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2017 KAS SPRING MEETING 4.13
09:30~ o
10:30 -
10:30~ N
N5
10:50 =l
10:50~ =
S AIA] 7
- . _ Ew A ZA0|AF Al2stn
E%}d%oo_ﬂ U%] H%oo o ) 2l 570 DL
g | ERERR B ITERR L ynsm/cees a FAAYAY
AGN & E lacticGC) (ISM/ Milky Way Galaxy) (Neutrino Astronomy and
( xtragalactic Korean Neutrino Telescope)
11:00~ . . .
11:15 TGC-01 Hyun-Jin Bae TIM-01 | Shinyoung Kim | xNk-01 | Seon-Hee Seo(20min)
1111: ,1350~ T+GC-02 Jongwon Park —+IM-02 Sung-Ju Kang
11‘éO~ ZNK-02 | Soo-Bong Kim(20min)
li 45 F+GC-03 | Sang-Sung Lee +IM-03 | Kwang-Tae Kim
111214050~ S1M-04 | Hyeongsik Yun | 7NK-03 | Bon-Chul Koo(20min)
- vrGC-04 Hyejeon Cho
12:00~
12:15 TIM-05 | Seok-Jun Chang | J1NK-04 | Sang Chul Kim(20min)
1122::135(; —+GC-05 | Young-Wook Lee | #tIM-06 | So-myoung Park Discussion(10min)
12:30~ KA 7
13:30 =
13:30~ ZR7}A
14:10 Scott Croom & Julia Bryant
14:10~ i}
AKX 2+
14:_20~ SAIRZE W T AE|A|M(Poster Session)
15:20
AT B25F ¥ 25t | ATUE7= oA HA=Z2 et
= (Galaxies & ClustersI) (Astronomical Technique) (High Energy Astrophysics)
1151—_)1'2305~ FGC-06 | Emanuele Contini | +tAT-01 | Changhoon Lee | FtHA-01 Jihyun Kim
1155;.3556 7+GC-07 | Jinhyub Kim | #tAT-02 Jae Sok Oh | 7tHA-02 Hyesung Kang
115é5005~ +AT-03 | Sang-yun Lee | -tHA-03 Dong-Hoon Kim
16'65~ grGC-08 Sree Oh
1é'ZO —+AT-04 Hye-in Lee —+HA-04 Yeong-Bok Bae
16:20~ . . Maurice H.P.M.
16:35 T+GC-09 Suk Kim T+AT-05 | Changsu Choi | #tHA-05 van Putten
16:35~ .
16:50 —+AT-06 | Tae woo Kim
16:50~ =
S AIA] 7
17:10~ EX AL
17:50 Tarun Souradeep
18:00~ ]?_J;QJ»

rok
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2017 KAS SPRING MEETING 4. 14

09:30~ EXspige]
10:10 David Valls-Gabaud
10:10~ _
S AAl7
10:20 SARIZL
Pt SIE Y Vs EHMMH: KMTNet
Al7HHE (Star l?ocl)“r;ation) (Space Observation and (Korea Micro lensing
Technique) Telescope Network)
110(;.230; SF-01 | Jeong-Gyu Kim | 1ST-01 | Dae-Hee Lee | F2KMT-01 | Chung-Uk Lee
1100:?556 +SF-02 | Heeyoung Oh | ##ST-02 | Woong-Seob Jeong | +KMT-02 | Sun-Ju Chung
1101: 5005~ T+SF-03 | Jaeyeong Kim | 4+ST-03 Ho Jin TFKMT-03 | Kyeongsoo Hong
11112.0250~ JLSF-04 Seokho Lee JLST-04 Junga Hwang T+KMT-04 | Youngdae Lee
1111:.2305~ T-SF-05 Hyunju Yoo JST-05 | Rok-Soon Kim | 2KMT-05 | Seok-Joo Joo
1111:-3550~ F2SF-06 I1 Joong Kim T+ST-06 Sang Joon Kim | 7tKMT-06 Joonho Kim
11135-5106 AAAIZE X 2 AEAA (Lunch & Poster Session)
sFA W &HA %] osh
A7V Bost @ st I ?gi 1'% A *otﬁl/ﬂ’ﬂf/ﬂ =9 M: KVN
= (Galaxies & Clusters II) . © gr swronomy (Korea VLBI Network)
Historical Astronomy)
13:,10~ ++SH-01 | Sang-Hyun Chun | ##KVN-01 | Kiyoaki Wajima
13:25 | .
13:25~ 2GC-10 Kanak Saha
13;,40 —+SH-02 Dongwook Lim | #KVN-02 Jihyun Kang
1133:4505 ZGC-11 | Woo-Young Seo | 3£SH-03 | Bum Suk Yeom | 7-KVN-03 | Guang-Yao Zhao
1134:.5155 1GC-12 | Taehyun Kim | #SH-04 | Tae-Yang Bang | 7+tKVN-04 | Dong-hwan Yoon
1144:.1205 2GC-13 | Gwang-Ho Lee | S:SH-05 Dawoo Park TKVN-05 Iljie Cho
1144.2456 7SH-06 | Hong-Jin Yang | 7KVN-06 | DongJin Kim
14:40~ }
AP
].450 ar ]\_
14:50~ ZR7FA
15:30 Minjin Kim
1155::3500~ SLELAE A R HE]
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Schedule of Poster Session 4.13~4.1

EAEHS ol&
ZIM-01 Yesol Kim

: Sunkyung

i Park

¢ Rommy Lydia
i Solange

: Estrella Aliste
i Castillo

Z[M-04 : Daniel Han
""" EIM-05  Heesun Yoon
 EM-06 Minho Choi
""" EIM-07  Giseon Back
"""" £M-08  hyeseung lee
""" £M-09  Jungyeon Cho
""" EM10  Youngsik Kim

ZAT-01 | Woojin Park
""" HAT-02 bangwon lee
""" HAT-03 Tae-Geun Ji
— EAT_MByeongloon ...........

=OF o= Hof
nE5gH ZAE-01 | Joowon Lee
(AStronomy & s
Education) AZAE-02 : Wansoo Kim
1GC-01 Sohee Jang
- - Kyungwon _
£6C-02 " Chun 9] 25}
.......................................................................... 1M/ St
ZGC-03 : Jaeyeon Kim (ISM/' Star
Formation/
ZGC-04 : Jiwon Chung Milky Way
B s Galaxy)
EGC-05 Jae jin Shin
Y o5l /o5)ch 2GC-06 : Gu Lim
(Galaxy . ZGC-07 | Donghoon Son
Evolution/ AGN) .........................................................................
. EGC-08 ' Seo Jin Kim
ZGC-09 : Mincheol Kim
2GC-10  Kyle Finner
__ ........... LENGUYEN ........... I
' B ' Jeong-Sun (Astrophysical
2GC-12 Hwang Techniques)

. Jeong

O xg /oS Bx] ZCD-02 | Young-Lo Kim KMTNet ZKMT-01 | Byeon
S e S e # ......................... S
ZCD-03 : Yijung Kang A /3 A/ ZST-01 : jeong-eun Heo
(Cosmology &  ©...io OIAEIA
Darkmatter) ZCD-04 : Doohyun Choi °° ZST-02 : Hunchul Lee
.......................................................................... (Stellar
ZCD-05 Seunghee Lee Astronomy) ZST-03 Jiyeon Kim
St ESS|E A423 15, 201749 48 [/ 7
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11:00~11:15 <+ GC-01

| AR AR 49 139 (B) |
109:30~10:30 == |

10:30~10:50 7 3] AF ol A
[10:50~11:00 FAAIZE

FEgesrl U o esto] Ak A R

(AGN & Extragalactic GC) &8 ¢ Soung-Chul Yang(¥8E)KASI]

(p.28)
The Limited Impact of AGN Outflows: IFU study of 20 local AGNs
i Q=38 Marios Karouzos[SNU]
Elena Gallo[University of Michigan], Helene Flohic|University of the Pacific],
-Ji S X[ Yonsei Univ]

Hyun-Jin Bae(8§&@%1)[Yonsei Univ./SNU], Jong-Hak Woo(
Yue Shen[University of Illinois], and Suk-Jin Yoon(

T+ GC-02 (p.28)
Star Formation of Merging Disk Galaxies with AGN Feedback Effects
gt=9]), Rory Smith, and Sukyoung K. Yi(co]Ad)[Yonsei University]|
JIKASI/KHU],
)IKHU]

11:15~11:30
Jongwon Park(¥+&-¢
(p.28)
Interferometric Monitoring of Gamma-ray Bright AGNs: S5 0716+714
Sang-Sung Lee(0]AH/d)[KASI/UST], Jee Won Lee(o]X|¥d
KASI), S . Kim(Z 4%

=+ GC-03 .
Heffrey A. Hodgson[KASI], Dae-Won Kim(Z1TH)[SNU], Juan-Carlos AlgabalKASI]

11:30~11:45
)JKASI/UST] ‘]1rnan Kang(Z3X]9H[KASI], Sungsoo S. Kim(

ZHAA
A Study of Globular Cluster Systems in the Coma, Fornax, and Virgo Clusters of Galaxies
&|A)[Yonsei University]

Sincheol Kang(
11:45~12:15 ¥ GC-04 (p.29)
from HST ACS and WFC3/IR Imaging
Hyejeon Cho(x
(p.29)
New insights on the chemical evolution in proto-globular clusters and galaxy building
), Jaeyeon Kim(ZIRj<¥)[Yonsei University]

12:15~12:30 < GC-05
blocks

Young-Wook Lee(0]
! Sukyoung Yi(o]Add)[Yonsei Univ.]

ERRE
g

[12:30~13:30
Scott Croom[Univ. of Sydney]| & Julia Bryant[Univ. of Sydney & AAQ]

EXER
£ IT-01 (p.27)
Uncovering galaxy individuality with multiplexed integral field spectroscopy

13:30~14:10
AR
{4 (Poster Session)

[14:10~14:20
4

[14:20~15:20

8 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017



| AIEEAL  ARMS : 49 139 (2) |

| 9]¥ 25l W 251 I (Galaxies & Clusters I) %1%} : Ho Seong Hwang(3 3 A)[KIAS] |

15:20~15:35 3+ GC-06 (p.29)
Constraints on the Evolution of the Galaxy Stellar Mass Function I: Role of Star
Formation, Mergers and Stellar Stripping
Emanuele Contini[Yonsei University]
15:35~15:50 % GC-07 (p.29)
The mass of the high-z (z~1.132) massive galaxy cluster, SPT-CL J2106-5844 using
weak-lensing analysis with HST observations
Jinhyub Kim(Z2%A1&), Myungkook James Jee(X]H=)[Yonsei University],
Jongwan Ko(11Z-2H[KASI]
15:50~16:20 ¥F GC-08 (p.30)
KYDISC program: The Impact of Mergers on the Evolution of Galaxies
Sree Oh(2<3])[Yonsei University]
16:20~16:35 %+ GC-09 (p.30)
Environmental effects in the stellar populations of Compact Elliptical galaxies
Suk Kim(Z1A), Hyunjin Jeong(® 3 %l), Youngdae Lee(o]Fdl), Seok-Joo Joo(FAZ),
Jaehyun Lee(°]A}31), Eon-Chang Sung(’d A%H)[KASI]

[16:50~17:00 AAR |

- L4

o

| 2374 17 : Changbom Park(23#)[KIAS] |

17:10~17:50 = IT-02 (p.27)
LIGO-India: Beyond discovery of Gravitational waves.
Tarun Souradeep[IUCAA]

[18:00~ oHE |

rol
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Mz2garg  Ag : 49 139 (5)

| A7H2A /9 2]-25) (ISM/Milky Way Galaxy) Z}&} @ Ho-Kyu Lee(°] 3#)[KASI]

11:00~11:15

11:15~11:30

11:30~11:45

11:45~12:00

12:00~12:15

12:15~12:30

T+ IM-01 (p.32)
TRAO Multi-beam Legacy Survey of Nearby Filamentary Molecular Clouds : Progress
Report
ShinYoung Kim(ZAA1Q)[KASI/UST], Eun Jung Chung(®274)[KASI],
Chang Won Lee(o]&9)[KASI/UST], Philip C. Myers[CfA], Paocla Caselli[MPI],
Mario Tafallal[OAN], Gwanjeong Kim(Z1¥t7)[]KASI, Miryang Kim(710|&F)[CBNU],
Archana Soam[KASI], Maheswar Gophinathan[ARIES], Tie Liu[KASI],
Kyounghee Kim(Z1743])[KNUE], Woojin Kwon(®H-2Xl1), Jongsoo Kim(Z1&4)[KASI/UST]
T IM-02  (p.32)
Multiple Molecular Line Analysis in the Planck Cold Clumps with KVN Follow-up
Observations.
Sung-ju Kang(7}’d%), Tie Liu, Kee-Tae Kim(717]€}f), Minho Choi(3]913),
Miju Kang(7}0]3)[KASI], Jeong-Eun Lee(0o]&L)KHU], Neal J. Evans[University of Texas]
T+ IM-03  (p.32)
Discovery of a Cloud Collision with the OMC-1
Kwang-Tae Kim(ZZ€l), Youngsik kim(ZdGA!)[CNU]
T+ IM-04 (p.33)
Turbulent Properties in Two Molecular Clouds: Orion A and p Ophiuchus
Hyeong-Sik Yun(&&A!l), Jeong-Eun Lee(0]&L), Yunhee Choi(%]-23]),
.Seokho Lee(0]A 3 )[KHU], Minho Choi(®]§1%), Hyunwoo Kang(733d-%)[KASI],
Ken’ichi Tatematsu[NAOQJ], Stella S. R. Offner, Brandt A. L. Gaches, Mark H.
Heyer[University of Massachusetts], Neal J. Evans II, Yao-Lun Yang[University of Texas]
T+ IM-05 (p.33)
Escape of LyBfrom Hot and Optically Thick Media
Seok-Jun Chang(X}A %), Hee-Won Lee(0]8]¥)[Sejong University]
T+ IM-06 (p.33)
Early Dynamical Evolution of Star Clusters Near the Galactic Centre
So-Myoung Park(¥t4AH)[KHU], Simon P. Goodwin[University of Sheffield],
Sungsoo S. Kim(Zd4)[KHU]

[12:30~13:30

VS| /\1}\]7

o a =

| 2RZAA!

g9 x5 4}) ZHF . Sukyoung Yi(o]AG)[Yonsei Univ.]

