good
agreement with the models, yielding a range in
power spectral index () from =1 to =3. We find
a strong anti-correlation between (3 and the fractal
dimension of the lightcurves, which provides an
independent check of the quality of our modelling
of power spectra. We fit a Gaussian function to
each flare in a given lightcurve to obtain the flare
duration. We discover a correlation between (3 and
the median duration of the flares. We use the
derivative of a lightcurve to obtain a characteristic
variability timescale which does not depend on the
assumed functional form of the flares, incomplete
fitting, and so on. We find that, once the effects of
relativistic Doppler boosting on the observed
timescales are corrected, the variability timescales
of our sources are proportional to the black hole
mass to the power of a=1.70+0.49 We see an
indication for AGNs in different regimes of



accretion rate, flat spectrum radio quasars and BL
Lac objects, having different scaling relations with
a=1 and =2, respectively. We find that
modelling the periodograms of four of our sources
requires the assumption of broken powerlaw
spectra. From simulating lightcurves as
superpositions of exponential flares we conclude
that strong overlap of flares leads to featureless
simple power-law periodograms of AGNs at radio
wavelengths in most cases (The paper is about to
be submitted to Ap]J).

[+ GC-16] Acceleration of Relativstic Jets on
Sub-parsec Scales

Sang-Sung Lee!?, Andrei Lobanov®, Thomas P.
Krichbaum?®, J. Anton Zensus®

'Korea Astronomy and Space Science Institute,
’Korea University of Science and Technology,
Max-Planck Institute for Radio Astronomy

Jets of compact radio sources are highly
relativistic and Doppler boosted, making studies of
their intrinsic properties difficult. Observed
brightness temperatures can be used to study the
intrinsic physical properties of the relativistic jets.
The intrinsic properties of relativistic jets depend
on inner jet models. We aimed to observationally
test the inner jet models. The very long baseline
interferometry (VLBI) cores of compact radio
sources are optically thick at a given frequency.
The distance of the core from the central engine is
inversely proportional to the frequency. Under the
equipartition condition between the magnetic field
energy and particle energy densities, the absolute
distance of the VLBI core can be predicted. We
compiled the brightness temperatures of VLBI
cores at various radio frequencies of 2, 8, 15, and
86~GHz. The brightness temperatures in the rest
frame were investigated in the sub-parsec regions
of the compact radio sources. From the vicinity of
the central engine, the brightness temperatures
increased slowly and then rose with steeper slope,
indicating that the Lorentz factor increases along
the jet. This implies that the jets are accelerated in
the (sub-)parsec regions from the central engine.

[+ GC-17] The drivers and energetics of
ionized gas outflows in powerful Type 2 AGN
in the local Universe

Marios Karouzos', Jong-Hak Woo!, Hyun-Jin Bae'?
!Department of Physics and Astronomy, Seoul
National University, “Department of Astronomy,
Yonsei University

There exist scaling relations that link the mass
of supermassive black holes with both the velocity
dispersion and the mass of the central stellar cusp
of their host galaxies. This implies that galaxies
co-evolve with their central black holes, potentially
through the feedback from actively accreting
supermassive black holes (AGN). We use integral
field spectroscopy  data from  the 8.2m
Gemini-North telescope to investigate ionized gas
outflows in luminous local (z<0.1) Type 2 AGN. Our
sample of 6 galaxies was selected based on their
[Oll] dust-corrected luminosity (>10* erg/s) and
signatures of outflows in the [OIIl] line profile of
their SDSS spectra. These are arguably the best
candidates to explore AGN feedback in action since
they are < 1% of a large local type 2 AGN SDSS
sample selected based on their [OIlI] kinematics.
Expanding on  previously reported results
concerning the kinematic decomposition and size
determination of these outflows, here we report
their photoionization properties and energetics. We
find strong evidence that connect the extreme
kinematics of the ionized gas with AGN
photoionization. The kinematic component related
to the AGN-driven outflow is clearly separated
from other Kkinematic components, such as
gravitation- or stellar-driven motions, on the
velocity and velocity dispersion diagram. Our
spatially resolved kinematic analysis reveals that
up to 90% of the mass and Kkinetic energy of the
outflow is contained within the central kiloparcec
of the galaxy. The total mass and kinetic energy of
the outflow correlate well with the AGN bolometric
luminosity, resulting in energy conversion
efficiencies between 0.01% and 1%. Intriguingly, we
detect ubiquitous signs of ongoing circumnuclear
star formation. Their small size, the centrally
contained mass and energy, and the universally
detected circumnuclear star formation cast doubts
on the potency of these AGN-driven outflows as
agents of negative feedback.

[+ GC-18] Discovery of a Faint Quasar at z
~ 6 and Implications for Cosmic Reionization

Yongjung Kim'? Myungshin Im'?, Yiseul Jeon!?,
Minjin Kim%* Changsu Choi!?, Jueun Hong'?
Minhee Hyun'?, Hyunsung David Jun'®, Marios
Karouzos?, Dohyeong Kim'? Duho Kim'®, Jae-Woo
Kim'?, Ji Hoon Kim’, Seong-Kook Lee!?, Soojong
Pak®, Won-Kee Park®, Yoon Chan Taak'?, and
Yongmin Yoon'?

ICenter fore the Exploration of the Origin of the
Universe (CEQOU), ZAstronomy Program, FPED,
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Department of Physics & Astronomy, Seoul
National University, 3Korea Astronomy and Space
Science [Institute, 4University of Science and
Technology, 5J/et Propulsion Laboratory, California
Institute of Technology, 6Arizona State University,
School of Earth and Space Exploration, 7Subaru
Telescope, National Astronomical Observatory of
Japan, 8S5chool of Space Research and Institute of
Natural Sciences, Kyung Hee University:--

Recent studies suggest that faint active galactic
nuclei may be responsible for the reionization of
the universe. Confirmation of this scenario
requires spectroscopic identification of faint
quasars (Mo > -24 mag) at z > 6, but only a very
small number of such quasars have been
spectroscopically identified so far. Here, we report
the discovery of a faint quasar IMS
1220417.92+011144.8 at z ~ 6 in a 12.5 deg? region
of the SA22 field of the Infrared Medium-deep
Survey (IMS). The spectrum of the quasar shows a
sharp break at ~8443A, with emission lines
redshifted to z = 5.944 = 0.002 and rest-frame
ultraviolet continuum magnitude Mo = -23.59 =+
0.10 AB mas. The discovery of IMS
J220417.92+011144.8 is consistent with the expected
number of quasars at z ~6 estimated from quasar
luminosity functions based on previous
observations of spectroscopically identified
low-luminosity quasars. This suggest that the
number of Mo ~ -23 mag quasars at z ~ 6 may
not be high enough to fully account for the
reionization of the universe. In addition, our study
demonstrates that faint quasars in the early
universe can be identified effectively with a
moderately wide and deep near-infrared survey
such as the IMS.

[+ GC-19] GRB 140304A at z=5.283:
Implications on the high redshift universe
and the observed flaring activities

Soomin Jeong

Institute for Science and Technology in Space,
SKKU, Korea and Instituto de Astrofisica de
Astronomia-CSIC, Granada, Spain

Gamma ray burst, the most brightest explosion
phenomena in the current universe is well suited
for study of high redshift universe. We report the
afterglow multi-wavelength observation and GTC
spectroscopy follow up of GRB 140304A which was
exploded at z=5.283. The spectrum was shown
damped Lyman alpha features and a series of
absorption lines S, Si, Sill*, Oi, CII, ClI*, SiIlV are
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clearly detected at common redshift. Clear optical
flares are detected when X-ray flare happened and
a possible gamma-ray excess also. At this
conference, we report on implications for the GRB
host and environments wusing its absorption
features which place the results in context to other
well studied high redshift GRBs and studies about
the ejecta using its observed flaring activities.

[+ GC-20] Study on mapping of dark matter
clustering from real space to redshift space

Yi Zheng, Yong-Seon Song
Korea Astronomy and Space Science Institute,
Daejeon 34055, Republic of Korea

The mapping of dark matter clustering from real
to redshift spaces introduces the anisotropic
property to the measured density power spectrum
in redshift space, known as the Redshift Space
Distortion (hereafter RSD) effect. The mapping
formula is intrinsically non-linear, which is
complicated by the higher order polynomials due
to the indefinite cross correlations between the
density and velocity fields, and the Finger-of-God
(hereafter FoG) effect due to the randomness of
the peculiar velocity field. Furthermore, the
rigorous test of this mapping formula is
contaminated by the unknown non-linearity of the
density and velocity fields, including their auto-
and cross-correlations, for calculating which our
theoretical calculation breaks down beyond some
scales. Whilst the full higher order polynomials
remains unknown, the other systematics can be
controlled consistently within the same order
truncation in the expansion of the mapping
formula, as shown in this paper. The systematic
due to the wunknown non-linear density and
velocity fields is removed by separately measuring
all terms in the expansion using simulations. The
uncertainty caused by the velocity randomness is
controlled by splitting the FoG term into two
pieces, 1) the non-local FoG term being
independent of the separation vector between two
different points, and 2) the local FoG term
appearing as an indefinite polynomials which is
expanded in the same order as all other
perturbative polynomials. Using 100 realizations of
simulations, we find that the best fitted non-local
FoG function is Gaussian, with only one
scale-independent free parameter, and that our
new mapping formulation accurately reproduces
the observed power spectrum in redshift space at
the smallest scales by far, up to k ~ 0.3 h/Mpc ,
considering the resolution of future experiments.
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[+ GC-21] Cosmic Distances Probed Using
The BAO Ring

Cristiano G. Sabiu,Yong-SeonSong
Korea Astronomy and Space Science Institute,
Daejeon, South Korea

The cosmic distance can be precisely determined using a
‘standard ruler' imprinted by primordial baryon acoustic
oscillation (hereafter BAO) in the early Universe. The
BAO at the targeted epoch is observed by analyzing
galaxy clustering in redshift space (hereafter RSD) of
which theoretical formulation is not yet fully understood,
and thus makes this methodology unsatisfactory. The BAO
analysis through full RSD modeling is contaminated by
the systematic uncertainty due to a non--linear smearing
effect such as non—Ilinear corrections and uncertainty
caused by random viral velocity of galaxies. However,
BAO can be probed independently of RSD contamination
using the BAO peak positions located in the 2D
anisotropic correlation function. A new methodology is
presented to measure peak positions, to test whether it is
also contaminated by the same systematics in RSD, and
to provide the radial and transverse cosmic distances
determined by the 2D BAO peak positions. We find that
in our model independent anisotropic clustering analysis
we can obtain about 2% and 5% constraints on D, and
H' respectively with current BOSS data which is
competitive with other analysis.

[+ GC-23] Three-dimensional simulations of
star formation in central region of
barred-spiral galaxies

Woo-Young Seo, Woong-Tae Kim
Seoul National University

The central regions of barred-spiral galaxies
contain interesting gaseous structures such as
dust lanes located at the leading side of the bar
and nuclear rings that are sites of intense star
formation. Our previous studies showed how gas
structures form under the influence of a
non-axisymmetric bar potential and
temporal/spatial behavior of the star formation in
nuclear rings. However, previous works were
limited to 2-dimensional infinitesimally-thin,
unmagnetized and isothermal disks. To study
effects of cooling/heating, vertical motions of gas
structures and magnetic field, we use Mesh-Free
magneto-hydrodynamic simulation code GIZMO. We
find that temporal variations of the star formation
rates in the nuclear ring in the three-dimensional
model are overall similar those in the previous
two-dimensional results, although the former

shows more violent small-scale fluctuations near
the early primary peak. We will present our recent
results about evolution of gaseous structures and
star formation rate compare with results of
previous studies.

[+ GC-24] Non-axisymmetric Features of
Dwarf Elliptical Galaxies

Sungwon Kwak!, Woong-Tae Kim!, Soo-Chang
Rey?, Suk Kim?

!Seoul National University, °Chungnam National
University

About one tenth of dwarf elliptical galaxies found
in the Virgo cluster have a disk component, and
some of them even possess substructures such as
bars, lens, and spiral arms. We use N-body
simulations to study the formation of these
non-axisymmetric features in disky dwarf elliptical
galaxies. By mimicking VCC 856, a bulgeless dwarf
galaxy with embedded faint spiral arms, we
construct 11 sets of initial conditions with slight
dynamical variations based on observational data.
Our standard model starts slowly to form a bar at
~3 Gyr and then undergoes buckling instability that
temporarily weakens the bar although the bar
strength continues to grow afterward. We find 9 of
our models are unstable to bar formation and
undergo buckling instability. This suggests that
disky dwarf elliptical galaxies are intrinsically
unstable to form bars, accounting for a population
of barred dwarf galaxies in the outskirts of the
Virgo cluster. To understand the origin of the faint
grand-design spiral arms, we additionally construct
6 sets of models that undergo tidal interactions
with their neighbors. We find that faint spiral arms
consistent with observations develop when tidal
forcing is relatively weak although strong
encounter still results in bar formation. We discuss
our results in light of the dynamical evolution of
dwarf elliptical galaxies including mergers.

[t GC-25] Formation and evolution of
sub-galactic structures around dwarf
galaxy-sized halos

Kyungwon Chun!, Jihye Shin? Sungsoo S. Kim!?®
ISchool of Space Research, Kyung Hee University
2School of Physics, Korea Institute for Advanced
Study

JDepartment of Astronomy & Space Science, Kyung
Hee University

We aim to investigate formation of satellite
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sub-galactic structures around isolated dwarf
galaxies using cosmological hydrodynamic zoom
simulations. For this, we modify a cosmological
hydrodynamic code, GADGET-3, in a way that
includes gas cooling down to T~10K, gas heating by
universal reionization when z < 8.9, UV shielding
for high density regions of neew > 0.014cm™, star
formation in the dense regions (ny > 100cm™), and
supernova feedback. To get good statistics, we
perform three different simulations for different
target galaxies of the same mass of ~10'°Mqun. Each
simulation starts in a cubic box of a side length of
IMpc/h with 17 million particles from z = 49. The
mass of dark matter (DM) and gas particle is Mpy =
4.1%10° Mgun and Mgas = 7.9%X10% Mgun, respectively,
thus each satellite sub-galactic structure can be
resolved with more than hundreds or thousands
particles. We analyze total 90 sub-galactic
structures that have formed outside of the main
halos but infall the main halos. We found that 1)
mini halos that interact more with the other mini
halos tend to accrete the more mass, 2) mini halos
that interact more before the reionization tend to
form more stars, 3) mini halos with the more
interaction tend to approach closer to the galactic
center and have the lower orbital circularity, 4)
survivals even in the strong tidal fields evolve
baryon dominated system, such as globular
clusters.

[+ GC-26] Rotation of galaxies and the role
of galaxy mergers

Hoseung Choi, Sukyoung Yi.
Department of Astronomy, Yonsei University, Seoul
120-749, Korea

Recent integral-field spectrograph surveys have
found that similar-looking early type galaxies have
wide range of rotational properties (Emsellem et al.
2007). This finding initiated a new point of view to
the galaxies: rotation of galaxy as the first
parameter of galaxy classification (Emsellem et al.
2011, Cappellari et al. 2011, for example).

Some theoretical studies tried to address the
origin of galaxy rotation. Idealized galaxy merger
simulations have shown that galaxy-galaxy
interactions have significant effects on the rotation
of galaxies. Cosmological simulations by Naab et
al. 2014 also added some more insights to the
rotation of galaxies. However, previous studies
either lack cosmological background or have not
enough number of samples.

Running a set of cosmological hydrodynamic
zoom-in  simulations wusing the AMR code
RAMSES(Teyssier 2002). we have constructed a
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sample of thousands of galaxies in 20 clusters.
Here we present a kinematic analysis of a large
sample of galaxies in the cosmological context. The
overall distribution of rotation parameter of
simulated galaxies suggests a single peak
corresponding to fast rotating galaxies. But when
divided by mass, we find a strong mass
dependency of galaxy rotation, and massive
galaxies are distinctively slow rotating. The
cumulated effective of mergers seems to neutralize
galaxy rotation as suggested by previous studies
(Khochfar et al. 2011, Naab et al. 2014, and Moody
et al. 2014). This is consistent with the fact that
massive galaxies tend to rotate more slowly after
numerous mergers. However, if seen individually,
merger can either increase or decrease galaxy
rotation depending on mass ratio, orbital
parameter, and relative rotation axis of the two
galaxies. This explains the existence of some
non-slow rotating massive early type galaxies.

[+ GC-27] A 3-D BICONICAL OUTFLOW
MODELING OF GAS KINEMATICS FOR TYPE 2
AGNs

Hyun-Jin Bae!?, Jong-Hak Woo?

!Department of Astronomy, Yonsei University
?Astronomy Program, Department of Physics and
Astronomy, Seoul National University

To understand the observed kinematics in the
narrow-line region (NLR) of type 2 AGNs, we
construct a model of 3-D biconical outflow
combined with a thin dust plane. The model
consists of two identical cones whose apex is
located at the nucleus, and the cones are
axisymmetric with respect to the bicone axis. After
we define the properties of the bicone and the dust
plane, we calculate a spatially integrated velocity
and velocity dispersion along the line-of-sight
using various physical parameters. As we test the
effect of model parameters, we find three key
parameters determining the integrated kinematics:
intrinsic outflow velocity, bicone inclination, and
the amount of dust extinction. The velocity
dispersion increases as the intrinsic outflow
velocity or the bicone inclination increases, while
the velocity shift increases as the amount of dust
extinction increases. We confirm that the
integrated velocity dispersion can be a good
indicator of the intrinsic outflow velocity unless
dust extinction is not very strong (>~80%), while
the effect of dust extinction can be alleviated by
combining the integrated velocity and the velocity
dispersion. Based on the simulated velocity
distributions using the 3-D models, the variety of



the observed [O m] line profiles of type 2 AGNs can
be well reproduced. In addition, we perform Monte
Carlo simulations based on the different sets of
model parameters. By comparing the model results
with the observed [O m] kinematics of ~39,000
SDSS type 2 AGNs (Woo et al. 2016), we find that
the observed [O m] velocity-velocity dispersion
distribution is well reproduced by the biconical
outflow model, enabling us to constrain the
intrinsic physical parameters of outflows.

[+ ST-01] KIC 6220497: A New Algol-type
Eclipsing Binary with 6 Sct Pulsations

Jae Woo Lee
Korea Astronomy and Space Science [nstitute,
Daejeon 34055

We present the physical properties of KIC
6220497 exhibiting multiperiodic pulsations from
the Kepler photometry. The light curve synthesis
represents that the eclipsing system is a
semi-detached Algol with a mass ratio of g=0.243,
an orbital inclination of i=77.3 deg, and a
temperature difference of AT=3,372 K, in which the
detached primary component fills its Roche lobe by
~87% and is about 1.6 times larger than the
lobe-filling secondary. To detect reliable pulsation
frequencies, we analyzed separately the Kepler
light curve at the interval of an orbital period.
Multiple frequency analyses of the
eclipse-subtracted light residuals reveal 32
frequencies in the range of 0.75-20.22 d! with
semi-amplitudes between 0.27 and 4.55 mmasg.
Among these, four frequencies (fi, fy, fs, f7) may be
attributed to pulsation modes, while the other
frequencies can be harmonic and combination
terms. The pulsation constants of 0.16-0.33 d and
the period ratios of Ppu/Pomn = 0.042-0.089 indicate
that the primary component is a & Sct pulsating
star in p modes and, thus, KIC 6220497 is an
oscillating eclipsing Algol (oEA) star. The dominant
pulsation period of about 0.1174 d is considerably
longer than the values given by the empirical
relations between the pulsational and orbital
periods. The surface gravity of log g = 3.78 is
significantly smaller than those of the other oEA
stars with similar orbital periods. The pulsation
period and the surface gravity of the pulsating
primary demonstrate that KIC 6220497 would be
the more evolved EB, compared with normal oEA
stars.

[+ ST-02] The first photometric analysis of
the close binary system NSVS 1461538

Hyoun-Woo Kim, Chun-Hwey Kim

Department of Astronomy and Space Science,
Chungbuk National University, Cheongju, 28644,
Korea

The follow-up BVRI photometric observations of
NSVS 1461538, which was discovered as an Algol/B
Lyr eclipsing variable by Hoffman, Harrison &
McNamara (2009), were performed for three years
from 2011 to 2013 by using the 61-cm telescope
and CCD cameras of Sobaeksan Optical Astronomy
Observatory (SOAO). New light curves have deep
depths both of the primary and secondary eclipses,
rounded shapes outside eclipses and a strong
O’Connell effect, indicating that NSVS 1461538 is a
typical W UMa close binary system rather than an
Algol/B Lyr type binary star. A period study with
all the timings shows that the orbital period may
vary in a sinusoidal way with a period of about 5.6
yr and a small semi-amplitude of about 0.008 d.
The cyclical period variation was interpreted as a
light-time effect due to a tertiary body with a
minimum mass of 0.66M®. The first photometric
solution with the Wilson-Devinney binary model
shows that the system is a W-subtype contact
binary with the mass ratio (g=m./my) of 3.46, orbit
inclination of 85.6 deg and fill-out factor of 30%.
From the existing empirical relationship between
parameters, the absolute dimension was estimated.
The masses and radii of the component stars are
0.28M® and 0.71R® for the less massive but
hotter primary star, respectively, and 0.96M® and
1.21R®, for the more massive secondary,
respectively. Possible evolution of the system is
discussed in the mass-radius and the
mass-luminosity planes.

[+ ST-03] The First Photometric Study of
the Neglected Contact Binary GX Aurigae

Jang-Ho Park!?, Jae Woo Lee!, and Chun-Hwey
Kim?

'Korea Astronomy and Space Science Institute,
?Chungbuk National University

New CCD photometric observations of GX Aur
have been made between 2004 and 2015. Our light
curves are the first ever compiled and display the
variable O'Connell effect. The light variations are
satisfactorily modeled by including time-varying
cool-spots on the component stars. Our light curve
synthesis indicates that the eclipsing pair is an
A-type contact binary with parameters of i = 81.1
deg, AT = 36 K, g = 0.950 and f = 46%. Including
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our 25 timing measurements, a total of 83 times of
minimum light spanning about 66 yr were used for
a period study. It was found that the orbital period
of GX Aur has varied due to two periodic
oscillations superposed on an upward-opening
parabolic variation. The long-term period increase
rate is deduced as +9.636x107'° d yr!, which can
be produced as a mass transfer from the
secondary star to the primary at a rate of
3.136%10°® M., yr!, among the largest rates for
contact systems. The periods and semi-amplitudes
of the two periodic variations are about P; = 8.7 yr
and P4 = 21.2 yr, and K3 = 0.011 d and K4 = 0.017 d,
respectively. The most reasonable explanation for
both cycles is a pair of light-travel-time effects
driven by the possible existence of an unseen third
and fourth components with projected masses of
Ms = 0.91 Ms and My = 1.09 Mg in eccentric orbits
of e3 = 0.13 and e4 = 0.73. Because no third light
was detected in the light curve synthesis, each
circumbinary object could be a compact star or a
binary itself.

[+ ST-04] Apsidal motions of 90 eccentric
binary systems in the Small Magellanic
Cloud

Kyeongsoo Hong!, Jae Woo Lee!?, Seung-Lee Kim!?,
Jae-Rim Koo', and Chung-Uk Lee!?

'Korea Astronomy and Space Science Institute,
?University of Science and Technology

We examined thousands of light curves of stars
brighter than 18.0 mag in [ band and less than
mean magnitude error of 0.1 mag in V band from
the OGLE-III eclipsing binary catalogue, and found
90 new binary systems exhibiting apsidal motion. In
this study, the samples of apsidal motion stars in
the SMC were increased by 250 percent than
previously known. In order to determine the period
of the apsidal motion for the binaries, we analysed
in detail both light curves and eclipse timings
using the MACHO and OGLE photometric database
obtained for about 20 yrs. For the eclipse timing
diagrams of the systems, new times of minimum
light were derived from the full light curve
combined at intervals of one yr from the survey
data. The binaries presented in this paper have
apsidal motion periods in the range of 12-918 yrs.
An additional short-term oscillation was detected
in five systems (OGLE-SMC-ECL-1634, 1947, 3035,
4946, and 5382), which most likely arise from the
existence of a third body orbiting each eclipsing
binary. All of the selected systems can be used for
the statistical study of the interior structure of the
stars in the SMC through their apsidal motions due
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to the homogeneous data and consistent analysis
methods.

[+ ST-05] Wolf-Rayet star evolution with
clumpy envelope structure.

Hye-Eun Jang, Sung-Chul Yoon
Seoul National University

It is well known that theoretical models of
Wolf-Rayet stars are not consistent with
observational data in terms of temperature and
stellar radius. Recent study in analytical and
numerical simulations show the importance of
density inhomogeneity in stellar envelope. Using
1-dimensional numerical simulations, we study
how such clumpiness arisen over convective
surface of Wolf-Rayet stars affect their
evolutionary path. Starting from pure helium star
models, we constructed 21 different initial
conditions by varying stellar mass, metallicity, and
the clumpiness of the sub-surface convection
zone. We run the simulations wuntil the
oxygen-burning is reached and find that the
influence of the clumpiness is sensitive to the
initial metallicity. Our models with high metallicity
including the effect of the density inhomogeneity
can roughly explain the observed properties of
Wolf-Rayet stars such as stellar radius and
temperature. By contrast, despite a considerable
amount of density inhomogeneity is given, low
metallicity models could not fully explain
observations. To understand the inconsistency in
low metallicity models, detailed study with
improved model is required, taking account of the
error range of the observations.

[+ ST-06] Infrared-Visible Photometric
Analyses of Core-collapse Supernovae and
Supernova Dust Formation

Mina Pak!?, Dae-Sik Moon® Sang Chul KIM!'?,
Pegah Salbi®, Avishay Gal-Yam®* Ho-Gyu Lee!, and
CCCP Members

!{Korea Astronomy and Space Science Institute
(KASI), Republic of Korea,

?Korea University of Science and Technology
(UST), Republic of Korea,

SDepartment of Astronomy and Astrophysics,
University of Toronto, Canada,

YDepartment of Particle Physics and Astrophysics,
Faculty of Physics, The Weizmann I[nstitute of
Science, Israel

We present multiband photometric analyses of
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10 core-collapse supernovae in the near-infrared
and visible wavebands. Our infrared data is from
observations of the supernovae using the Wide
Field Infrared Camera at the Palomar 5-m
telescope as part of the Caltech Core-Collapse
Supernova Program, while we obtain the visible
data from publicly available data base. By fitting
the broadband spectral energy distribution with a
black body and, when necessary, modified black
body component, we estimate physical parameters
of the supernovae more accurately and also
conduct a systematic investigation of when the
supernovae show any indication of dust formation.

[+ ST-07] Time monitoring observations of
H20 and SiO masers toward semi-regular
variable star R Crateris

Dong-Jin Kim'?, Se-Hyung Cho? Young-Joo Yun?
JaeHeon Kim? Yoon Kyung Choi?, Dong- Whan
Yoon?, Suk-Jin Yoon!