13:30~14:10

2 IT-01 (p.27)
Uncovering galaxy individuality with multiplexed integral field spectroscopy.
Scott Croom[Univ. of Sydney] & Julia Bryant[Univ. of Sydney & AAQ]

|14:10~14:20 MY |
[14:20~15:20 FAA7F @ EAE|AA (Poster Session) |
10 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017



| Mz2garg  Ag : 49 139 (5)

| AN F%E7]4(Astronomical Technique) ZH&F : Jeongju Sohn(£7% F)[KNUE]

15:20~15:35 L AT-01 (p.33)
New Radome Installation for the TRAO Radio Telescope
Changhoon Lee(0]%2), Jae Hoon Jung(FAi<&), HyunWoo Kang(7}3l-%), Do-Keung Je(A|=%),
Youngung Lee(0]F-%), II-Gyo Jung(® L), Young Sik Kim(ZFAl), Chang Won Lee(o|%¥d),
Hyun-Goo Kim(Z1§1)[KASI]
15:35~15:50 S+ AT-02 (p.34)
Critical Design Status of the G-CLEF Flexure Control Camera
Jae Sok Oh(QA§A), Chan Park(¥rxlh), Kang-Min Kim(Z17+9l), Moo-Young Chun(FE9%),
Young Sam Yu(8-F4Ah), Sungho Lee(0]d3), Jihun Kim(ZAX]&), Jakyoung Nah(WUAHE)[KASI],
Andrew Szentgyorgyi, William Podgorski, lan Evans, Mark Mueller[Harvard-Smithsonian
Center], Alan Uomoto, Jeffrey Crane, Tyson Hare[Observatories of the Carnegie Institution]
15:50~16:05 < AT-03 (p.34)
Wide-Field Imaging Telescope-O(WIT0): A New Wide-Field 0.25 m Telescope at McDonald
Observatory
Sang-Yun Lee(0]4}&), Myungshin Im(YHAI)[SNU], Soojong Pak(¥r4%), Tae-Geun Ji(X|Ef),
Hye-In Lee(0]d]|91)[KHU], Seong Yong Hwang(2 3 4)[KIAS], Jennifer Marshall, Travis
Prochaskalexas A&M University], Coyne A. Gibson[McDonald Observatory]
16:05~16:20 S+ AT-04 (p.34)
Control Software of SQEUAN (SED camera for the QUasars in EArly uNiverse)
Hye-In Lee(0]3]Q1), Tae-Geun Ji(X|EjI)KHU], Won-Kee Park(¥rd”])[KASI], John
Kuehne[McDonald Observatory], Myungshin Im(Q®HA1)[SNU], Soojong Pak(8rZ)[KHU]
16:20~16:35 F+ AT-05 (p.35)
Seoul National University Camera II (SNUCAM-II) : The New SED Camera for Lee Sang Gak
Telescope (LSGT)
Changsu Choi(&]%}4r), Myungshin Im(™HAI)[SNU]
16:35~16:50 S+ AT-06 (p.35)
Results of Observation Performance Test for NYSC 1m Telescope
Taewoo Kim(ZE]%), Wonseok Kang(F¥A), Sun-gill Kwon(#+72),
Sang-Gak Lee(o]AZHINYSC]

|16:50~17:00

Lo
J

| ZAZAR LR A%} : Changbom Park(8P#)[KIAS]

17:10~17:50 = IT-02 (p.27)
LIGO-India: Beyond discovery of Gravitational waves.
Tarun Souradeep[IUCAA]

[18:00~ )

rol
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A3try  Ag : 49 13 (5)

SEAM: 30A A2t

A S LA, |

e 4R 997
(Neutrino Astronomy and Korean Neutrino Telescope)

11:00~11:20

ZH} : Dongsu Ryu(&%4)[UNIST]

Z NK-01 (p.35)

Korean Neutrino Telescope and Neutrino Science

11:20~11:40 = NK-02 (p.36)

Seon-Hee Seo(A]A13])[SNU]
Astronomy Potentials with Korean Neutrino Detector and Telescope

11:40~12:00 <+ NK-03 (p.36)

Supernova Rates of the Milky Way and the Local Group
12:00~12:20 S+ NK-04

Soo-Bong Kim(Z14~2)[SNU]

Bon-Chul Koo(+¥4)[SNU]
(p.36)
Supernovae Follow-up Observations and the Korean Neutrino Telescope

Sang Chul Kim(Z1AHA
12:20~12:30 Discussion

J2)KASI]
[12:30~13:30 AT |
| 2R AR L EA) £ : Sukyoung Yi(o]4@)[Yonsei Univ.]|
13:30~14:10 = IT-01 (p.27)

Uncovering galaxy individuality with multiplexed integral field spectroscopy.

Scott Croom[Univ. of Sydney] & Julia Bryant[Univ. of Sydney & AAQ)]
[14:10~14:20 NRET |
[14:20~15:20 SAIAZF @ mAE|AM(Poster Session)

12 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017




A3try  Ag : 49 13 (5)

5%} @ Jungyeon Cho(Z& H)[CNU]

| o JA] HA|E=2]8H(High Energy Astrophysics)

15:20~15:35 3t HA-01 (p.36)
Ultra-high-energy cosmic rays and filaments of galaxies in the northern sky
25 2)UNIST], Suk Kim(ZA

Jihyun Kim(Z1%x]¢l), Dongsu Ryu(Fz4
Soo-Chang Rey(0o]A)[CNU], Hyesung Kang(74d]l’d)[PNU]

JIKASI],

15:35~15:50 3+ HA-02 (p.36)
Shock Acceleration Model for Giant Radio Relics
Hyesung Kang(7}3dl’d)[PNU], Dongsu Ryu(&F%4)[UNIST], T. W. Jones[Univ. of Minnesota]
15:50~16:05 3+ HA-03 (p.37)
General Relativistic Effects on Pulsar Radiation
Dong-Hoon Kim(71=&), Sascha Trippe[SNU]

16:05~16:20 < HA-04 (p.37)
Gravitational Radiation Capture between Unequal Mass Black Holes
Yeong-Bok Bae(8jH&)[SNU/KASI|, Hyung Mok Lee(0]¥=)[SNU], Gungwon Kang(7t&d¥).
Jakob Hansen[KISTI]

16:20~16:35 I+ HA-05 (p.37)
Search for broadband extended gravitational-wave emission bursts in LIGO S6 in 350-2000

Hz by GPU acceleration
Maurice H.P.M. van Putten[Sejong University]

|16:50~17:00 FAA
| 2AZAR LR &%} : Changbom Park(9}g)[KIAS] |
17:10~17:50 = IT-02 (p.27)
LIGO-India: Beyond discovery of Gravitational waves.
Tarun Souradeep[I[UCAA]
[18:00~ ohEH |

|2 AH42H 15, 20174 4¥ / 13

12428
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Algdayd =Ae - 49 142 (5)

| 2374

Z}&r @ Dae-Hee Lee(o]t}3])[KASI]

09:30~10:10

x= IT-03 (p.27)
The realm of the ultra-low surface brightness universe
David Valls-Gabaud[CNRS, Obs. de Paris]

[10:10~10:20

1\]}\]7

- L

Jon

| # & A (Star

Formation) F4} : Minho Choi(®]913)[KASI]

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+ SF-01 (p.38)
Dispersal of Molecular Clouds by UV Radiation Feedback from Massive Stars
Jeong-Gyu Kim(ZA ), Woong-Tae Kim(Z-2E)[SNU], and Eve Ostriker[Princeton University]
T+ SF-02 (p.38)
High-resolution near-IR Spectral Mapping of Multiple Outflows around LkHa234 in NGC
7129 Star Forming Region
Heeyoung Oh(2.3]9)[SNU], Tae-Soo Pyo(EEj4)[Subaru Telescope],
Bon-Chul Koo(#24)[SNU], In-Soo Yuk(&-214)[KASI], Byeong-Gon Park(g8Hd+)[KASI/UST]
T+ SF-03 (p.38)
Magnetic Field Structure and Formation Scenario of the N159/N160 Star-Forming Complex
in the Large Magellanic Cloud
Jaeyeong Kim(ZAA H)KHU/KASI], Woong-Seob Jeong(7-2/3)[KASI/UST],
Jeonghyun Pyo(EA&)[KASI], Soojong Pak(¥r4%)[KHU], Won-Kee Park(¥rd7])[KASI],
Jungmi Kwon(®A0])[The University of Tokyo/NAOJ/JAEA], and Motohide Tamura[NAOJ]
T+ SF-04 (p.39)
Packages of Unified modeling for Radiative transfer, gas Energetics, and Chemistry
(PUREC)
Seokho Lee(o]A35), Jeong-Eun Lee(o]A-2)[KHU]
4+ SF-05 (p.39)
Sub-mm variability of a YSO (EC53) in Serpens main region : JCMT Transient survey
Hyunju Yoo(&-3%)[CNU], Jeong-Eun Lee(0]-<)[KHU],
Doug Johnstone[National Research Council], Steve Mairs[University of Victoria],
Gregory Herczeg[Kavli Institute for Astronomy and Astrophysics]
I+ SF-06 (p.39)
MIRIS Paschen-o Galactic Plane Survey : Comparison with WISE catalog and IPHAS Hoa
data in Cepheus
I[I-Joong Kim(ZY%), Jeonghyun Pyo(EA %), Woong-Seob Jeong(-&43)[KASI],
Min Gyu Kim(Z9#)[SNU], Dukhang Lee(0]E93l), Won-Kee Park(gtg7]),
Sung-Joon Park(¥}d%), Bongkon Moon(&%), Youngsik Park(¥rdAl), Dae-Hee Lee(o]t}3d]),
Wonyong Han(3H4-2)[KASI]

[11:50~13:10

S| 1\1}\]7

o a L=
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| Algdayd =Ae - 49 142 (5)

| oY o3t W 25ttt II (Galaxies & Clusters II) ZHF : Minjin Kim(Z191X1)[KASI]

13:10~13:40 %= GC-10 (p.31)
Long lived spiral structures in galaxies
Kanak Saha[lUCAA]
13:40~13:55 F+ GC-11 (p.31)
Gas structures and star formation in the central region of barred-spiral galaxies in
self-consistent 3D simulations
Woo-Young Seo(AM-$%), Woong-Tae Kim(Z-&E)[SNU]
13:55~14:10 ++ GC-12 (p.31)
Cosmic Evolution of Disk Galaxies seen through Bars
Taehyun Kim(ZE31)[KASI], Kartik Sheth[NASA], Lia Athanassoula,
Albert Bosmal[Laboratoire d’Astrophysique de Marseille]
14:10~14:25 F+ GC-13 (p.31)
To Be or Not To Be: “We Love Galaxies” Workshop
Gwang-Ho Lee(o]Z3), Jisu Kang(7}tX]4)[SNU], Woong Lee(0]-2)[CNU],
Hye-Ran Lee(o]3]|2H)[KASI/UST], Minbae Kim(ZQI8})[KHU], Jaewon Yoo(5-A¥)KASI/UST],
Intaek Gong(&2l88)[Sejong University]

[14:40~14:50 AAR |

- LY

Jol

EXER &g : Hyung Mok Lee(0]3S)[SNU] |

14:50~15:30 = IT-04 (p.27)

Observational Evidence for the Coevolution between Supermassive Black Holes and Host
Galaxies

Minjin Kim(Zd%1)[KASI/UST)

SR EAEGA
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=

| Mz2gad =g - 49 142 (5)

| ZAZAR LR &% : Dae-Hee Lee(o]th3])[KASI]

09:30~10:10 = IT-03 (p.27)
The realm of the ultra-low surface brightness universe
David Valls-Gabaud[CNRS, Obs. de Paris]

/\1}\]7

—_ L

Jok

[10:10~10:20

| Lzx2M= dl 7]&(Space Observation and Technique) Z& : Hyunjin Shim(A! @ Z1)[KNU]

10:20~10:35 3t ST-01 (p.39)
Feasibility Study of a Future Korean Space Telescope
Dae-Hee Lee(o]t}3])[KASI/UST], Chang Hee Ree(0]%3]), Yong-Seon Song(4-841)[KASI],
Woong-Seob Jeong(-2/3)[KASI/UST], Hong-Kyu Moon(=%+)[KASI],
Min Gyu Kim(Z9+#)[KASI/SNU], Jeonghyun Pyo(E%A %), Bongkon Moon(&¥-),
Won-Kee Park(¥rd7])[KASI]
10:35~10:50 St ST-02 (p.40)
Status Report of the Flight Model of the NISS onboard NEXTSat-1
Woong-Seob Jeong(-8-d)[KASI/UST], Bongkon Moon(+%+), Sung-Joon Park(8H/d%),
Dae-Hee Lee(o]t}g]), Jeonghyun Pyo(ZE”3), Won-Kee Park(g8Fd7]), I1-Joong Kim(ZA L %),
Youngsik Park(¥F3Al), Duk-Hang Lee(o]E3l), Kyeongyeon Ko(117d H)[KASI/UST],
Mingyu Kim(ZRI)[KASI/SNU], Ukwon Nam(Z=2<9)[KASI], Minjin Kim(Z9IX1)[KASI/UST],
Jongwan Ko(Z1Z-2H[KASI], Myungshin Im(Y3HAl), Hyung Mok Lee(0]3Z)[SNU],
Jeong-Eun Lee(0]%-2)[KHU], Goo-Hwan Shin(Xl1&}), Jangsoo Chae(R}Ar4)[KAIST],
Toshio Matsumoto[KASI/ISAS/JAXA]
10:50~11:05 S+ ST-03 (p.40)
CubeSat Application for Space Astronomy
Ho Jin(X13), Jongho Seon(A1%3), Seongwhan lee(0]’d%}), Jung-Kyu lee(o]& ),
Hyojeong Lee(0]&7A]), Jehyuck Shin(AIXj&)[KHU]
11:05~11:20 S+ ST-04 (p.40)
Small scale magNetospheric and lonospheric Plasma Experiments; SNIPE mission
Junga Hwang(&7Ao}), Jaejin Lee(o]AjA1), Jongdae Shon(£ZEd), Jaeheung Park(2}Xj <),
Young-Sil Kwak(Z3Al), Uk-Won Nam(d2%), Won-Kee Park(gFd7])[KASI]
11:20~11:35 L ST-05 (p.41)
Different Responses of Solar Wind and Geomagnetism to Solar Activity during Quiet and
Active Periods
Roksoon Kim(7Z1&4)[KASI/UST], Jongyeob Park(2}E % )[KASI/KHU], Jihye Baek(¥#X]3]])[KASI],
Bogyeung Kim(Z1H73)[CNU]
11:35~11:50 S+ ST-06 (p.41)
Lunar Exosphere Simulated with Localized Sources
Sang Joon Kim(714}&), Dong Wook Lee(0]=2)[KASI]

[11:50~13:10 AR

16 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017



AeZady EAd - 49 149 (3) |
SIA 4l alA A/ 7 A Sah
878 B A/ LA ZR ZHF © Young-Beom Jeon(F GWH)[KASI]
Moo-Keon Jung(R5H),
2)[SNU]

el

JISNU]J,

(Stellar Astronomy/Historical Astronomy)
&
1<), Sung-Chul Yoon(&

13:10~13:25 3+ SH-01 (p.42)
Evolutionary properties of red supergiants with MESA
Sang-Hyun Chun(%4¢

FAPN

Dong uk Kim(71-=2)[Sogang University], Jihoon Kim(
22, Young-Wook Lee(0]¥-2)[Yonsel University]

13:25~13:40 + SH-02 (p.42)
The CN-CH positive correlation in the globular cluster NGC 5286
), Seungsoo Hong(&43),

o
F)
:

Dongwook Lim(¥Y-5<
13:40~13:55 7L SH-03 (p.42)
Origin of Low-mass Hypervelocity Stars in the Galactic Disk
A AR
JICNU]