!Department of Astronomy, Yonsei University,
’Korea Astronomy and Space Science Institute

With the Korean VLBI Network (KVN), both single
dish and VLBI monitoring observations of H20 and
SiO  masers were performed toward the
semi-regular variable star R Crateris. In the case
of 11 VLBI monitoring observations from Jan. 5,
2014 to Jan. 7, 2016, successful superposed maps
of H20 and SiO masers were obtained at 7 epochs
by adopting the Source Frequency Phase
Referencing (SFPR) method. These results enable
us to investigate the development of outflow and
asymmetric motions from SiO maser to H20 maser
regions according to stellar pulsation which are
closely related with a mass-loss process. Single
dish monitoring observations of H20 and SiO
masers were also carried out from 2009 June to
2016 Feb. Intensity variations between HZ20 and SiO
masers were investigated according to stellar
optical phases together with peak velocity
variations with respect to the stellar velocity. We
will compare the VLBI results among different
maser transitions with those of single dish.

[+ ST-08] Calibrator Survey for evolved
stars using the KVN

Yoon Kyung Choi, Jan Wagner, Taehyun Jung,
Youngjoo Yun, and Se-Hyung Cho
Korea Astronomy and Space Science I[nstitute

We present results of a calibrator search near
twenty evolved stars wusing the Korean VLBI

Network (KVN). Our evolved star targets include
candidate sources for a Key Science Project (KSP)
of the KVN. The KSP plans to investigate the
spatial structure and dynamical effects between
SiO and H20 maser regions including mass-loss
process and development of asymmetry in
circumstellar envelopes of evolved stars. For these
purposes, we need compact and @ strong
extragalactic sources close to the evolved stars.
We carried out 5 observations in order to detect
radio continuum sources that can be used for
source frequency phase-referencing (SFPR) -based
analysis. We observed 153 sources, out of which
we detected 29 at 22 GHz and 20 at 43 GHz at
signal-to-noise ratios higher than 50 at all
baselines. Therefore, we successfully found target
and calibrator pairs for the KVN KSP.

[~ ST-09] Radial distribution of RGB stars in
the Globular Clusters with multiple stellar
populations

Dongwook Lim!, Young-Wook Lee!, Sang-Il Han?
Dong-Goo Roh?

{Center for Galaxy Evolution Research &
Department of Astronomy, Yonsei University
?Korea Astronomy and Space Science Institute

Most globular clusters are now known to have
two or more stellar populations with different
chemical properties. In order to understand the
origin and evolution of multiple stellar populations
in these globular clusters, it is necessary to study
not only the chemical property, but also the
dynamical property. In our previous works (Lim et
al. 2015; Han et al. 2015), we have shown that Ca
narrow-band photometry can be combined with
low-resolution spectroscopy to effectively study the
chemical properties of globular clusters. In this
talk, we will show our observations are also useful
to study the radial distribution of stars in globular
clusters with multiple stellar populations, and
report our preliminary results.

[+ ST-10] Spectroscopic study of Planetary
hosting star HD 20794

Pakakaew Rittipruk, Alexander V. Yushchenko, and
Young-Woon Kang

Departtment of Astronomy and Space Science,
Sejong University, Seoul, Republic of Korea

We observed the high resolution spectra of a

solar-neighborhood planetary hosting star HD
20794. The analysis of spectroscopic data was
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performed using URAN and SYNTHE programs.
These spectra allow us to determine the effective
temperatures, surface gravities, microturbulent
velocities and, chemical abundances. Bond et al.
(2008) found chemical abundance for 11 elements,
but using the Spectrum synthesis method we have
so far determine about 30 elements. We have
derived iron metallicity [Fel/H] = -0.42+0.03,
[Fell/H] = -0.43+0.012, and surface gravity, log g =
4.48, in good agreement with values from previous
investigation. This research was supported by the
Korea Astronomy and Space Science Institute
under the R&D program(Project No.
2015-1-320-18) supervised by the Ministry of
Science, ICT and Future Planning.

[+ ST-11] Bright stars observed by
FIMS/SPEAR

Young-Soo Jo'?, Kwang-Il Seon'®, Kyoung-Wook
Min?, Yeon-Ju Choi**, Tae-Ho Lim? Yeo-Myeong
Lim? Jerry Edelstein® and Wonyong Han!

!Korea Astronomy and Space Science Institute
(KASI), ?Korea Advanced Institute of Science and
Technology (KAIST), °Astronomy and Space
Science Major, Korea University of Science and
Technology, *Korea Aerospace Research Institute
(KARI), *Space Sciences Laboratory, University of
California, Berkeley

In this paper, we present a catalogue of the
spectra of bright stars observed during the sky
survey using the Far-Ultraviolet Imaging
Spectrograph (FIMS), which was designed primarily
to observe diffuse emissions. By carefully
eliminating the contamination from the diffuse
background, we obtain the spectra of 70 bright
stars observed for the first time with a spectral
resolution of 2-3A over the wavelength of 1370-
1710 A. The far-ultraviolet spectra of an additional
139 stars are also extracted with a better spectral
resolution and/or higher reliability than those of
the previous observations. The stellar spectral type
of the stars presented in the catalogue spans from
09 to A3. The method of spectral extraction of the
bright stars is validated by comparing the spectra
of 323 stars with those of the International
Ultraviolet Explorer (IUE) observations.

LT

[gF SS-01] Steady-State Solution for Solar
Wind Electrons by Spontaneous Emissions

44 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016

Sunjung Kim!, Peter H. Yoon'? and G. S. Choe'
!School of Space Research, Kyung Hee University,
Yongin, Gyeonggi 446-701, Korea, *University of
Maryland, College Park, Maryland 20742, USA

The solar wind electrons are made of three or
four distinct components, which are core
Maxwellian background, isotropic halo, and
super-halo (and sometimes, highly field-aligned
strahl component which can be considered as a
fourth element). We put forth a steady-state model
for the solar wind electrons by considering both
the steady-state particle and wave Kinetic
equations. Since the steady-state solar wind
electron VDFs and the steady-state wave
fluctuation spectrum are related to each other, we
also investigate the complete fluctuation spectra in
the whistler and Langmuir frequency ranges by
considering halo- and superhalo-like model
electron VDFs. It is found that the energetic
electrons make important contributions to the total
emission spectrum. Based on this, we complete the
steady-state model by considering both the
whistler and Langmuir fluctuations. In particular,
the Langmuir fluctuation plays an important role
in the formation and maintenance of nonthermal
electrons.

[+ SS-02] Comparison of Empirical
Magnetopause Location Models with
Geosynchronous Satellite Data

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

In this study, we identify 307 the
geosynchronous magnetopause crossing (GMC)
using geosynchronous satellite observation data
from 1996 to 2010 as well as make an
observational test of magnetopause location models
using the identified events. For this, we consider
three models: Petrinec and Russell (1996), Shue et
al. (1998), and Lin et al. (2010). To evaluate the
models, we estimate a Probability of Detection
(PoD) and a Critical Success Index (CSI) as a
function of year. To examine the effect of solar
cycle phase, we consider three different time
periods: (1) ascending phase (1996-1999), (2)
maximum phase (2000-2002), and (3) descending
phase (2003-2008). Major results from this study
are as follows. First, the PoD values of all models
range from 0.6 to 1.0 for the most of years.
Second, the PoD values of Lin et al. (2010) are
noticeably higher than those of the other models.
Third, the CSI values of all models range from 0.3
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to 0.6 and those of Shue et al. (1998) are slightly
higher than those of the other models. Fourth, the
predicted magnetopause radius based on Lin et
al.(2010) well match the observed one within one
earth radius, while that on Shue et al. (1998)
overestimate the observed one by about 2 earth
radii. Fifth, the PoD and CSI values of all the
models are better for the solar maximum phase
than those for the other phases, implying that the
models are more optimized for the phase.

[+ SS-03] Collisionless Magnetic
Reconnection and Dynamo Processes in a
Spatially Rotating Magnetic Field

Junggi Lee , G. S. Choe, and Inhyeok Song
Kyung Hee University

Spatially rotating magnetic fields have been
observed in the solar wind and in the Earth’s
magnetopause as well as in reversed field pinch
(RFP) devices. Such field configurations have a
similarity with extended current layers having a
spatially varying plasma pressure instead of the
spatially varying guide field. It is thus expected
that magnetic reconnection may take place in a
rotating magnetic field no less than in an extended
current layer. We have investigated the
spontaneous evolution of a collisionless plasma
system embedding a rotating magnetic field with a
two-and-a-half-dimensional electromagnetic
particle-in-cell (PIC) simulation. In
magnetohydrodynamics, magnetic flux can be
decreased by diffusion in O-lines. In kinetic
physics, however, an asymmetry of the velocity
distribution function can generate new magnetic
flux near O- and X-lines, hence a dynamo effect.
We have found that a magnetic-flux-reducing
diffusion phase and a magnetic-flux-increasing
dynamo phase are alternating with a certain
period. The temperature of the system also varies
with the same period, showing a similarity to
sawtooth oscillations in tokamaks. We have shown
that a modified theory of sawtooth oscillations can
explain the periodic behavior observed in the
simulation. A strong guide field distorts the
current layer as was observed in laboratory
experiments. This distortion is smoothed out as
magnetic islands fade away by the O-line diffusion,
but is soon strengthened by the growth of
magnetic islands. These processes are all repeating
with a fixed period. Our results suggest that a
rotating magnetic field configuration continuously
undergoes deformation and relaxation in a short
time-scale although it might look rather steady in
a long-term view.

[+ SS-04] Dependence of spacecraft
anomalies at different orbits on energetic
electron and proton fluxes

Kangwoo Yi', Yong-Jae Moon'?, Ensang Lee? and
Jae-Ok Lee!

{School of Space Research, Kyung Hee University,
Korea, ?Astronomy & Space Science, Kyung Hee
University, Korea

In this study we investigate 195 spacecraft
anomalies from 1998 to 2010 from Satellite News
Digest (SND). We classify these data according to
types of anomaly : Control, Power, Telemetry etc.
We examine the association between these anomaly
data and daily peak particle (electron and proton)
flux data from GOES as well as their occurrence
rates. To determine the association, we use two
criteria that electron criterion is >10,000 pfu and
proton criterion is >100 pfu. Main results from this
study are as flows. First, the number of days
satisfying the criteria for electron flux has a peak
near a week before the anomaly day and decreases
from the peak day to the anomaly day, while that
for proton flux has a peak near the anomaly day.
Second, we found a similar pattern for the mean
daily peak particle (electron and proton) flux as a
function of day before the anomaly day. Third, an
examination of multiple spacecraft anomaly events,
which are likely to occur by severe space weather
effects, shows that anomalies mostly occur either
when electron fluxes are in the declining stage, or
when daily proton peak fluxes are strongly
enhanced. This result is very consistent with the
above statistical studies. Our results will be
discussed in view of the origins of spacecraft
anomaly.

[t SS-05] Prediction of Long-term Solar
Activity based on Fractal Dimension Method

Rok-Soon Kim!?
!Korea Astronomy and Space Science Institute,
2University of Science and Technology

Solar activity shows a self-similarity as it has
many periods of activity cycle in the time series of
long-term observation, such as 13.5, 51, 150, 300
days, and 11, 88 years and so on. Since fractal
dimension is a quantitative parameter for this kind
of an irregular time series, we applied this method
to long-term observations including sunspot
number, total solar irradiance, and 3.75 GHz solar
radio flux to predict the start and maximum times
as well as expected maximum sunspot number for
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the next solar cycle. As a result, we found that the
radio flux data tend to have lower fractal
dimensions than the sunspot number data, which
means that the radio emission from the sun is
more regular than the solar activity expressed by
sunspot number. Based on the relation between
radio flux of 3.75 GHz and sunspot number, we
could calculate the expected maximum sunspot
number of solar cycle 24 as 156, while the
observed value is 146. For the maximum time,
estimated mean values from 7 different
observations are January 2013 and this is quite
different to observed value of February 2014. We
speculate this is from extraordinary extended
properties of solar cycle 24. As the cycle length of
solar cycle 24, 10.1 to 12.8 years are expected, and
the mean value is 11.0. This implies that the next
solar cycle will be started at December 2019.

[+ SS-06] Spatial and Statistical Properties
of Electric Current Density in the Nonlinear
Force-Free Model of Active Region 12158

Jihye Kang (73%]8)])!, Tetsuya Magara'?. Satoshi
Inoue®

ISchool of Space Research, Kyung Hee University
(H3]ojekw LXER}FSFAE), “Department of Astronomy
and Space Science, Kyung Hee University
(Asgjstw Lxatstat) ‘Max-Plank Institute for
Solar System Research in Germany

The formation process of a current sheet is
important for solar flare from a viewpoint of a
space weather prediction. We therefore derive the
temporal development of the spatial and statistical
distribution of electric current density distributed
in a flare-producing active region to describe the
formation of a current sheet. We derive time
sequence distribution of electric current density by
applying a nonlinear force-free approximation
reconstruction to Active Region 12158 that
produces an Xl1.6-class flare. The time sequence
maps of photospheric vector magnetic field used
for reconstruction are captured by a Helioseismic
and Magnetic Imager (HMI) onboard Solar Dynamic
Observatory (SDO) on 10th September, 2014. The
spatial distribution of electric current density in
NLFFF model well reproduce observed sigmoidal
structure at the preflare phase, although a layer of
high current density shrinks at the postflare
phase. A double power-law profile of electric
current density is found in statistical analysis. This
may be expected to use an indicator of the
occurrence of a solar flare.
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[+ SS-07] Comparison of the Damped
Oscillations in between the Solar and Stellar
flares

Kyung-Suk Cho'? I1-HyunCho'? Su-JinKim!
!{Korea Astronomy and Space Science Institute,
2University of Science and Technology

We explore the similarity and difference of the
quasi-periodic pulsations (QPPs) observed during
the solar and stellar X-ray flares. For this, we
identified 59 solar QPPs in the X-ray observed by
the Reuven Ramaty High-Energy Solar
Spectroscopic Imager (RHESSI) and 52 stellar QPPs
from X-ray Multi Mirror Newton observatory
(XMM-Newton). The Empirical Mode Decomposition
(EMD) method and least-square-fit with the
damped sine function are applied to obtain the
periods and damping times of the QPPs. We found
that (1) the periods and damping times of the
stellar QPPs are 7.80 and 13.80 min, which are
comparable with those of the solar QPPs 0.55 and
0.97 min. (2) The ratio of the damping times to the
periods observed in the stellar QPPs are found to
be statistically identical to the solar QPPs, (3) The
damping times are well describe by the power law.
The power indices of the solar and stellar QPPs are
0.891£0.172 and 0.953+0.198, which are consistent
with the previous results. Thus, we conclude that
the underlying mechanism responsible for the
stellar QPPs are the natural oscillations of the
flaring or adjacent coronal loops as in the Sun.

[t SS-08] Simulation of a solar eruption
with a background solar wind

Hwanhee Lee(0]3t3])!, Tetsuya Magara'?, Jihye
Kang(7}x]&])!, Satoshi Inoue®

ISchool of Space Research, Kyung Hee University,
Rep. of Korea (F3/tjjglw R2FEA}8T),
’Department of Astronomy and Space Science,
Kyung Hee University, Rep. of Korea (ZF3]0jglw
©=g5tal), ‘Max-Planck Institute for Solar System
Research, Germany

We construct a solar eruption model with a
background solar wind by performing
three-dimensional zero-beta magnetohydrodynamic
(MHD) simulation. The initial configuration of a
magnetic field is given by nonlinear force-free field
(NLFFF) reconstruction applied to a flux emergence
simulation. The background solar wind is driven by
upflows imposed at the top boundary. We analyzed
the temporal development of the Lorentz force at
the flux tube axis. Based on the results, we
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demonstrate that a solar eruption is caused by the
imbalance between magnetic pressure gradient
force and magnetic tension force. We conclude
that this imbalance is produced by a weak but
continuously existing solar wind above an active
region.

[+ SS-09] Development of Full ice-cream
cone model for HCME 3-D parameters

Hyeonock Na, Yong-Jae Moon, and Harim Lee
School of Space Research, Kyung Hee University,
Korea

The  determination of three dimensional
parameters (e.g., radial speed, angular width,
source location) of Coronal Mass Ejections (CMEs)
is very important for space weather forecast. To
estimate these parameters, several cone models
based on a flat cone or a shallow ice-cream cone
with spherical front have been suggested. In this
study, we investigate which cone model is proper
for halo CME morphology using 26 CMEs which are
identified as halo CMEs by one spacecraft (SOHO
or STEREO-A or B) and as limb CMEs by the other
ones. From geometrical parameters of these CMEs
such as their front curvature, we find that near
full ice-cream cone CMEs are dominant over
shallow ice-cream cone CMEs. Thus we develop a
new full ice-cream cone model by assuming that a
full ice-cream cone consists of many flat cones
with different heights and angular widths. This
model is carried out by the following steps: (1)
construct a cone for given height and angular
width, (2) project the cone onto the sky plane, (3)
select points comprising the outer boundary, (4)
minimize the difference between the estimated
projection speeds with the observed ones. We apply
this model to 12 SOHO halo CMEs and compare the
results with those from other stereoscopic methods
(a geometrical triangulation method and a
Graduated Cylindrical Shell model) based on
multi-spacecraft data.

[+ SS-10] Comparison between quasi-linear
theory and particle-in-cell simulation of
solar wind instabilities

Junga Hwang'?, Jungjoon Seough® Peter H. Yoon*®
!Korea Astronomy and Space Science Institute
’Korea University of Science and Technology
SUniversity of Toyama, Japan

‘University of Maryland

*Kyung Hee University

The protons and helium ions in the solar wind
are observed to possess anisotropic temperature
profiles. The anisotropy appears to be limited by
various marginal instability conditions. One of the
efficient methods to investigate the global
dynamics and distribution of various temperature
anisotropies in the large-scale solar wind models
may be that based upon the macroscopic
quasi-linear  approach. The present paper
investigates the proton and helium ion anisotropy
instabilities on the basis of comparison between
the quasi-linear theory versus particle-in-cell
simulation. It is found that the overall dynamical
development of the particle temperatures is quite
accurately reproduced by the macroscopic
quasi-linear scheme. The wave energy
development in time, however, shows somewhat
less restrictive comparisons, indicating that while
the quasi-linear method is acceptable for the
particle dynamics, the wave analysis probably
requires higher-order physics, such as wave-wave
coupling or nonlinear wave-particle interaction.
We carried out comparative studies of proton
firehose instability, aperiodic ordinary mode
instability, and helium ion anisotropy instability. It
was found that the agreement between QL theory
and PIC simulation is rather good. It means that
the quasilinear approximation enjoys only a limited
range of validity, especially for the wave dynamics
and for the relatively high-beta regime.

[+ SS-11] Seasonal Variations of the
Zodiacal Light toward the Ecliptic Poles at
the Infrared Wavelengths

Jeonghyun Pyo!, Il-Joong Kim!, Woong-Seob
Jeong!?, Dae-Hee Lee!, Bongkon Moon', Youngsik
Park!, Sung-Joon Park!, Won-Kee Park!, Duk-Hang
Lee'?, Uk-Won Nam!, Wonyong Han'!? Kwang-Il
Seon!?, Toshio Matsumoto®, Min Gyu Kim*, Hyung
Mok Lee?

{Korea Astronomy and Space Science Institute,
?University of Science & Technology, *ISAS/JAXA,
Japan, ?Seoul National University

The =zodiacal light (ZL), combination of the
sunlight scattered by and the infrared light emitted
by the interplanetary dust (IPD) particles, changes
with time due to the asymmetric distribution of the
particles with respect to the Earth's orbit.
Especially, the variation of the ZL brightness
toward the ecliptic poles are useful to probe the

|-O||

P2 255 H X418 15, 20163 4Y / 47



properties of the global distribution of the IPD
because we can evade the effect of the small scale
structures, such as the asteroidal dust bands. The
ecliptic poles are frequently visited by the infrared
(IR) space telescopes owing to their
sun-synchronous orbits or for specific purposes.
We collect and analyze the observations toward the
ecliptic poles by COBE/DIRBE, AKARI, and MIRIS,
covering the wavelengths from about 1 to 25 pm.
The observed seasonal variations of the ZL are
modeled with a simple IPD cloud model to derive
cloud parameters. The parameters are compared
with those of the empirical cloud models by Kelsall
et al. (1998) and Kondo et al. (2016), and the
discrepancies are discussed.

[+ SS-12] A Polarimetric Study of
Long-Period Comet C/2013 US10 (Catalina)
and Estimation of Its Gas Contamination in
Optical and Near-Infrared Wavelengths

Yuna Grace Kwon', Masateru Ishiguro', Daisuke
Kuroda?, Hidekazu Hanayama®, Koji S. Kawabata®,
Hiroshi Akitaya?!, Ryosuke Itoh?, Tatsuya Nakaoka®
!Department of Physics and Astronomy, Seoul
National University, Gwanak, Seoul 08826, Korea,
ynkwon@astro.snu.ac.kr, “Okayama Astrophysical
Observatory, National Astronomical Observatory of
Japan, Asakuchi, Okayama 719-0232, Japan,
3Ishigakijima Astronomical Observatory, National
Astronomical Observatory of Japan, Ishigaki,
Okinawa 907-0024, Japan, ‘Hiroshima Astrophysical
Science Center, Hiroshima University, Kagamiyama
1-3-1, Higashi-Hiroshima 739-8526, Japan

Polarimetric study of light scattering from
cometary dust particles can provide us opportunity
to decipher their characteristics, such as sizes,
structures, compositions of dust grains, etc.
Herein, we present the results of our polarimetric
study of long-period comet, C/2013 USI0
(Catalina), in optical and near-infrared wavelengths
which appeared at large phase angle (52.7 degrees)
around the mid-December, 2015. We performed
polarimetric and spectroscopic observations with
HONIR, attached to the 1.5-m telescope at
Higashi-Hiroshima Observatory, on UT 2015
December 17—18 and also obtained optical imaging
data sets by the Ishigakijima Astronomical
Observatory (IAO) and Okayama Astrophysical
Observatory (OAQ) taken between 2014—2015. By
measuring the intensities of gas emission lines with
respect to dust continuum and considering
transmittance of each filter, we estimated that the
percentages of gas contamination are
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approximately 10 percents in Rc-band and 3
percents in Ic-band. With these results, we derive
the degree of linear polarization scattered solely
from dust components in the coma. At this
presentation, we will compare the phase-angle
dependence of the degree of linear polarization
with those of previous archive data in a wide
coverage of wavelengths from Rc-band to Ks-band.
Finally, we are supposed to discuss the spatial
variations in polarization within the coma.

[+ SS-13] Dynamical evolution of dust
particles: from comets to the inner solar
system

Hongu Yang and Masateru Ishiguro
Seoul National University
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[+ SS-14] Measuring Homopause
Temperatures of Jupiter, Saturn, and Titan
via Three-micron Emission Spectra of CH,

Sang-Joon Kim
School of Space Research, Kyung Hee University,
Korea

Current high-resolution IR spectroscopy at
ground-based observatories made it possible to
observe 3-pm CH; emission lines from the
atmospheres of Jupiter, Saturn, and Titan through
narrow atmospheric windows avoiding the
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counterparts of telluric CH; absorptions if proper
Doppler shifts betwen Earth and these planetary
objects are provided. We are also expecting
low-resolution (R~300) infrared spectra of Jupiter
from the wupcoming observations by JUNO’s
infrared 2-5 pupm  spectrograph during the
encounter with Jupiter approximately starting from
July 4, 2016. Although the spectral resolution is not
enough to resolve the 3-um P, Q, R branch lines of
CH4, the gross envelopes of the P, Q, R branches
should yield information on rotational
temperatures. The rotational temperatures are
useful because theycan be regarded as local
temperatures, as discussed by Kim et al. (2014).
Since the 3-pm CH; emission is mostly formed at
micro-bar pressure levels, the derived rotational
temperatures represent the local temperatures
near the hompause of Jupiter. We discuss possible
sciences from the derived homopause
temperatures in the auroral and non-auroral
regions of Jupiter.

[+ SS-16] An interpretation of potential
catastrophic collision at P/2010 A2

Yoonyoung Kim', Masateru Ishiguro', Tatsuhiro
Michikami?, Akiko M. Nakamura®

!Seoul National University, ?Kinki University, *Kobe
University

Solar System has evolved with numerous
collisions among asteroids. Ancient catastrophic
collisions of large parent bodies led the formation
of asteroid families and relevant dustband
structures up to the present day, and it would be
interesting to address a question - “what happens
if an asteroid collides with another asteroid?”
Recent discoveries of “active asteroids” in the
main-belt have attracted interest for their potential
to witness a catastrophic collision in the current
Solar System. So far, however, there is no direct
evidence for catastrophic collision on active
asteroids while several objects have been
confirmed for other mechanisms (e.g., 596 Scheila
for impact cratering, P/2013 R3 and P/2013 P5 for
rotational breakup). The most potential candidate
for catastrophic collision could be a sub-km active
asteroid P/2010 A2, which is still controversial on
its driving mechanism, but if confirmed, would
have made P/2010 A2 the unique example of
catastrophic collision on the current main asteroid
belt. In this presentation, we revisit all of archival
data of P/2010 A2 in a combination with our own
observation using Subaru/Suprime-Cam on 2011
June, where we have a great benefit of a large

orbital coverage. We found a grain size
dependence of dust ejection velocity from P/2010
A2 (a power-law size distribution with an index of
k~ -1/10), which is favorable to a catastrophic
disruption scenario in agreement with laboratory
impact experiments. At this conference, we plan to
provide our understanding of the morphology of
P/2010 A2 through a perspective of catastrophic
collision.

dUEsE

[+ IM-01] MIRIS Paschen-o. Galactic Plane
Survey: Comparison with the H II region
catalog in Cepheus region

II-Joong Kim', Jeonghyun Pyo', Woong-Seob Jeong',
Won-Kee Park!, Min Gyu Kim'? Dukhang Lee!,
Bongkon Moon'!, Sung-Joon Park!, Youngsik Park!,
Dae-Hee Lee!, Wonyong Han'

'Korea Astronomy and Space Science Institute
2Seoul National University

MIRIS Paschen-o (Paa) Galactic Plane Survey
(MIPAPS) presents the first whole Galactic plane
(with the width of -3 < b < +3°) map for the Paa
emission line. Many of Paa features were detected
more brightly than the previous observed Ha
features, and they coincide well with dense cloud
regions. This means that newly detected Pao blobs
can indicate massive star forming regions (H II
regions) screened by foreground clouds around
Galactic plane. Anderson et al. (2014) presented the
most complete Galactic H II region catalog based
on WISE 12 and 22 um data. Of the cataloged
sources, only ~20% have measured radio
recombination line (RRL) or Ho emission, and the
rest are still candidate H II regions. At first, we
compare the MIPAPS results with Anderson’s H II
region catalog for the Cepheus region (Galactic
longitude from +96° to 116°). From this, we will
investigate how much MIPAPS can supplement the
catalog, and show MIPAPS scientific potential. After
that, we plan to extend this work to the whole
plane, and finally catalog MIRIS Paa blob sources
for the whole Galactic plane.