Bum-Suk Yeom( )., Young Sun Lee(0]@Al), Youngkwang Kim(Z
Doo-Ri Han(st+

13:55~14:10 ++ SH-04 (p.42)
ANALYSIS OF LONG PERIOD RADIAL VELOCITY VARIATIONS FOR HD 18438 AND HD
Tae-Yang Bang(WE]%)[KNU], Byeong-Cheol, Lee(c]®¥ X&), Gwang-hui Jeong(d3]),
51 2)[KASI/UST], Myeong-Gu Park(¥r31)[KNU]

158996
Inwoo Han(

AIKASI]

14:10~14:25 + SH-05 (p.43)
Black Hole Binaries Dynamically Formed in Globular Clusters
Dawoo Park(¥tt}2)[SNU], Chunglee Kim(Z1&2])[KASI], Hyung Mok Lee(o]3Z)[SNU],
Yeong-Bok Bae(B]gE)[KASI], Krzysztof Belczynski[University of Warsaw]

Hong-Jin Yang(Y=

14:25~14:40 L SH-06 (p.43)
The Constellation Maps in the Flags of Barracks in GANGJIN

Al }\]7
%%} : Hyung Mok Lee(0]3-%)[SNU]

— L

Jon

|14:40~14:50

| ZRFARILER)
Observational Evidence for the Coevolution between Supermassive Black Holes and Host
101 X1)[KASI/UST]

2 IT-04 (p.27)
Minjin Kim(Z

14:50~15:30
Galaxies

SATAEFAG
m 8 A : ol ey

15:30~15:50
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| AEEA SR 49 149 (D) |

| ZRZAR L EA) 5% : Dae-Hee Lee(o]t2])[KASI] |

09:30~10:10 = IT-03 (p.27)
The realm of the ultra-low surface brightness universe
David Valls-Gabaud[CNRS, Obs. de Paris]

or

[10:10~10:20 AL |

EQ M. KMTNet

A} - im(Z1&
(Korea Microlensing Telescope Network) &7 : Seung-Lee Kim(752))[KASI]

10:20~10:35 3+ KMT-01 (p.43)
Operation and System Upgrade of KMTNet
Chung-Uk Lee(0]%2), Seung-Lee Kim(Z142])[KASI/UST], Sang-Mok Cha(X}}=),
Yongseok Lee(o]£A), Dong-Jin Kim(715X1), Dong-Joo Lee(o]&Z),
Jin-Sun Lim(YX1A)[KASI], Byeong-Gon Park(¥rs)[KASI/UST]
10:35~10:50 S+ KMT-02 (p.44)
OGLE-2015-BLG-1482L:The first isolated Galactic bulge microlens

Sun-Ju Chung(&AZ)[KASI/UST], Wei Zhu[Ohio State University],
Andrzej Udalski[Warsaw University Observatory]|, Chung-Uk Lee(o]&2([KASI/UST],
Yoon-Hyun Ryu(Fa3)[KASI], Youn Kil Jung(-&2), In-Gu Shin(A1Q1),
Jennifer C. Yee[Harvard-Smithsonian Center], Kyu-Ha Hwang(Z15})[KASI],
Andrew Gould[KASI/Ohio State University/Max-Planck-Institute for Astronomy],
KMTNet/OGLE/Spitzer collaborations
10:50~11:05 S+ KMT-03 (p.44)
KMTNet time-series photometry of the doubly eclipsing candidate stars in the LMC
Kyeongsoo Hong(&734)[KASI], Jae Woo Lee(0]=Z)[KASI/UST], Jae-Rim Koo(FtR=)[KASI],
Seung-Lee Kim(71£2]), Chung-Uk Lee(0]%&2)[KASI/UST], Dong-Jin Kim(71=X1)[KASI]
11:05~11:20 3+ KMT-04 (p.44)
Introduction to sample light curves of optical transients discovered by the KMTNet
Supernova Program
Youngdae Lee(o]Gth)[KASI], Dae-Sik Moon(=t4l), Maria Drout, John Antoniadis,
Chris Ni[University of Toronto], Jae-Joon Lee(0]R&)[KASI], Sang Chul KIM(Z1A4HA),
Hong Soo Park(¥t% %), Mina Pak(g8rglo})[KASI/UST]
11:20~11:35 5t KMT-05 (p.44)
A KMTNet search for RR Lyrae Stars in the Crater II Ultra-Faint Dwarf Galaxy
Seok-Joo Joo(FA %), Eon-Chang Sung(A94A}), Jaemann Kyeong(ZdA|TH), Sang-I1 Han(3Hd),
Soung-Chul Yang(%AA), Hyunjin Jeong(® 3 X1)[KASI]
11:35~11:50 + KMT-06 (p.45)
Intra-night optical variability of AGN in COSMOS field
Joonho Kim(Z1&3), Marios Karouzos, Myungshin Im(™SAl), Dohyeong Kim(71%=&)[SNU],
Hyunsung David Jun[California Institute of Technology], Joon Hyeop Lee(0]&&)[KASI],
Mar Mezcua Pallerola[University of Montreal]

[11:50~13:10 AAAZE |

18 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017



| AEEA SR 49 149 (D) |

| EYNH: KVN(Korea VLBI Network) FH © Se-Hyung Cho(ZA|@)[KASI] |

13:10~13:25 S+ KVN-01 (p.4b)
Flux Variation and Structural Change in 3C 84 with Long-Term Monitoring by KVN and
KaVA at Millimeter Wavelengths
Kiyoaki Wajimal[KASI], Motoki Kino[KASI/NAOJ], Nozomu Kawakatu[Kure College]
13:25~13:40 S+ KVN-02 (p.46)
LINEAR POLARIZATION OF CLASS I METHANOL MASERS IN MASSIVE STAR-FORMING
REGIONS
Ji-hyun Kang(Z+X]§), Do-Young Byun(H1=9%), Kee-Tae Kim(Z7|&}), Jongsoo Kim(Z& ),
A-Ran Lyo(ojo}&t), Mi-Kyung Kim(Z0]73)[KASI],
W. H. T. Vlemmings[Onsala Space Observatory]
13:40~13:55 F+ KVN-03 (p.46)
The Power of Simultaneous Multi-frequency Observations for mm-VLBI: Beyond Frequency
Phase Transfer
Guang-Yao Zhao ,Juan Carlos Algaba [KASI], Sang Sung Lee(0]A}A),
Tae hyun Jung(®™FEejd)[KASI/UST], Richard Dodson[ICRAR],
Maria Rioja[ICRAR/CSIRO/OAN (IGN)], Do-Young Byun(¥=<%)KASI/UST],
Jeffrey Hodgson[KASI], Sincheol Kang(73A173)[KASI/UST], Dae-Won Kim(ZtHd)[SNU],
Jae-Young Kim(ZA&JF)[MPIfR], Jeong-Sook Kim(71A&<4)[NAOJ],
Soon-Wook Kim(Z14<)[KAISI/UST], Motoki Kino[KASI/NAOQJ],
Atsushi Miyazaki[KASI/Hosei Univ.],Jong-Ho Park(8t%35), Sascha Trippe[SNU],
Kiyoaki WajimalKASI]
13:55~14:10 F+ KVN-04 (p.46
Simultaneous VLBI observations of H20 and SiO masers toward VX Sgr using KVN
Dong-Hwan Yoon(&3%3H[SNU/KASI], Se-Hyung Cho(&ZA|¥), Youngjoo Yun(=%3),
Yoon Kyung Choi(&]-273)[KASI], Maria Rioja, Richard Dodson[University of Western
Australia], Jaeheon Kim(ZA§$)[SHAQO], Dongjin Kim(Z=%l)[Yonsei University],
Hanul Yang(%sts)[SNU], Hiroshi Imai[Kagoshima University], Do-Young Byun(¥ T J)[KASI]
14:10~14:25 3+ KVN-05 (p.47)
The recent activities for a precise astrometry using SFPR with KVN
Ilje Cho(Z¥A]), Tachyun Jung(FEigl), Bongwon Sohn(£%-4)KASI/UST],
Motoki Kino[KASI/NAQJ], Guangyao Zhaol[KASI], Maria Jose Rioja, Richard Dodson[NAO]J],
Ivan Agudo[Instituto de Astrofisica de Andalucia]

14:25~14:40 S+ KVN-06 (p.47)
Measurement of proper motion and annual parallax with maser emission
Dong-Jin Kim(7Z15Xl)[Yonsei University], Se-Hyung Cho(&ZA|&), Young-Joo Yun(&3Z),
Yoon Kyung Choi(Z]-&7), Dong-Hwan Yoon(&<3H[KASI],
Suk-Jin Yoon(&AZ)[Yonseil University]

[14:40~14:50 ALAZE |

o
]

| ZAZAR LR 5%} : Hyung Mok Lee(°] 3 2)[SNU] |

=

14:50~15:30 = IT-04 (p.27)
Observational Evidence for the Coevolution between Supermassive Black Holes and Host

Galaxies
Minjin Kim(Z91X1)[KASI/UST]

ST A
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T AHY R
| WSZ H(Education & Outreach) |
I AE-01 (p.48)
Activity Report of Young Astronomers Meeting in 2016-17 Season

Joowon Lee (0]Z9¥)[KHU], Jinhyub Kim (ZX1&)[Yonsei Univ.],

Doohyun Choi (¥]5381)[Sejong Univ.], Yoonyoung Kim (71-&9%)[SNU],

A &)[Sejong Univ.], Junhyun Baek (\8&3d)[Yonsei Univ.]
Jihey Shin(41X]&]])[KNU]

Seok-Jun Chang (
), Hyunjin Shim(AgX1)[KNU]

I AE-02 (p.48)
The Role of Planetariums in Astronomy Education
Wansoo Kim(Z

(Galaxy Evolution/Cosmology)

[dnedt/o5E
On the origin of the Oosterhoff-intermediate characteristics of RR Lyrae stars in dwarf
2)[Yonsei Univ.]

I GC-01 (p.48)
Sohee Jang(%43]), Young-Wook Lee(o]
J4)[KHU]

1X]&])[KASI], Sungsoo S. Kim(7%

(p.48)
Cosmic mass accretion history of satellites around a dwarf galaxy
A 74Y9)[KHU], Jihye Shin(4l

oo

galaxies

i GC-02
Kyungwon Chun(
2)[Yonsei Univ.]

Z GC-03 (p.49)
On the origin of Na-O anticorrelation in globular clusters
Jaeyeon Kim(Z1xf9¥), Young-Wook Lee(o]¥
I GC-04 (p.49)
Chemical Properties of Star-Forming Dwarf Galaxies in Different Environments
1), Soo-Chang Rey(0]4AH[CNU], Eon-Chang Sung(’d A% [KASI]
JICNU], Suk Kim(Z2A), Yongdae Lee(o] FT})[KASI]

Jiwon Chung(% A
Woong Lee(0]-&
JISNU], Tohru Nagao[Ehime University]

o =5}
o T

GC-05 (p.49)
Chemically young AGNs at high redshift

i
Jaejin Shin(AI&XjA1), Jong-Hak Woo(
I GC-06 (p.50)
Do Galaxy Mergers Enhance Star Formation Rate in Nearby Galaxies?
Gu Lim(¥t), Myungshin Im(d® A1), Changsu Choi(Z]1%}4), Yongmin Yoon(2-£%1)[SNU]
Photometric Light Curves

(p.50)
The Seoul National University AGN Monitoring Project (SAMP) :
Donghoon Son(£%%), Jong-Hak Woo($ZsH[SNU], Hyun-Jin Bae(8]&A1)[SNU/Yonsei.univ.]
Yiseul Jeon(A0]<), Huynh Anh Le(o]@o}), Songyoun Park(8r4&-9), Jaejin Shin(AIXX1)[SNU],
), Daeseong Park(2ftjAd), Hyun-il Sung( )IKASI], Ellena Gallo,

= GC-07
i pag =2
im(710] X]
Edmund Hodges-Kluck[University of Michigan], Aaron Barth[UC Irvine], Tommaso Treu

A

= TS MY

Minjin Kim(
Matt Malkan[UCLA], Vardha Nicola Bennert[California Polytechnic State University]

Weak Lensing Analysis of the High-z Massive Galaxy Cluster SPT-CL ]J0205-5829 Using HST
H1)[Yonsel Univ.]

I GC-08 (p.50)
Data
Seojin F. Kim(ZJA1%1), Myungkook J. Jee(X]H
I GC-09 (p.b1)
Weak Lensing Analysis On The Merging Galaxy Cluster Abell 115
Mincheol Kim(Z19lA&), Myungkook J. Jee(X]|H=)[Yonsei Univ.]

20 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017



| T AHTR |

| 9]¥2351/9 %2 (Galaxy Evolution/Cosmology) |

I GC-10 (p.51)
Where is the Dark Matter in the Double Radio Relic Galaxy Cluster PLCKG287.0+32.9?
Kyle Finner, Myungkook J. Jee(X]|H=)[Yonsei Univ.], William Dawson[Lawrence Livermore
National Lab], Nathan Golovich[UC Davis], Daniel Gruen[Stanford University],
Brian Lemaux, David Wittman[UC Davis]

2 GC-11 (p.51)
IONIZED GAS KINEMATICS ALONG THE RADIO JET IN TYPE 2 AGNS
HUYNH ANH N. LE, JONG-HAK WOO($%3}H, DONGHOON SON(£%%)[SNU]
x GC-12 (p.b1)
The evolution of a late-type galaxy through multiple high-speed galaxy-galaxy collisions
Jeong-Sun Hwang(&7A)[Sejong Univ.], Changbom Park(¥%H)[KIAS]
E GC-13 (p.52)
A pilot study on the formation and evolution of the Intracluster light: Preliminary results

of the Coma cluster
Jaewon Yoo(8Ai¥), Jongwan Ko(11Z%-2H)[KASI/UST]

| L=z /ot 84 o X](Cosmology & Dark matter) |

I CD-01 (p.52)
Post-reionization Kinetic Sunyaev-Zel dovich Effect in Illustris Simulation
Hyunbae Park(¥tsisl]), Cristiano Sabiu[KASI],
Xiao-dong Li, Changbom Park(¥t3H), Juhan Kim(ZZ3H[KIAS]
I CD-02 (p.h3)
Systematic Tests for Light-Curve Fitters and Samples in YONSEI Supernova Catalogue
Young-Lo Kim(ZAH2), Yijung Kang(7o|A), Young-Wook Lee(0]¥2)[Yonsei Univ.]