[+ IM-02] A comparison study of
approximate and Monte Carlo radiative
transfer methods for late type galaxy models

Dukhang Lee!?, Maarten Baes®, Kwang-il Seon'?
!{Korea Astronomy and Space Science Institute
(KASI), Republic of Korea,

st S5ts| R A418 15, 20169 4% / 49



’Korea University of Science and Technology
(UST), Republic of Korea,

JDepartment of Physics and Astronomy, Ghent
University, Belgium

Two major radiative transfer (RT) techniques
have been developted to model late-type galaxies:
approximate RT and Monte Carlo (MC) RT. In the
approximate RT, first proposed by Kylafis &
Bahcall, only two terms of unscattered (direct) and
single-scattered intensities are computed and
higher-order multiple scattering components are
approximated, saving computing time and cost
compared to MC RT. However, the approximate RT
can vyield errors in regions where multiple
scattering effect is significant. In order to examine
how significant the errors of the approximate RT
are, we compare results of the approximate RT
with those of SKIRT, a state-of-the-art MC RT
code, which is  basically free from the
approximation errors by fully incorporating all the
multiple scattered intensities. In this study, we
present quantitative errors in the approximate RT
for late type galaxy models with various optical
depths and inclination angles. We report that the
approximate RT is not reliable if the central
face-on optical depth is intermediate or high (tv >
3).

[+ IM-03] An Implementation of the Adaptive
Ray Tracing Method in the Athena Code

Jeong-Gyu Kim!, Woong-Tae Kim', & Eve C.
Ostriker?
ISeoul National University, *Princeton University

The incorporation of radiation from massive
stars is essential for modeling the dynamics and
chemistry of star-forming clouds, yet it is a
computationally demanding task for
three-dimensional problems. We describe the
implementation and tests of radiative transfer
module due to point sources on a
three-dimensional Cartesian grid in the Eulerian
MHD code Athena. To solve the integral form of
the radiation transfer equation, we adopt a
widely-used long characteristics method with
spatially adaptive ray tracing in which rays are
split when sampling of cells becomes coarse. We
use a completely asynchronous communication
pattern between processors to accelerate transport
of rays through a computational domain, a major
source of performance bottleneck. The results of
strong and weak scaling tests show that our code
performs well with a large number of processors.
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We apply our radiation hydrodynamics code to
some test problems involving dynamical expansion
of HII regions.

[+ IM-04] Estimation of Fuel Rate on the
Galactic Disk from High Velocity Cloud (HVC)
Infall

Kwang Hyun Sung, Kyujin Kwak
Ulsan National Institute of Science and Technology
(UNIST)

Continuous accretion of metal-poor gas can
explain the discrepancy between the number of
observed G-dwarfs and the number predicted by
the “simple model” of galactic evolution. The
maximum accretion rate estimated based upon
approaching high velocity clouds (HVCs) can be up
to ~0.4 Mg +yr! which is comparable with the
accretion rate required by many chemical
evolution models that is at least ~0.45 My« yrl.
However, it is not clear to what extent the
exchange of gas between the disk and the cloud
can occur when an HVC collides with the galactic
disk. Therefore, we examined a series of HVC-Disk
collision simulations using the FLASH 2.5
hydrodynamics simulation code. The outcomes of
our simulations show that an HVC will more likely
take away substances from the galactic disk rather
than adding new material to the disk. We define
this as an HVC having a “negative fuel rate”.
Further results in our study also indicate that the
process and amount of fuel rate change can have
various forms depending on the density, radius
and velocity of an approaching HVC. The
simulations in our study covers HVCs with a
neutral hydrogen volume density from 1.0x107
cm™ to 41.0 cm™®, radius of 200 pc to 1000 pc and
velocity in the range between 40 km - s™' and 100
km - s\

[+ IM-05] Formation of star cluster clumps
in the strong tidal field with initial fractal
distribution

So-Myoung Park!, Simon P. Goodwin?, Sungsoo S.
Kim!*®

ISchool of Space Research, Kyung Hee University,
’Department of Physics and Astronomy, University
of Sheffield,

JDepartment of Astronomy and Space Science,
Kyung Hee University
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[7+ IM-06] Several factors affect density and
magnetic field correlation

Heesun Yoon!, Jungyeon Cho' and Jongsoo Kim’
'Department of Astronomy and Space Science,
Chungnam National University (CNU), Republic of
Korea,

’Korea Astronomy and Space Science Institute
(KASI), Republic of Korea,

Turbulent motions produce density and magnetic
field fluctuations. Correlation between density and
magnetic field fluctuations are important for
interpretation of observations, such as the rotation
measure (RM) and dispersion measure (DM).

We study the several factors that can affect the
correlation between two. In particular, we
numerically investigate how the correlation time
of driving affects the correlation between density
and magnetic field. We perform compressible
MHD turbulence simulations at different sonic
Mach number and consider two different driving
schemes -~ continuously changing driving and
delta-correlated driving. The continuously
changing driving results in strong anti-correlation
between density and magnetic field when sonic
and Alfvenic Mach numbers are similar unity.
The delta-correlated driving produces virtually no
correlation between two fields.

FICE. X+

[+ HA-01] Calculation method for the solar
and lunar motions in the Chongxiu Daming
calendar

LT

Choi Goeun'!?, Mihn Byeong-Hee!?, Lee Ki-Won®
!Korea University of Science and Technology,
Daejeon 34113, Korea

’Korea Astronomy and Space Science Institute,
Daejeon 34055, Korea

SCatholic University of Daegu, Gyeongsan 38430,
Korea
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[+ HA-02] A Study on the Internal
Composition for the Operating Mechanism of
Heumgyeonggaknu(#k i & iR)

-On the Internal Composition of Clepsydra
and Jujeon(&5&7)-

Seon Young Ham!?, Sang Hyuk Kim?®, Yong-gi
Kim!, Yong Sam Lee!

!Chungbuk National University, *Korea Astronomy
and Space Science Institute, *Korea University of
Science and Technology
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[+ HA-03] A Preliminary Study on the Model
of the Shadow Definer (#fF) Using for the
Large and Small Gnomon of Joseon
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[+ HA-04] MURO - Mangpo high school
Unmanned Robotic Observatory

Hyunjong Kim'?, Soojong Pak!, Youngjong Kim?
1School of Space Research, Kyung Hee University,
1732 Deogyeong-daero, Giheung-gu, Yongin-si,
Gyeonggi-do 17104, Korea,predige@khu.ac.kr
?Science division, Mangpo High School, 468
Dongtanjiseong-ro, Yeongtong-gu, Suwon-si,
Gyeonggi-do 16686, Korea

We introduce the characteristics and
performance of the 0.25m telescope at Mangpo
high school Unmanned Robotic Observatory
(MURO) which was established in Yangpyeong-gun,
Gyeongi-do, KOREA in 2015 January. MURO system
included Astrohaven 2.1m non-rotation fiberglass
clamshell dome, Paramount MEII mount,
Takahashi CCA 0.25m wide field telescope, FLI PL
16803 4K CCD with 7-positions filter wheel system,
all sky camera and point grey wide field camera, IR
4 chanel heat sensor camera for security, DAVIS
realtime weather cast, and power controled by ARS
system. All  control softwares are from
off-the-shelf products based on Windows 7 OS to
be easily operated and maintained. We expect to
perform variety of science programs ranging from
supernovae follow-up observation to narrow band
imaging survey as well as science class activities at
Mangpo high school.

[+ HA-05] Development of Educational
Materials in KMTNet Project

Jae-Gyu Byeon!, Chang Hyun Baek!, Dong-Joo Lee?,
Seung-Lee Kim*®, Seok-Kyun Oh'

!National Science Museum, *Korea Astronomy &
Space Science Institute, *Korea University of
Science and Technology
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[+ HA-06] Planetariums in Korea

Chang Hyun Baek!, Soonchang Park? Saetbyul
Choi?
!National Science Museum, *MetaSpace
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[+ KMT-01] Observational Performance of
KMTNet - Bulge Season 2015

Chung-Uk Lee!?, Seung-Lee Kim'? Dong-Jin Kim',
Sang-Mok Cha'®, Yongseok Lee!'?, Jin-Sun Lim!
Dong-Joo Lee!, Byeong-Gon Park!?

'Korea Astronomy and Space Science Institute,
2University of Science and Technology, School of
Space Research, Kyung Hee University
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[+ KMT-02] KMTNet Supernova Program :
Year One Progress Report

Sang Chul KIM'? Dae-Sik Moon®, Jae-Joon Lee!,
Mina Pak!?, Hong Soo Park!?, on behalf of the
KMTNet Supernova Program Team

!Korea Astronomy and Space Science Institute
(KASI)

’Korea University of Science and Technology (UST)
SUniversity of Toronto, Canada

With the official start of the operations of the
three 1.6 m KMTNet telescope systems from 2015
October, we have initiated a program named
KMTNet Supernova Program (KSP) from 2015 to
2019 aiming at searching for supernovae (SNe),
other optical transients and related sources.
Taking advantage of the 24-hour coverage, high
cadence and multi-color monitoring observations,
this is optimal for discovering early SNe and
peculiar ones. From the start of the previous test
observing runs of ~half a year, we have
performed observations on several nearby galaxy
groups and nearby galaxies with short separations
on the  sky. We have developed data
reduction/variable object search pipelines,
meanwhile we have discovered some interesting
transient objects. We also stacked all the images
for given fields, searched for new objects/galaxies,
and discovered several new dwarf galaxies, e.g., in
the NGC 2784 galaxy group field (H. S. Park et al.’s
talk). We will report the current project status and
the results obtained.

[+ KMT-03] New Dwarf Galaxies in the
Nearby NGC 2784 Galaxy Group Discovered
in the KMTNet Supernova Program

Hong Soo Park'? Dae-Sik Moon®, Jae-Joon Lee!,

Mina Pak'?, Sang Chul Kim'?,
on behalf of the KMTNet Supernova Program Team
'KASI, ?UST, University of Toronto

We present surface photometry results of the
dwarf galaxies in the nearby NGC 2784 galaxy
group. We newly detected about 30 dwarf galaxy
candidates at about 30 square degree area around
the nearby NGC 2784 galaxy (D~10 Mpc and
MV=-20.5) applying a visual inspection technique
on the wide-field optical images taken by the
KMTNet Supernova Program (KSP). Surface
brightnesses of the objects estimated from the
stacked-images with total exposure time of about 6
hours reach approximately pV ~28.5 mag/arcsec?2
around 30 above sky background. The central
surface brightness and the total absolute
magnitude for the faintest candidate dwarf galaxy
among about 40 galaxies including the previously
known ones is pn0,V~26.1 mag/arcsec2 and MV~-9.5
mag, respectively. The effective radii of the
candidates are larger than ~200 pc. The radial
number density of the dwarf galaxy candidates
from the center of NGC 2784 is decreasing. The
mean color (<(B-V)0>~0.7) and Sérsic structure
parameters of the dwarfs, assuming them to be
located in the NGC 2784 group, are well consistent
with those of the dwarf galaxies in other groups
(e.g. M83 group and the Local Group (LG)). The
faint-end slope of the cumulative luminosity
function (CLF) of the galaxies in NGC 2784 group is
about a=-1.2, which is steeper than that of the LG
galaxies, but is much flatter than that of the CLF
expected by a ACDM model.

[+ KMT-04] KINGS: A Preliminary Result of
the Fornax cluster

JaeHyung Lee!, Myung Gyoon Lee!, Sungsoon lim?*3,
Jubee Sohn* In Sung Jang!, Jinhyuk Ryu', wang-Ho
Lee!, Youkyung Ko!, Jung Hwan Lee!

!Department of Physics and Astronomy, Seoul
National University,

’Department of Astronomy, Peking University,
SKavli Institute of Astronomy and Astrophysics,
Peking University,

?Smithsonian Center for Astrophysical Observatory

We present a preliminary result of the Fornax
cluster survey as a part of the KMTNet Intensive
Nearby Southern Galaxy Group Survey (KINGS). We
discovered about 200 new dwarf galaxy candidates
from the survey of the 8° X6 ° area around the
Fornax cluster. They have magnitudes ranging
from V=175 to 22 mag (Mv = -13.8 to -9.3), and
they are almost complete to V = 20 mag. Surface
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brightness profiles of most of these galaxies are fit
well by a Sersic law with n ~ 1.0. Structural
parameters of these galaxies follow well the scaling
relations of dwarf galaxies in the fundamental
plane. The color-magnitude diagram of these
galaxies shows that they are mostly located at the
faint end of the red sequence, indicating that they
are the probable member of the Fornax cluster.
We also derive a luminosity function of the Fornax
cluster by combining the new galaxies with the
known galaxies in the previous catalogs. We will
discuss the future of the KINGS-Fornax.

[+ KMT-05] Current Status of the KMTNet
Active Nuclei Variability Survey (KANVaS)

Joonho Kim, Marios Karouzos, Myungshin Im
Astronomy Program, Department of Physics and
Astronomy, Seoul National University

Multi-wavelength variability is a staple of active
galactic nuclei (AGN). Optical variability probes the
nature of the central engine of AGN at smaller
linear scales than conventional imaging and
spectroscopic techniques. Previous studies have
shown that optical variability is more prevalent at
longer timescales and at shorter wavelengths.
Intra-night variability can be explained through the
damped random walk model but small samples and
inhomogeneous data have made constraining this
model hard. To understand the properties and
physical mechanism of intra-night optical
variability, we are performing the KMTNet Active
Nuclei Variability Survey (KANVaS). Using KMTNet,
we aim to study the intra-night variability of ~1000
AGN at a magnitude depth of ~19mag in R band
over a total area of ~24 deg’? on the sky. Test data
in the COSMOS, XMM-LSS, and S82-2 fields was
obtained over 4, 6, and 8 nights respectively
during 2015, in B, V, R, and [ bands. Each night
was composed of 5-13 epoch with ~30 min cadence
and 80-120 sec exposure times. As a pilot study,
we analyzed data in the COSMOS field where we
reach a magnitude depth of ~19.5 in R band (at
S/N~100) with seeing varying between 1.5-2.0
arcsec. We used the Chandra-COSMOS catalog to
identify 166 AGNs among 549 AGNs at B<23. We
performed differential photometry between the
selected AGN and nearby stars, achieving
photometric uncertainty ~0.0lmag. We employ
various standard time-series analysis tools to
identify variable AGN, including the chi-square
test. Preliminarily results indicate that intra-night
variability is found for ~17%, 17%, 8% and 7% of
all X-ray selected AGN in the B, V, R, and I band,
respectively. The majority of the identified variable
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AGN are classified as Type 1 AGN, with only a
handful of Type 2 AGN showing evidence for
variability. The work done so far confirms there
are more variable AGN at shorter wavelengths and
that intra-night variability most likely originates in
the accretion disk of these objects. We will briefly
discuss the quality of the data, challenges we
encountered, solutions we employed for this work,
and our updated future plans.

[+ KMT-06] DEEP-South: Round-the-Clock
Physical Characterization and Survey of
Small Solar System Bodies in the Southern
Sky

Hong-Kyu Moon!, Myung-Jin Kim!, Dong-Goo Roh!,
Jintae Park!, Hong-Suh Yim!, Young-Jun Choil,
Young-Ho Bae!, Hee-Jae Lee?, Young-Seok Oh® and
DEEP-South Team!

'Korea Astronomy and Space Science Institute,
?Chungbuk National University,

9School of Space Research, Kyung Hee University

Korea Microlensing Telescope Network (KMTNet)
is the first optical survey system of its kind in a
way that three KMTNet observatories are
longitudinally well-separated, and thus have the
benefit of 24-hour continuous monitoring of the
southern sky. The wide-field and round-the-clock
operation capabilities of this network facility are
ideal for survey and the physical characterization
of small Solar System bodies. We obtain their
orbits, absolute magnitudes (H), three dimensional
shape models, spin periods and spin states, activity
levels based on the time-series broadband
photometry. Their approximate surface mineralogy
is also identified using colors and band slopes. The
automated observation scheduler, the data
pipeline, the dedicated computing facility, related
research activity and the team members are
collectively called ‘DEEP-South’ (DEep Ecliptic
Patrol of Southern sky). DEEP-South observation is
being made during the off-season for exoplanet
search, yet part of the telescope time is shared in
the period between when the Galactic bulge rises
early in the morning and sets early in the evening.
We present here the observation mode, strategy,
software, test runs, early results, and the future
plan of DEEP-South.

[+ KMT-07] DEEP-South: Automated
Scheduler and Data Pipeline

Hong-Suh Yim!, Myung-Jin Kim!, Dong-Goo Roh!,
Jintae Park!, Hong-Kyu Moon!, Young-Jun Choi!,
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Young-Ho Bae!, Hee-Jae Lee?, Young-Seok Oh?®
and the DEEP-South Team!

'Korea Astronomy and Space Science Institute,
2Chungbuk National University,

?School of Space Research, Kyung Hee University

DEEP-South Scheduling and Data reduction
System (DS SDS) consists of two separate software
subsystems: Headquarters (HQ) at Korea
Astronomy and Space Science Institute (KASI), and
SDS Data Reduction (DR) at Korea Institute of
Science and Technology Information (KISTI). HQ
runs the DS Scheduling System (DSS), DS database
(DB), and Control and Monitoring (C&M) designed
to monitor and manage overall SDS actions. DR
hosts the Moving Object Detection Program
(MODP), Asteroid Spin Analysis Package (ASAP)
and Data Reduction Control & Monitor (DRCM).
MODP and ASAP conduct data analysis while DRCM
checks if they are working properly. The functions
of SDS is three-fold: (1) DSS plans schedules for
three KMTNet stations, (2) DR performs data
analysis, and (3) C&M checks whether DSS and DR
function properly. DSS prepares a list of targets,
aids wusers in deciding observation priority,
calculates exposure time, schedules nightly runs,
and archives data using Database Management
System (DBMS). MODP is designed to discover
moving objects on CCD images, while ASAP
performs photometry and reconstructs their
lightcurves. Based on ASAP lightcurve analysis
and/or MODP astrometry, DSS schedules follow-up
runs to be conducted with a part of, or three
KMTNet telescopes.

[+ KMT-08] DEEP-South: Preliminary
Lightcurve Analysis of Potentially Hazardous
Asteroids (PHAs)

Myung-Jin Kim!, Hong-Kyu Moon!, Young-Jun
Choi', Hong-Suh Yim!, Jintae Park', Dong-Goo
Roh!, Hee-Jae Lee'?, Young-Seok Oh® the
DEEP-South Team

'Korea Astronomy and Space Science Institute,
2Chungbuk National University, 3Kyung Hee
University

Near Earth Asteroid (NEA) population has
attracted keen attention not only from the
scientific community but from the general public
ever since their terrestrial impact risk achieved
wide recognition. Potentially Hazardous Asteroids
(PHASs), the subset of NEAs, recently became the
center of interest of planetary defense folks and
mining industry due to their proximity to, and the
potential effects on planet Earth. However, we have

long been ignorant about either the physical
properties or dynamical source regions of
individual objects. For instance, their rotational
periods are only known for five percent of the total
population (The NEA Database of DLR, updated on
Feb 2016).

The primary scientific objective of DEEP-South
(DEep Ecliptic Patrol of the Southern sky) is to
physically characterize 70 percent of km-class
PHAs until 2019. In order to achieve this goal, we
implemented an observation mode so-called “OC
(Opposition Census)” targeting objects around
opposition. OC observations were conducted during
the period between Feb 2015 and Mar 2016, at
CTIO in early periods, and at three KMTNet
stations (CTIO, SSO and SAAOQ) since late July 2015,
excluding the “bulge season” when the telescope
time is exclusively used for exoplanet search. We
present the preliminary lightcurves of 66 PHAs and
59 NEAs that we obtained during the OC runs.

[+ KMT-09] DEEP-South: Photometric Study
of NPA rotators 5247 Krolv and 14764
Kilauea

Hee-Jae Lee'?, Myung-Jin Kim? Hong-Kyu Moon?,
Jintae Park?, Chun-Hwey Kim', Young-Jun Choi?
Hong-Suh Yim? Dong-Goo Roh? Young-Seok Oh?®
and the DEEP-South Team

!Chungbuk National University, *Korea Astronomy
and Space Science Institute,

JSchool of Space Research, Kyung Hee University

The spin states of asteroids is regarded as an
important clue to understand not only the physical
property of an individual object but also the
dynamical evolution of the of the population as a
whole. Single asteroids can be broadly classified
into two separate groups according to their
rotational states: Principal Axis (PA) and
Non-Principal Axis (NPA) rotators. To date,
lightcurve observations have been carried out
mostly for PA asteroids. However, discovery of
NPA objects has recently been increased due to
new observing techniques, and this is the reason
why rotational properties of NPA rotators became
an issue.

As a DEEP-South pilot study for NPA, we
selected two targets, 5247 Krolv (1982 UP6) and
14764 Kilauea (7072 P-L) considering their
Principal Axis Rotation (PAR) code and visibility.
Observations were made between Jan. and Feb.
2016 for 17 nights employing Korea Microlensing
Telescope Network (KMTNet) 1.6 m telescopes
installed at SSO and SAAO using DEEP-South TO
(Target of Opportunity) mode. To obtain
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lightcurves, we conducted time-series photometry
using Johnson-Cousins R-filter. Multi-band
photometry was also made with BVA/ filters at the
same time, for taxonomy. Their preliminary
lightcurves and approximate mineralogy will be
presented.

[+ KMT-10] DEEP-South: Taxonomic
Classification of Asteroids Based on
Johnson-Cousins Photometric System

Dong-Goo Roh', Hong-Kyu Moon', Myung-Jin Kim',
Jintae Park', Young-Jun Choi', Hong-Suh Yim',
Hee-Jae Lee!?, Young-Suk Oh® and the
DEEP-South team

!Korea Astronomy and Space Science Institute,
2Chungbuk National University, 3Kyung Hee
University

Surface mineralogy of asteroids are inferred
from photometric and spectroscopic observations
with the wide range of wavelengths spanning from
far-ultraviolet to mid- infrared. We classify
mineralogy of those objects based on their spectral
absorption features and spectral slopes. Based on
overall spectral shapes, mineralogical classes are
divided into three broad complexes: silicates (S),
carbonaceous (C) and Vestoids (V), and the
end-members that do not fit within the S, C and V
broad-complexes. Each of them is subdivided into
individual classes. Spectral classification of
asteroidal objects has been simply represented by
a combination of photometric colors. For a decade,
photometric data of asteroids have been grouped
and classified according to their SDSS colors
converted from the spectral taxonomy. However,
systematic studies for asteroid taxonomy based on
Johnson-Cousins filters is few, and were conducted
only with a small number of objects. In this paper,
we present our preliminary results for taxonomic
classification of Main Belt asteroids based on
KMTNet Johnson-Cousins photometric color
system.

[+ KMT-11] Multi-aperture Photometry
Pipeline for DEEP-South Data

Seo-Won Chang', Yong-lk Byun!, Myung-Jin Kim?,
Hong-Kyu Moon?, Hong-Suh Yim?, Min-Su Shin?
and Young-Woon Kang®

!University Observatory, Yonsei University,
’Korea Astronomy and Space Science Institute,
JDepartment of Physics and Astronomy, Sejong
University

56 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016

We present a multi-aperture photometry pipeline
for DEEP-South (Deep Ecliptic Patrol of the
Southern Sky) time-series data, written in C. The
pipeline is designed to do robust high-precision
photometry and calibration of non-crowded fields
with a varying point-spread function, allowing for
the wholesale search and characterization of both
temporal and spatial variabilities. Our time-series
photometry method consists of three parts: (i)
extracting all point sources with several pixel/blind
parameters, (ii) determining the optimized aperture
for each source where we consider whether the
measured flux within the aperture is contaminated
by unwanted artifacts, and (iii) correcting
position-dependent variations in the PSF shape
across the mosaic CCD. In order to provide faster
access to the resultant catalogs, we also utilize an
efficient indexing technique wusing compressed
bitmap indices (FastBit). Lastly, we focus on the
development and application of catalog-based
searches  that aid the identification of
high-probable single events from the indexed
database. This catalog-based approach is still
useful to identify new point-sources or moving
objects in non-crowded fields. The performance of
the pipeline is being tested on various sets of
time-series data available in several archives:
DEEP-South asteroid survey and HAT-South/MMT
exoplanet survey data sets.

[Z CSNA-01] North Korea Sience and
Technology : Overview and Current
Trends(589] A5tz 7HEx 22 5T A4)

Hyun-kyoo Choi
Korea Institute of Science and Technology
Information
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[+ CSNA-02] Cooperation Research Plan in



the Astronomy Fields between South Korea
and North Korea (d53t AF&2oF &5t A
@3 ot A

Insung Yim!, Hong-Jin Yang', Young Chol Minh!,
Taehyun Jung', Kyoung-Suk Lee!, Hyun-kyoo
Choi?

'Korea Astronomy and Space Science Institute,
’Korea Institute of Science and Technology
Information
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[+ CSNA-03] Cooperation Research Plan in
the Historical Astronomy between South
Korea and North Korea (&&35F AEAE8}
a2 Yo A7)

Hong-Jin Yang, Insung Yim
Korea Astronomy and Space Science I[nstitute
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[+ CSNA-04] High Resolution VLBI Research

by Extending KVN to North Korea
(FerAnBIYKVN)S Guege 58
ADESS WoiEs A7)

Taehyun Jung'?, Do-Young Byun'?, Insung Yim!,
Young Chol Minh!, Hyun-Goo Kim!

!{Korea Astronomy & Space Science Institute,
Korea,

?University of Science and Technology, Korea,
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[ AT-01] Optics of the light-weight and
foldable telescope based on the Fresnel lens

Hyungjoon Yu!,Yong-Sun Park!, Haeun Chung!'?
!Department of Physics and Astronomy, Seoul
National University,
’KorealnstituteforAdvancedStudy

We analyze an optical system of a telescope
based on Fresnel type objective lens as suggested
by Hyde (1999). The Fresnel objective lens can be
thin, light-weight and foldable, and therefore it is
possible to develop a space telescope with an
aperture larger than that of traditional telescopes.
Moreover a lens, whatever it is either Fresnel type
or conventional, allows much larger fabrication
tolerances. We design a medium-sized telescope
adopting Fresnel lens as an objective lens for use
in space and possibly on the ground. The
well-known chromatic aberration of the Fresnel
primary lens is corrected by a field lens and
another Fresnel lens using Schupmann method. An
additional lens is used for forming images. We
analyze the chromatic and off-axis aberrations of
the proposed system analytically and suggest
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methods for the minimization of off-axis
aberrations and for the operation in wider spectral
range. We also conduct ray tracing and optimize
the whole optical system with commercial software.
Finally we present the design parameters of a
telescope with an aperture of 0.5 to 1 meters,
enabling diffraction limited operation for a
moderate field of view about 10 arc-minutes.

[+ AT-02] K-GMT Science Program in 2016
and Future Prospect

Narae Hwang, Minjin Kim, Jae-Joon Lee, Hwihyun
Kim, Ho-Gyu Lee, Soung-Chul Yang, Byeong-Gon Park
Korea Astronomy and Space Science Institute

K-GMT Science Program, operated by Center for
Large Telescopes (CfLAT) in Korea Astronomy and
Space Science Institute (KASI), aims to promote the
scientific researches by providing the access to the
observational facilities such as 4-8m class
telescopes and specialized instruments. In 2016,
we plan to make various instruments with MMT
and Gemini Observatory as well as IGRINS with
2.7m HJS Telescope in McDonald Observatory
available to Korean Astronomical Community. We
will present the current status and future prospect
as well as some early results made from the
K-GMT Science Program in past years.

[+ AT-03] Status Report of the NISS and
SPHEREx Missions

Woong-Seob Jeong'?, Sung-Joon Park!, Bongkon
Moon!, Dae-Hee Lee!, Won-Kee Park!, Duk-Hang
Lee'? Kyeongyeon Ko'?, Jeonghyun Pyo!, Il-Joong
Kim', Youngsik Park', Ukwon Nam', Minjin Kim'?,
Jongwan Ko', Myungshin Im® Hyung Mok Lee®,
Jeong-Eun Lee?, Goo-Hwan Shin®, Jangsoo Chae®,
Toshio Matsumoto'®, NISS Team'#***¢/SPHEREx
Korean Consortium!?34¢7

'Korea Astronomy and Space Science Institute,
Korea, ?University of Science and Technology,
Korea, Seoul National University, Korea, *Kyung
Hee University, Korea, °Satellite Technology &
Research Center, KAIST, Korea, °ISAS/JAXA, Japan,
’Korea Institute for Advanced Study, Korea

The NISS (Near-infrared Imaging Spectrometer
for Star formation history) onboard NEXTSat-1 is
the near-infrared instrument optimized to the first
small satellite of NEXTSat series. The capability of
both imaging and low spectral resolution
spectroscopy with the Field of View of 2 x 2 deg. in
the near-infrared range from 0.9 to 3.8um is a
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unique function of the NISS. The major scientific
mission is to study the cosmic star formation
history in local and distant universe. The Flight
Model of the NISS is being developed and tested.
After an integration into NEXTSat-1, it will be
tested under the space environment. The NISS will
be launched in 2017 and it will be operated during
2 years.

As an extension of the NISS, SPEHREx
(Spectro-Photometer for the History of the
Universe Epoch of Reionization, and Ices Explorer)
is the NASA SMEX (SMall EXploration) mission
proposed together with KASI (PI Institute: Caltech).
It will perform an all-sky near-infrared spectral
survey to probe the origin of our Universe: explore
the origin and evolution of galaxies, and explore
whether planets around other stars could harbor
life. The SPHEREX is designed to have wider FoV of
3.5 x 7 deg. as well as wider spectral range from
0.7 to 4.8uym. After passing the first selection
process, SPHEREXx is under the Phase-A study. The
final selection will be made in the end of 2016.

Here, we report the current status of the NISS
and SPHEREx missions.

[+ AT-04] The East-Asian VLBI Network:
Recent Progress and Results of the First
Imaging Test Observation
(SOMAIOIVLBIE T A%y YHTY NPBS

21

Kiyoaki Wajima', Duk-Gyoo Roh (=2 7})!, Se-Jin Oh
(@A), Taehyun Jung (Ef&)!, Jongsoo Kim
(&2)', Yoshiaki Hagiwara?, Kazuhiro Hada®,
Noriyuki Kawaguchi®, Hideyuki Kobayashi®, Yuanwei
Wu®, Kenta Fujisawa?, Tao An® Willem A. Baan®,
Wu Jiang®, Zhi-Qiang Shen® Bo Xia®, Ming Zhang®,
Longfei Hao’, Min Wang’,

'Korea Astronomy and Space Science Institute
(3F23E9728) *Toyo University, *National
Astronomical Observatory of Japan, ‘Yamaguchi
University, *Shanghai Astronomical Observatory,
Xinjiang Astronomical Observatory, ’Yunnan
Astronomical Observatory
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[+ AT-05] Proposal for Busan Metropolitan
City Astronomical Observatory
(BATGAA] AUAZD] A AQHA)

Sang Hyun Lee(o]A3)!, Hyesung Kang(7}s]4d)2,
Hong Bea Ann(9r=uj)?

!Korea Astronomy and Space Science
Institute(er=312 9 24),

’Dept of Earth Science, Pusan National
University(-B{FHjjglw)
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[+ BOAO-01] Beyond the BOES ;
GCLEF and GMTNIRS

IGRINS,

Kang-Min Kim', Chan Park', Moo Young Chun',
Jihun Kim', Jae Sok Oh', Sung-Joon Park!, Jeong

Gyun Jang!, Bi Ho Jang', Sungho Lee!, Heeyoung
Oh'?, In Soo Yuk'
'Korea Astronomy & Space Science Institute,

?University of Science & Technology
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[+ BOAO-02] Search for exoplanet using by
BOES

Byeong-Cheol Lee!, Inwoo Han'!, Kang-Min Kim,
Myeong-Gu Park? Gwanghui Jeong!, David
Mkrtichian®, Masashi Omiya?, and Artie Hatzes®
'Korea Astronomy and Space Science Institute,
’Kyungpook National University, *National
Astronomical Research I[nstitute of Thailand,
YNational Astronomical Observatory of Japan,
SThiiringer Landessternwarte Tautenburg Germany

We report the results of search for exoplanets
by a precise radial velocity (RV) survey by using
the high-resolution spectroscopy of the fiber-fed

Bohyunsan Observatory Echelle Spectrograph
(BOES) at Bohyunsan  Optical  Astronomy
Observatory (BOAO). Since 2003, we have

conducted a precise RV survey for ~500 stars,
including 55 K giants, ~200 G giants, 10 M giants,
40 K dwarfs, and ~200 northern circumpolar stars.
We present the detection of around 20 new
exoplanets and brown dwarfs.

[+~ BOAO-03] High Resolution Spectroscopy
of Raman Features in Symbiotic Stars and
Young Planetary Nebulae Using the BOES

Hee-Won Lee
Department of Physics and Astronomy, Sejong
University

One important aspect of the late stage stellar
evolution is the mass loss processes, where a
significant amount of stellar material will be
returned to the interstellar space to be used for
stars of the next generation. Raman scattered O VI
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and He II by atomic hydrogen in symbiotic stars
and young planetary nebulae are found to be
excellent tools to investigate the mass loss
processes and estimate the mass loss rate. These
features appear near hydrogen Balmer emission
lines due to the huge cross section in the vicinity
of Lyman resonance transitions. With the capability
of high spectral resolution and broad spectral
coverage, BOES is an ideal instrument to perform
Raman spectroscopy of these objects. In this talk,
a cursory overview of our research activities on
Raman spectroscopy of symbiotics and PNe using
the BOES is presented.

[7t BOAO-04] BOES Survey of FU
Orionis-type Objects

Jeong-Eun Lee!, Sunkyung Park', Sung-Yong
Yoon'!, Sang-Gak Lee?, Wonseok Kang?, Hyun-Il
Sung®, Won-Kee Park® Tae Seog Yoon*
Dong-Hwan Cho®, Keun-Hong Park®

!School of Space Research, Kyung Hee University,
’National Youth Space Center, *Korea Astronomy
and Space Science Institute, *School of Earth
System Sciences, College of Natural Sciences,
Kyungpook National University, Astronomy
Program, Department of Physics and Astronomy,
Seoul National University
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[+ BOAO-05] Time-series Spectroscopy of
the Pulsating Eclipsing Binaries using BOES

60 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016

Jae-Rim Koo', Jae Woo Lee!?, Kyeongsoo Hong!,
Seung-Lee Kim'?, Chung-Uk Lee'? and Jang-Ho
Park'?

'Korea Astronomy and Space Science Institute,
2University of Science and Technology,
JDepartment of Astronomy and Space Science,
Chungbuk National University

Oscillating Algol-type eclipsing binaries (oEA) are
very interesting objects that have three
observational features of eclipse, pulsation, and
mass transfer. Direct measurement of their masses
and radii from the double-lined radial velocity (RV)
data and photometric light curves would be the
most essential for understanding their evolutionary
process and for performing the asteroseismological
study. However, only handful oEA stars were
studied in detail. To advance this subject, we have
been obtaining high-resolution spectra for several
oEA stars wusing Bohyunsan Optical Echelle
Spectrograph (BOES). In this presentation, we
present our results such as the accurate absolute
parameters and evolutionary states for each
object, based on the simultaneous analyses of the
light and RV curves.

[+ BOAO-06] Time-Series Photometry with
the BOAO 1.8m Telescope

Seung-Lee Kim (714-2])
Korea Astronomy and Space Science Institute
(el="32 17 8)
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[ BOAO-07] Photometric Research in BOAO:
Variable Stars in Star Clusters
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[+ BOAO-08] Study of Transients at BOAO

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

As a new way to explore the universe,
astronomers are now performing time-domain
astronomy by surveying the universe looking for
new transient phenomena and taking movies of the
universe with telescopes. Large-area, time-series
survey of astronomical objects are uncovering
many interesting, fast-changing objects that have
now been poorly understood before, such as GRBs,
tidal disruption phenomena, and new types of
supernova. In order to characterize these new,
exciting events, it is very critical to perform
follow-up observations, and 1-2m telescopes can
effectively contribute to such efforts. Since 2007,
our group has been performing follow-up
observations of gamma-ray bursts (GRBs) and
interesting transients using BOAO and other KASI
facilities. Here, we present results from several key
transient studies that were done by using BOAO:
(1) tidal disruption event Swift ]J1644+57. (2) SN
2011fe that occurred in M101; and (3) several GRB
events. These study demonstrates the usefulness of
BOAO as a powerful transient follow-up facility.
Finally, we will discuss how BOAO research
activities can possibly be bolstered in this newly
emerging field of astronomy.

[+ BOAO-09] Twenty Years of CCD
Photometric Studies on Globular Clusters
with the BOAO 1.8 m Telescope
(BRALFAEY 1.8 0l YUPZ o] &3t
TAgd] thet CCD &% A7 204)

Dong-Hwan Cho(X£3H!, Sang-Gak Lee(0]A}z})?3,
Tae Seog Yoon(G&EjA)!, Hyun-Il Sung(Aa )"
!Kyungpook National University, ?Seoul National

University, °National Youth Space Center, *Korea
Astronomy and Space Science Institute
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[+ BOAO-10] KEEP-North : Kirkwood
Excitation and Exile Patrol of the Northern
Sky (R&4F AT 4339 & AH)

Myung-Jin Kim, Young-Jun Choi, Hong-Kyu Moon
Korea Astronomy and Space Science Institute

An asteroid family is a group of asteroidal
objects in the proper orbital element space (a, e,
and i), considered to have been produced by a
disruption of a large parent body through a
catastrophic collision. Family members usually
have similar surface properties such as spectral
taxonomy types, colors, and visible geometric
albedo with a same dynamical age. Therefore an
asteroid family could be called as a natural Solar
System laboratory and is also regarded as a
powerful tool to investigate space weathering and
non-gravitational = phenomena such as the
Yarkovsky/YORP effects.

We carry out time series photometric
observations for a number of asteroid families to
obtain their physical properties, including sizes,
shapes, rotational periods, spin axes, colors, and
H-G parameters based on nearly round-the-clock
observations, using several 0.5-2 meter class
telescopes in the Northern hemisphere, including
BOAO 1.8 m, LOAO 1.0 m, SOAO 0.6 m facilities
in KASI, McDonald Observatory 2.1 m instrument,

SR SstsE A1 13, 2016 49 / 61



NARIT 2.4 m and TUG 1.0 m telescopes. This
study is expected to find, for the first time, some
important clues on the collisional history in our
Solar System and the mechanisms where the
family members are being transported from the
resonance regions in the Main-belt to the near
Earth space.
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[ HA-01] A Study on the
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[ HA-02] Analysis of Modern Astronomical
Terminology in the Early 1900s

UHN MEE BAHK', BYEONG-HEE MIHN'?
!Korea Astronomy and Space Science Institute,
’Korea University of Science and Technology
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[ AE-01] Performance Test of NYSC 1m
Telescope by Photometric Observation of
M35

Wonseok Kang, Taewoo Kim, Sun-gill Kwon,
Sang-Gak Lee
National Youth Space Center

NYSC 1m telescope is completely assembled now,
and equipped with FLI PL-16803 4k CCD and
Shelyak eShel spectrograph (R~10,000) on optical
system of f/8. From 12th Jan 2016, optical system
alignment and test observations have been
performed. We present the result of M35
photometric observation for the performance test
of the Im telescope. The photometric observation
was carried out for the central part of M35 with
the field of view, ~15.8 X 15.8. Standard
transformation to the UBVI system was done by the
photometric data of M35 in Sung and Bessell(1999).

[ AE-02] Astronomy experiments using
digital instruments(d]X|g AH|Z o] &35t A&
Alﬁl)

=2 a

Sang Hyun Lee(0]A}8)!, Kyung Hoon Lee(0]Z&)?,
Enjung Lee(°]-24)?®, Joo Hyun Park(¥l&3)* Kyu
Bin Jang(X#41)°, Dongho Lee(°]%=3)%, Hyungyu
Jo(23 )%, MinWook Lee(0]812)% Ga Hyung
Kim(7Z17}&)?, Minjun Ku(F91%&)?, Jinwoo
Seol(Z%12)° Dong Ju Kim(Z1=2)3, Kanglin
Kin(7ZA7}51)?, Gyutae Park(2r#€])?, Do-Hoon
Kim(Z21=%)?, Do Yun Kim(Z1=<)?, Sumin
Lee(0]491)%, SeongKeong Moon(&437)%, LaEl
Shin(A12tA)?, Joonyoung Choi(%]&%)?, Jachyung
Ahn(2H&3)?, Wonseok Choi(Z]¥A)?, ChiYoung
Kim(Z1x]9)?, Jeong Hyeon Park(¥131)* Se Hyeun
Jo(ZA13)*, Kwan Hun Shin(Al2&)*

'Korea Astronomy and Space Science
Institute(3F=2329928), “Busan Science High
School(ERFzFgki7), *Busanil Science High
School(E41 7t8ki7), “Ulsan Science High
School(E{F2}eki7)
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[ AE-03] 2016 YAM & We Love Galaxies
Joint Workshop for Graduate Students

Minhee Hyun(3%13])!, Gwang-Ho Lee(o]Z35)!,
Sung-Ho An(9Hd3)% Yijung Kang(7tolA)?,
Seok-Jun Chang(%41%)? Doohyun Choi(%£3)°%,
Haeun Chung(%3h2)!, Jisu Kang(%}#14)!, Jinhyub
Kim(Z1x18)?, Minbae Kim(Z1918})* Jeong Hwan
Lee(0]73h!, Joowon Lee(0]Z¥)* Nawon
Lee(o]+d)", Jintae Park(2}A1E])®, Jihey Shin(AlX]&))°,
Hyunju Yoo(&& %)’

!Seoul National University(A]£cj&li), ?Yonsei
University(3A0j&r), *Sejong
University(A|&0§gr7), ‘Kyung Hee
University(48]0§g+iv), *Korea Astronomy and Space
Science Institute(8r=3F2%972¢), °Kyungpook
National University(Z20j&rw), "Chungnam
National University(&YCjsl)

YAM (Young Astronomers Meeting, &< AMESHA}
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[ AE-04] Activity Report of Young
Astronomers Meeting in 2015-16 Season

Minhee Hyun(31918])!, Sung-Ho An(9td3)% Jintae
Park(8+X1€})%, Haeun Chung(Xst2)!, Jeong-Eun
Heo(3]182)*, Seungsoo Hong(&244)?, Hye-Ran
Lee(o]&12h)**, Jihey Shin(A1X]3])°, Hyunju
Yoo(&-8 %) Hyeong-Sik Yoon(S3Al)®

!Seoul National University(A]£0j&Fi), ?Yonsei
University(9A)c§gri), *Korea Astronomy and Space
Science Institute(3F23-2%722), ‘Sejong
University(A|&cj&rd), °Korea University of Science
and Technology(et=7}8]7] & % g0 ol Oj 5l it ),
°Kyoungpook National University(Z4-20j&liz),
’Chungnam National University(Z45gjgri), *Kyung
Hee University(Z438/0jglw)

A 20159 4€, FH2 AR Zd(Young
Astronomers Meeting, YAM)2 2 A7|&53]E 7180

2015-16 A2 I3t Yoz al7 Aug|, Ry o
HE, 8 UREUE 42 of ol 2t stud &
9oz AuchstiL AR, HelistiL 2@, Mg
et gste, AEcista SRS, AMiety £5%,
Futiety @, welvldgthstucisti ojs
o] FE Folot. @ YUAL oy U] Y BRE A2
A9 YAM 9Ab2 ARsti, o % 4 Ak &1
oAl THFLAL shelth YAM oAb Rl HEolM:

19919 M2tetuofA 7H&dE eh=A&
A ole9 BE FEnt Ao dLAlol
gefstal goofxlof AlAISHRE. YA
ol A'd 2015 84, et=7dEstelo] YAM &

Al a2 HRt A S AlE, 2016 20 ofelo &
2 ot F=-Eete] FHOIA] Mufo] YAM gHo]x]5
7hdstRet. olet ©2o] 2016|E 2€o] A

=
clor
H
ol ; _O,

ﬂ
rin
&
o
o T

YAM & We Love Galaxies 3% YIAFS &5 =4 ¢f
SUMEL A YINL AAS T 15 AEKOR A
2 %9

A
P 4 S wAS GO oW TAE UE
=
L.

[® GC-01] Gravitational Lensing by an
Ellipsoid with a Supermassive Black Hole

Donghyeon Kim'?, and Myeong-Gu Park!?
!Department of Astronomy and Atmospheric
Sciences, Kyungpook National University
2Research and Training Team for Future Creative
Astrophysicists and Cosmologists (BK21 Plus
Program)

Gravitational lensed quasar systems are usually
modelled by a source quasar lensed by an
isothermal sphere galaxy. But most galaxies are
elliptical and have a supermassive black hole
(SMBH) at its center. We study lensing by an
ellipsoid with a central SMBH to investigate the
additional lensing effects of a SMBH on the
number, position, and magnification of lensed
images. We apply the analysis to the observed lens
system Q0957+561, and explore the possibility of
testing the existence of SMBH at the center of the
lensing galaxy.

[ GC-02] Observation of early photons of
Gamma-ray bursts from UFFO/Lomonosov

Soomin Jeong' and 1. H. Park” on behalf of the
UFFO collaboration

!Institute for Science and Technology in Space,
SKKU, Korea and [AA-CSIC, Granada, Spain,
Institute for Science and Technology in Space,

64 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016



SKKU, Korea

Observations of the early photons from evolution
of optical afterglows or internal shock provides the
crucial clues on the nature of the bursts and
environments. Hundreds of GRBs afterglow
observations in multi-wavelength region have been
made mainly thanks to the fast (~ 60 seconds after
the trigger) localisation GRB by Swift and its fast
alert to the ground telescope. It helps to improve
our understandings tremendously, however many
enigmas still remain, such as burst mechanism,
transition prompt emission to the afterglow, early
optical flash, rise phase of the early optical light
curve and some missing afterglows. They could be
addressed by fast slewing and multi colour and IR
follow-up by future telescopes.

The primary aim of UFFO/Lomonosov is to
follow up optical fast ever, within a couple of
seconds after trigger by onboard X-ray telescope.
Its optical FOV is 30 x 30 degrees. As a key
instrument, the Slewing Mirror to redirect the
optical beam from GRBs rapidly to the
Ritchey-Chretien telescope. The status and launch
schedule of the UFFO/Lomonosov and its test
performance will be reported and prospects for the
next missions will be discussed.

[ GC-03] Monitoring of Gamma-ray Bright
AGN : The Multi-Frequency Polarization of
the Flaring Blazar 3C 279

Sincheol Kang!?, Sang-Sung Lee'?, and Do-Young
Byun'

!Korea Astronomy and Space Science Institute,
?University of Science and Technology

We present results of long-term
multi-wavelength polarization observations of the
powerful blazar 3C 279 after its ~-ray flare on
2013 December 20. We followed up this flare by
means of single-dish polarization observations with
two 21-m telescopes of the Korean VLBI Network,
carried out weekly from 2013 December 25 to
January 11, and at 22, 43, and 86 GHz,
simultaneously. These observations were part of
the Monitoring Of GAmma-ray Bright AGNs
(MOGABA) program. We Measured 3C 279 total flux
densities at 22, 43, and 86 GHz, showing a mild
variability of a factor of <50% over the period of
our observations. The spectral index ranged from
-0.13 to -0.36 at between 22 and 86 GHz. The
degree of linear polarization was in the range of 6
~ 12 %, and slightly decreased with time at all
frequencies. We found Faraday rotation measures

(RM) of -300 to —1200 rad m ~? between 22 and 43

GHz, and -800 to -5100 rad m 2 between 43 and
86 GHz. The RM values follow a power law |RM

locv” with a mean a of 2.2, implying that the
polarized emission at these frequencies travels
through a Faraday screen in or near the jet. We
conclude that the regions emitting polarized radio
emission may be different from the region
responsible for the 2013 December «-ray flare, and
that these regions are maintained by the dominant
magnetic field perpendicular to the direction of the
radio jet at milliarcsecond scales.

[ GC-04] The Demographics of galactic
bulges in the SDSS database

Keunho Kim!, Sree Oh!, Hyunjin Jeong?, Alfonso
Aragéon-Salamanca®, Rory Smith!, and Sukyoung K.
Yi!

!Department of Astronomy, Yonsei University,
South Korea,

’Korea Astronomy and Space Science Institute,
South Korea,

9School of Physics and Astronomy, The University
of Nottingham, United Kingdom

We present a new database of our
two-dimensional bulge-disk decompositions for
14,482 galaxies drawn from SDSS DR12 in order to
examine the properties of bulges residing in the
local universe (0.005 < z < 0.05). We performed
decompositions in g and r bands by utilizing the
GALFIT  software. The bulge colors and
bulge-to-total ratios are found to be sensitive to
the details in the decomposition technique. The g-r
colors of bulges derived are almost constantly red
regardless of bulge size except for the bulges in
the low bulge-to-total ratio galaxies (approximately
B/TT < 0.3. Bulges exhibit similar scaling relations

to those followed by elliptical galaxies, but the
bulges in galaxies with lower bulge-to-total ratios
clearly show a gradually larger departure in slope
from the elliptical galaxy sequence. The scatters
around the scaling relations are also larger for the
bulges in galaxies with lower bulge-to-total ratios.
Both the departure in slopes and larger scatters
are likely originated from the presence of young
stars. While bulges seem largely similar in optical
properties to elliptical galaxies, they do show clear
and systematic departures as a function of
bulge-to-total ratio. The stellar properties and
perhaps associated formation processes of bulges
seem much more diverse than those of elliptical
galaxies.
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[ GC-05] Connection between the
gamma-ray outbursts and the jet activity of
BL Lacertae

Dae-Won Kim'!, Sascha Trippe!, Jong-Ho Park!,
Jung-Hwan Oh!, Tae-Seok Lee!, Sang-Sung Lee?,
Juan-Carlos Algaba?, Guangyao Zhao?, Motoki
Kino?, Kiyoaki Wajima?, Sin-Cheol Kang? and
Jae-Young Kim'

'Department of Physics and Astronomy, Seoul
National University, 1 Gwanak-ro, Gwanak-gu,
Seoul 08826, Korea

’Korea Astronomy and Space Science Institute, 776
Daedeokdae-ro, Yuseong-gu, Daejeon 34055, Korea

We present our observational results of BL
Lacertae(2200+420) obtained at 22, 43, 86, and 129
GHz simultaneously during 27 months(2013.Jan ~
2015.Mar) which includes their two gamma-ray
outbursts(2013.0ct & 2015.Mar) to study a
connection between the gamma-ray outbursts and
the radio activity. We mainly use a Korean VLBI
monitoring  program, IMOGABA(Interferometric
Monitoring Of Gamma-ray Bright AGNs) which is a
monthly monitoring program with the KVN(Korean
VLBI Network). Overall, our KVN image shows two
components in the map, a stationary core at the
center and one moving jet component to the south,
but almost core only at 86, 129 GHz. The location
of the moving jet component in the maps depend
on the frequencies that 22, 43, 86, and 129 GHz.
We have checked light curves, spectral index,
kinematics, and radio structure to find differences
before and after the gamma-ray outbursts, but
there was no significant correlation. We also have
derived a decay time scale of ~9 months for the
major radio outburst by applying an exponential
decay fitting.

[ GC-06] What Makes Red Quasars Red?

Dohyeong Kim and Myungshin Im
Seoul National University

Red quasars have been suspected to be an
intermediate population between merger-driven
star-forming galaxies and normal quasars. In this
scenario, red quasars are expected to have dusty
red color coming from the dust extinction by dust
and gas in their host galaxy. However, several
studies have proposed different explanation of the
red color of red quasars, which are i) a moderate
viewing angle between type 1 and 2 quasars, ii) an
unusual covering factor of dust torus, and iii) an
anomalous synchrotron emission with a peak at
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NIR wavelength. In this study, we investigate the
factor leading to the red color of red quasars by
using the line luminosity ratios of the hydrogen
Balmer to Paschen series of 11 red quasars. We
find the Pb/Hb luminosity ratios of the red quasars
are significantly higher than those of normal
quasars. Moreover, we compare the Pb/Hb
luminosity ratios of the red quasars to the
theoretically expected line luminosity ratios
computed from the CLOUDY code. We find the line
luminosity ratios of the red quasars cannot be
explained by the theoretical line luminosity ratios
with any physical conditions. We conclude that red
color of red quasars comes from dust extinction by
their host galaxy. This result is consistent with the
picture that red quasars are an intermediate
population between the merger-driven
star-forming galaxies and normal quasars.

[®X GC-07] Herschel/SPIRE Galaxies in the
NEP-Wide Field - Preliminary Results

Seong Jin Kim!, Woong-Seob Jeong', Hyung Mok
Lee?, and the NEP team members

'Korea Astronomy and Space Science Institute,
2Seoul National University

We report preliminary results from our analyses
on the star-forming galaxies in the Herschel/SPIRE
survey data over the AKARI/NEP-Wide Field. In
this work, we utilize a combination of the SPIRE
point source catalogue containing ~ 4,800 sources
distributed over the wide (5.6 sq. deg) field and the
spectroscopic redshift (zSPEC) data for 1790
selected targets obtained by MMT/Hectospec and
WIYN/Hydra. Our analyses take advantages of
multi-wavelengths photometric data (28 bands at
most) covering from u* to 500 ym band as well as
continuous MIR wavelengths sampling by AKARI
and WISE (4 to 25 ym). Various physical properties
such as total infrared luminosity (LTIR), star
formation rate (SFR), and luminosity functions
(LFs) will be presented.

[ GC-08] On the origin of
super-Helium-rich population in the Milky
Way bulge

Jaeyeon Kim, Daniel Han, Young-Wook Lee
Center for Galaxy Evolution Research &
Department of Astronomy. Yonsei University

Our recent investigation (Lee et al. 2015)
suggests that the presence of double red clump in
the Milky Way bulge is another manifestation of



multiple populations observed in halo globular
clusters. The origin of Helium enhancement in the
2nd generation population (G2), however, is not yet
fully understood. Here we investigate the origin of
this super-Helium-rich population in the
framework of self-enrichment scenario. We find
that chemical enrichments and pollutions by
asymptotic giant branch stars and winds of
massive rotating stars can naturally reproduce the
observed Helium enhancement. The Helium to
metal enrichment ratio appears to be AY/AZ= 6
for G2, while the standard ratio, AY/AZ= 2, is
appropriate for G1, which is probably enriched
mostly by typell supernovae.