X CD-03 (p.53)
MMT Spectroscopy of Early-type Host Galaxies of Type la Supernovae
Yijung Kang(7}o]A), Young-Lo Kim(Zd¥g &), Young-Wook Lee(0]g-2)[Yonsei Univ.]
I CD-04 (p.53)
Constraining primordial non-Gaussianity with the 3-point correlation function of the

SDSS-IV eBOSS DR14 quasar sample
Peter Doo Hyun. Choi(®]54), Graziano Rossilejong Unive], Zachary Slepian[Lawrence
Berkeley National Laboratory], Daniel Eisenstein[arvard-Smithsonian Center],
Shirley Ho[Lawrence Berkeley National Laboratory/Carnegie Mellon University],
David Schlegel[Lawrence Berkeley National Laboratory]

I CD-05 (p.h3)
Modeling the Galaxy-Halo Connection for Large-Volume Surveys
SeungHee Lee(0]2£-3]), Dongjun Park(¥t=%), Graziano Rossi[Sejong Univ.]

| A7PER /HA A /2 2] 25HISM/Star Formation/Milky Way Galaxy) |

x IM-01 (p.54)
Ionized Fe Objects in UWIFE survey and IGRINS
Yesol Kim(Z1o]|£), Bon-Chul Koo(F-EA)[SNU], Tae-Soo Pyo(EE]4)[Subaru Telescopel]
I IM-02 (p.54)
High-resolution Optical and Near-infrared Spectra of 2MASS J06593158-0405277
Sunkyung Park(¥tX17), Jeong-Eun Lee(0]™-&)[KHU], Tae-Soo Pyo(REEjS)[Subaru Telescope],
Hyun-IlI Sung(A 3 Y)[KASI], Sang-Gak Lee(o]4tzl), Wonseok Kang(7d¥A)NYSC],
Tae Seog Yoon(=EfA)[KNU], Won-Kee Park(¥+d7])[KASI]
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| T AHTR |

| 47+24 /49X /92 25HISM/Star Formation/Milky Way Galaxy) |

I IM-03 (p.54)
A multi-wavelength study of N63A: A SNR within an H II region in the LMC.
Rommy L. S. E. Aliste C., Bon-Chul Koo(+24), Yong-Hyun Lee(0]d3)[SNU]
I IM-04 (p.bb)
On the claimed X-shaped structure in the Milky Way bulge
Daniel Han(3ttt ), Young-Wook Lee(0]¥-2)[Yonsei Univ.]
I IM-05 (p.5b)
Density-Magnetic Field correlation in MHD turbulence driven by forcing with different
correlation time
Heesun Yoon(&3]Al), Jungyeon Cho(Z&H)[CNU], Jongsoo Kim(Z&E4)[KASI/UST]
I IM-06 (p.5b)
Multiwavelength Millimeter Observations of Dense Cores in the L1641 Cloud
Minho Choi(&]?1%), Miju Kang(7}t]|%)[KASI], Jeong-Eun Lee(o]&-&)[KHU],
Sung-Ju Kang(7}/d 3)[KASI], Jungmi Kwon(#70])[ISAS], Jungyeon Cho(Z&H)[CNU],
Hyunju Yoo(8-3Z)[KHU/CNU], Geumsook Park(¥rZ<3)[SNU], Youngung Lee(o] g -2)[KASI]
I IM-07 (p.5b)
Different chemical and dynamical environments in two massive star forming regions,
G19.61-0.23 and G75.78+0.34
Giseon Baek(¥87]Al), Jeong-eun Lee(o]&-&)[KHU],
Se-Hyung Cho(ZA|¥), Youngjoo Yun(a%3)[KASI]
I IM-08 (p.56)
Statistical study of turbulence from polarized synchrotron emission
Hyeseung Lee(0]3]|%), Chungyeon Cho(Z&H)[CNU],
Alexandre Lazarian[University of Wisconsin-Madison]
I IM-09 (p.56)
Obtaining the driving scale of turbulence from observations

re

JICNU]

Jungyeon Cho(x%

2z IM-10 (EFrFHA)

| A F L F & 7)< (Astrophysical Techniques) |

I AT-01 (p.57)
Optic-axis Alignment and Performance Test of the Schwarzschild-Chang Off-axis Telescope
Woojin Park(8F-2-%1), Soojong Pak(8t4%)[KHU], Seunghyuk Chang(%43)[KAIST],
Byeongjoon Jeong(F¥ &)[KBSI], Kwang Jo Lee(o]® %), Yonghwan Kim(Z1g#l),
Tae-Geun Ji(X|EjZ)[KHU]
I AT-02 (p.57)
Improvement and quasi optical analysis of wide band prototype feedhorn for ASTE focal
plane array
Bangwon Lee(o]®¥}Fd)[SNU], Alvaro Gonzalez[NAO]J], Jung-won Lee(0]%<)[SNU]
x AT-03 (p.57)
Design of Integrated Control Software for Automated Observing System
Tae-Geun Ji(X|E]), Hye-In Lee(0]3]|91), Soojong Pak(¥t4Z)[KHU], Myungshin Im(QHAl),
Sang-Yun Lee(o]A-&)[SNU], Coyne A. Gibson, John Kuehne[University of Texas],
Jennifer Marshall[Texas A&M University]

22 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017
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I AT-04 (p.57)
Fabrication of Freeform Aluminum mirrors for Wide Field Infrared Telescopes

Byeongjoon Jeong(A¥HZ&)[KBSI|, Jeongha Gwak(ZA35}), Soojong Pak(¥r4%)KHU],
Geon Hee Kim(71713])[KBSI], Kwang Jo Lee(0]®%x)[KHU], Junbeom Park(¥t}&H)[Yoonseul Inc],

Hye-In Lee(0]d|¢l), Woojin Park(8r$-%1), Tae-Geun Ji(R]Ej)[KHU]
I AT-05 (p.58)

BVRI Filter Standardization of DOAO 1m Telescope
Hojae Ahn(QF=A), Soojong Pak(8F4%)[KHU], Wonseok Kang(7t€A),

Taewoo Kim(%}Eﬂ%)[N‘?SC]
I AT-06 (p.58)

The Development of The Observing System for Goheung Radio Telescope
Ji-Sung Ha(3tx]/d)INYSC], Hyunwoo Kang(7d & -$)[KASI]

| KMTNet

iz KMT-01 (p.58)

Progress report of the deep and wide-field imaging survey of nearby galaxies with KMTNet
Woowon Byeon(¥-2%), Minjin Kim(7Z191X1)[KASI/UST], Yun-Kyeong Sheen(X1-2-73)[KASI],

Luis C. Ho[Kavli Institute ], Hyunjin Jeong(®d&Z%I1)[KASI], Sang Chul Kim(ZJAHA),

Joon Hyeop Lee(0]&&), Byeong-Gon Park(8Hdt), Kwang-Il Seon(A%Y)[KASI/UST]

v o=

A /A /A3 A (Stellar Astronomy) |
I ST-01 (p.59)

Raman O VI Profile Analysis of Accretion and Bipoloar Outflow in Sanduleak’s Star

Jeong-Eun Heo(3]%2)[Sejong Univ.], Rodolfo Angeloni[Gemini Observatory],
Francesco Di Mille[Las Campanas Observatory], Tali Palma[Universidad Andrés Bello],

Hee-Won Lee(0]3]9d)[Sejong Univ.]

x ST-02 (p.59)

Formation of short-period black hole binary systems from Population I

stars as
grativational wave radiation sources

Hunchul Lee(°o]¢1A), Sung-Chul Yoon(a/d&)[SNU]

(o]

I ST-03 (p.59)
Photometric Observations for 6 Sct and SX Phe Variables

Jiveon Kim(ZA]H)[KHU], Heejin Kim(Z&]&1)[Yonsei Univ.], Seulki Han(3r&7])[KHU],
Jonghyung Kim(71%3§)[KNU], Eunchae Lee(0o]-2x})[SNU], Wonseok Kang(7}LA)NYSC]
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[Z IT-01] Uncovering galaxy individuality
with multiplexed integral field spectroscopy.

Scott Croom! and Julia Bryant?
!Univ. Sydney
2Univ. of Sydney and AAO

There is a rich diversity of galaxy properties and
we are starting to understand some of the drivers
for differences between galaxies. Much progress
has been has been made in the last decade, thanks
in large part to massively multiplexed surveys
using single fibres, but we still lack a complete
picture of how galaxies are built. [ will discuss
how large-scale integral field surveys can address
a number of the outstanding questions in the field,
starting with the current SAMI Galaxy Survey, and
then looking towards the Hector instrument that
will carry out integral field surveys of order
50,000-100,000 galaxies. With SAMI we can start to
address how mass and environment influence
galaxy structure and history, and [ will discuss
examples such as the environmental quenching of
star formation and the distribution of angular
momentum. With larger samples afforded by
Hector we can go beyond simply mass and
environment, to separate galaxies based on their
merger or accretion history, as well as their
larger-scale environment.

[ IT-02] LIGO-India: Beyond discovery of
Gravitational waves.

Tarun Souradeep
Inter-University Centre for Astronomy and
Astrophysics

The historic discovery of gravitational waves
through direct detection by the LIGO observatories
in the USA, in principle, opens up a new window
for astronomy. In practice, however, the true
launch of gravitational-wave astronomy will await
the global array of LIGO like observatories
including the planned LIGO-India observatory
recently flagged off by the Union cabinet of India. I
will review the momentous discovery, the potential
of gravitational-wave astronomy and the promise

of LIGO-India.

[Z IT-03] The realm of the ultra-low surface
brightness universe

David Valls-Gabaud
CNRS, Observatoire de Paris;, Churchill College,
University of Cambridge

One of the major discoveries in extragalactic
astrophysics made over the past few years is the
detection of ultra-diffuse galaxies, a new type of
galaxies which appear to be far more numerous
than normal galaxies, and which are giants in
terms of size, yet dwarfs in terms of luminosity.
These galaxies point to the huge discovery
potential of the last niche that remains to be
explored in observational parameter space: the sky
at extremelylow surface brightness. Implications
for objects in the Solar System, stellar physics, the
interstellar medium, galaxies and cosmology will be
addressed, along with the major challenges for
pushing the frontiers in ground- and space-based
observations.

[ IT-04] bservational Evidence for the
Coevolution between Supermassive Black
Holes and Host Galaxies

Minjin Kim!?
!Korea Astronomy and Space science Institute
2University of Science and Technology

(1) The correlation between the mass of
supermassive black holes (SMBHs) and the
properties of their host galaxies suggests that
SMBHs and host galaxies are closely linked in their
formation and evolution. While the exact origin of
their relationship is still under debate, theoretical
models often invoke feedback from active galactic
nuclei as a crucial mechanism for establishing the
BH-host correlation. In the first part of my talk, I
will present possible observational biases in the
BH-host relation, and methods to overcome these
biases. [ will also report our efforts to find
observational sign of the AGN feedback in high-z
young luminous AGNs. (2) While intermediate-mass
black hole (IMBH) is thought be cosmologically
important class to understand the link between
stellar mass black holes and SMBHs, it is extremely
rare in the present-day Universe. In the second
part of this talk, I will report a Gemini/GMOS-N
[FU study of an ultraluminous X-ray source in
NGC 5252, which is a possible candidate of an
off-nuclear non-stellar black hole.
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[+ GC-01] The Limited Impact of AGN
Outflows: IFU study of 20 local AGNs

Hyun-Jin Bae'?, Jong-Hak Woo? Marios Karouzos?,
Elena Gallo?, Helene Flohic®, Yue Shen® and
Suk-Jin Yoon!

'Department of Astronomy and Center for Galaxy
Evolution Research, Yonsei University, ?Astronomy
Program, Department of Physics and Astronomy,
Seoul National University, *Department of
Astronomy, University of Michigan, Ann Arbor,
USA, °Department of Physics, University of the
Pacific, USA, ®Department of Astronomy, University
of [llinois at Urbana-Champaign, USA

To investigate AGN outflows as a tracer of AGN
feedback on the host galaxies, we perform
integral-field spectroscopy of 20 type 2 AGNs at
7z<0.1 using the Magellan/IMACS and the
VLT/VIMOS. The observed objects are luminous
AGNs with the [O III] luminosity >10*° erg/s, and
exhibit strong outflow signatures in the [O III]
kinematics. We obtain the maps of the narrow and
broad components of [O III] and Ha lines by
decomposing the emission-line profile. The broad
components in both [O III] and Ho represent the
non-gravitational kinematics, (i.e., gas outflows),
while the narrow components represent the
gravitational kinematics (i.e., rotational disks),
especially in Hoa. By using the spatially integrated
spectra within the flux-weighted size of the
narrow-line region, we estimate the outflow
energetics. The ionized gas mass is (1.0-38.5)x10°M
o, and the mean mass outflow rate is 4.6+4.3 Mg
/yr, which is a factor of ~260 higher than the
mean mass accretion rate 0.02+0.01 Mg/yr. The
mean energy injection rate is 0.8+0.6% of the AGN
bolometric luminosity Lbol, while the mean
momentum flux is (5.4+3.6)XLy./c, except for two
most kinematically energetic AGNs. The estimated
energetics are consistent with the expectations for
energy-conserving outflows from AGNs, yet we do
not find any supporting evidence of instantaneous
star-formation quenching due to the outflows.

[+ GC-02] Star Formation of Merging Disk
Galaxies with AGN Feedback Effects

Jongwon Park, Rory Smith, and Sukyoung K. Yi.
Department of Astronomy, Yonsei University

Using numerical hydrodynamics code RAMSES,

28 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

we perform idealized galaxy merger simulations
and study the star formation of merging disk
galaxies. In our simulations, we consider the active
galactic nucleus (AGN) feedback effect. In order to
investigate the star formation influenced by AGN,
we run ~60 simulations with various initial
conditions. We confirm that star formation is more
efficiently suppressed in merging galaxies than in
isolated galaxies. In the mergers, AGN effect is
more significant when the masses of two galaxies
are similar. Furthermore, we find that bulge
fraction does not affect the star formation when
the AGN effect is considered. We discuss the
implications on semi-analytic galaxy formation
models and the limitation of the current AGN
prescriptions.

[+ GC-03] Interferometric Monitoring of
Gamma-ray Bright AGNs: S5 0716+714

Sang-Sung Lee'?, Jee Won Lee'?, Heffrey A.
Hodgson'!, Dae-Won Kim*, Juan-Carlos Algaba!,
Sincheol Kang'?, Jiman Kang', Sungsoo S. Kim?®
!{Korea Astronomy and Space Science Institute,
’Korea University of Science and Technology,
’Kyung Hee University, 4Seoul National University

We present the results of very long baseline
interferometry (VLBI) observations of gamma-ray
bright blazar S5 0716+714 using the Korean VLBI
Network (KVN) at the 22, 43, 86, and 129 GHz
bands, which are part of the KVN key science
program known as the Interferometric Monitoring
of Gamma-ray Bright AGNs (iMOGABA).
Multi-frequency VLBI observations were conducted
in 29 sessions from January 16, 2013 to March 1,
2016. The source was detected and imaged in all
available frequency bands. For all observed
epochs, the source is compact on the
milliarcsecond (mas) scale, yielding a compact VLBI
core dominating the synchrotron emission on the
mas scale. Based on the multi-wavelength data at
15 and 230 GHz, we found that the source shows
multiple prominent enhancements of the flux
density at the centimeter (cm) and millimeter (mm)
wavelengths, with mm enhancements leading cm
enhancements with a time lag of 18+5 days.
Turnover frequency is found to vary over our
observations between 22 to 69GHz. Taking into
account the synchrotron self-absorption model of
the relativistic jet in S5 0716+714, we estimated the
magnetic field strength in the mas emission region
to be 0.4-66 mG during the observing period,
finding that the magnetic field strength is strongly
correlated with the turnover frequency and the
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relatively strong magnetic field (e.g., B > 40 mG) is
correlated with flux enhancements at mm
wavelengths (e.g., 86 GHz).