[ GC-09] Near-infrared Polarimetric Study
of N159/N160 Star Forming Regions in the
Large Magellanic Cloud

Jaeyeong Kim'? Woong-Seob Jeong”®, Soojong
Pak!, Jeonghyun Pyo? and Motohide Tamura*®®
ISchool of Space Research, Kyung Hee University,
Korea,

’Korea Astronomy and Space Science Institute,
Korea,

SKorea University of Science and Technology,
Korea,

‘The University of Tokyo, Japan

*National Astronomical Observatory of Japan, Japan
Astrobiology Center of NINS, Japan

We observed two star forming regions, N159 and
N160, in the Large Magellanic Cloud with SIRPOL,
the polarimeter of the Infrared Survey Facility
(IRSF) in South Africa. The photometric and
polarimetric observations are done in three
near-infrared bands, ], H, and Ks. We measured
Stokes parameters of point sources and calculated
their degrees of polarization and polarization
angles. The polarization vector map shows complex
features associated with dust and gas structures.
Overall features of the magnetic field in N159 and
N160 regions are different from each other and
appear to be related to local environments, such
as interior and boundary of shell structure,
existence of star-forming HII regions, and
boundaries between HII regions and dense dark
clouds. We discuss the relation between the
structure of magnetic field and the local properties
of dust and gas in N159 and NI160 regions by
comparing our polarization vector map with images
of Ha, mid-infrared, and !CO emissions,
respectively by WFI of MPG/ESO telescope, Spitzer
IRAC, and NANTEN.

[® GC-10] Estimating dark matter mass for
the most massive high-z galaxy cluster,
SPT-CL J2106-5844 using weak-lensing
analysis with HST observations

Jinhyub Kim', Myungkook James Jee! and Jongwan
Ko?

!Department of Astronomy, Yonsei University,
’Korea Astronomy and Space Science Institute

SPT-CL J2106-5844 is known to be one of the
most massive galaxy clusters (Mg ~ 1.27 x 10V
Msun) ever found at z > 1. Given its redshift (z ~
1.132), the mass of this cluster estimated by
Sunyaev-Zel dovich effect and X-ray observation is
too large compared with the current ACDM
cosmology prediction. Mass estimation from these
methods can be biased because they require
assumptions on hydrostatic equilibrium, which are
not guaranteed to hold at such high redshift (about
40% of the current age of the Universe). Thus, we
need to verify the mass of this interesting cluster
using gravitational lensing, which does not require
such assumptions. In this work, we present our
preliminary result of dark matter mass and its
spatial mass distribution of SPT-CL ]2106-5844
using weak-lensing analysis based on HST
optical/NIR deep imaging data. We compare mass
estimates from different sources and discuss
cosmological implications.

[ GC-11] What Shapes Disk Galaxies?: Bar
Driven Secular Evolution on Disk Galaxies

Taehyun Kim', Dimitri A. Gadotti?, Lia
Athanassoula®, Albert Bosma®, Kartik Sheth?,
Myung Gyoon Lee®

'Korea Astronomy and Space Science Institute,
’Furopean Southern Observatory, *Aix Marseille
Universite, CNRS, LAM (Laboratoire
d'Astrophysique de Marseille), “National
Aeronautics & Space Administration (NASA), *Seoul
National University

We present evidence of the bar driven secular
evolution on disks from z~0.8 to z~0.01. Using 3.6 u
m images of nearby galaxies from
the Spitzer Survey of Stellar Structure in Galaxies
(S4G) and images from the Cosmological Evolution
Survey (COSMOS), we find that barred galaxies
show a light deficit in the disk surrounding the bar
within the bar radius. We quantify this light deficit
and find that galaxies with a stronger bar (longer,
higher Bar/T) show a more pronounced light
deficit. We examine snapshots from N-body
simulations and confirm that as a barred galaxy
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evolves, the bar becomes longer and the light
deficit becomes more pronounced. Theoretical
studies have predicted that bars evolve by
capturing nearby disk stars and employing them to
make the bar more elongated and stronger.
Therefore the light deficit in the disk is likely
produced by bars, and thus bars play a major role
in shaping their host galaxies, redistributing not
only the gaseous but also the stellar mass within
galaxies, with important consequences to their
subsequent evolution.

[ GC-12] Effect of stellar mass blck holes in
the globular clusters on the detection rate of
binary black hole mergers.

Dawoo Park, Chunglee Kim, Hyung Mok Lee, and
Yeong-Bok Bae
Seoul National University

Binary black hole mergers are one of the
important candidate of gravitational wave (GW)
emission. Recently a successful GW observation
was done by LIGO team, but it is still uncertain
how many GW signals will be observable. In this
research, we perform simplified N-body
simulations containing three mass components,
ordinary stars with two kind of stellar mass black
holes. Various BH compositions are tested to
investigate the effect of BH mass function on
binary formation rate. As a result, we find the
binary formation rate is not much affected by BH
mass function and always around 30 %, but the
detectable merging binaries are largely depend on
higher mass BH population.

[ GC-13] REVERBERATION MAPPING OF PG
0934+013 WITH THE SOUTH AFRICAN LARGE
TELESCOPE

Songyoun Park(¥r&91)! Jong-Hak Woo(Q&8H!
Yiseul Jeon(®o]Z&)!, Dawoo Park (8}c}2)! Encarni
Romero-Colmenero?, Steven M. Crawford?, Aaron
Barth®, Luiyi Pei®, Changsu Choi(%]%4)!, Ryan
Hickox®, Hyun-Il Sung(A&<)°, and Myungshin
Im(Y Al

!Department of Physics and Astronomy, Seoul
National University, Seoul, 151-742, Republic of
Korea, ?South African Astronomical Observatory,
P.O. Box 9, Observatory 7935, Cape Town, South
Africa. *Department of Physics and Astronomy,
4129 Frederick Reines Hall, University of
California, Irvine, CA, 92697-4575, USA
YDepartment of Physics and Astronomy, Dartmouth
College, 6127 Wilder Laboratory, Hanover, NH
03755,USA °Korea Astronomy and Space Science
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Institute, Daejeon 305-348, Republic of Korea

We present the variability and time lag
measurements of PG 0934+013 based on the
photometric and spectroscopic monitoring
campaign over two years. We obtained 46 epochs
of data from the spectroscopic campaign, which
was carried out using the South African Large
Telescope with 1 week cadence over two sets of 4
month-long observing period, while we obtained 80
epochs of B band data from the campaign. Due to
the six month gap between two campaigns, we
separately measured the time lag of the H@
emission line by comparing the emission line light
curve with the B band continuum light curve using
the cross-correlation function techniques. We
determined the time lags and black hole mass.

[ GC-14] Environment of Warped Galaxy

Hyeon Jung Bae and Hong Bae Ann
Pusan National University

We analyze the dependence of environment of
warped galaxies by using the local background
density, Tidal Index and projected distance as
measures of the environment. we use galaxies with
redshift less than z=0.025 from the Sloan Digital
Sky Survey (SDSS) DR7. We selected 345 edge-on
galaxies using color images provided by the SDSS
DR7 and checked it using isophotal maps. This
sample contains 136 warped galaxies, 209
non-warped galaxies. Among warped galaxies,
there are 18 strongly warped galaxies which have
warp angles larger than 7.50. We calculated the
fractional distributions of galaxies as a function of
environmental parameters. All of these parameters
show little difference between warped galaxies and
non-warped galaxies if we include weakly warped
galaxies. However, there is a clear difference in the
fractional distributions between the strongly
warped galaxies and non-warped galaxies. The
fraction of warped galaxies increases with
decreasing distance to the nearest neighbor galaxy
but It increases with increasing background
density and Tidal Index. However, the relationships
between warp angles and the three environmental
parameters are not strong. The effect of Tidal
Index is well distinguished in small, bright galaxies
whereas the effects of the background density and
the distance to the nearest neighbor galaxy are
more pronounced in large, bright galaxies.

[ GC-15] The milli-arcsecond scale radio
properties of central AGNs in cool-core and



non cool-core clusters

Junhyun Baek!, Aeree Chung!, Evangelia Tremou?
Bongwon Sohn®* Taehyun Jung®*, Hyunwook Ro!®
!Department of Astronomy, Yonsei University,
’Department of Physics and Astronomy, Michigan
State University,

SKorea Astronomy and Space Science Institute, 4
University of Science and Technology

We report preliminary results of KaVA
observations of central galaxies in cool-core and
non cool-core clusters. The main goal is to study
how cooling environments of galaxy clusters affect
the central AGN activities especially at its
innermost region. For KaVA observations, 7 radio
bright AGNs have been selected from the extended
Highest Flux Galaxy Cluster Sample (eHIFLUGCS:
the X-ray flux limited & all sky galaxy cluster
catalog) with various cooling timescales. In our
previous KVN study, we have found that most
AGNs in the cool-core clusters show the hint of
pc-scale jet-like features while the ones in the non
cool-core clusters do not. Using the KaVA 22/43
GHz data of a much higher resolution than the
KVN resolution, we have investigated detailed
pc-scale jet properties such as physical size,
morphology, and radiative age. Based on the KaVA
data, we discuss the effect of cluster cooling
environment on the evolution of AGNs in the
cluster center.

[ GC-16] Comparison between the Pair
Fractions of Dark Matter Halos and Galaxies
in Cosmological Simulations

Sung-Ho An', Juhan Kim?, Suk-Jin Yoon'
'Department of Astronomy & Center for Galaxy
Evolution Research, Yonsei University

’Korea Institute for Advanced Study

We investigate the pair fractions of dark matter
halos and galaxies in cosmological simulations.
The cosmological simulations are performed by a
tree-particle-mesh code GOTPM
(Grid-of-Oct-Tree-Particle-Mesh) and the dark
matter halos are identified by a halo finding
algorithm PSB (Physically Self-Bound). The ‘galaxy’
pair fractions are obtained from galaxy catalogues
of L-Galaxies semi-analytical galaxy formation
runs in the Millennium database. We present and
compare the pair fractions of the dark matter
halos and galaxies as functions of redshifts, halo
masses and ambient environments.

[®£ GC-17] The Environmental Dependence of
the Mass-Size Relation for the Most Massive
Galaxies

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

We study the environmental dependence of the
mass-size relation for the most massive early type
galaxies (M>10"""Me) in the redshift range
0.10~0.15. The sizes of galaxies are measured by
non-parametric method. We find that galaxies
more  massive than  10'"'Me show  the
environmental dependence in the mass-size
relation. The galaxies with M>10''!'Me located in
the densest, cluster like environment have larger
sizes and extended surface brightness profiles than
their counterparts located in a low dense
environment. We also find that the environmental
dependence of the mass-size relation is more
significant for the brightest cluster galaxies (BCGs)
than non-BCGs. We use the semi analytic galaxy
formation simulation based on the Millennium 1
Simulation for interpretation. Our result can be
explained with a hierarchical growth of the most
massive galaxies through dissipation-less merger
in dense environment.

[ GC-18] A Phase-space View of
Environmentally Driven Processes in the
Virgo Cluster

Hyein Yoon (&3]91)!, Aeree Chung', Rory Smith!,
Yara L. Jaffé?

!Department of Astronomy, Yonsei University,
Korea

’European Southern Observatory, Chile

We study the orbital histories of Virgo galaxies
undergoing different HI gas stripping stages using
phase-space diagrams. Based on the HI properties
of galaxies, we find that location of galaxies is in
good agreement with ram-pressure stripping
predicted by numerical simulations with different
infall time. For example, galaxies experiencing
active gas stripping are mostly found in the first
infall region showing high velocity with respect to
the cluster center. Meanwhile, most galaxies that
are likely to have lost gas a while ago are found in
the cluster outskirts with low orbital velocities. We
also discuss the cases where observational
properties of galaxies and their locations in the
phase-space do not well agree. In addition, we
probe the phase-space of filaments and subgroups
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around or within Virgo. Our results strongly
suggest that substructures can play important
roles in galaxy evolution while galaxies are falling
to the cluster.

[ GC-19] A pilot study of dense molecular
gas in a Virgo spiral using a KVN
single-dish

Bumhyun Lee, Junhyun Baek, Aeree Chung
Department of Astronomy, Yonsel University

NGC 4402 is a spiral galaxy located in the Virgo
cluster. It is undergoing active HI gas stripping due
to the strong ICM pressure, showing evidence for
recent quenching of star formation. Its CO disk is
also highly disturbed as HI, yet unlike HI disk, no
sign of significant molecular gas stripping is found.
Aiming to better understand how atomic gas
stripping and disturbed molecular gas result in
star formation quenching, we probe properties of
molecular gas in the densest forms. As a pilot
study, we observed HCN (1-0) and HCO+ (1-0) in
the center of NGC 4402 using one of the Korean
VLBI Network (KVN) antennas located at Yonsei
site. In this work, we present the result from the
KVN single-dish observations and discuss its
implications.

[ GC-20] The Contribution of Mergers on
Star Formation in Nearby UV-Bright Galaxies
(25 23te) @ Aol et W Ago

719 A+)

Gu Lim(¥t), Myungshin Im(2® A1), Changsu
Choi(2]1%4), Yongmin Yoon(2-24l)

Center for Exploration of the Origin of the
Universe (CEOU), Astronomy Program, Dept. of
Physics & Astronomy, Seoul National University
(A1 &5 )

Star formation in galaxies is one of the key
factors in galaxy evolution. It is believed that star
formation is triggered and enhanced by mergers
among galaxies or secular evolution. However, how
much these two mechanisms contribute on star
formation is not well known yet. Recently, many
other studies show observational evidences of faint
merger features(tidal tails, stellar streams) around
nearby galaxies with deep optical imaging. This
study aims to investigate the fraction of star
forming galaxies exhibiting faint features to total
galaxies. We are analyzing samples of 76 star
forming galaxies (NUV < -18) to find merger
features from stacked B, R band frames taken at
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Maidanak 1.5m, McDonald 2.1m telescope and g, r
frames from Canada-France-Hawaii Telescope
(CFHT) MegaCam archival data. With the fraction,
we can expect to know the contribution of mergers
on star formation to galaxies.

[ GC-21] Polarization of Rayleigh Scattered
Lya in Active Galactic Nuclei

Seok-Jun Chang!, Hee-Won Lee', and Yujin Yang’
'Department of Physics and Astronomy, Sejong
University

’Korea Astronomy and Space Science Institute

Active galactic nuclei (AGNs) typically show a
non-thermal continuum locally represented by a
power-law and many prominent emission lines in
the UV and optical regions. AGNs are classified by
two types, where Type I AGNs exhibit both broad
and narrow lines and only narrow lines are
observed in Type 2 AGNs. The unification models
of AGNs invoke the existence of a molecular torus
just outside of the broad line region. In the
presence of a high column HI region associated
with the molecular torus, we propose that
significant fraction of broad line photons near
Lyman series can be scattered by atomic hydrogen
in the torus. In particular, Lyoa being the strongest
emission line, strong linear polarization may
develop around Lyoa through Rayleigh scattering.
We adopt a Monte Carlo technique to investigate
the polarized transfer of Lya in a thick HI region
with the shape of a torus. We consider the range
of HI column density N_HI = 1020-23 with fixed
geometric parameters of the torus such as the
inner and outer radii and the height. We present
the polarized spectra and angular distribution of
Rayleigh scattered radiation around Lyoa. We find
that the Lya core part is polarized in the direction
perpendicular to the symmetry axis whereas in the
far wing part it is polarized in the parallel
direction. It is concluded that the unification of
AGNs implies that Lya can be uniquely polarized
through Rayleigh scattering.

[ GC-22] SNU AGN Monitoring Project
(SAMP) using reverberation mapping of
luminous AGNs

Yiseul Jeon'!, Jong-Hak Woo!, and SAMP team!?%3456
{Seoul National University, ?Korea Astronomy and
Space Science Institute, *University of Michigan,
YUniversity of California, Irvine, *University of
California, Los Angeles, ®California Polytechnic
State University



The links between super-massive black hole
masses and their host galaxy properties are
observed, indicating that black hole growth and
host galaxy evolution are closely related.
Reverberation mapping, which uses the time delay
from the central black hole to broad line regions,
is one of the best methods to estimate masses of
black holes of active galactic nuclei (AGNs).
However, only masses of about 50 black holes have
been determined in reverberation mapping studies
so far, and most of them are limited to optical
luminosities below 10745 erg/s due to the
challenges of long-term time domain observations
in both photometry and spectroscopy. In this
project, we expand reverberation mapping samples
to higher luminosities of > 10744.5 erg/s at 0.1 < z
< 0.35, that have expected time lags of 40 - 250
light days. Photometric (using LOAO 1-m and MDM
1.3-m) and spectroscopic (using MDM 2.4-m and
Lick 3-m) monitoring campaigns are being
conducted for a 3 year duration and 20 day
cadence. Precedent photometric observations in
2015B show some targets with variability and
follow-up spectroscopic observations are on-going.
In this presentation, we introduce our project,
present reverberation mapping simulation results,
and preliminary results on photometry. These
reverberation mapping masses of relatively high
luminous AGNs will provide a strong constraint on
black hole mass calibration, e.g., the single-epoch
mass estimation.

[ GC-23] Photometric Reverberation
Mapping with SQUEAN: A Test Study using
Medium Bands

Yoon Chan Taak'? Myungshin Im'? and Changsu
Choi'?

!Center for the Exploration of the Origin of the
Universe

?Astronomy Program, Department of Physics and
Astronomy, Seoul National University

Photometric reverberation mapping is an
effective alternative to time consuming
spectroscopy. It usually employs narrow bands to
track the luminosity variations of broad emission
lines, such as Balmer lines, and broadbands for
the continuum variability. Here, we investigate the
feasibility of substituting these for medium bands,
with 50nm widths, that are currently being used on
the SED Camera for QUasars in EArly uNiverse
(SQUEAN) installed on the 2.1lm Otto Struve
Telescope at McDonald Observatory. Three targets

with recent variability and/or short expected time
lags were selected, and observed for 15 minutes
each in the medium band containing Ho, and the
two adjacent bands for continuum subtraction
afterwards. Analysis shows that for one of the
objects, SDSS J0350+0037, the pure Hoa emission
line flux has a S/N ~ 12, so that variabilities up to
~ 8% are detectable. Thus, future observations
using these medium bands on SQUEAN seem to be
practical.

[®£ GC-24] Weak-Lensing Study of Galaxy
Cluster PLCKG287.0+32.9

Kyle Finner, Myungkook James Jee
Yonsei University, Department of Astronomy

Merging galaxy clusters, such as
PLCKG287.0+32.9, provide a window into the
formation process of the large scale structure of
the universe. PLCKG287.0+32.9 is an enormous
merging galaxy cluster with mass estimated to be
~10715 Msun. It hosts a pair of mega-parsec sized
radio relics with projected offsets from the X-ray
center of approximately 350kpc and 2.7Mpc,
suggesting a NW-SE merging scenario with relics
originating from two separate passes (Bonafede et
al. 2014). A detected radio halo coincides with the
center of x-ray emission. We present the
motivation for our weak lensing study of the
merging galaxy cluster PLCKG287.0+32.9 using
recent Subaru optical imaging. We discuss the
basics of weak-lensing and the criteria for source
selection. In addition, we describe our method of
PSF modeling and mass reconstruction.

[ GC-25] Parametric modelling of the
velocity dispersion profiles of 11 elliptical
galaxies : dark matter versus MOND

In-Taek Gong and Kyu-Hyun Chae
Department of Physics and Astronomy, Sejong
University
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[ GC-26] Cosmic Web traced by ELGs and
LRGs from the Multidark Simulation

Doyle Kim(7Z1= %) and Graziano Rossi
Department of Astronomy and Space Science,
Sejong University, Seoul, 143-747, Korea

Current and planned large-volume surveys such
as the Sloan Digital Sky Survey extended Baryon
Oscillation Spectroscopic Survey (SDSS IV-eBOSS)
or the Dark Energy Spectroscopic Instrument
(DESI) will use Luminous Red Galaxies (LRGs) and
Emission Line Galaxies (ELGs) to map the cosmic
web up to z~1.7, and will allow one to accurately
constrain cosmological models and obtain crucial
information on the nature of dark energy and the
expansion history of the Universe in novel epochs
- particularly by measuring the Baryon Acoustic
Oscillation (BAO) feature with improved accuracy.
To this end, we present here a study of the spatial
distribution and clustering of a sample of LRGs
and ELGs obtained from a sub-volume of the
MultiDark simulation complemented by different
semi-analytic prescriptions, and investigate how
these two different populations trace the cosmic
web at different redshift intervals - along with
their synergy. This is the first step towards the
interpretation of upcoming ELG and LRG data.

[ GC-27] Properties of High- and
Low-Redshift Quasars from the extended
Baryon Oscillation Spectroscopic Survey

Doohyun Choi and Graziano Rossi
Sejong University

The SDSS-IV  extended Baryon Oscillation
Spectroscopic (eBOSS) will provide new photometry
and spectroscopy of an unprecedented number of
quasars in a novel redshift range, along with some
re-observations of SDSS DR12 objects. We present
here an observational study of the geometry,
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spatial distribution, luminosity function, and
clustering of a sample of low- and high-z quasars
obtained from the first SDSS-IV data release
(DR13). In particular, we characterize the amount
of overlapping between different data releases, and
then focus on the synergy among high- and low-z
quasars as tracers of the cosmic web, particularly
considering their cross-correlations and
cosmological implications.

[ IM-01] Kinematics of the Envelope and
Two Bipolar Jets in L1157

Woojin Kwon (@27%1)!, Manuel Fernandez-Lopez?,
lan W. Stephens®, and Leslie W. Looney*

'Korea Astronomy and Space Science Institute
(8F2A299722]) “Instituto Argentino de
Radioastronomia, *Boston University, ‘University of
[llinois at Ubana-Champaign

A massive envelope and a strong bipolar outflow
are the two most distinct structures of youngest
protostellar systems. We present observational
results from the Combined Array for Research in
Millimeter-wave Astronomy (CARMA) toward the
youngest (Class 0) protostellar system L1157. At an
angular resolution of 5 arcseconds, we mapped its
well-developed outflow in CO 2-1 over a span of
approximately 5 arcminutes. Additionally, we
imaged the central envelope with CO isotopes, CS,
CN, and N2H+ with an angular resolution of about
2 arcseconds. We show that the bipolar outflow
may be represented with a two jet model and
constrain its  physical properties such as
precession/rotation directions, velocities,
inclinations, and position angles via cube data
fitting. In addition, we discuss the kinematic
features of the envelope detected in CO isotopes
and N2H+ and present the radius-dependent dust
opacity spectral index.

[® IM-02] The Propagation of Cosmic Ray in
Protoplanetary Disks

Soonyoung Roh'*, Yuri I. Fujii®, Shu-ichiro
Inutsuka®, Takeru Suzuki® and Munetake Momose*
!Department of Physics, School of Natural
Sciences, UNIST, Korea

“Niels Bohr International Academy, Denmark
JDepartment of Physics, Graduate School of
Science, Nagoya University, Japan

“College of Science. Ibaraki University, Japan



For the development of magneto rotational
instability, which drives mass accretion in
protoplanetary disks, sufficient ionization degree is
needed. Cosmic rays are believed to be one of the
dominant ionization sources for protoplanetary
disk gas. In previous studies, ionization rates are
computed by considering the effect of attenuation
of the cosmic ray (CR) intensity as a function of
column density in an unmagnetized cloud.
However, in reality particles should sweep up
larger column density to reach at the midplane of
disk due to their gyromotion. In this study, we
investigate the propagation of CR protons in a
protoplanetary disk by solving transport and
energy loss equations. We discuss the change in
CR intensity due to magnetic field in a
protoplanetary disk.

[ IM-03] 14 Planck Galactic Cold Clumps in
the A Orionis Complex: No dense cores
detected with SCUBA-2

Hee-Weon Yi!, Jeong-Eun Lee!, Tie Liu? Kee-Tae
Kim? and Yuefang Wu®

ISchool of Space Research, Kyung Hee University,
Yongin-Si, Gyeonggi-Do, Republic of Korea
’Korea Astronomy and Space Science Institute, 776
Daedeokdae-ro, Yuseong-gu, Daejeon 305-348,
Republic of Korea

JDepartment of Astronomy, Peking University,
100871, Beijing China

We present preliminary results of the
submillimeter continuum observations of 14 Planck
Galactic Cold Clumps (PGCCs), located in the A
Orionis Complex. This region is the nearest large
HII region, which is an ideal site for a study of the
stellar feedback to its surroundings. We observed
14 PGCCs with JCMT/SCUBA-2 and used J=1-0
transitions of CO isotopologues from the PMO
mapping observation. Several sub-clumps toward
three PGCCs were detected at 850 pm. In order to
examine whether these clumps can be candidates
for pre-stellar cores, we compared each clump
mass calculated from the 850 pm continuum map
to its Virial mass and Jeans mass calculated from
the CO and C'™0 (1-0) spectra, respectively. All
clumps have masses smaller than their Virial and
Jeans masses, indicating that none of them are
gravitational bound and thus in the pre-stellar
core stage. Also, the CO depletion factor, which
has been derived from the dust continuum and the
C'®0(1-0) line and can be an indicator of core
evolution, toward the clumps is in the range of 1

to 5, suggesting that they are not very evolved
dense pre-stellar cores. In addition, within
individual PGCCs, we found clear gradients of
velocity (~1 km s™! pc!) and temperature (~10 K
pc!) in the CO (1-0) first moment map and the
2C0  (1-0)  excitation  temperature  map,
respectively. This can be attributed to the
compression and external heating by the HII
region, which may prevent clumps from forming
gravitationally bound structures and eventually
disperse clumps. These results could be a hint
about the negative effect of stellar feedback on
core formation.

[ IM-04] SgrA* 22/43GHz KaVA observation
and its Amplitude Calibration

ILJE CHO"?, TAEHYUN JUNG"? GUANG-YAO
ZHAO', MOTOKI KINO', BONGWON SOHN'? +
KaVA AGN sub-WG

!Korea Astronomy and Space science
Institute(KASI)

2University of Science and Technology(UST)

\We present the results of KaVA SgrAsx
observation together with Takahagi(32m),
Yamaguchi(32m) and Nobeyama(45m) telescopes at
22 and 43GHz, respectively. In early 2014, G2 cloud
was expected to encounter with SgrA* and to make
a significant flux variation, but it has not been
measured yet. So it's worth to check our amplitude
calibration method to confirm if we have a missing
flux caused by uncertainty in measuring it. We
have tested both a standard method using system
noise temperature(Tsys) with antenna gain
information, and a template method in order to
calibrate antenna gain using nearby maser source.
As a result, we found that the latter method is
useful for antennas which have inaccurate gain
information or poor Tsys measurements, and is
especially effective for sources at low elevation like
SgrA*. In addition, the comparison shows that the
amplitude calibration by standard method can be
improved up to 10% with a correction factor using
a template method. This result implies we can get
more accurate flux from a standard method when
any maser source not exists around target.

HELE MEJIZ

[ AT-01] Comparison Surface Error
Measurements of Aspherical Mirror
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Jongho An!, Soojong Pak? Sanghyuk Kim? Woojin
Park?, Byeongjoon Jeong®

'Department of Astronomy & Space Science, Kyung
Hee University, Korea

2School of Space Research, Kyung Hee University,
Korea

JKorea Basic Science Institute, Dajeon 305-333,
Korea
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[ AT-02] Upgrading Filter Position
Mechanism of SQUEAN

Hye-In Lee!, Soojong Pak!, Tae-Geun Ji!, Woojin
Park!, Jongho An? Sanghyuk Kim!, Myungshin Im?
1School of Space Research Kyung Hee University
’Department of Astronomy & Space Science, Kyung
Hee University

JSCEOU/Department of Physics and Astronomy,
Seoul National University
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[ AT-03] KVN Performance Evaluation of
Simultaneous 4CH Observations

Dawoon Jung'?, Young-Jong Sohn', Do-Young
Byun?® and Taehyun Jung?®

'Department of Astronomy, Yonsei University,
’Korea Astronomy and Space Science Institute and
SUniversity of Science and Technology, Korea

It is important to know how well observation
errors are removed in the calibration process prior
to ensuing scientific research. In mm-VLBI
observations, a radio wave suffers from an
atmospheric propagation delay due to the rapid
change of atmospheric refraction. It makes phases
of VLBI correlation output fluctuate rapidly, which
essentially decreases the coherence of phases and
reduces the integration time. Consequently, it is
challenging to achieve a high signal-to-noise ratio
and enhance the quality of scientific output.

Among the causes of the atmospheric
propagation delay, water vapor in the troposphere
is the most decisive factor to affect phase errors in
the high frequency range (> 10GHz). It is expected
to have the non-dispersive characteristic that
enables to introduce new calibration strategy,
Frequency Phase Transfer (FPT). This new method
utilizes low frequency phases to compensate phase
errors in high frequency bands. In addition,
Korean VLBI Network (KVN) which benefits from
the simultaneous 4-channels (22/43/86/129 GHz)
observations is ideal to probe FPT performance. In
order to evaluate FPT performance of KVN, we
present the results of FPT phase analysis and
discuss its performance.

[®X AT-04] Final Results of WRC-15(World
Radiocommunication Conference)

HyunSoo Chung!, Jun-Cheol Moon?, Dai-Hyuk YU?,
Do-Heung Je!, Jung-Hyun Jo!, Duk-Gyoo Roh!,
Se-Jin Oh!, Bong-Won Sohn!, SangSung Lee!,
Hyo-Ryung Kim!

'KASI, “RRA, ’KRISS
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[ AT-05] Development of the Auto-guiding
program, KAP82 3.0

Tae-Geun Ji', Soojong Pak!, Hye-In Lee!, Changsu
Choi?, Myungshin Im?

ISchool of Space Research, Kyung Hee University,
Korea

2CEOU/Department of Physics and Astronomy,
Seoul National University, Korea
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[ AT-06] Introduction to Korean
involvement in the Large Synoptic Survey
Telescope Project

Min-Su Shin on behalf of LSST Korea
Korea Astronomy and Space Science [nstitute

We introduce Korean involvement in the Large
Synoptic Survey Telescope Project and activities
organized by a group of Korean astronomers as
LSST Korea. The Korea Astronomy and Space
Science Institute plans to sign a memorandum of
agreement with Large Synoptic Survey Telescope
Corporation this year. Although the project will
start its commissioning observation around 2020,
Korean preparation for the LSST era should be
initiated now because of an unprecedented amount
of data produced in the LSST. We explain current
status of our efforts for the LSST Korea.

KMTNet

[® KMT-01] KMTNet nearby galaxy survey

Minjin Kim'?, Luis C. Ho®, Yun-Kyeong Sheen',
Byeong-Gon Park!?, Joon Hyeop Lee'?, Sang Chul
KIM!?, Hyunjin Jeong!, Kwangil Seon'?

{Korea Astronomy and Space Science Institute,
?Korea University of Science and Technology,
SKavli Institute for Astronomy and Astrophysics

We present a new survey of nearby galaxies to
obtain deep wide-field images of 200 nearby bright
galaxies in the southern hemisphere using Korea
Microlensing Telescope Network (KMTNet). We are
taking very deep and wide-field images, spending
4.5 hours for the B and R filters for each object.
Using this dataset, we will look for diffuse,
low-surface brightness structures including outer
disks, truncated disks, tidal features and stellar
streams, and faint companions. The multicolor
data will enable us to estimate the incidence and
star formation history of those features. We
present an outline of the data reduction pipeline,
and preliminary results from the commissioning
data.

[ KMT-02] DEEP-South : Moving Object
Detection Experiments

Young-Seok Oh'!, Yeong-Ho Bae?, Myung-Jin Kim?,
Dong-Goo Roh?, Ho Jin!, Hong-Kyu Moon?, Jintae
Park?, Hee-Jae Lee?®, Hong-Suh Yim? Young-Jun
Choi?, and the DEEP-South Team
1School of Space Research., Kyung Hee University,
’Korea Astronomy and Space Science Institute,
JChungbuk National University

DEEP-South

(Deep Ecliptic patrol of the
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Southern sky) is one of the secondary science
projects of KMTNet (Korea Microlensing Telescope
Network). The objective of this project is twofold,
the physical characterization and the discovery of
small Solar System bodies, focused on NEOs (Near
Earth objects). In order to achieve the goals, we
are implementing a software package to detect and
report moving objects in the 18kX18k mosaic CCD
images of KMTNet. In this paper, we present
preliminary results of the moving object detection
experiments using the prototype MODP (Moving
Object Detection Program). We utilize multiple
images that are being taken at three KMTNet sites,
towards the same target fields (TFs) obtained at
different epochs. This prototype package employs

existing softwares such as SExtractor
(Source-Extracto) and SCAMP (Software for
Calibrating Astrometry and Photometry);
SExtractor generates catalogs, while SCAMP

conducts precision astrometric calibration, then
MODP determines if a point source is moving. We
evaluated the astrometric accuracy and efficiency
of the current version of MODP. The plan for
upgrading MODP will also be mentioned.

T8 X T8A

[ ST-01] Excessive CNO yield of the
non-rotating massive Pop III stars

Changwoo Kye, & Sung-Chul Yoon
Department of Physics and Astronomy, Seoul
National University

During the last decade, high-resolution spectra
of many very metal-poor (VMP) stars have been
observed and their surface compositions have been
measured. The abundance patterns of the VMP
stars strongly constrain the nucleosynthesis of Pop
III stars because they born from material enriched
by supernovae or wind ejecta of Pop Il stars. The
observations show overabundances of light
elements like C, N, O, Na, Mg and Al and very low
C'?/C" ratios. These results indicate that mixing
between the H-burning and He-burning region
occurred in Pop III stars. To explain these
observational results, we performed 1D stellar
evolution simulations for non-rotating Pop Il stars
with ZAMS masses ranging from 20Mp to 50M
and various overshooting parameters. In our grid
calculation, convective mixing between helium
burning layers and the hydrogen burning shell
generally occurred in models with masses less than
40Mp, without rotation and these models show an

excess of light element abundances. From this
result, it is expected that we could explain the
observed abundance patterns with convective
mixing in non-rotating massive Pop Il stars and
we do not necessarily have to invoke rotational
mixing.

[® ST-02] Low Resolution Near-Infrared
Stellar Spectra Observed by CIBER

MinGyu Kim'?, Hyung Mok Lee', and CIBER team#*
'Dept. of Physics and Astronomy, Seoul National
University, Seoul 151-742, Korea

’Korea Astronomy and Space Science Institute
(KASI), Daejeon 305-348, Korea

*Various universities and institutions from Korea,
Japan, and USA

We present near-infrared (0.8 - 1.8 microns)
spectra of 63 bright (J_mag < 10) stars observed
with Low Resolution Spectrometer (LRS) onboard
the rocket-borne Cosmic Infrared Background
Experiment (CIBER). Two Micron All Sky Survey
(2MASS) photometry information is used to find
cross-matched stars after reduction and extraction
of the spectra. We identify the spectral types of
observed stars by comparing with spectral
templates from the Infrared Telescope Facility
(IRTF) library. All the observed spectra are
consistent with late F to M stellar spectral types,
and we identify various infrared absorption lines.
As our observations are performed above the
Earth's atmosphere, our spectra are free from
telluric contamination. Including HST/NICMOS and
Cassini/VIMS, the spectral coverage has rarely
been achieved in space, and the methods
developed here can inform statistical studies with
future low-resolution spectral measurements such
as GAIA photometric and radial velocity
spectrometer.

[ ST-03] On the Equivalent Width
Measurements of High-Resolution Spectra

Hyeong-Jun Kim, Wan-Su Cho and Jae-Woo Lee
Dept. Physics and Astronomy, Sejong University

In the course of the homogeneous spectroscopic
study of globular clusters in our Galaxy, we revisit
the strategy of measuring equivalent widths (EWs)
for the large set of data in a consistent manner. In
our presentation, we show comparisons of the EW
measurements from various approaches and
environments for over two thousand lines in
Arcturus and discuss the implication in our future
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study.

[Z ST-04] PLANETARY CAUSTIC
PERTURBATIONS OF A CLOSE-SEPARATION
PLANET ON MICROLENSING

Yoon-Hyun Ryu!, Han-Seek Kim? Sun-Ju Chung'
and Dong-Jin Kim!

'Korea Astronomy and Space Science Institute,
Daejeon 305-348, Korea

?School of Physics, The University of Melbourne,
Parkville, VIC 3010, Australia

We investigate the properties and detection
conditions for the planetary caustic perturbation of
close-separation planets. To find the properties of
the planetary caustic perturbation, we construct
deviation maps by subtracting the single-lensing
magnification of the lens star from the planetary
lensing  magnification for  various lensing
parameters. We find that each deviation area of
the positive and negative perturbations disappears
at the same normalized source radius according
to a given deviation threshold regardless of mass
ratio but disappears at a different normalized
source radius according to the separation. We
also estimate the upper limit of the normalized
source radius to detect the planetary caustic
perturbation. We find simple relations between
the upper limit of the normalized source radius
and the lensing parameters. From the relations,
we obtain an analytic condition for the detection
limit of the planet, and which show that we can
sufficiently discover a planet with the mass of
sub-Earth for typical microlensing events.
Therefore, we expect to add the number of
low-mass planets in the next-generation
microlensing experiments and conclude that our
detection condition of the planet can be used as
a important criteria for maximal planet detections
considering the source type and the photometric
accuracy.

[ ST-05] The Chemical Abundances of
Hypervelocity Stars in the Milky Way Disk

Bum-Suk Yeom, Young Sun Lee, Young Kwang
Kim, Doo-Ri Han

Department of Astronomy and Space Science,

Chungnam National University, Daejeon 34134,
Korea, cometyeom@cnu.ac.kr

We present preliminary results of the analysis of
chemical abundances for seven hypervelocity star
(HVS) candidates. These objects are G and K

dwarfs in the Galactic disk selected from the Sloan
Extension for Galactic Understanding and
Exploration. Unlike other HVSs discovered thus
far, their stellar orbits and kinematics suggest that
they do not originate in the Galactic center or in
an accretion event. These factors imply
yet-unknown mechanisms that give rise to these
kinematically-extreme disk stars. In order to study
in detail their progenitors and possible formation
mechanisms, we obtained spectra of these stars at
a resolving power of R~6000, with the Dual Imaging
Spectrograph at the Apache Point Observatory. We
derive the abundances of chemical elements, C,
Mg, Ca, Ti, Cr, Fe, and Ba from the observed
spectra, using MOOG. We compare them with the
ones of typical Galactic disk stars and discuss
discrepancies between them to search for clues to
their origin.

[ ST-06] It is surface gravity.

Jae-Woo Lee
Department of Physics and Astronomy, Sejong
University

In our previous study, we showed that the
peculiar globular cluster M22 contains two distinct
stellar  populations  with  different  physical
properties, having different chemical compositions,
spatial distributions and kinematics. We proposed
that M22 is most likely formed via a merger of two
GCs with heterogeneous metallicities in a dwarf
galaxy environment and accreted later to our
Galaxy. In their recent study, Mucciarelli et al.
claimed that M22 is a normal mono-metallic
globular cluster without any perceptible metallicity
spread among the two groups of stars, which
challenges our results and those of others. We
devise new strategies for the local thermodynamic
equilibrium abundance analysis of red giant
branch stars in globuar clusters and show there
exists a spread in the iron abundance distribution
in M22.

[ ST-07] Evolution of primary stars in Pop
Il binary systems

Hunchul Lee, & Sung-Chul Yoon
Department of Physics and Astronomy, Seoul
National University

Binary interactions may have significant impact
on Pop III stellar evolution. Pop III single star
evolution indicates that for primary masses less
than 20Me, no significant binary mass transfer

|-O||

P2 25H5| H X418 15, 20163 4Y / 77



N
o
[y
(@]
1o
[}
=
ot

would occur before core helium exhaustion. We
perform binary system evolution for various
primary masses (20Me <M; < 60Me) and initial
periods under same mass ratio M;/M; = 0.9, and
follow the evolution and mass transfer of the
primary star. If binary mass transfer occurs
during post main sequence, the primary star does
not evolve into naked helium star and still contain
significant hydrogen in the envelope. During the
post mass transfer phase, the primary star evolves
redward, and does not become sufficiently hot to
enhance the number of ionizing photons,
compared to the case of single star evolution for a
given initial mass. This result implies that primary
stars of massive Pop III binary systems would have
little contribution to the reionization in the early
universe. Given the large hydrogen content (0.326
- 1.793Mg), the primary stars that underwent
stable mass transfers would explode as a Type IIb
supernova, and it would be difficult for Pop III
binary stars to produce Type Ib/c supernovae that
look similar to those found in the local universe.

[ ST-08] Searching for Eccentricity
Preserving Mass Transfer Mechanism during
Binary Star Evolution

Hyun Taek Lee, Kyujin Kwak
Ulsan National Institute of Science and Technology
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[® ST-09] Removing Telluric Absorbtion
lines for IGRINS spectra
Inwoo Han'?

Gwanghui Jeong'?, , Byeong-Cheol
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L eelAZ
!University of Science and Technology, *Korea
Astronomy and Space Science Institute

There are many telluric absorption lines which
are laid on the science spectrum in ground based
spectroscopic observations. In especial, the IR
region spectra are considerably contaminated by
telluric lines. Therefore, many scientists have a
difficulty in removing the telluric effect. We thus
tried removing telluric lines with IGRINS data by
two methods. One is using the standard stellar
spectrum as telluric lines. The other adopt
calculated synthetic telluric spectrum. Here we
present the results of test for precise removing
telluric lines on IGRINS spectra.

[3£ ST-10] KIC06118779 and KIC08682849:
Extremely low mass ratio contact binaries
with quasi-cyclically varying O’Connell
effects and strong anti-correlations in their
ETV diagrams

Min-Ji Jeong!, Chun-Hwey Kim!?
!Chungbuk National University, °Chungbuk
National University Observatory

The Kepler mission of NASA has enabled to
discover a lot of new W UMa-type binaries with
continuous light curves measured with
unprecedented accuracy. Interestingly, their
eclipsing time variation (hereafter ETV) diagrams
show anti-correlation between primary and
secondary minima, presumably occurred by
continuous spot variation (Tran et al. 2013; Balaji
et al. 2014). Two active Kepler binaries
(KIC06118779 & KIC08682849), reported as showing
the anti-correlation in ETV diagram, were
investigated to see that the anti-correlations are
correlated with time-variable O'connell effects
appeared in their light curves. As a result, it was
found that the O'connell effects for two binary
stars have varied in quasi-sinusoidal ways similar
to the patterns of their anti-correlation variations.
In addition, our light curve syntheses of two binary
stars with the latest version of the
Wilson-Devinney code (Wilson & devinney 1971)
show that they are very deep-contact binary
system with extremely low mass ratios.

[®X ST-11] Meta-analysis for the studies on
extrasolar planets using Kepler mission data

So-Yoon Jung!, Tae Seog Yoon', Hyunsook Lee’
!Department of Astronomy and Atmospheric



Sciences, Kyungpook National University, *Korea
Institute of S&T Evaluation and Planning

This study aims to overview research articles
on extrasolar planets using Kepler mission data
during the period of 2009-2015 in order to
discover research trends in them. Kepler space
observatory is a NASA space observatory for
extrasolar planet expedition launched in March
2009, contributed to the discovery and tracking of
extrasolar planets and its candidates. In order to
achieve the goal of this study, we classified
research subjects from studies on Kepler mission
data year by year and found the most frequent
research topics each year. We also conducted a
comparative analysis on the research subjects
based on time series and examined any changes
with respect to the goal of Kepler mission.
Statistical meta-analysis is employed as the
analysis method for the key words presented in the
research articles.

This study is a part of on-going research to
find the correlation between the physical
parameters of the host star and extrasolar
planets. The results of this study could offer new
directions in researches utilizing Kepler mission
data as those meta-analyses in social sciences
often suggest new opportunities. We have high
expectations that more extrasolar planet studies
will follow as we make further progresses in
various analyses.

[® ST-12] Orbital stability study and
transit-timing variations of the extrasolar
planetary system: K2-3

Beom-Kyu Choi!, Tobias C. Hinse?, Tae Seog Yoon!
'Department of Astronomy and Atmospheric
Sciences, Kungpook National University, “Korea
Astronomy and Space Science Institute

We investigated the dynamical properties of the
K2-3 multi-planet system. Recently three transiting
planets are discovered using the extended Kepler2
(K2) mission (Crossfield et al. 2015). We extended
their preliminary stability study by considering a
substantial longer integration time. Since planet
mass is not known from photometry we calculated
exoplanets masses using empirical mass-radius
relations (Weiss & Marcy 2014). Forward numerical
integration was done wusing the MERCURY
integration package (Chambers 1999). Our results
demonstrate that this system is stable over a time

scale of 10%years. Furthermore, we investigated the
dynamical effects of a hypothetical planet in the

semi-major axis vs eccentricity space. For stable
orbits of the hypothetical planet we calculated
transit-timing variation (TTV) and radial velocity
signals. We find that for a hypothetical perturber
with mass 1-13 Mjup, semi-major axis 0.2 - 0.8 AU
and eccentricity 0.00-0.47 the following timing
signals for the planet K2-3 b is ~ 5 sec, K2-3 ¢ is
~ 130 sec and for K2-3 d is ~ 190 sec. The radial
velocity signal of the hypothetical planet is ~ 4
m/s. Using typical transit-timing errors from the
K2 mission, we find that the above hypothetical
planet would not be detectable. Its radial velocity
signal, however, would be detectable using the APF
2.4m telescope or HARPS at the ESO/La Silla
Observatory in Chile.

[® ST-13] Low-Resolution Spectroscopy of
Red Giant Branch stars in the Globular
Cluster NGC 2808

Seungsoo Hong', Dongwook Lim!, Sang-Il Han?,
and Young-Wook Lee!

!Department of Astronomy, Yonsei University,
Seoul 03722, Korea

’Korea Astronomy and Space Science Institute
(KASI), Daejeon 34055, Korea

The presence of multiple stellar populations is
now well established in most globular clusters
(GCs) in the Milky Way. The origin of this,
however, is yet to be understood. In this respect,
the study of NGC 2808, a GC which hosts five
sub-populations differing only in light-element
abundances, would help to understand the origin
of this multiple stellar populations. In order to
investigate CN, CH, and Ca abundances among
different populations in NGC 2808, we have
performed low-resolution spectroscopy for the red
giant branch (RGB) stars in this GC. Here we report
preliminary results from this spectroscopic
analysis.

Y U LT

[® SS-01] Relative contribution of
geomagnetic and CO2 effects to global
temperature anomaly

Jinhyun Kim'! and Yong-Jae Moon'?
!Department of Astronomy & Space Science, Kyung
Hee University, Korea, School of Space Research,

Kyung Hee University, Korea

We have investigated the correlation analysis
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between global temperature anomaly and two main
factors: geomagnetic activity (aa index) of Earth
external factor and CO2 of Earth internal factor.
For this, we wused NOAA Global Surface
Temperature anomaly (Ta) data from 1868 to 2015.
The aa index indicates the geomagnetic activity
measured at two anti-podal subauroral stations
(Canberra Australia and Hartland England) and the
CO2 data come from historical ice core records
and NOAA/ESRL data. From the comparison
between (Ta) and aa index, we found several
interesting things, First, the linear correlation
coefficient between two parameters increases until
1985 and then decreases rapidly. Second, the
scattered plot between two parameters shows a
boundary of the correlation tendency (positive and
negative correlation) near 1985. A  partial
correlation of (Ta) and two main factors (aa index,
CO2) also shows that the geomagnetic effect (aa
index) is dominant until about 1985 and the CO2
effect becomes much more important after then.
These results indicate that the COZ effect become
very an important factor since at least 1985. For a
further analysis, we simply assume that Ta =
Ta(aa)+Ta(CO2) and made a linear regression
between (Ta) and aa index from 1868 to 2015. A
linear model is then made from the linear
regression between energy consumption (a proxy
of CO2 effect) and Ta-Ta(aa) since 1985. Our
results will be discussed in view of the prediction
of global warming.

[®X SS-02] Evaluation of a Solar Flare
Forecast Model with Value Score

Jongyeob Park'? Yong-Jae Moon?, Kangjin Lee?,
Jaejin Lee!

'Korea Astronomy and Space Science Institute,
’Kyung Hee University

There are probabilistic forecast models for solar
flare occurrence, which can be evaluated by
various skill scores (e.g. accuracy, critical success
index, heidek skill score, and true skill score).
Since these skill scores assume that two types of
forecast errors (i.e. false alarm and miss) are
equal or constant, which does not take into
account different situations of users, they may be
unrealistic. In this study, we make an evaluation of
a probabilistic flare forecast model [Lee et al.,
2012] which use sunspot groups and its area
changes as a proxy of flux emergence. We
calculate daily solar flare probabilities from 2011
to 2014 wusing this model. The skill scores are
computed through contingency tables as a function
of forecast probability, which corresponds to the
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maximum skill score depending on flare class and
type of a skill score. We use a value score with
cost/loss ratio, relative importance between the
two types of forecast errors. The forecast
probability (y) is linearly changed with the
cost/loss ratio (x) in the form of y=ax+b: a=0.88:
b=0 (C), a=1.2: b=-0.05(M), a=1.29: b=-0.02(X). We
find that the forecast model has an effective range
of cost/loss ratio for each «class flare:
0.536-0.853(C), 0.147-0.334(M), and 0.023-0.072(X).
We expect that this study would provide a guideline
to determine the probability threshold and the
cost/loss ratio for space weather forecast.

[ SS-03] Dependence of solar proton
events on their associated activities:

solar and interplanetary type II radio burst,
flare, and CME

Jinhye Parkl, Saepoom Younl, and Yong-Jae
Moonl,2

1Department of Astronomy & Space Science,
Kyung Hee University,

2School of Space Research, Kyung Hee University

We investigate the dependence of solar proton
events (SPEs) on solar and interplanetary type II
bursts associated with solar flares and/or
CME-driven shocks. For this we consider NOAA
solar proton events from 1997 to 2012 and their
associated flare, CME, and type Il radio burst data
with the following subgroups: metric,
decameter-hectometric (DH), and
meter-to-kilometric (m-to-km) type II bursts. The
primary findings of this study are as follows. First,
about half (52%) of the m-to-km type II bursts are
associated with SPEs and its occurrence rate is
higher than those of DH type II bursts (45%) and
metric type II bursts (19%). Second, the SPE
occurrence rate strongly depends on flare strength
and source longitude, especially for X-class flare
associated ones; it is the highest in the central
region for metric (46%), DH (54%), and m-to-km
(75%) subgroups. Third, the SPE occurrence rate is
also dependent on CME linear speed and angular
width. The highest rates are found in the m-to-km
subgroup associated with CME speed 1500 kms—1:
partial halo CME (67%) and halo CME (55%).
Fourth, in the relationships between SPE peak
fluxes and solar eruption parameters (CME linear
speed, flare flux, and longitude), SPE peak flux is
mostly dependent on SPE peak flux for all three
type II bursts (metric, DH, m-to-km). It is noted
that the dependence of SPE peak flux on flare peak
flux decreases from metric to m-to-km type II



burst.

[ SS-04] 2016 Total Solar Eclipse
Expedition

Su-Chan Bong'? Seonghwan Choi', Bi-Ho Jang',
Jongyeob Park', Young-Beom Jeon!, Kyuhyoun
Cho®, Jongchul Chae®

!Korea Astronomy and Space Science Institute,
?University of Science and Technology, 3Seoul
National University

A total solar eclipse occurs on March 9 along
the path through Indonesia and the Pacific. KASI
organized an expedition team for total solar eclipse
observation. The main purpose of this observation
is to test the coronal temperature and outflow
velocity diagnostics based on filter observation,

which is proposed for the next generation
coronagraph. In addition, various white light
observations including automatic programmed
observation, manual observation, linear

polarization, and time-lapse movie will be tried. We
report the preliminary result of the expedition.

[3 SS-05] Detrended fluctuation analysis of
magnetic parameters of solar active regions

Eo-Jin Lee and Yong-Jae Moon
Kyung Hee University

Many signals in the nature have power-law
behaviors, namely they are "scale-free".
The method of detrended fluctuation analysis
(DFA), as one of the popular methods (e.g.,
Rescaled range analysis and Spectral analysis) for
determining scale-free nature of time series, has
a very important advantage that the DFA can be
applied to both stationary and non-stationary
signals. The analysis of time series using the DFA
has been broadly used in physiology, finance,
hydrology, meteorology, geology, and so on. We
performed the DFA of 16 Spaceweather HMI
Active Region Patch (SHARP) parameters for 38
HMI Active Region Patches (HARPs) obtained by
Solar Dynamics Observatory (SDO) from May 2010
to June 2014. The main results from this study
are as follows. (1) The most of the time series
data are non-stationary. (2) The DFA scaling
exponents of "mean vertical current density" for
38 HARPs have a negative correlation coefficient
(-0.41) with flare index. (3) The DFA scaling
exponents of parameters such as "Sum of the
absolute value of net currents per polarity",
"Absolute value of the net current helicity", and

"Mean photospheric excess magnetic energy
density" for the most active HARPs having more
than 10 major flares, have positive correlation
coefficients (0.64, 0.59, and 0.53, respectively)
with the ratio of "the number of CMEs associated
with major flares" to "the number of major
flares". Physical interpretations on our results will
be discussed.

[ SS-06] Comparison between observation
and theory for the stand-off distance ratios
of CMEs and their associated ICMEs

Jae-Ok Lee!, Yong-Jae Moon'?, Jin-Yi Lee?,
Soojeong Jang'®, and Harim Lee!

!School of Space Research, Kyung Hee University,
’Department of Astronomy & Space Science, Kyung
Hee University, *Korea Astronomy and Space
Science Institute

We examine whether the observational stand-off
distance ratios of CMEs and their associated ICMEs
could be explained by theoretical model or not. For
this, we select 16 CME-ICME pairs from September
2009 to October 2012 with the following conditions:
(1) limb CMEs by SOHO and their associated ICMEs
by twin STEREO spacecraft and vice versa when
both spacecraft were roughly in quadrature: (2) the
faint structure ahead of a limb CME is well
identified: and (3) its associated ICME clearly has a
sheath structure. We determine the observational
stand-off distance ratios of the CMEs by using
brightness profiles from LASCO-C2 (or
SECCHI-COR2) observations and those of the
ICMEs by solar wind data from
STEREO-IMPACT/PLASTIC (or OMNI database)
observations. We also determine the theoretical
stand-off distance ratios of the CME-ICME pairs
using semi-empirical relationship based on the bow
shock theory. We find the following results. (1)
Observational CME stand-off distance ratio
decreases with increasing Mach number at the
Mach numbers between 2 and 6. This tendency is
consistent with the results from the semi-empirical
relationship. (2) The observational stand-off
distance ratios of several ICMEs can be explained
by the relationship.