[9FC-04] A Study of Globular Cluster Systems
in the Coma, Fornax, and Virgo Clusters of
Galaxies from HST ACS and WFC3/IR
Imaging

Hyejeon Cho
Center for Galaxy Evolution Research &
Department of Astronomy, Yonsei University

I present new near-infrared (NIR) photometry of
globular cluster (GC) systems associated to a c¢D
galaxy NGC 4874 in the core of the Coma cluster
and 16 early-type galaxies in the Fornax and Virgo
clusters of galaxies using the Infrared Channel of
the Wide Field Camera 3 (WFC3/IR) on board the
Hubble Space Telescope (HST). Combining these
high-resolution NIR data with new AS7 Advanced
Camera for Surveys (ACS) optical photometry for
NGC 4874 and existing ACS GC catalogs from the
ACS Fornax and Virgo Cluster Surveys, [ have
examined for the first time the GC systems in a
statistically significant optical/NIR sample of
galaxies spanning a wide range of luminosities and
colors. A primary goal of this study is to explore
empirically whether the distributions of purely
optical and hybrid optical - NIR color indices for
extragalactic GCs have different forms and whether
the relations between these color indices are
nonlinear, indicating that they behave differently
with underlying metallicity. [ find that some GC
systems of large galaxies in our sample show color
bimodalities that differ between the optical and
optical - NIR colors, in the sense that they have
disparate ratios of “blue” and “red” peak GCs, as
well as differing ratios in their color dispersions.
Consistent with these results, I find empirically that
the dependence of hybrid optical - NIR color on
purely optical color is nonlinear, with an inflection
at intermediate metallicities. These findings
underscore the importance of understanding the
nature of galaxy-to-galaxy variations in the GC
color distributions and color—color relations, as
well as the exact forms of the color—metallicity
transformations, in interpreting the observational
data on GC color bimodality. Our ACS data for
NGC 4874 shows that its GC system exhibits a very
strong blue tilt, implying a very steep mass—
metallicity scaling, and the centroid of this GC
system is offset by 4+1 kpc from the luminosity
center of NGC 4874, in the direction of NGC 4872.
Finally, 1 discuss the asymmetrical GC distribution

around a dwarf elliptical galaxy in Coma that has a
very high relative velocity with respect to the
cluster mean at small clustercentric radius.

[+ GC-05] New insights on the chemical
evolution in proto-globular clusters and galaxy
building blocks (YAl F/dT 25 W=
A2 siebd Flgtnd)

Young-Wook Lee(0]92), Jaeyeon Kim(ZIA|H)
Department of Astronomy, Yonsei University
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[+ GC-06] Constraints on the Evolution of
the Galaxy Stellar Mass Function I: Role of
Star Formation, Mergers and Stellar
Stripping

Emanuele Contini
Yonsei University.

We study the connection between the observed
star formation rate-stellar mass (SFR-M) relation
and the evolution of the stellar mass function
(SMF) by means of a Subhalo Abundance Matching
technique coupled to merger trees extracted from
a N-body simulation. Our approach, which
considers both galaxy mergers and stellar
stripping, is to force the model to match the
observed SMF at redshift z>2, and let it evolve
down to the present time according to the
observed (SFR-M) relation. In this study, we use
two different sets of SMFs and two SFR-M
relations: a simple power law and a relation with a
mass-dependent slope.

Our analysis shows that the evolution of the SMF
is more consistent with a SFR-M relation with

[t GC-07] The mass of the high-z (z~1.132)
massive galaxy cluster, SPT-CL ]J2106-5844
using weak-lensing analysis with HST
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observations

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

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

We present a weak-lensing study of the galaxy
cluster SPT-CL J2106-5844 at z=1.132 discovered in
the South Pole Telescope Sunyaev-Zel'dovich
(SPT-SZ) survey. The cluster is claimed to be the
most massive system at z > 1 in the SPT-SZ
survey. The inferred mass (Mg = (1.27 + 0.21) X
10" M) is somewhat unusual at such a high
redshift given the current ACDM prediction. The
mass estimates, however, may be biased because
the hydrostatic assumption may not hold when the
universe was about 40% of the current age. In this
work, we reconstruct the dark matter distribution
and measure the mass of this interesting cluster
using weak-lensing analysis based on the images
from the Advanced Camera for Surveys and Wide
Field Camera 3 on-board the Hubble Space
Telescope. We find that the mass distribution of
the cluster is wunimodal with no significant
substructures. The centroid of the dark matter
agrees with both galaxy luminosity and number
density distributions, as well as the hot gas
centroid. We confirm that the cluster is indeed
extremely massive (Mge = (1.81 + 0.47) X 10" Mqyn)
supporting the previous non-lensing
measurements. We also discuss the rarity of the
cluster in the ACDM cosmology, comparing with
the expected abundance of similarly massive
clusters.

[gF GC-08] KYDISC program: The Impact of
Mergers on the Evolution of Galaxies

Sree Oh
Yonsei University

In the hope to detect low-surface brightness
features (u-~27 mag arcsec”?), we carried out
KASI-Yonsei Deep Imaging Survey for Clusters
(KYDISC) targeting 14 local clusters at 0.016 < z <
0.145 using Magellan/IMACS telescope and
CFHT/MegaCam. Out of 1450 cluster galaxies, 18%
of galaxies show the signatures of galaxy mergers.
We explore merger-driven changes from various
point-of-view. We first examine color-magnitude
relations, and find that galaxies related to recent
mergers are populated more on blue color than
their counterparts. Besides, we find the extremely
low frequency of mergers on low-mass

30 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

red-sequence galaxies, suggesting a migration of
red galaxies into the green-valley region through
merger-driven star-formation. We also study the
mass-size relation of our sample, finding a larger
galaxy size in galaxies related to recent mergers.
Our results suggest that mergers can
simultaneously change properties of galaxies,
making outliers on galactic scaling relations.

[ GC-09] Environmental effects in the
stellar populations of Compact Elliptical
galaxies

Suk Kim, Hyunjin Jeong, Youngdae Lee, Seok-Joo
Joo, Jaehyun Lee, Eon-Chang Sung

Korea Astronomy & Space Science institute, 776
Daedeokdae-ro, Daejeon 305-348, Korea

Compact elliptical (cE) galaxies are in a rare
class of stellar systems characterized by high
stellar densities, small sizes, high velocity
dispersion, and high metallicity corresponding to
elliptical galaxies. cE galaxies have been observed
around massive galaxies, so they could be formed
under strong influences of tidal stripping and
truncation. However, the recent discovery of
isolated cE galaxies requires the need of new
formation scenarios. We aim at finding cE galaxies
in various environments using SDSS DR12, and
studying stellar population of cEs as function of
environments. Based on the typical properties of
cE galaxies, we selected cE candidates by
restricting that low-luminosity Mg > 19.5 mag,
small sizes Re < 700 pc, and high velocity
dispersions ¢ > 60 km s™!. Since effect radii of cE
candidates are mostly smaller than the seeing size
of SDSS photometry, we calculated the effective
radius by fitting a Sersic profile. In addition, we
assumed that host galaxies have brightness with
Mr < -21 mag, and an environmental parameter is
computed as distances between cE galaxies and
host-galaxies. We found 112 cE galaxies at z <
0.05, which have high sersic indices (mean value is
5.2) similar to the typical massive elliptical
galaxies. Mgb values of cE galaxies increase as the
distances from the host galaxies decrease.
Especially, for cEs close to the host galaxies (NcE:
Dhost < 300 pc), the Mgb values are similar to those
of massive elliptical galaxies, which is consistent
with the previous studies. On the other hand, cE
galaxies distant from the host galaxies (DcE:; Dhost
>300 pc) have lower Mgb values than the
conventional cE. The Mgb values follow the o-Mgb
relation of elliptical galaxies, and are connected to
its faint end. This can be explained as a result of
different merger histories for differing
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environments. For example, NcE galaxies are
formed by tidal stripping by massive galaxies as
suggested by previous studies, but DcE galaxies
could be linked with high-redshift spheroids (e.g.
red nuggets) which have not evolved into
present-day elliptical galaxies because of the
environmental influences.

[Z GC-10] Long lived spiral structures in
galaxies

Kanak Saha
IUCAA, India

Spiral structure in disk galaxies is modeled with
ncollisionless N-body simulations including live
disks, halos, and bulges with a range of masses.
Two of these simulations make long-lasting and
strong two-arm spiral wave modes that last for
about 5 Gyr with constant pattern speed. These
two had a light stellar disk and the largest values
of the Toomre Q parameter in the inner region at
the time the spirals formed, suggesting the
presence of a Q-barrier to wave propagation
resulting from the bulge. The relative bulge mass
in these cases is about 10%. Models with weak
two-arm spirals had pattern speeds that followed
the radial dependence of the Inner Lindblad
Resonance. In addition to these, we also report a
few more cases where two-armed spirals are
developed and are maintained for a several
rotation time scales.

[+ GC-11] Gas structures and star formation
in the central region of barred-spiral
galaxies in self-consistent 3D simulations

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

The central regions of barred-spiral galaxies
contain interesting gaseous structures such as
dust lanes and nuclear rings with intense star
formation. While our previous studies were useful
in understanding the formation of these structures
star formation history, they were limited to 2D
isothermal galaxies in which the stellar disk and
halo are modeled by fixed gravitational potentials .
To study the effects of bar growth as well as the
vertical dimension, we wuse the mesh-free
hydrodynamic code named GIZMO and run 3D
simulations by treating the stellar disk and halo as
being live. We find that the new 3D models form
the gaseous features similarly to the previous 2D
models, although the detailed formation processes

are quite different. For example, a ring has a large
radius when it first forms and shrinks over time in
the previous 2D models,. In the 3D live-potential
models, however, a ring forms small and grows in
size with time. We present the results of the new
simulations and discuss them in comparison with
the previous 2D results.

[+ GC-12] Cosmic Evolution of Disk Galaxies
seen through Bars

Taehyun Kim', Kartik Sheth?, Lia Athanassoula®,
Albert Bosma®

!Korea Astronomy Space and Science Institute
’NASA Headquaters

JLaboratoire d’Astrophysique de Marseille

The presence of a bar in disk galaxies indicates
that galaxies reached their dynamical maturity,

and secular evolution has started to play key
roles in the evolution of disk galaxies. Numerical
simulations predicted that as a barred galaxy
evolves, the bar becomes longer by capturing its
immediate neighbor disk stars. We test the
hypothesis by exploring bar lengths and measuring
the light deficit around the bar at various redshift.
Supplementing already classified barred galaxies in
later type disk galaxies (T=2, Sheth et al. 2008),
we classify barred galaxies among earlier type disk
galaxies (T<2) up to z~0.8 using F814W images
from the Cosmic Evolution Survey (COSMOS). We
estimate the length of bars analytically for ~400
galaxies, and find that there is a slight decrease in
bar length with redshift. We also find that longer
bars show more prominent light deficit around the
bar and this trend 1is stronger for nearby
galaxies. Our results are consistent with the
predictions from numerical simulations, and imply
that the bar induced secular evolution is already in
place since z~0.8.

[+ GC-13] To Be or Not To Be: “We Love
Galaxies” Workshop

Gwang-Ho Lee!, Jisu Kang!, Woong Lee?, Hye-Ran
Lee®!, Minbae Kim®, Jaewon Yoo®* Intaek Gong®,
Jeong Hwan Lee!, Hyun-Jin Bae?, Suk Kim®
!Seoul National University, ?Chungnam National
University, °Korea Astronomy and Space Science
Institute, ‘University of Science and Technology.,
*Kyung Hee University, °Sejong University

"We Love Galaxies'= 8-23512 A1st= =4 gjgt
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[+ IM-01] TRAO Multi-beam Legacy Survey
of Nearby Filamentary Molecular Clouds :
Progress Report

ShinYoung Kim'?, Eun Jung Chung', Chang Won
Lee'?, Philip C. Myers®, Paola Caselli*, Mario
Tafalla®, Gwanjeong Kim!, Miryang Kim® Archana
Soam!, Maheswar Gophinathan’, Tie Liul,
Kyounghee Kim®, Woojin Kwon'?, Jongsoo Kim'?
'KASI, “UST, CfA, "MPI, *OAN, °CBNU, "ARIES,
SKNUE

To dynamically and chemically understand how
filaments, dense cores, and stars form under
different environments, we are conducting a
systematic mapping survey of nearby molecular
clouds using the TRAO 14 m telescope with high
(NoH® 1-0, HCO" 1-0, SO 32-21, and NH;D v=1-0)
and low (**CO 1-0, C®0 1-0) density tracers. The
goals of this survey are to obtain the velocity
distribution of low dense filaments and their dense
cores for the study of their origin of the formation,
to understand whether the dense cores form from
any radial accretion or inward motions toward
dense cores from their surrounding filaments, and
to study the chemical differentiation of the
filaments and the dense cores. Until Feb. 2017, the
real OTF observation time is 460 hours. We have
almost completed mapping observation with four
molecular lines (!*CO 1-0, C®0 1-0, N,H* 1-0, and
HCO' 1-0) on the five regions of molecular clouds
(L1251 of Cepheus, Perseus west, Polaris south,
BISTRO region of Serpense, California, and Orion
B). The maps of a total area of 7.38 deg? for both
BCO and C®O lines and 2.19 deg? for both N,H*
and HCO" lines were obtained. All OTF data were
regridded to a cell size of 22 by 22 arcseconds.
The ¥CO and C!®0 data show the RMS noise level
of about 0.22 K and N;H" and HCO® data show
about 0.14 K at the velocity resolution of 0.06
km/s. Additional observations will be made on
some regions that have not reached the noise level
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for analysis. We are refining the process for a
massive amount of data and the data reduction
and analysis are underway. This presentation
introduces the overall progress from observations
to data processing and the initial analysis results
to date.

[+ IM-02] Multiple Molecular Line Analysis
in the Planck Cold Clumps with KVN
Follow-up Observations.

Sung-ju Kang!, Tie Liu!, Kee-Tae Kim!, Minho
Choi!, Miju Kang!, Jeong-Eun Lee? Neal J. Evans®
!Korea Astronomy and Space science Institution,
’Kyung-Hee University, *University of Texas at
Austin

Stars form in dense core within the molecular
clouds. The prestellar cores provide information of
the physical characteristics at the very early stages
of star formation. The low dust temperature (<14K)
of Planck cold clumps/cores (PGCCs) make them
likely to be prestellar objects or at the very initial
stage of protostellar collapse. We have been
conducting the legacy surveys of Planck cold
clumps with the JCMT, the TRAO 14-m and many
other telescopes. We aim to study of the initial
conditions of star formation and chemical
evolutions of the cores in the different
environments. From JCMT SCUBA-2 850 pm survey
(SCOPE), we have already identified hundreds of
dense cores, which may be at the earliest phase of
star formation. Therefore in order to explore the
chemical evolution of these dense cores, we used
KVN telescopes in order to observe 75 well selected
SCUBA-2 cores in many molecules as the follow-up
project of KVN Pilot Observation of SCUBA-2.
These observations will help advance our
understanding of the propoerties of these SCUBA-2
cores in PGCCs.