[® SS-07] Thermal Modeling of Comet-Like
Asteroids

Yoonsoo Bach Park!, Masateru Ishiguro!, Fumihiko
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Usui?

'Department of Physics and Astronomy, Seoul
National University, 1 Gwanak-ro, Gwanak-gu,
Seoul 08826, Republic of Korea
ysbachpark@astro.snu.ac.kr

’Department of Astronomy, Graduate School of
Science, The University of Tokyo, 7-3-1 Hongo,
Bunkyo-ku, Tokyo 113-0033
usui@astron.s.u-tokyo.ac.jp

Recent analysis on asteroidal thermophysical
property revealed that there is a tendency that
their thermal inertia decrease with their sizes at
least for main belt asteroids. However, little is
known about the thermal properties of comet-like
bodies. In this work we |utilized a simple
thermophysical model to calculate the thermal
inertia of a bare nucleus of comet P/2006 HR30
(Siding Spring) and an asteroid in comet-like orbit
4015 Wilson—Harrington from AKARI observation
data. It is also shown that the determination of
their thermal inertia is very sensitive to their spin
vector, while the diameter is rather easy to be
constrained to a certain range by combining
multi-wavelength observational data. Thus, we set
diameter and hence the geometric albedo as fixed
parameters, and inferred the spin vector and
thermal inertia of the targets. Further detailed
analyses on these cometary bodies will shed light
on our understanding of the detailed surfacial
characteristics of them.

[ SS-08] Relationship between solar flares
and halo CMEs using stereoscopic
observations

Soojeong Jang'?, Yong-Jae Moon!, Sujin Kim? and
Rok-Soon Kim?

'Kyung Hee University, *’Korean Astronomy and
Space Science [nstitute

To find the relationship between solar flares and
halo CMEs using stereoscopic observations, we
investigate 182 flare-associated halo CMEs among
306 front-side halo CMEs from 2009 to 2013. We
have determined the 3D parameters (radial speed
and angular width) of these CMEs by applying
StereoCAT to multi-spacecraft data (SOHO and
STEREQ). For this work, we use flare parameters
(peak flux and fluence) taken from GOES X-ray
flare list and 2D CME parameters (projected speed,
apparent angular width, and kinetic energy) taken
from CDAW SOHO LASCO CME catalog. Major
results from this study are as follows. First, the
relationship between flare peak flux (or fluence)
and CME speed is almost same for both 2D and 3D
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cases. Second, there is a possible correlation
between flare fluence and CME width, which is
more evident in 3D case than 2D one. Third, the
flare fluence is well correlated with CME Kkinetic
energy (CC=0.63). Fourth, there is an upper limit of
CME kinetic energy for a given flare fluence (or
peak flux). For example, a possible CME kinetic
energy ranges from 1030.6 to 1033 erg for a given
X1.0 class flare. Our results will be discussed in
view of the physical mechanism of solar eruptions.



il
o

K4

o4

31
]

S Pt

- 85

LN —
o O
=T
or
=<
wa
Nl
o
o
=7
or
&
Nf
ok
iAo
__o_| __o_.
o™
o Ulo
NUNE!

- 92
- 93

Ho
%
ol
op
o

I
ol
g
o

Of
E

ol

O

-

102
105

111

112
115
117

oK
o

3

ol

o
_z_.o

of

ok

__..A._

ol






Search Program)of

SjolE oo
mo%ﬁmla%mﬂ@
rw/D@-m_nqu m_moz(_.n\uuAIL 110 Nu_ o“_O O_n_ W:.__I_IL|
N gL|HO._._. - =< L|
<F <F %0 WO X IR % n :
o 8° c oz R zo 81 1’ o
o & a8 > = o A R
gt Moo 5 X ® T o mm%mmﬂo_
oo c i TR0 el iy mE TP )
m_|._.=__a..m T80 i .__.&__o___,ﬁmz._ < Ju = Jo m%_l_ot. = =M o
__A_ﬁo“%%%%ﬂunu@ Aﬂuouu), a7 o m_uﬁom@m ) mmh aﬂmMW__r%LM, - = =
o R CII T g I e E= < Ro o w5 2 5
1|._|W4..u1uo T _ N — i — LR e S 30 ,oz . =0 okl T}
o &= gl N ™ = 2 wi ] o o] ©
H - ol = _. ol Fo Do _.|_._|._w_. & oo & b oT Mo d S . =
mﬂm%%%&%zm S R N GG D S i E =
OR w0 R o i TN = =0 o zu o o% Sy rmy T o
& — e 84 ol No = T I_u__o = = O_I s} - J1 =8 —_ T <
Gl xR o b oF B Y 7 5 rh Lo S_Tom & s W
),F%HE___%OTI T e Mooy S 3 = m & <ol i ST -
LTI S¥85  nE SE TR LTI PEiLE DRSd 3
WMHW%¢%%ms LI Ol =0 0 %%gﬁ%raa . 3%&#%.%%%&@ S
Hﬁz_oHMoﬂ_m_ﬂT%_io4 __o_.eLA|_._._.. =r A 1 Mmo 2] W__o_. &g T D uu,o__z._ Q
W oF %0 . ;I&A gl |uu._.__k._._u. ol &7 |_zﬂ. ._“_.on_t__ooo_E b :._L;H...AI...NJ.IM J.mZJ.OA_. .
o of _ = & o s 5T &35 = uA_._.,H__:d = = 1o L._aoi(&__o N X oo 0 o 1o]
o ofH ol <0 X0 ol L o o o = O ] N N @ vl g o ) T D =l ok g S
@ﬂ@nléw__ﬂ“mMTE w . B 50 = ® &nﬂﬂﬂma?sv_ FI m%%mAEﬂ N -
,aéuﬂumw%m o5 T < = < g R RN = NF o T = e ol Ga
<F To o & ..m|__ ) X < By L__zo.n_h - . O ‘B 0 e qam_._.u.._mr__._o_awu. _.ob._u. -
_m_m|oooo._u|zw ._H_L_._ o 8 .l oH .__;H.rIM i ___eD._lu_ ,m_.%E_. ar %W__Oﬁﬁ.o__o_._m_J.O|M <
— — — — -— —_— — 1 v
owm%uamﬂa% 2 Fo & SR ﬂsmM%mA_.1ﬂ o a2 OWMMJZ . ° R
o Il 5% Q3 X o oF = R b DnXJ.._ _IL .r.u‘|2 .rzo . ®
o2 <k © E__\J,._:“_. u._ 3 B4 or O RO o % X - 750 _zo.__:. 5 o ol F mo No S | H
Mwmﬂ.__,_w.\_ ._@Em_.: - Hm_lm._ﬁ_nMa_.__onM_u E < |Fm_”__on_ﬂno_=_._oo_|4.A_vaﬂ| o]
Bl o od W TS S S N mM%rﬂ1HﬂM__oo o
B! i ot egoAbKnI u s m K o X o <k
NO T ﬂ”ﬂ._....._ & o m o a"W,O 1l0] oA %o_v ._,_A.O_H_OE or ol ) A_n.,Va, E.._
4_“111 __ro_.m..__zﬁﬂ__k%ﬂ._w.ro, 82w RO - 9_m_._m._.__.m_.M_.uL|.uZuMow.__/| ﬂ
—_ T < o = ! 5 o X  — o < Lo 5 o
X e ] 57 00 I S > Eo 5 ar @&ﬁ%am; T
ol ~ ;E._mo|_n_tm_|._o_e Tl ol X0 = U%E.aﬂ.vg_;c oo X % rogl i
iof o & 1 mui;m%wﬂﬁﬁéwoﬁq%nz+J#mﬂ S o A
— _)_IIHDN m_l..L_LmﬂLmﬂ_i-_n_._Hmﬂm_lm_mﬂmmO%o_._._._m.ql__/wf,m_ur__l_m .A_|_|Z._.m_z.|.A||__||u.._ﬁr|
m_.o.._AI_”__.._ _z._m_.ﬂ_u_/|.__m_.._l N = o_S,Ioe|m. m m|(z._oﬁoo_=_ _
bl = 5 = ~ W ur._lun__._ = T o o < ol oFd ~ = <} I okl gN
= H_.ﬂ._._._ J_._._la_“_A|_o_._%Ean__..u.o_ Wa_.ul._,%nZ orbHoM_ Junu__loaaoﬂu.w_..r__”__._wl\ n___w_omq._met
oK 1y Ho %0 mu__ﬁAl_m.MOquI%Hﬂ%nomﬁm_..mimm_HooH EW%E %Hu%__o_om@a.u_um%&m
=< = < = _L|_| _Luﬂ N2 - _.m.mo =L I O_n_ = _1_ 710 [G) lod ©
oL 0 o g o 1o o 5T 8 ol © © iy iod R M3 Q
T 3gx%6mﬁz%WW%qummaa %g%¢%@%xawiﬁ g, s
o o 4|._|._7A 1 __o_nm_,A d._||_|_2._ ....Au_l_b__o_. = < ™ o ﬂ.._«m_l_!_l_n__ _I_I%._ IJ/H\F_MdW_u i Mow o
r o B wﬁﬂurﬂzpzwﬁmoo:m_. o £ ehWAT J.lr,aﬂﬁ .mu_,_.mLJUAIL PogurE g
ilol I mw..r%m_.q.o%_ZMOOMﬂwomﬂ_,lmr_mmm%@. __;Em%m_.qmﬂ_ﬁ%ﬂwﬂWo%ﬂz.m
= ol oH o_.___o“_H o_qmu.d',;.mﬂA_vHvam_.l', __Io*._._wﬂq 0 D " .OMWA\_“__.._mm m_._._\),ﬂ.u_bllm.._w
o *of fi_ﬂlom._omu S5 8 20 Br 5% =T SR T = = R
ol o mo_/._|ﬂ1._H=H_=_o__.._oaano%._mEm.mm_ﬁ N Fﬂgwﬂuuulﬂa_ﬂﬂﬂ_.qaoiu%uozon
RO 5 _z_ﬁﬂ MMWlwﬂmoMowm@ﬂ_.%MQﬂhthn__ﬂ___ N%Mw%&oﬁﬁom._o_.__o .nn_AloT____Hoolﬂo%
£ o [ IS o HH __o_.__o__aﬂ_.o3.A.mL|kﬁk & o T N rjﬁoo_iﬂuﬁﬂxr
L. <d r 00 RO F 5 2ol o ¢ i %._A._Ao_H_z),u_.u_( R i S
xR __cﬂﬂ%ﬁn_zﬂﬂ@qu@ﬁ%@m ® = X %__loal__uoo_&fﬂ,ﬁmomﬁ__%ﬂ,m
STl w,$aqu%*wa1ﬂiﬁ _ 509 o T ahs g L Ly
— __o|__ln_. __Oﬂu_w_._._rﬂLnﬂH ATMO__._._ Hﬂmm_.o . - © eauA_/_nA .A_.E 0 Oom._.__.___.: O_ 0 __o_oHﬂu_,lnﬂ ,Hﬂoau@un_
M d bR oz zq%m%szﬂ b " o = ro ljo %
8 o i sngmmlwa*%wmsmaw S B w heni®E = ey
N%EWMﬁaanW%ES iy8d aq%@ﬁmgmgoweu%M%
o__oﬂmMow%:WaﬂMmo%mm_w% 5 ﬂ%%?%gﬁmwﬁm@)fémﬁvm_w
< D.ﬂ,lﬂ i o ol =
ZﬁmawﬂOZ ~ uEI.ﬂ.I&%&mﬂolﬂomouﬂd%_ﬂ_uut._lam
= & i ol 75 oo ﬁ_wc_e o = R0 Bl 2 of )
%@%mﬂﬂmm,vﬂﬁW¢w
il EH_UWH__._-)Q_O o< 0
u..ﬂﬁo_.r4z_.____am
_ZO_I_L_I_Igu



2016 & st=013]

of MY z@42A ST Uct ofgR| =Y o
g3 HAJLAC Sami K. Solanki, O0|= 0jEzHE Of

Peter H. Yoon, O/= UC Santa Cruz® Ian
Garrick-Bethell w4 2] F= Warwick LC{ste]
Valery M. Nakariakov W47} International ScholarZ
M et W s EHEfD QUCE A FASRR
A5 WOIN, QETARIIYS U4 B0 ¥

Qo] ot
19 mjy rdo

kI rlo
0

=

’ =
Aol Y3 89T Aet EE 4w
2 CfstRolA 201514 8 O/ StAS
83t Ztt.

=) - =EA=E Photometrlc Transformatlon from
RGB Bayer Filter System to Johnson-Cousins BVR
Filter System

- Ere4 (169 29, I, AED4 28
) - =4S Observational test of empirical

magnetopause location models using

geosynchronous satellite data

- w0 (159 8Y, SIYAMST, ATDA Y

5
Do AR 7|0y S

- 0|ZQ (164 29, QEEAEI, A4 28
) - ==A|=: Dependence of spacecraft anomalies
at different orbit on energetic electron and proton
fluxes

- O|HS (16'd 2¥, SITEAE, Ay 13)

- =245 SIGMA RE/ES H|H 2ZEQYS HA o

5t AL (Design of Flight Software for SIGMA
ubeSat)

r

O

86 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016

CBBE (160 28, LRGN, ATD4 HE
) - RS YN LAY T U M B2

- S5 (154 8Y, SEEASHL, AE@a o2
A - =245 Loss of Geosynchronous Relativistic
Electrons by EMIC Wave Scattering under Quiet
Geomagnetic Conditions

- LE NGUYEN HUYNH ANH (16 28, QF&EAr
sty AW BEAZE) - =245 Medium and high

resolution spectroscopy in near-infrared bands

2.9+

ng
o

e 25

BK21E2{ A& At

.:* 'EI' 2009°_r
ol 4 5401 A2

Chowdhury, Sanjay Kumar, Navm Chandra Joshi B
AZb e du sz, HAFE, 28, ojMs, L4
Huynh Anh BFARZF BRALS AJHO 2 242Gt QULf

I LY SIYA WCU AIES S 4uE o

TE2 olo] wop, & BK21Z2{A AITOIN 235t
AL MBOR QWO ofjet T Y AT B
N Q27h et 24% NS O|850l LEEAf
g Ste AE JHAD YTk 2AFABYYOR T
B FE51771A 2 B A7 o4 A% (53|
T4 A7|Y0| Y3t AW HBOR 2 EYsto 1

QUL EESE Oj= NASA Discovery mission programo|
IIJ|—__;|1-_| o2 7|2t s ZAEYAM S &8st = EbAf
ATALME HE3 bt AUCH E3t HRY LA Al
& HEA Aol F ast BAHAE A 2

CF2i D QICh = AfQolM 2SHe o A

Il
Il



e
L

i}
o9
]
u
rf
4
>

N

N
ox
fon
rio
e}
e}

02 o
o o
L
i)
o
ol

re

4
° njn

09 K

30

rir

09

o

AL}

rf

o

n=

rjo

g LLI

ol "
A
M A
30 >

| >

pd

0Q L
% ]
Q k

©
oy 1@
no

Mo

N
BRI
|-OII

ox >

4o o2

_I-o_||
= o

ie)

fu

00

@

ofn

18 4z Jo
s 10 Hr 4N

0 -
r| ofn
ok

e}
rhu
2
el
re m

e
A

nn re
o N
_O'E
Kl
£0 |o

X +
(]

re ne ©
r
N
Hu

4+

N

=

ct. Alej
DO(Solar Dynamic Observatory)2| AIA
fof EUV ZZLAIO| HEfo| 2 2|4
O0|d % 2|¥Z Big Bear =
O|&5t0f WEfHE HJo| ot
243 3|¥2 Hinode SOTZ &
Spectropolarimery2t= E1E&
Z9t £EREE AT ULk

rf
4

X
rio mjo L2
il

roh -

O oX O
mlo M
mju
Hr |
x o
v o ofo
o RS

30

|o

mu o

z0
oo

a
o2 i
°© o

njn T

ol
—_

oX
[e]

[» o o K
_I"_J

O dwr poJm = pe 1o O jr o
of?
o

o rion 44

ol
o
Q Jon
=l
N
m
= 4

(N

[N m
0%
el
A
>

>
| >
g
=
ful
oo [
Hr
Iq
dl
[N
Rl
>
m
o
o
of
_o'y

gel
>
[>

Jul
rjo
Lo
|m
()
L
uu 4
ofm
9r|_l

10
AN

ol 1w
H
il
2
$0
fal

o
T
[

0

4O [r o T.

J|Nl J|)||

1o m
:|9-|0'—‘|0
I
g
>
o
[m
10
ic|
ih)
iin
i)
m

e ot Poprir i1 2
A
o N 30

_O'I_l

4%

o

(ol
> |H e D L

4
=
>

= SDIP(Solar Data Image Processing)
EQoE AAAHLz st 2Fst AH. SDIP £
ZEQO = Borland C++& O|ZshA 7HE HACH, 2
HEF A|LE2 SDIPE O|&diA ZfZte| FTP AO|E
oM ZHAZF2Z B HO|EE &Sstl, ZYEHst
7] gt 2ol
AU 2|2 2010 92 HE 20149 1M1E7R| 7
Tt | S G ME 7t R H st TEIAYE
Cf. O] A18IAIEY AEEH2 "714 O
S| OS2 JHETEM AAMAR 1
A 6F, ALHE 67, AFL2H 127

| —
[

HL

i
‘|'|'
rR 2 ™ o oy 2 oj mu o2

&
o
-

¥0
£
N
Q
o1
i
[0 0]
nio
=2
rr
oN
o
o
_I.o_h
rio

o

slR0l AESD UE BYURAPML
g =
=

Keck, Gemini ObservatoryS9 &z

UYE, UMY BB ISOHYM SEHZLAEE
ALgStol 24 BEO7I0) Qe HEdE B4 ZIE
lcaruso| 20141 WESIGCE £3r U4Z 8¥e 12
M2 R. CourtinfAlet CassiniF|O|E|E Arg3to] Et
H
o]

30f0| 22 migt 222tof ojgt ARE Zasto] 1 At
£ IcarusO| AAMSIECE A3, ZUAZ e St

I
2HIUY  ZAH
Planetary NebulaZ 7= BH7|Y
H5t7| sto] ol2fst oYY oM WEEE Si0Lf
H20maser?] SA| &= HI1E KVYN 21m ZHIQFYZA
U KVN+VERAZ| HIZHIZ (VLBDE 0| 830 43512
I ZIE AJO 20141 HESIYC 0|5, UAE 3

2|9 AT W2O| HERYHZE Monte-Carlod|
g2(0|H 050 Wsto] 1 ALE MNRASO|

i

N
=2 ox
4>
_|-0_||
rio
o
o
]
rr
4
=
=2

N orr

Mo >

>
1o
o nk
ox
ox
rlo
_O'E
T oo T
=
wa >
=}
b "
4o
o)—

na
e
y o o
©°
op
ol

o0z v
4
ox fu
i 1o re
Al

IH
-
.

10 rhu 4 g
>
I
0.

o olN ox
oXx njo

9
rot
2
-+ rlo -
i

of ZofoflAf Cf
2 20134 7€
Aol 27|}
o, 201443 12€
EEREEEE
of ct oA
A& orgff KVN&

0% rg
1 4
for oln

1o

=2
30
fal
I o

_|

qr ox ™
o 0¥ rr

023

g OF

FH
m

i\
[0 ofw

[ mjo
4> ofm -

o H o
or
rlr
K
=
H
4>
o Ty
ol
rir mjo o

1
0% &
ojN nQ
=2

(o]

ol
o
H
2

N rir
o
rx
njo
e}

oo
ol

I

rlo
ol

rf 0
r

1o

Jou

10

[e]

fin|
opo T
o

on
* > op o ox

rdo
[0 2% rlo Fu mjo o for ro rlo & 4or® H

°
? o
23

Ko
||;:90|'[I

_'__O'l_l

mjn

rlo —. 44 Ao mo rfu

=z
r&
rk

T
r 1
41 rlo
olr
$0 oz
oXr
m}
|I>

3
o3
|

> T

o
fm
ofM
1]
uu 2 murr
mjn
1o
1]
Al
o HI

_,_
ey
.9.1'.'
~
=

ol
L =
o X

wn
o
wn
wn
N
o
TN
i
Re]
oo
_o'y

Hr ofm rdo 10 r@ r oX 4N 44 oX N X N o>
4

- o2
ojn
=2

J)-

O ryp
o
0;

ofn

=2

30 &
ornr

Mo

e N
Lo g i

1}ad

ol
on rk -
J.lT'_ !

z

4T

9 pp 1o
X oM o 2 e

T rlo
_O'E
ojN

2 g

o
02
K
rjo

I
e

u

rf

4

_O'I_I

K o

(o)

a7 =2
R
1o

==
-
s
<

x

ox nE
o I
for o
0
o
&h

r
[e]
™ |:l'|_

_E')E
3

oN

N

ro

_@

rio

By
lo mT g L3

=

Ho

AN

M

fim|

4

N rlo
o e o

- oX b g M2 1o o

oo

o =

H-|_| ey

rdo mjo
1o
Rl
H
o]
)
wn
W)
wn
wn
Rl
u
ujru
e}
ol
_Ol

R
0
mj
=
%
olr
on
rir
1>
ﬂ
L e
rie gor
' g 4T

[}
o
oo
oN
|-El
£
o 1o

rlo

| of N

rf Q
I
r

o2

oy o

4
mjn U
= fo

rot

LI5S A 4138 15, 2016'A 4¥ / 87



mu rdo

rlo

e

4 2 ox
R

1 10

! oz

¥0 ox @
[o rl Hn

N
—_ =
r

nx
X of e
ol
j
40 Jfw
= ]
lo X rr
e
N

N
o T
ne
fo
rol
i
4>
E
rf
_O'I_I
S

e
b
o
fon
[
rlo
of
Hi

Sheffield LC{ste]
Goodwin 142t
Sto AErel Ay
Hannah Morgan 3|¥2
oA Spc FYo2 A
Moz Histn Qlon, HiR|=

ogt
% yo =
|H
|-N| J
U
4
N
lo
™
N
Hr
HH
|
(@)
oo

N
[Ra
EE
I
ir 4z ™
oy
S K
[en]
of -

|-0

Ho
rLHu
ru>J -
S rlo

) ol
_I_°>,_|_ ng —
o > o>
k1
In
B oox

mjo
rio

4 ©

E

o
@
N

>
TI:Hol-_l

A 1T of I
>

N M o

z
) 30 Ut mEY HHe HewTd
I Y A A HIE 4Y 3 9
HPUU M A

rio ogt ro

O

_E;'E

N

R

o i
A i ox

o2 Tlo
ojN mt H

T 3|0l A =3 HMAHAME2 LsH/AeM
HEZ71719 A2 MAHE ALE otC. 2016 280
Huynh Anh N. Le 32|®¥0| “Medium and high
resolution spectroscopy in near-infrared bands” &
TR WA BE WD, W 3
transformation from RGB Bayer filter system to
Johnson-Cousins BVR filter system” |12 MAEtY]
WD, HEE HHUL ‘MM 2Z2UUAE YR
AQBH HRAHO] AL BA ALZ AASHY
HFOHZJ' Huynh Anh N. Le 3|®2 73
FAPE AR YS AT, €3

3|
i SpAfIgOl WstetAn,
i

2 “Photometric

ﬂm
e 2
< o
il
o
kI
vs)
Py
~

o T

oH
kI

2

|ZDpSIR A 2O AL 2

= —

Hi g
d
b

s o

nz

fon L2 o rXN O loF rlo _>,: ru|ru or mju

rx rio
nx
1
1o
>
i
ox
=2
r
S
>
==
9
N
-
T
ol
o
&l_l
O
19
1o

Ohrmjo_,,ruo}ﬂlo_,,
> o fon fob rfo

[0 pa © o 10 © gt
X%
-|'|'
p
>
ofm
il
i3]
ox
=2
rlr
N
o
o~
i
w
Mo M
=
or

— ol p
-
@
<
_1
o lo
=
x
il
rt
A
AN
d
u
kKl
Hr
rz

ot
N

GMTNIRSS| 7Ht'e*01| ofsta Uty g H|%
Zo| DA MQIM EWI| IGRINSS AZEZ 0|
i AR E M EAELEY AR fIEHETE 2010
FE 20143 3E7A| £ StgCt. 12|12 2016 3
2HES 0|2 SIALA ARM Of5t1} 2502 GMTO 7|
TME  ##E717121 GMACSS AZEQO  JHEHA
(Conceptual Design Review) ¥3L0| 2t0{&t A& o|Ct,

Jd2jd MEMEty 27| HAALTHL 20749 H
HE 25t dAel SEDE £4Y & U= SQUEAN

0 rh X ro [ &

88 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016

mjo
=
N
ma

—

SED camera for QUasars in EArly uNiverse) R
2 eI 20159 2¥db 6O WEIE HED
2']m E(IDI'-E|710” ZI'Zl-°|>0:| A‘I‘—E-"/\EE J\-i_n_X‘Ig %\
Ct. SQUEANZ 7|Z2 CQUEANZ Of4l5t0f opFsh

SHU

2t9=H  HEAIFSl DTM  (Diamond Turning
Machine) A[2f A5 215t 20160 = H|S
MTEZY d5 HAEE ¥ A=olH. & A9
M

NoHet AR &5 Ay BAOF MM L2

Ef QA B2t 20t 1

2myd ol olne

(Heliospheric Plasma Physics Laboratory) EH 2

£2E BYEAH(heliopause)7tA| O|2&= M B FH

700 ZAste Eatzotel MY, AstY YU

57| ol AEEAL. SoHEE = HAHOAM LofLf

27| QA HEHY HAOIMR| Ajo| welE EHYSD
o

Cf. O YA CHRE RHSS EfF22AATY
272 ATAY HTRA ST LYE 0| Y| o
20| O]g AT AT FHO| O|2ojL Yrf £
ATAOM S Bahz0re] MY 7|29 27| SH e
HE DAY 7|29 UMNLEEH 7| Z(kinetic

theory)7kA| Chfet S Ar&stl AL YARSEA
Aol AAM=
Yoon @49 71USH YHO| 0|20jA| 1
Mt A0 UojAE
Solar System Research?| Joerg Buechner W4
Sami Solanki W4-2F #&5ta QILC},

2 Aol oA 3N 87))2 MERe

University of Maryland?| Peter H.
Ao 27|18
Max Planck Institute for

BiF
2L 27| A WEHE JHESHY oo Y4sh M4At=E
EE AHZstant. A *|°47f5 3¢ o ZE9 452
Yo A MA 21 £FolH F&E0 UANME,
= AFHoNM 7| E Satosh| Inoue ErALQF &HA 7j4
st ZEQO| 1/5 FEo ALkA7tatez AWE LrESHL
QULH ALt 2EME 67])2 A7[FAIGet Al=H(0d
2 &5I9 By Z=zly 2Zol FHE oo EA5t=
7tttz EHE HEL U o A 7(EY AY
8= Hol d= M2 HHE AHAlste Aot 4=
2 3 |H(EAFYY )2 Max Planck Institute for Solar