[+ IM-03] Discovery of a Cloud Collision
with the OMC-1

Kwang-Tae Kim. and Kim, Youngsik
Department of Astronomy and Space Sciences
Chungnam National University, Daejeon 34134,
Korea

Utilizing both the existing observational data for
Orion A and the TRAO 'CO, "CO data for 1°%1°
region centered on M42 collected in 2012, we found
a clear piece of evidence for a collision of a cloud
with the OMC-1. This cloud has a shape like a long
cylinder of ~0.1 pc X 2 pc in size, and has a well



developed train of clumps of about a few solar
masses, and is situated in the dark dust complex
between M42 and M43. The cloud’s motion is
analysed to be moving at about 2.6 km s, and is
calculated to transverse the Orion Nebula ~2 pc
above from the nebula center, toward the direction
of about 60° to the line of sight. This cloud had
undergone a tidal splitting about a million years
ago and had formed a very thin and long
cylindrical core well before being engaged in the
collision. General implications of this phenomenon
are discussed in relation to star formation
mechanisms in the GMC.

[+ IM-04] Turbulent Properties in Two
Molecular Clouds: Orion A and p Ophiuchus

Hyeong-Sik Yun', Jeong-Eun Lee!, Yunhee Choi',
Seokho Lee!, Minho Choi?, Hyunwoo Kang?,
Ken’ichi Tatematsu®, Stella S. R. Offner?, Brandt A.
L. Gaches®, Mark H. Heyer, Neal J. Evans II°,
Yao-Lun Yang®

Kyung Hee University, Republic of Korea, *Korea
Astronomy and Space Science Institute, Republic of
Korea, °National Astronomical Observatory of
Japan, Japan, ‘University of Massachusetts,
Ambherst, USA, *University of Texas, Austin, USA

Molecular clouds are the sites of stellar birth,
and conditions within the clouds control the mode
and tempo of star formation. In particular,
turbulence largely determines the density and
velocity fields, and can affect the gas kinetic
temperature as it decays via shocks. However,
despite its central role in star formation and many
years of study, the properties of turbulence remain
poorly understood. As a part of the TRAO key
science program, ‘Mapping turbulent properties of
star-forming molecular clouds down to the sonic
scale (PI: Jeong-Eun Lee)”, we mapped the
northern region of the Orion A molecular cloud
and the L1688 region of the p Ophiuchus molecular
cloud in 2 sets of lines (13CO 1-0/C180 1-0 and
HCN 1-0/and HCO+ 1-0) using the Taeduk Radio
Astronomy Observatory (TRAO) 14-m telescope. We
analyze these maps using a python package
‘Turbustat’, a toolkit which contains 16 different
turbulent statistics. We will present the preliminary
results of our TRAO observations and various
turbulence statistical analyses.

[+ IM-05] Escape of LyBfrom Hot and
Optically Thick Media

Seok-Jun Chang and Hee-Won Lee

Sejong University

Symbiotic stars and quasars show strong far UV
resonance doublets including O VI 1032 and 1038,
which are known to be major coolants of
astrophysical plasma with high temperature T > 10°
K. We investigate the transfer of Ho and LyP in an
emission nebula of temperature T ~ 10°, where n=2
population is significant. Line photons of Ha and
LyB are transferred in the medium through spatial
and frequency diffusion altering their identity
according to the branching ratios. We adopt a
Monte Carlo technique to describe the transfer of
Ho and LyB in an emission nebula with a uniform
density and a simple geometrical figure. We find
that the temperature of the emission nebula is the
major controlling parameter to produce a
nonnegligible flux of LyB. In particular, when T
exceeds 10° K the number flux ratio may reach ~
25% with line center optical depth of a few. We
discuss the formation of broad Ho wings from
Raman scattering of Ly emergent from a hot
emission nebula.

[+ IM-06] Early Dynamical Evolution of Star
Clusters Near the Galactic Centre

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

ISchool of Space Research, Kyung Hee University,
’Department of Physics and Astronomy, University
of Sheffield, *Department of Astronomy and Space
Science, Kyung Hee University
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[+ AT-01] New Radome Installation for the
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TRAO Radio Telescope(TjEAo}A 2] o=
A])

Changhoon Lee!, Jae Hoon Jung!, HyunWoo Kang',
Do-Keung Je!, Youngung Lee!, 1I-Gyo Jung!, Young
Sik Kim', Chang Won Lee', Hyun-Goo Kim'

'Korea Astronomy and Space Science Institute/
Taeduck Radio Astronomy Observatory
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[+ AT-02] Critical Design Status of the
G-CLEF Flexure Control Camera

Jae Sok Oh!, Chan Park!, Kang-Min Kim!,
Moo-Young Chun!, Young Sam Yu!, Sungho Lee!,
Jihun Kim', Jakyoung Nah!, Andrew Szentgyorgyi’,
William Podgorski?, Ian Evans?, Mark Mueller?, Alan
Uomoto®, Jeffrey Crane®, Tyson Hare®

'Korea Astronomy and Space Science Institute
(KASI),

?Harvard-Smithsonian Center for Astrophysics,
JObservatories of the Carnegie Institution

The GMT-Consortium Large Earth Finder
(G-CLEF) is the very first light instrument of the
Giant Magellan Telescope (GMT). The instrument is
a fiber feed, optical band echelle spectrograph that
is capable of extremely precise radial velocity
measurement, and has been being developed
through the international consortium consisted of
five astronomical institutes including Smithsonian
Astrophysical Observatory (SAO), Observatories of
the Carnegie Institution of Washington (OCIW), and
Korea Astronomy and Space Science Institute
(KASI). The Preliminary Design Review (PDR) for
the G-CLEF was held in Cambridge, Massachusetts
in April 2015. It is scheduled to have Critical
Design Review (CDR) in March 2018. Flexure
Control Camera (FCC) is one of the KASI's major
contributions to the G-CLEF project. In this
presentation, we describe the current critical
design status, and structural and thermo-elastic
analyses results on the G-CLEF FCC.

[+ AT-03] Wide-Field Imaging
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Telescope-O(WIT0): A New Wide-Field 0.25 m
Telescope at McDonald Observatory

Sang-Yun Lee! Myungshin Im!, Soojong Pak?,
Tae-Geun Ji?, Hye-In Lee?, Seong Yong Hwang!,
Jennifer Marshall®, Travis Prochaska®, Coyne A.
Gibson

!Center for the Exploration of the Origin of the
Universe (CEOU), Astronomy Program, Dept. of
Physics & Astronomy, Seoul National University,
?School of Space Research, Kyung Hee University,
SDep. Of Physics & Astronomy, Texas A&M
University, *McDonald Observatory

A small wide-field imaging telescope is a
powerful instrument to survey the Universe:
wide-field image can monitor the variability of
many sources at a time, e.g. young stellar objects
and active galactic nuclei, and it can be an
effective way to locate transient sources without
precise positional information such as gravitational
wave sources or some gamma-ray bursts. In
February 2017, we installed a 025 m f£/3.6
telescope on the McDonald 0.8 m telescope as a
piggyback system. With a 4k X 4k CCD camera,
the telescope has a 2.35 X 2.35 deg field-of-view.
Currently, it is equipped with Johnson UBVRI filters
and 3 narrow-band filters: Ha, OIIl and SII. We will
present the installation process, and the telescope
performance such as detection limit and image
quality based on the data from commissioning
observations. We will also discuss possible
scientific projects with this system.

[t AT-04] Control Software of SQEUAN (SED
camera for the QUasars in EArly uNiverse)

Hye-In Lee!, Tae-Geun Ji!, Won-Kee Park? John
Kuehne®, Myungshin Im* Soojong Pak!

!School of Space Research, Kyung Hee University,
’Korea Astronomy & Space Science institute,
SMcDonald Observatory of The University of Texas
at Austin, *Center for the Exploration of the Origin
of the Universe (CEOU), Seoul National University

Spectral energy distribution camera for QUasars
in EArly uNiverse (SQUEAN) is a successor of
Camera for Quasars in EArly uNiverse (CQUEAN)
which was developed by Center for the Exploration
of the Origin of the Universe and operated at the
2.1 m Otto Struve Telescope in the McDonald
Observatory, USA, since 2010. The software of
SQUEAN controls a science camera, a guiding
camera, and a filter wheel, and communicates with
the telescope control system (TCS). It has been



constantly revised and modularized according to
the wupgrades of the TCS and the hardware
changes. Recently we have implemented the stable
network communication and the semi-automatic
focusing modules to enhance observational
convenience. In this presentation we describe the
current status of the SQUEAN control software and
introduce a software architecture which is
optimized on efficient astronomical observations.

[+ AT-05] Seoul National University Camera
II (SNUCAM-II) : The New SED Camera for
Lee Sang Gak Telescope (LSGT)

Changsu Choi and Myungshin Im

Center for the Exploration of the Origin of the
Universe, Department of Physics and Astronomy,
Seoul National University, Gwanak-gu, Seoul
151-742, Korea

We present the characteristics and the
performance of the new CCD camera system,
SNUCAM-II (Seoul National University CAMera
system II) that was installed on the Lee Sang Gak
Telescope (LSGT) at the Siding Spring Observatory
Australia in 2016. SNUCAM-II consists of a deep
depletion chip covering a wide wavelength from 0.3
pm to 1.1 pm with high sensitivity (QE at 90%). It is
equipped with SDSS ugriz filters and 13 medium
band width (50nm) filters. On LSGT, SNUCAM-II
covers 15.7 x 15.7 arcmin FOV at pixel scale of
0.92 arcsec and a limiting magnitude of g = 19.91
AB mag at 50 with 180s exposure time. SNUCAM-II
will enable wus to study Spectral Energy
Distributions (SEDs) of diverse objects from
extragalactic sources to solar objects in the
southern hemisphere for research and education
activities.

[+ AT-06] Results of Observation
Performance Test for NYSC 1m Telescope

Taewoo Kim, Wonseok Kang, Sun-gill Kwon,
Sang-Gak Lee
National Youth Space Center
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[Z& NK-01] Korean Neutrino Telescope and
Neutrino Science

Seon-Hee Seo
Department of Physics and Astronomy, Seoul
National University, Seoul, Korea

Neutrinos play an important role in astronomy
and therefore they need to be observed as well as
other  astronomical messengers. The  first
observation of astronomical neutrinos is from the
SN1987a by the Kamiokande neutrino telescope in

Japan. Unlike other astronomical messengers
neutrinos can cover all energy range of
astronomical phenomena due to their weak

interactions and neutrality.

Multi messenger astronomy including optical,
neutrino, and cosmic ray observations, provides
more information on astronomical phenomena and
thus such collaborational works are ongoing
worldwide. A future Korean neutrino telescope
consisting of huge (260 kiloton) water Cherenkov
detector under a mountain was proposed in 2016
and the sensitivity studies on various topics are in
progress with international collaborators.

In this talk I will introduce the future Korean
neutrino telescope and its science as well as the
potential candidate sites in Korea. We invite all of
you to work together for the future Korean
neutrino telescope that will operate more than 30
years.

[&= NK-02] Astronomy Potentials with Korean
Neutrino Detector and Telescope

Soo-Bong Kim
Department of Physics and Astronomy, Seoul
National University, Seoul, Korea

A 250 kton water Cherenkov detector is
proposed to be built in Korea to determine the CP
violation phase and the neutrino mass ordering
using a neutrino beam produced in J-PARC of
Japan. It will be also a world-leading neutrino
telescope to reveal the mystery of supernova
explosion by observing a neutrino burst. The
telescope is expected to detect more than 100,000
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neutrinos in ten seconds from a supernova
explosion in our Galaxy. The pointing accuracy will
be better than 1 degree and be able to guide early
optical telescope observations. The expected rate
of supernova explosion in our galaxy is once per
every 30 years in the most optimistic case or once
per every 100 years in the worst case. If it is
indeed observed, it will be a historical chance to
study the supernova explosion mechanism in great
details. In this talk, various astronomy potentials
will be discussed if the Korean neutrino
observatory is built.

[+ NK-03] Supernova Rates of the Milky
Way and the Local Group

Bon-Chul Koo
Department of Physics and Astronomy, Seoul
National University, Seoul, KOREA

A major goal of the proposed Korean Neutrino
Detector and Telescope is to detect neutrino burst
from core-collapse supernova (SN) explosions in
the Milky Way, which will provide an
unprecedented opportunity to look into the core of
an exploding massive star. Detection with high
statistics would give important information for the
explosion physics. It can also detect neutrino
signals from SN events in the Local Group and
trigger alert of the event for the astronomical
community. In this talk, I will review the SN rates
of the Milky Way and the Local Group, and will
discuss the implications for the proposed neutrino
telescope.

[+ NK-04] Supernovae Follow-up
Observations and the Korean Neutrino
Telescope

Sang Chul Kim (ZAHA)
Korea Astronomy and Space Science Institute
(KASI), Daejeon, KOREA

Massive stars (=8 Mg) are believed to experience
core-collapse and finish their lives as supernova
(SN) explosions. Astronomers operating the current
SN survey facilities try to catch the first moments
of SN explosions. Since neutrinos are emitted first
from the SNe before the electromagnetic lights,
any neutrino detections from more than two sites
within around 10 seconds could be useful alert for
early follow-up observations, especially for optical
SN follow-up telescopes. In this talk, I will brief the
current SN follow-up observation projects, what
they want to find out and contribute to SN
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sciences. Focus will be on the early detection and
early sciences on SNe, which is what the Korean
Neutrino Telescope can contribute most
importantly.
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[+ HA-01] Ultra-high-energy cosmic rays
and filaments of galaxies in the northern sky

Jihyun Kim!, Dongsu Ryu!, Suk Kim?, Soo-Chang
Rey®, Hyesung Kang*

!Department of Physics, School of Natural
Sciences, UNIST, Ulsan 44919, Korea

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

SDepartment of Astronomy and Space Science,
Chungnam National University, Daejeon 34134,
Korea

YDepartment of Earth Sciences, Pusan National
University, Pusan 46241, Korea

The Telescope Array (TA) experiment reported
the arrival direction distribution of
ultra-high-energy cosmic rays (UHECRs) with

energies above 5.7 X 10" eV in the northern sky.
A clustering of TA events, the so-called hotspot,
was found; however, its nature has not yet been
understood. To understand the origin of the TA
hotspot, we examine the sky distributions of the TA
UHECR arrival direction and filamentary structures
of galaxies in the local universe. By statistical tests
for anisotropy, we find a close correlation of the
TA events with the filaments of galaxies connected
to the Virgo cluster. We discuss our finding and its
implications.

[+ HA-02] Shock Acceleration Model for
Giant Radio Relics

Hyesung Kang', Dongsu Ryu?, T. W. Jones®
'Pusan National University, ?UNIST, Univ. of
Minnesota

Although most of observed properties of giant
radio relics detected in the outskirts of galaxy
clusters could be explained by relativistic electrons
accelerated at merger-driven shocks, a few
significant puzzles remain. In some relics the
shock Mach number inferred from X-ray
observations is smaller than that estimated from
radio spectral index. Such a discrepancy could be
understood, if either the shock Mach number is



under-estimated in X-ray observation due to
projection effects, or if pre-existing electrons with
a flat spectrum are re-accelerated by a weak
shock, retaining the flat spectral form. In this
study, we explore these two scenarios by
comparing the results of shock acceleration
simulations with observed features of the so-called
Toothbrush relic in the merging cluster 1RXS
J060303.3. We find that both models could
reproduce reasonably well the observed radio flux
and spectral index profiles and the integrated radio
spectrum. Either way, the broad transverse relic
profile requires additional post shock electron
acceleration by downstream turbulence.

[+ HA-03] General Relativistic Effects on
Pulsar Radiation

Dong-Hoon Kim' and Sascha Trippe?

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

?Astronomy Program, Department of Physics and

Astronomy, Seoul National University

We consider a magnetic dipole model of a pulsar
and investigate general relativistic effects on
electromagnetic radiation from the pulsar. The
general relativistic modifications should be found
applicable to many well-known issues in pulsar
astronomy. Among other things, the modifications
of Goldreich-Julian model and subpulse drift would
be of significant interest and challenging issues.
The electromagnetic fields in the pulsar
magnetosphere are computed by solving Maxwell's
equations defined in the strongly curved spacetime
around the pulsar, hence containing the properties
of strong gravitational effects. On top of these
effects, we also investigate the effects from
rotation and obliqueness of the pulsar to work out
the general relativistic versions of Goldreich-Julian
model and subpulse drift.

[+ HA-04] Gravitational Radiation Capture
between Unequal Mass Black Holes

Yeong-Bok Bae!?, Hyung Mok Lee!®, Gungwon
Kang®* and Jakob Hansen*

!Astronomy Program, Department of Physics and
Astronomy, Seoul National University, *Korea
Astronomy and Space Science Institute, *Center for
Theoretical Physics, Seoul National University,
4Supercomputing Center, Korea Institute of Science
and Technology Information

The gravitational radiation capture between

unequal mass black holes without spins is
investigated with numerical relativistic simulations,
and compared with the Post-Newtonian
approximations. The parabolic approximation
which assumes that the gravitational radiation
from a weakly hyperbolic orbit is the same as that
from the parabolic orbit is adopted. Using the

radiated energies from the parabolic orbit
simulations, we have obtained the impact
parameters (b) of the gravitational radiation

captures for weakly hyperbolic orbits with respect
to the initial energy. The most energetic
encounters occur around the boundary between
the direct merging and the fly-by orbits, and we
find that several percent of the total ADM initial
energy can be emitted at the peak. The equal mass
BHs emit more energies than unequal mass BHs at
the same initial orbital angular momentum in the
case of the fly-by orbits. The impact parameters
obtained with numerical relativity deviate from
those in Post-Newtonian when the encounter is
very strong (b<100M), and the deviations are more
conspicuous at the high mass ratio.

[t HA-05] Search for broadband extended
gravitational-wave emission bursts in LIGO
S6 in 350-2000 Hz by GPU acceleration

Maurice H.P.M. van Putten
Yeongsil-Gwan, Room 614, Physics and Astronomy,
Sejong University, Seoul, South Korea

We present a novel GPU accelerated search
algorithm for broadband extended
gravitational-wave emission (BEGE) with better
than real-time analyis of H1-L1 LIGO S6 data. It
performs matched filtering with over 8 million
one-second duration chirps. Parseval’'s Theorem is
used to predict the standard deviation o of filter
output, taking advantage of near-Gaussian LIGO
(H1,L1)-data in the high frequency range of
350-2000 Hz. A multiple of o serves as a threshold
to filter output back to the central processing unit.
This algorithm attains 80% efficiency, normalized
to the Fast Fourier Transform (FFT). We apply it to
a blind, all-sky search for BEGE in LIGO data, such
as may be produced by long gamma-ray bursts
and superluminous supernovae. We report on
mysterious features, that are excluded by exact
simultaneous  occurrance. Our results are
consistent with no events within a radius of about
20 Mpc.
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[+ SF-01] Dispersal of Molecular Clouds by
UV Radiation Feedback from Massive Stars

Jeong-Gyu Kim'(Z1& ), Woong-Tae Kim!(71-2E),
and Eve Ostriker?

!Seoul National University(4]£0j8Fi), *Princeton
University

We report the results of three-dimensional
radiation hydrodynamic simulations of star cluster
formation in turbulent molecular clouds, with
primary attention to how stellar radiation feedback
controls the lifetime and net star formation
efficiency (SFE) of their natal clouds. We examine
the combined effects of photoionization and
radiation pressure for a wide range of cloud
masses (1074 - 1076 Msun) and radii (2 - 80 pc). In
all simulations, stars form in densest regions of
filaments until feedback becomes strong enough to
clear the remaining gas out of the system. We find
that the SFE is primarily a function of the initial
cloud surface density, Sigma, (SFE increasing from
~7% to ~b0% as Sigma increases from ~30
Msun/pc*2 to ~10"3 Msun/pc”2), with weak
dependence on the initial cloud mass. Control runs
with the same initial conditions but without either
radiation pressure or photoionization show that
photoionization is the dominant feedback
mechanism for clouds typical in normal disk
galaxies, while they are equally important for more
dense, compact clouds. For low-Sigma clouds,
more than 80% of the initial cloud mass is lost by
photoevaporation flows off the surface of dense
clumps. The cloud becomes unbound within
~0.5-2.5 initial free-fall times after the first
star-formation event, implying that cloud dispersal
is rapid once massive star formation takes place.
We briefly discuss implications and limitations of
our work in relation to observations.

[+ SF-02] High-resolution near-IR Spectral
Mapping of Multiple Outflows around LkHa
234 in NGC 7129 Star Forming Region

Heeyoung Oh'(2.3]%), Tae-Soo Pyo’(EE]S),
Bon-Chul Kool(f24), In-Soo Yuk*(89l2),
Byeong-Gon Park®4(ars )

1Seoul National University (A]S0§gHY),
2SubaruTelescope,’KoreaAstronomyandSpaceScienc
elnstitute(F299),
YKoreaUniversityofScienceandTechnology(Z}&}7] & ¢
grohel e/ cye )
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We present the observational study toward the
multiple outflows around LkHa 234 star formation
region. The high-resolution, near-IR spectral
mapping using the Immersion Grating Infrared
Spectrograph (IGRINS) allowed us to distinguish at
least four separate outflows with the molecular
hydrogen (H;) and forbidden iron ([Fe II]) emission
lines. The outflow associated with the radio
continuum source VLA 3B is detected in both H2
and [Fe II] emission, while the outflows driven by
MM 1, VLA 2 sources were only detected in Ha,
indicating the different physical conditions of
outflows. We confirm the axis of VLA 3B jet, the
position angle of ~ 240°. We firstly identified the
redshifted, near-IR H2 outflow associated with VLA
2, which is coincident with the previous detections
of H;O masers. From the H; line ratios, we
interpret the gas properties of the shock excited
blue- and redshifted components, and UV excited
surrounding photodissociation region. We also
discuss the origin of the high-velocity ( | VLSR | >
150 km s™!) H, emission.

[+ SF-03] Magnetic Field Structure and
Formation Scenario of the N159/N160
Star-Forming Complex in the Large
Magellanic Cloud

Jaeyeong Kim'?, Woong-Seob Jeong?®, Jeonghyun
Pyo?, Soojong Pak!, Won-Kee Park?, Jungmi
Kwon?*®, and Motohide Tamura’

1School of Space Research. Kyung Hee University,
Korea,

’Korea Astronomy and Space Science Institute,
Korea,

SKorea University of Science and Technology,
Korea,

‘Department of Astronomy, Graduate School of
Science, The University of Tokyo, Japan,
°National Astronomical Observatory of Japan,
Japan,

®Institute of Space and Astronautical Science,
Japan Aerospace Exploration Agency, Japan,
’The University of Tokyo/National Astronomical
Observatory of Japan/Astrobiology Center, Japan

The N159 and N160 ionized regions in the Large
Magellanic Cloud are an important extragalactic
star-forming complex. The physical environments
and the star formation stages are different in N159
and N160. We performed near-infrared polarimetry
to those star forming regions with IRSF/SIRPOL
1.4-m  telescope. Near-infrared polarization
enabled us to trace the detailed structure of



e

magnetic fields in star-forming regions. Through
the polarimetric data of J, H, and Ks bands, we
examined the magnetic field structures in the
N159/N160 complex. In this presentation, we show
complex distribution of the magnetic fields
associated with dust and gas structures. We verify
the local magnetic fields in each star-forming
region, which appear to be related with local
environments, such as interior and boundary of
shell structure, star-forming HII regions, and
boundaries between HII regions and dense dark
clouds. We discuss the formation scenario of the
N159/N160 complex suggested from the magnetic
field structure.

[+ SF-04] Packages of Unified modeling for
Radiative transfer, gas Energetics, and
Chemistry (PUREC)

Seokho Lee and Jeong-Eun Lee
Kyung Hee University

Protoplanetary disks (PPDs) are a natural
consequence of star formation and play crucial
roles in planet formation. Atacama Large
Millimeter/submillimeter Array (ALMA) has
provided sub-mm data for the PPDs with a high
angular resolution and sensitivity, and it makes us
enable to study PPDs in detail. We have developed
Packages of Unified modeling for Radiative
transfer, gas Energetics, and Chemistry (PUREC),
which consists of a self-consistent
thermo-chemical model and line and continuum
radiative transfer models, in order to interpret and
predict the ALMA observations for PPDs. In this
talk, we introduce capabilities of PUREC.

[+ SF-05] Sub-mm variability of a YSO
(EC53) in Serpens main region : JCMT
Transient survey

Hyunju Yoo!, Jeong-Eun Lee?, Doug Johnstone?®,
Steve Mairs®, and Gregory Herczeg®

!Chungnam National University, ’Kyung Hee
University, *National Research Council, University
of Victoria, *Kavli Institute for Astronomy and
Astrophysics

Stars form through the gravitational collapse of
molecular clouds. However, the rate at which a
star gains most of its mass and the physics that
drives the main phase of stellar growth is still
unclear. The typical luminosity of observed
protostars is smaller than what expected from the
Shu’s inside-out collapse model, which predicts a

constant mass accretion rate. The episodic
accretion model has been suggested as a solution
of this luminosity problem. The JCMT Transient
survey is a long term monitoring program using
JCMT/SCUBA-2 to detect accretion variability of
protostars in the eight nearby star-forming
regions. Recently, we found a rise of the 850
micron flux at a clump in the Serpens main region
at the rate of ~17% relative to the mean flux over
previous observations. The submm clump is
associated with a class I protostar, EC53, which
has been reported as a binary system with a
periodic variability. In this talk, we will provide a
brief overview of the JCMT Transient Survey
project, present the detection of the variable
source, and discuss about follow-up observations.

[+ SF-06] MIRIS Paschen-o Galactic Plane
Survey : Comparison with WISE catalog and
IPHAS Ho data in Cepheus

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

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

To see scientific potential of MIRIS Paschen-a
(Paat) Galactic Plane Survey (MIPAPS), we have
selected a portion, Galactic longitude from +96° to
116°, and inspected Pao. detections for 212 sources
in WISE H II region catalog. We also list up 35 Paa
large features and 32 Paa point-like blobs, which
have not been cataloged in WISE catalog. For all
the sources, we have performed the photometry of
Paa. emission line, and obtained their Paa
intensities and Pao fluxes. For the quantitative
comparison, we also make the Ho mosaic image of
the same region by using IPHAS data which have
been globally calibrated and released recently.
Comparing MIPAPS Paa fluxes with the IPHAS Ha
fluxes enables us to estimate dust extinction and
spectral types of ionizing sources. We present the
results for some sources.

2FEHE U 71
[+ ST-01] Feasibility Study of a Future
Korean Space Telescope

Dae-Hee Lee'?, Chang Hee Ree!, Yong-Seon Song',
Woong-Seob Jeong!?, Hong-Kyu Moon', Min Gyu
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Kim!®, Jeonghyun Pyo!, Bongkon Moon!, and
Won-Kee Park!

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

JSeoul National University

According to the Korean government’s
Long-term Space Development Plan 2040, “Creative
space science research” is included in a statement
to investigate the origin and evolution of the
universe by conducting a series of Korean space
telescope missions: launch of space telescopes on
a small satellite and an international collaboration
explorer by 2020, a mid-size domestic space
telescope by 2030, and a large size Korea leading
international space telescope by 2040. We studied
the feasibility of the future Korean Space
Telescope (KST) for a mid-size domestic satellite
platform. In order to pursue the uniqueness of the
science program, we consider a wide range of
observing wavelength (0.2um ~ 2.0um) with a
spectral resolution of R~6 in the NUV and optical
bands, and R~30 for NIR, utilizing an off-axis
TMS(Three Mirror System) optics with a wide field
of view (2x4 degrees) which is optimized for
ultra-low surface brightness sources. The main
science goals of the mission include investigations
of the galaxy formation, cosmic web, and the
cosmic background radiation in the NUV-NIR
regions. In this paper, we present the science
cases and several technical challenges to be
resolved along with the future milestones for the
success of the KST mission.

[+ ST-02] Status Report of the Flight Model
of the NISS onboard NEXTSat-1

Woong-Seob Jeong'?, Bongkon Moon!, Sung-Joon
Park', Dae-Hee Lee!, Jeonghyun Pyo', Won-Kee
Park!, Il-Joong Kim!, Youngsik Park!, Duk-Hang
Lee!'?, Kyeongyeon Ko'?, Mingyu Kim'?, Ukwon
Nam!, Minjin Kim!?, Jongwan Ko!, Myungshin Im3,
Hyung Mok Lee®, Jeong-Eun Lee*, Goo-Hwan Shin’,
Jangsoo Chae®, Toshio Matsumoto'®

'Korea Astronomy and Space Science Institute,
Korea, ?University of Science and Technology,
JSeoul National University, Korea, ‘Kyung Hee
University, Korea, *Satellite Technology & Research
Center, KAIST, Korea, °ISAS/JAXA, Japan

The NISS (Near-infrared Imaging Spectrometer
for Star formation history) is the near-infrared
spectro-photometric instrument optimized to the
Next Generation of small satellite series (NEXTSat).
To achieve the major scientific objectives for the
study of the cosmic star formation in local and

40 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

distant universe, the spectro-photometric survey
covering more than 100 square degree will be
performed. The main observational targets will be
nearby galaxies, galaxy clusters, star-forming
regions and low background regions.

The off-axis optics was developed to cover a
wide field of view (2 deg. x 2 deg.) as well as the
wide wavelength range from 0.95 to 2.5pm, which
were revised based upon the recent test and
evaluation of the NISS instrument. The mechanical
structure were tested wunder the launching
condition as well as the space environment. The
signal processing from infrared sensor and the
communication with the satellite were evaluated
after the integration into the satellite.

The flight model of the NSS was assembled and
integrated into the satellite. To verify operations of
the satellite in space, the space environment tests
such as the vibration, shock and thermal-vacuum
test were performed. The accurate calibration data
were obtained in our test facilities. Here, we report
the test results of the flight model of the NISS.