System Research®| Sami Solanki W4 & ZI7Hd 3|
-.=|(Ejl_ J_,__'_gl- —ﬂE1°|»o:| EHOI: oz-i H|-o|-|:|0”k1_l gl.
2 20| i3t 22y M2 40 =2 Y

A 2

Cf. 4% B||(HAIZY)S Peter Yoon 249 HsH



o, HYS S2Ed+9 30{(core), oL E(halo), +
5| YU Z(superhalo) Al &2 4 &+ AUs YA
SE4 0|82 4ot ==& M ® WA, 0|5
7] SlEME +=)2 FA ORpE YA A[EE0|E ZE
£ e, A 0|t 252 IEE collisionless

magnetic reconnection0|| -85} microscopic scale
oM LHEHS & QU&= dynamo dAYE @ F0|H, Of
ALEs 3ztge=z =HAE ZAo|ny. 2o ot 2lest
of A MAF 17190 U™ 3E2 accretion diskOi|A
0|Lt= magnetorotational instability®lA] magnetic
reconnection?| A0 Ofst ALE A|ZSIALE. 2[EMd
3EE 2 AV|FAEEH WIS PRI EXMst=

I e R | o

o 3

M(current surface)dt ZAfEAMO|  ZAf5t= H(flux
surface)o| Yz BRFEZUS +HH2E EE5A
o = 93d0Me, AREY a7te =30 E0iE
WS TAO OIERCEZE e AA=F9 Cito] o|F
o Aoz Hln}

=82 3|§0| o|ll= ENYLF7|dH I (Solar and
Space Weather Laboratory)2 EfQFErz0| Cfsh Z=H
ol A & O[F0| R FHO| OIX|= B %
ULt 20163HAE A2 HFuw4 3QAXMES H
O HFAb, =7 HFAR), HRALS 1QI(RFZIG| HiAp), tlf*l'f’—f
A 1201(2| M3 H=H o|zS 52 0|77, RkAZ
O|std, ZEHA, O], 1f
Uy 29U, »gE)0| AFE

rlo
P

o
A
Rl

o =
g 2
4 K
$0

+4 o
ox R

_to_l-rlo_@
- EorR -
(RO

4

él'l.l
oy &
el

Ajm
ox
[nn
o =

-
N

&l_l
O Hw
13
uo
N
[m]
©
uX
off
10 sy nE O

I o
"o rlo oo rjo O

=2
I
R
oo
2l

=2 o X oM o fon

ﬂ
ox

1
_I-o_||

0
rlo
N
"ol
o>
njo
o
ojp

x rf
r2 2 |
Ho
N
N
0z
=2

M o rlo
o
<
m
of
b
=
10 hr
rk of ro i

R
L
oh

ok
do
" rlo Jor
|'0
rlo
®)
<
m
N

4
N
>.
A

WSA/ENLIL Cone 2
A7 Y o1|£ A7, 0loj2l FL "
g olg%t B2of o= A7,
P oo M7l ofE A7,
4 A7, 0|z2 3

HFS A
[ N

N <

o ox X -
re o
0

gt © 10 © 41 2 ox r 1T iy for
i
rot
@)
<
m

rdo ojn oo rh ©

uL
00

0
rl of
18
10
ro
Rl
Ul
on
. oM

o Ho

(@]
<
m
w
_>'.|_|
rio
o
-0l
o%%»grﬂﬂﬁ-lﬂﬁ"rt

oz ofn

=2

1o

e

do

ox

_I-o_||
oN o rie or
™ rlo rlo

oo = N ooy 2 od 4N

A7 4% FO| YTt 12D 28 VL 3

—

kil ox = oxrlo Hloxrlo N o2 mo

rot
e}
A
e
H
S
oY
oo
2
4> Ho o
N

ol
-

el, BK 18%

o2l

EETES

mju

EkcLls

M
30
il

Solar Dynamics Laboratory Group

Solar Dynamics Laboratory

Our laboratory is focused on the dynamics of
solar plasmas producing various kinds of activity
observed on the Sun, such as solar cycle, solar
flares, jets,
coronal mass ejections. We are studying these
research targets by combining numerical modeling
based on computer simulations and analysis of
data obtained from ground- based and space

sunspot activity, solar winds and

observations. The group members are Dr. Tetsuya
Magara (leader), Jun Mo An, Hwanhee Lee and
Jihye Kang in an MS-PhD combined course. The
goal of our research is to clarify the recycling of a
magnetic field in a deep interior of the Sun,
transport of a magnetic field through the solar
magnetoconvection is
operated, emergence of a magnetic field into the
solar atmosphere, dissipation of a magnetic field in
the solar atmosphere which causes the heating of
the corona and the generation of a solar wind,
and eruption of a magnetic field into the
interplanetary space observed as a coronal mass
ejection. We also collaborate with the space
weather group at NICT (National Institute of

convection zone where

Information and Communications Technology) in
Japan in order to develop a
three-dimensional unstructured

state-of-art
grid-based
simulation model for the Sun-Earth system.
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The Astrophysics and Cosmology group is
headed by Prof. Changbom Park and Research
Profs. Juhan Kim and Ho Seong Hwang. There are
ten research fellows: Dr. Bejamin LHuillier, Dr.
Seokcheon Lee, Dr. Sungwook Hong, Dr. Xiao-Dong
Li, Dr. Hyunmi Song, Dr. Raphael Gobat, Dr. Fadia
Salmi, Dr. Stephen Appleby, Dr. Jihye Shin, and Dr.
Owain Snaith. Also Prof. Christophe Pichon at
Institut d’Adtrophysique de Paris joined the group
as a KIAS scholar and visited KIAS in January
2016 for one month.

Prof. Park is carrying out the Korea Dark
Energy Survey (KDES) project, which aims to
uncover the nature of the dark energy component
of the universe. Prof. Park is leading the Korean
Scientist Group (KSG) participating in the Sloan
Digital Sky Survey (SDSS) IV that started in July
2014. SDSS IV consists of three survey programs,
APOGEE-2, MaNGA, and eBO0OSS. He is also a
member of the Mid-Scale Dark Energy
Spectroscopic Instrument (DESI), which plans to
construct a new wide-field multi-object
spectrograph and operate it on the Mayall
telescope at Kitt Peak in Arizona in the 2018-2022
time frame for dark energy-related sciences. Prof.
Park worked as the director of the KIAS Center
for Advanced Computation. He is working as the
Editor-in-Chief ~ of Journal of the Korean
Astronomical Society. He is leading a group of

astronomers, the Survey Science Group, which
holds meetings to study and plan the future major
astronomical survey projects.

Individual members of the astrophysics group
have been active in his/her research in 2015.
Research Prof. Juhan Kim investigated, with prof.
Park, the cosmological nonlinear density evolution
density
correlations  of

by analyzing the fluctuations  and
phase-phase density
observed in cosmological simulations. Also they

modes

studied the effects of nonlinear clustering on

one-point probability distribution functions of
matter density and halo mass functions that
approaches have failed to

previous linear

successfully reproduce. With Ji-sook Park, a
research assistant, he also studied the galaxy
formation model to populate simulated halos with
galaxies. They applied an advanced method to the
correspondence model to

luminosity

halo-galaxy recover

observed galaxy functions from

simulations.

Research Prof. Ho Seong Hwang made a
cosmological test of the Lambda Cold Dark Matter
(LCDM) model using the observed and simulated
large-scale structures of the universe. Using the
HectoMAP galaxy redshift survey and the Horizon
Run 4 (HR4) simulation, he compared the physical
properties of observed large-scale structures with
those of simulated ones. He found that overall the
size, richness and volume distributions of observed
large-scale structures at intermediate redshifts are
remarkably compatible with the predictions of the
LCDM model.

Dr. Seokcheon Lee worked on the cross

correlation of Rees-Sciama effect with weak
lensing to investigate the properties of dark energy
by wusing the improved standard perturbation
theory. This method can be used for the new

standard ruler.

Together with Profs. Changbom Park and Juhan
Kim and using HR4 simulation data, Dr. L'Huillier
is studying the interaction rate of dark matter
haloes as well as the alignment of interacting
haloes as a function of their environment. With

rot
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Prof. David Mota (ITA, Norway), Dr. Hans Winther
(Oxford) and Prof. Park, he is studying halo
interactions in modified gravity. In March of 2016,
he will move to Korea Astronomy and Space
Science Institute as a postdoc researcher.

Dr. Sungwook E. Hong, together with Prof. Park
and Prof. Juhan Kim, developed a method to
populate dark matter halos with mock galaxies
within the HR4 simulation. He is also working on a
conceptual

design of a new multi-object

spectroscopy system.

Dr. Xiao-Dong Li is continuing his work on the
application of the Alcock-Pacyznski (AP) test to the
large-scale structure. He published a paper on the
redshift dependence of the AP effect on the galaxy
2-point correlation. He is now applying this method
to SDSS-III observational data.

Dr. Hyunmi Song has worked on the study of
correlation between quasar properties and
background galaxy density using the SDSS data.
She attended the 10th Marseille cosmology
conference and the 29th IAU GA. She also visited
IAC.

Dr. Raphael Gobat completed his study on the
environmental signatures of low mass halos at z~2
on the properties of the galaxies they host. He
finds that star formation in satellites of large
star-forming galaxies at z~2 is inhibited through
interaction with the hot gas retained by the host
dark matter halo. In collaboration with Dr. S.
Hong, he is investigating the link between
cosmological evolution of galaxies and the number
of star systems they host containing potentially
habitable planets.

Dr. Fadia Salmi worked on the evolution of
galaxy size at intermediate redshifts. She used the
DLS field data and studied the different biases
that could affect the results like the PSF, the size
of the fitting region, the input noise image, the
fitting methodology.

Dr. Stephen Appleby joined the astrophysics
group in September 2015. He has been working

92 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016

with  Professor Changbom Park on Minkowski
functionals and their generalization. Along with Dr.
Dhiraj Hazra (PCCP) and Dr. Spyros Sypsas
(APCTP) he works to solve the non-linear
Schroedinger equation on cosmological distance
scales, to calculate the power spectrum for a dark

matter candidate with non-linear pressure support.

Dr. Jihye Shin joined the astrophysics group in
December 2015. With research Prof. Juhan Kim,
she works on simulations to trace properties of
low-mass stellar systems. She will also provide
realistic

sub-halo mass function for a virgo

cluster-like  halo using cosmological n-body

simulations.

Dr. Owain Snaith joined the astrophysics group
in January 2016. He is conducting research into
galaxy formation and evolution using cosmological
simulations. He is interested in the interaction of
galaxies with their local environment and the
chemical evolution of different components in
galaxies.
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- Ann, H. B., Seo, M., & Ha, D. K, “Catalog of
Visually Classified Galaxies in the Local (z < 0.0])
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- Ann, H. B., Seo, M., & Ha, D. K., “Morphologies
of z<0.01 SDSS-DR7 galaxies, 2015, VizieR Online
Data Catalog
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(1) =+ 3|y Masateru Ishiguro 3|2 &%
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F W29 7o et nRE |5ttt 1 Aut, =
3oz HERE #HY 7 HAY 90% O|H0| FHEL
ZHE |3t 220 ZESIIL EdH EEgo
et &40l 4EHAM AFHE= “chondritic porus
IDPs"2f= WA YAt H|%3h AS Hadéra‘%ﬂ o]

a 4ZEn U

1 EPEl—I 7| @0
= 937t MA 2 =zo|lY (Yang &
Ishiguro 2015).

(2) 209P/LINEAR 3&||d2 2014 5¥ |30 0.06
AUTR| HZotd=tl, o] =9 EHo=zHE Djzf9
|0 ot ZHH=E FFED Lt Masateru
Ishiguro 3|E& SH22 F IFA A7 &2
209P/LINEAROY]| EH3H 7MIm T M FFoM S,
=&, WY A5 dAISH O] MA MM HER= H
A1 a5l E%QJ gk EHE AR 1

2-10
R

0

1% [u|

-10 kg/sC 2 ZHYEIR =0, Ol=

2 ol
Ho rlo

(Ishiguro et al. 2015). £&t 34

a
= € & UAAH o
of AM BE Ec HY A 92-100 RI0M <f
30%0 Foks A= ¥ 4 UAL Umov laws 0| &5t
Of ghitg U HES WA WS YA I7[0 Gigh =

H
O|E AIA|BIYLC} (Kuroda et al. 2015).
(3) 2P/Encke dj|M&S ZH Z7|7t 33HCZ OfL &

on, ¥l g JoIM 7t HIHSHA EfFel FHE
=1 QU= ZA|O|Ct Masateru Ishiguro 3|¥0| 25}
= 93 IEMME= o] MA7t 20030 2YHS S
StRS M Spitzer 3 YHFZL A4 F=h YEHPLR
A E AQM I FHOM ooy =S F
aHol ZpHp EfQF SALZO|Mel HZ| YR 2EE &
M5tal, O|2HE WA ¥z 27| U HE £EE 2
A5tC 1 A1t 2P/Enckes E%J s & 10¥ o
el #r2 7|7to] ZHHoz =2 1079-10%10 ko<
HZ| UAE YESIH HE L2 L WA ELYS FY
StYCH= 712 25 QL (Sarugaku et al. 2015).

Sascha Trippe's group studied the physics of the
central parsecs of active galactic nuclei (AGN).
They conducted interferometric observations using
the Korean VLBI Network (KVN) and the KVN and
VERA Array (KaVA) within the frame of the
Plasma-physics of Active Galactic Nuclei (PAGaN)
project which is aimed at understanding the
and propagation of AGN
jets. Their group is part of the AGN Working Group

formation, colkimation,

of the Korean-Japanese KaVA Science Group, the
East-Asian AGN working group, and the East-Asian

VLBI Network (EAVN)
scientific results have been (i) interferometric

collaboration. Important
constraints on the
Sagittarius A*; (ii) a first kinematic analysis of two
AGN with KaVA; and (iii) a first interferometric
polarization study of seven AGN with KVN. In the
year 2015, their work resulted in seven SCI(E)
journal papers led by group members (in A&A,
Can. J. Phys., and JKAS).

presence of jets from

3. HHE

Mo

Algaba, JC:; Zhao, GY. Lee, SS ! Byun, DY. Kang,
SC; Kim, DW: Kim, JY. Kim, JS: Kim, SW; Kino, M;

Miyazaki, A; Park, JH; Trippe, S; Wajima,
K...More...Less, 2015, “INTERFEROMETRIC
MONITORING OF GAMMA-RAY BRIGHT ACTIVE
GALACTIC ~ NUCLEI II: FREQUENCY  PHASE
TRANSFER”, JOURNAL OF THE KOREAN

ASTRONOMICAL SOCIETY, 48, 5, 237-255

Baek, G: Pak, S: Green, JD.; Meschiari, S; Lee,
JE; Jeon, Y; Choi, C; Im, M; Sung, HI; Park, WK,
2015, “COLOR VARIABILITY OF HBC 722 IN THE
POST-OUTBURST PHASES”, ASTRONOMICAL
JOURNAL, 149, 2

Barth, Aaron J.. Bennert, Vardha N.; Canalizo,
Gabriela: Filippenko, Alexei V.. Gates, Elinor L.
Greene, Jenny E.; Li, Weidong: Malkan, Matthew A.
Pancoast, Anna; Sand, David J., and 20 coauthors
including Woo, Jong Hak, 2015, “The Lick AGN
Monitoring Project 2011: Spectroscopic Campaign
and Emission-line Light Curves”, ASTROPHYSICAL
JOURNAL SUPPLEMENT SERIES, 217, 2

Bennert, VN; Treu, T. Auger, MW. Cosens, M;
Park, D: Rosen, R; Harris, CE; Malkan, MA: Woo,
JH, 2015, “A LOCAL BASELINE OF THE BLACK
HOLE MASS SCALING RELATIONS FOR ACTIVE
GALAXIES. II. THE M-BH-sigma RELATION”,
ASTROPHYSICAL JOURNAL, 809, 1

Chae, J; Song, D: Seo, M:; Cho, KS; Park, YD;
Yurchyshyn, V, 2015, “DETECTION OF SHOCK
MERGING IN THE CHROMOSPHERE OF A SOLAR
PORE”, ASTROPHYSICAL JOURNAL LETTERS, 805, 2
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Chae, J. and Goode, P., 2015, “Acoustic Waves
Generated by Impulsive Disturbances in a
Gravitationally Stratified Medium”, ASTROPHYSICAL
JOURNAL, 808

Cho, K. -S.; Bong, S. -C.; Nakariakov, V. M.; Lim,
E. -K.; Park, Y. -D.; Chae, J. C.; Yang, H. -S.; Park,
H. -M.; Yurchyshyn, V., 2015, “INTENSITY AND
DOPPLER VELOCITY OSCILLATIONS IN PORE
ATMOSPHERES”, ASTROPHYSICAL JOURNAL, 802

Cho, Wankee, Kim, Jongsoo, Koo, Bon-Chul,
2015, “Dynamical Evolution of Supernova Remnants
Breaking Through Molecular Clouds”, JOURNAL OF
THE KOREAN ASTRONOMICAL SOCIETY, 2, 48,
139-154

Choi, N: Park, WK: Lee, HL Ji, TG: Jeon, Y; Im,
M; Pak, S, 2015, “A NEW AUTO-GUIDING SYSTEM
FOR CQUEAN”, JOURNAL OF THE KOREAN
ASTRONOMICAL SOCIETY, 48, 3, 177-185

De Pasquale, Massimiliano: Kuin, N. P. M.; Oates,
S.; Schulze, S.; Cano, Z.; Guidorzi, C.. Beardmore,
A.; Evans, P. A; Uhm, Z. L. Zhang, B.; and 30
coauthors including Im, M, 2015, “The optical
rebrightening of GRB100814A: an interplay of
forward and reverse shocks?”, MONTHLY NOTICES
OF THE ROYAL ASTRONOMICAL SOCIETY, 449, 1,
1024-1042

DeGraf, C; Di Matteo, T: Treu, T; Feng, Y. Woo,
JH; Park, D, 2015, “Scaling relations between black
holes and their host galaxies: comparing
theoretical and observational measurements, and
the impact of selection effects”, MONTHLY
NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY,
454, 1, 913-932

Dessart, L; Hillier, DJ; Woosley, S/ Livne, E;
Waldman, R; Yoon, SC. Langer, N, 2015,
“Radiative-transfer models for supernovae IIb;Ib:Ic
from binary-star progenitors”, MONTHLY NOTICES
OF THE ROYAL ASTRONOMICAL SOCIETY, 453, 2,
2189-2213

Froebrich, D; Makin, SV; Davis, CJ; Gledhill, TM;
Kim, Y., Koo, BC: Rowles, J; Eisloffel, J; Nicholas,

98 / Bull. Kor. Astron. Soc. Vol. 41 No.1, Apr. 2016

J: Lee, JJ: Williamson, J: Buckner,
ASM.. More..Less, 2015, “Extended H-2 emission
line sources from UWISH2”, MONTHLY NOTICES OF
THE ROYAL ASTRONOMICAL SOCIETY, 454, 3,
2586-2605

Goto, Tomotsugu: Oi, Nagisa; Ohyama, Youichi;

Malkan, Matthew; Matsuhara, Hideo; Wada,
Takehiko;  Karouzos, Marios; Im, Myungshin;
Nakagawa, Takao; Buat, Veronigue:; Burgarella,

Denis; Sedgwick, Chris; Toba, Yoshiki: Jeong,
Woong-Seob; Marchetti, Lucia; Malek, Katarzyna;
Koptelova, Ekaterina; Chao, Dani: Wu, Yi-Han;
Pearson, Chris; Takagi, Toshinobu: Lee, Hyung
Mok: Serjeant, Stephen; Takeuchi, Tsutomu T.;
Kim, Seong Jin, 2015, “Evolution of mid-infrared
galaxy luminosity functions from the entire AKARI
NEP deep field with new CFHT photometry”,
MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL

SOCIETY, 452, 2, 1684-1693

Hong, J; Im, M., Kim, M. Ho, LC, 2015,
“CORRELATION BETWEEN GALAXY MERGERS AND
LUMINOUS ACTIVE GALACTIC NUCLEI",
ASTROPHYSICAL JOURNAL, 804, 1, -

Hong, Jongsuk: Lee, Hyung Mok, 2015, “Black
hole binaries in galactic nuclei and gravitational
wave sources”, MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY, 448, 754-770

Im, M; Choi, C: Kim, K, 2015, “LEE SANG GAK
TELESCOPE  (LSGT): A REMOTELY OPERATED
ROBOTIC TELESCOPE FOR EDUCATION AND
RESEARCH AT SEOUL NATIONAL UNIVERSITY”,
JOURNAL OF THE KOREAN ASTRONOMICAL
SOCIETY, 48, 4, 207-212

Im, Myungshin; Choi, Changsu: Yoon, Sung-Chul;
Kim, Jae-Woo: Ehgamberdiev, Shuhrat A.; Monard,
Libert A. G.; Sung, Hyun-Il, 2015, “The Very Early
Light Curve of SN 2015F in NGC 2442: A Possible
Detection of Shock-heated Cooling Emission and
Constraints on SN Ia Progenitor System”,
ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES,
221, 1, 22-30

Ishiguro, Masateru; Kuroda, Daisuke; Hanayama,



Hidekazu; Takahashi, Jun; Hasegawa, Sunao;
Sarugaku, Yuki; Watanabe, Makoto; Imai, Masataka:
Goda, Shuhei; Akitaya, Hiroshi; and 22 coauthors,
2015, “Dust from Comet 209P/LINEAR during its
2014 Return: Parent Body of a
Shower, the May Camelopardalids”,
ASTROPHYSICAL JOURNAL LETTERS, 798, 2

New Meteor

Jang, IS; Lee, MG, 2015, “THE TIP OF THE RED
GIANT BRANCH DISTANCES TO TYPE IA
SUPERNOVA HOST GALAXIES. III. NGC 4038/39 AND
NGC 5584”, ASTROPHYSICAL JOURNAL, 807, 2

Jun, Hyunsung David; Im, Myungshin: Lee,
Hyung Mok; Ohyama, Youichi; Woo, Jong-Hak: Fan,
Xiaohui; Goto, Tomotsugu:; Kim, Dohyeong; Kim, Ji
Hoon; Kim, Minjin; Lee, Myung Gyoon; Nakagawa,
Takao: Pearson, Chris; Serjeant, Stephen, 2015,
“REST-FRAME OPTICAL SPECTRA AND BLACK
HOLE MASSES OF 3<zK6 QUASARS”,
ASTROPHYSICAL JOURNAL, 806, 1

Kang, E; Im, M, 2015, “MASSIVE STRUCTURES
OF GALAXIES AT HIGH REDSHIFTS IN THE GREAT
OBSERVATORIES ORIGINS DEEP SURVEY FIELDS”,
JOURNAL OF THE KOREAN ASTRONOMICAL
SOCIETY, 48, 1, 21-55

Kang, H.Kim, K,-T., Byun, D.-Y., Lee, S., Park,
Y.-S., 2015, “Simultaneous Observation of Water
and Class I Methanol Masers toward Class I
Methanol Maser Sources”, ASTROPHYSICAL
JOURNAL SUPPLEMENT SERIES, 221

Karouzos, M Woo, JH: Matsuoka, K: Kochanek,
CS! Onken, CA; Kollmeier, JA; Park, D: Nagao, T:
Kim, SC, 2015, “REST-FRAME UV SINGLE-EPOCH
BLACK HOLE MASS ESTIMATES OF
LOW-LUMINOSITY AGNs AT INTERMEDIATE
REDSHIFTS”, ASTROPHYSICAL JOURNAL, 815, 2

Kashikawa, N; Ishizaki, Y: Willott, CJ; Onoue, M
Im, M; Furusawa, H; Toshikawa, J ; Ishikawa, S:
Niino, Y; Shimasaku, K: Ouchi, M: Hibon, P, 2015,
“THE SUBARU HIGH-z QUASAR SURVEY:
DISCOVERY OF FAINT z similar to 6 QUASARS”,
ASTROPHYSICAL JOURNAL, 798, 1

Kim, D; Im, M; Glikman, E; Woo, JH; Urrutia, T,
2015, “ACCRETION RATES OF RED QUASARS FROM
THE HYDROGEN P beta LINE”, ASTROPHYSICAL
JOURNAL, 812, 1

Kim, Dohyeong: Im, Myungshin; Kim, Ji Hoon;
Jun, Hyunsung David: Woo, Jong-Hak: Lee, Hyung
Mok: Lee, Myung Gyoon: Nakagawa, Takao;
Matsuhara, Hideo; Wada, Takehiko; and 4
coauthors, 2015, “The AKARI 2.5-5.0 mum Spectral
Atlas of Type-1 Active Galactic Nuclei: Black Hole
Mass Estimator, Line Ratio, and Hot Dust
Temperature”, ASTROPHYSICAL JOURNAL
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G. Rossi has been working on several topical
aspects in theoretical, numerical, and observational
cosmology and the large-scale structure of the
Universe, with a special focus on the Lyman-Alpha
forest and on cosmological neutrinos using the
SDSS survey. In particular, Rossi et al. (2015)
presented world-leading constraints on the amount
of dark radiation in the Universe, and on the
absolute neutrino mass scale and type of
hierarchy. Their results rule out the possibility of a
sterile neutrino thermalized with active neutrinos -
confirming the validity of the standard
cosmological model with the highest confidence
level to date. Those tightest upper limits on the
total neutrino mass received considerable media
attention, as the 2015 Nobel prize in Physics was
assigned for the confirmation that neutrinos are
massive particles. G. Rossi is the lead scientist for
Sejong University of the SDSS-IV collaboration,
which he was able to join thanks to a new
NRF-SGER grant. This membership has opened a
new international channel, that has attracted and
motivated several students to enroll into the
master and Ph.D program in Astronomy at Sejong
University. G. Rossi has recently formed a new
cosmology group focused on the SDSS-1V, currently
made of two graduate students and two senior
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undergraduates - all actively involved in the
SDSS-IV. The students were also able to attend for
the first time an SDSS-IV international meeting in
Madrid, along with some national meetings and
schools in cosmology and computer science in
2015. In Fall 2015, G. Rossi has opened a new
graduate course entitled ‘Dark Energy and The
Cosmic Web', which is timely given the rushing
activity in dark energy science. Since last January
2015, he has presented results of his research in
several national and international conferences and
meetings (10), and gave a total of 14 invited
colloquia and seminar talks.
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EXPLORE UNCHARTED TERRITURY OF THE UNIVERSE

We use facilities all around the world and build new instruments to study
exotic objects such as supermassive black holes, the most energetic cosmic explosions,
as well as ancient large scale structures of galaxies,

to understand the cosmic history and evolution of our Universe.

To learn new wonders of the universe unveiled by us, visit
http://ceou.snu.ac.kr

R THE EXPLORATION OF
IN OF THE UNIVERSE

Designed by Minhee Hyun (CEOU/SNU), Photographed by Las Campanas Observatory
Magellan Walter Baade Telescope, one of the facilities with CEOU access, observing quasars and galaxy clusters in the early universe
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