[+ ST-03] CubeSat Application for Space
Astronomy

Ho Jin, Jongho Seon, Seongwhan lee, Jung-Kyu lee,
Hyojeong Lee, Jehyuck Shin
School of Space Research, Kyung Hee University
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[+ ST-04] Small scale magNetospheric and

Ionospheric Plasma Experiments; SNIPE

mission

Junga Hwang, Jaejin Lee, Jongdae Shon, Jaeheung



Park, Young-Sil Kwak, Uk-Won Nam, and
Won-Kee Park
Korea Astronomy and Space Science Institute

The observation of particles and waves using a
single satellite inherently suffers from space-time
ambiguity. Recently, such ambiguity has often been
resolved by multi-satellite observations; however,
the inter-satellite distances were generally larger
than 100 km. Hence, the ambiguity could be
resolved only for large-scale (> 100 km) structures
while numerous microscale phenomena have been
observed at low altitude satellite orbits. In order to
resolve those spatial and temporal variations of the
microscale plasma structures on the topside
ionosphere, SNIPE mission consisted of four (TBD)
nanosatellites (~10 kg) will be launched into a polar
orbit at an altitude of 700 km (TBD). Two pairs of
satellites will be deployed on orbit and the
distances between each satellite will be from 10 to
100 km controlled by a formation flying algorithm.
The SNIPE mission is equipped with scientific
payloads which can measure the following
geophysical parameters: density/temperature of
cold ionospheric electrons, energetic (~100 keV)
electron flux, and magnetic field vectors. All the
payloads will have high temporal resolution (~ 16
Hz (TBD)). This mission is planned to launch in
2020.

The SNIPE mission aims to elucidate microscale
(100 m-10 km) structures in the topside ionosphere
(below altitude of 1,000 km), especially the
fine-scale morphology of high-energy electron
precipitation, cold plasma density/temperature,
field-aligned currents, and electromagnetic waves.

Hence, the mission will observe microscale
structures of the following phenomena in
geospace: high-latitude irregularities, such as

polar-cap patches; field-aligned currents in the
auroral oval; electro-magnetic ion cyclotron (EMIC)
waves; hundreds keV electrons’ precipitations,
such as electron microbursts; subauroral plasma
density troughs; and low-latitude plasma
irregularities, such as ionospheric blobs and
bubbles.

We have developed a 6U nanosatellite bus
system as the basic platform for the SNIPE
mission. Three basic plasma instruments shall be
installed on all of each spacecraft, Particle
Detector (PD), Langmuir Probe (LP), and Scientific
MAGnetometer (SMAG). In addition we now discuss
with NASA and JAXA to collaborate with the other
payload opportunities into SNIPE mission.

[+ ST-05] Different Responses of Solar Wind
and Geomagnetism to Solar Activity during

Quiet and Active Periods

Roksoon Kim!?, Jongyeob Park!®, Jihye Baek!,
Bogyeung Kim*

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

SKyung Hee University,

YChungnam National University

It is well known that there are good relations of
coronal hole (CH) parameters such as the size,
location, and magnetic field strength to the solar
wind conditions and the geomagnetic storms.
Especially in the minimum phase of solar cycle,
CHs in mid- or low-latitude are one of major
drivers for geomagnetic storms, since they form
corotating interaction regions (CIRs). By adopting
the method of Vrsnak et al. (2007), the Space
Weather Research Center (SWRC) in Korea
Astronomy and Space Science Institute (KASI) has
done daily forecast of solar wind speed and Dst
index from 2010. Through years of experience, we
realize that the geomagnetic storms caused by CHs
have different characteristics from those by CMEs.
Thus, we statistically analyze the characteristics
and causality of the geomagnetic storms by the
CHs rather than the CMEs with dataset obtained
during the solar activity was very low. For this, we
examine the CH properties, solar wind parameters
as well as geomagnetic storm indices. As the first
result, we show the different trends of the solar
wind parameters and geomagnetic indices
depending on the degree of solar activity
represented by CH (quiet) or sunspot number (SSN)
in the active region (active) and then we evaluate
our forecasts using CH information and suggest
several ideas to improve forecasting capability.

[+ ST-06]Lunar Exosphere Simulated with
Localized Sources

Sang Joon Kim and Dong Wook Lee
School of Space Research, Kyung Hee University,
Korea

We are planning to conduct Monte Carlo
simulations for the Na exospheres of the Moon
including localized sources on the surface in
addition to the global isotropic and anisotropic
sources, which were previously studied. The
simulation models are based on Lee et al. (2011),
who presented a satisfactory interpretation for the
isotropic and anisotropic sources of the Lunar Na
exosphere. We will compare our preliminary
models with existing and the future lunar
tail/exospheric observations by the LADEE and
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NASA's coronagraph-monitoring programs.
Ground-based data show global-scale outflows of
Na in contrast to small-scale data usually obtained
near the orbits of spacecraft.

¥e L A /1 nHEE

[+ SH-01] Evolutionary properties of red
supergiants with MESA

Sang-Hyun Chun', Moo-Keon Jung?, Dong uk
Kim?, Jihoon Kim!, & Sung-Chul Yoon!.
!Astronomy Program, Department of Physics and
Astronomy, Seoul National University, ?Department
of Physics, Sogang University, *Department of
Physics, KAIST

We investigate the evolutionary properties of red
supergiant stars (RSGs), using stellar evolution
model of Modules for Experiments in Stellar
Astrophysics (MESA). In this study, we calculate
models with mass range of 9-39M_sun and several
different convection parameters (e.g. mixing
length, overshooting, and semiconvection) at SMC,
LMC, Milky Way, and M31 metallicities. We
compare the calculated evolutionary tracks with
observed RSGs in SMC, LMC, Milky Way and M31,
and discuss appropriate input physical parameters
in model calculation. We find that a larger mixing
length parameter is necessary for M31 metallicity
to fit the positions of RSGs in H-R diagram,
compared to lower metallicity environments.
Theoretically predicted numbers of yellow
supergiant stars (YSGs) are also compared with the
observed population. We find that Ledoux models
with semiconvection can better explain the number
of YSGs. Finally, we investigate the final radius,
final star mass, and final hydrogen envelope mass
of RSGs and discussed the their properties as type
[I-P supernova progenitors.

[+ SH-02] The CN-CH positive correlation in
the globular cluster NGC 5286

Dongwook Lim, Seungsoo Hong, Young-Wook Lee
Center for Galaxy Evolution Research &
Department of Astronomy, Yonsei University

We performed low-resolution spectroscopy for
the red giant stars in the Galactic globular cluster
(GC) NGC 5286, which is known to show intrinsic
heavy element variations. We found that these
stars are clearly divided into two subpopulations

42 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

by CN index. These two subpopulations also show
significant differences in the HK'and CH indices,
where the CN-strong stars are more enhanced in
both indices. From the comparison with
high-resolution spectroscopic data of Marino et al.
(2015), we found that the CN- and HK’-strong stars
are also increased in the abundances of s-process
elements and Fe. It appears that, therefore, these
stars are later generation stars probably affected
by supernova enrichment. In addition, NGC 5286
shows the CN-CH positive correlation among the
whole sample, which is only discovered in the GCs
with heavy element variations such as M22 and
NGC 6273. Therefore, these results strengthen our
previous suggestion that the CN-CH positive
correlation may be associated with the heavy
element variations in the GCs.

[+ SH-03] Origin of Low-mass Hypervelocity
Stars in the Galactic Disk

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

Department of Astronomy and Space Science,
Chungnam National University, Daejeon 34134,
Korea, cometyeom@cnu.ac.kr

We present the analysis of chemical abundances
and kinematics for six hypervelocity star (HVS)
candidates. These objects are G/K-type low-mass
stars in the Galactic disk, while other HVSs
previously found are B-type high-mass objects in
the Galactic halo. The stellar orbits and kinematics
of our HVS candidates suggest that they do not
originate in the Galactic center or in an accretion
event, indicative of yet-unknown mechanisms that
produce kinematically-extreme disk stars. In order
to study in detail their origin, we obtained
medium-resolution (R~6000) spectra of these stars
and derived abundances of several chemical
elements (Mg, Ca, Si, Ti, Cr, Fe, and Ni). From the
comparison of the chemical abundances with the
Galactic stellar components (disk, bulge, halo, and
dwarf galaxies) and the kinematic properties of our
HVSs, we conclude that two of them are likely
ejected from the Galactic disk, one originated from
the Galactic center as for the young B-type HVSs,
and the other one might be ejected from either the
Galactic disk or other regions.

[+ SH-04] ANALYSIS OF LONG PERIOD
RADIAL VELOCITY VARIATIONS FOR HD
18438 AND HD 158996

Tae-Yang Bang', Byeong-Cheol Lee*®, Gwang-hui



e

Jeong®?, Inwoo Han?®, and Myeong-Gu Park!
'Department of Astronomy and Atmospheric
Sciences, Kyungpook National University, Daegu
702-701, Korea:
gkdxodid1230@knu.ac.kr.mgp@knu.ac.kr

’Korea Astronomy and Space Science Institute 776,
Daedeokdae-ro, Yuseong-gu, Daejeon 305-348,
Korea,

bclee@kasi.re.kr, tlotv@kasi.re.kr,Iwhan@kasi.re.kr
SKorea University of Science and Technology,
Gajeong-ro Yuseong-gu, 305-333 Daejeon, Korea

We investigate the long-period radial wvelocity
(RV) variations for M giant HD 18438 and

K giant HD 158996 wusing the high-resolution
Bohyunsan Observatory Echelle Spectrograph at
the 1.8m telescope of Bohyunsan Optical
Astronomy Observatory in Korea. These two target
stars are important because HD 18438 is the
largest star and HD 158996 is the brightest star for
exoplantary system candidate so we can
understarnd how evolved stars affect planets by
researching these stars. We calculated precise RV
measurements of 38 and 24 spectra from
November 2010 to January 2017 and June 2010 to
January 2017, respectively. We dreived the RV
variation period for 719.0 days of HD 18438, 775.6
days for HD 158996. We conclude that the RV
variation of HD 158996 is caused by planetary
companion which has the mass of 14.7 MJup,
semi-major axis of 2.2 AU, and eccentricity of 0.27
assuming the stellar mass of 2.34 M®. On the
other hand, the origin of RV variation of HD 18438
with period of 719.0 days is still uncertain. It might
be caused by stellar chromospheric activity or
planetary companion, so more observations and
tests are required.

[+ SH-05] Black Hole Binaries Dynamically
Formed in Globular Clusters

Dawoo Park!, Chunglee Kim? Hyung Mok Lee!
Yeong-Bok Bae?, Krzysztof Belczynski®

ISeoul National University, ’Korea Astronomy and
Space Science Institute, *University of Warsaw

We investigate properties of black hole (BH)
binaries formed in globular clusters, by using
direct N-body simulations. Comparing with
previous studies which usually considered single
BH masses, our models consist of two-component
BH masses, or continuous BH mass function with
single mass ordinary cluster stars. During the
early stage of dynamical evolution, initially
distributed BHs are move to the cluster center by
dynamical friction, then BH-BH binaries start to be

formed, and eventually be ejected from the cluster
due to three body interaction. Finally we find the
formation efficiency of high mass BHs are alwats
larger than that of lower mass BHs, implying that a
BH mass spectrum expected from GW observation
should be biased to high mass. In addition, mass
ratios of BHs in binaries prefer similar masses
(ratio~1), while the most extreme case is less than
3. Expected merger rate from our models is about
7 BH-BH mergers per Mpc® per yr.

[~ SH-06] The Constellation Maps in the
Flags of Barracks in GANG]JIN
(7R Hg F7I(SiE)ol 22X Exp)

Hong-Jin Yang
Korea Astronomy and space Science Institute
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KMTNet

[+ KMT-01] Operation and System Upgrade
of KMTNet

Chung-Uk Lee!'?, Seung-Lee Kim!?, Sang-Mok
Cha', Yongseok Lee!, Dong-Jin Kim!, Dong-Joo
Lee!, Jin-Sun Lim!, Byeong-Gon Park!?
'Korea Astronomy and Space Science Institute,
?University of Science and Technology

We report the operational highlights of KMTNet
in the point of observing rate, image
pre-processing and data reduction, observing run
for each science program, and scientific
publications performed in 2016. Major system
upgrade has been conducted in the CCD camera
and the wide field telescope optics: the post amp
and readout electronics of the 18k Mosaic CCD
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camera at Siding Spring Observatory site has been
fine tuned and the protected silver coat of the
primary mirror has been replaced with the bare
aluminium coat due to the degradation of
reflectivity of the primary mirror surface. A plan
of KMTNet observation system improvement for
2017 will be introduced in this talk.

[+ KMT-02] OGLE-2015-BLG-1482L:The first
isolated Galactic bulge microlens

Sun-Ju Chung'? Wei Zhu®, Andrzej Udalski’,
Chung-Uk Lee!?, Yoon-Hyun Ryu!, Youn Kil Jung®,
In-Gu Shin®, Jennifer C. Yee®, Kyu-Ha Hwang',
Andrew Gould"*®, and KMTNet/OGLE/Spitzer
collaborations

'Korea Astronomy and Space Science Institute,
Korea, “Korea University of Science and
Technology, Korea, *Department of Astronomy,
Ohio State University, USA, Warsaw University
Observatory, Poland, °Harvard-Smithsonian Center
for Astrophysics, USA, °Max-Planck-Institute for
Astronomy, Germany

The single lens event OGLE-2015-BLG-1482 has
been simultaneously observed from two
ground-based surveys and from Spitzer. The
Spitzer data exhibit finite-source effects due to the
passage of the lens close to or directly over the
surface of the source star as seen from Spitzer.
Thanks to measurements of the microns parallax
and the finite-source effect, we find that the lens
of OGLE-2015-BLG-1482 is a very low-mass star
with the mass 0.10+0.02 M® or a brown dwarf with
the mass 55+9 M], which are respectively located
at DLS = 0.80%0.19 kpc and DLS = 0.54+0.08 kpc,
and thus it is the first isolated low-mass microlens
that has been located in the Galactic bulge. The
degeneracy between the two solutions is severe.
The fundamental reason for the degeneracy is that
the finite-source effect is seen only in a single
data point from Spitzer and this single data point
gives rise to two p solutions.

[+ KMT-03] KMTNet time-series photometry
of the doubly eclipsing candidate stars in
the LMC

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

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

Multiple stellar systems composed of triple,

44 [ Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

double+double or double+triple, etc. are very rare
and interesting objects for understanding the star
formation and dynamical evolution. However, only
six systems have been found to be a doubly
eclipsing quadruple, which consists of two eclipsing
binaries, and four systems to be a triply eclipsing
hierarchical triple. Recently, the 15 doubly
eclipsing multiple candidates located in the Large
Magellanic Cloud (LMC) have been reported by the
OGLE project. In order to examine whether these
candidates are real multiple systems with eclipsing
features, we performed a high-cadence time-series
photometry for the LMC using the KMTNet (Korea
Microlensing Telescope Network) 1.6 m telescopes
in three site (CTIO, SAAO, and SSO) during
2016-2017. The KMTNet data will help reveal the
photometric  properties of the multiple-star
candidates. In this paper, we present the VI light
curves and their preliminarily analyses for 12 of
the 15 eclipsing systems in the LMC, based on our
KMTNet observations and the OGLE-III survey data
from 2001-2009.

[+ KMT-04] Introduction to sample light
curves of optical transients discovered by
the KMTNet Supernova Program

Youngdae Lee!, Dae-Sik Moon?, Maria Drout?, John
Antoniadis?, Chris Ni%, Jae-Joon Lee!, Sang Chul
KIM'®, Hong Soo Park!®, Mina Pak!?®

'Korea Astronomy and Space Science Institute
(KASI)

“Deptment of Astronomy, University of Toronto,
Toronto, ON M5S 3H4, Canada

JKorea University of Science & Technology (UST)

We introduce sample light curves of optical
transients discovered by the KMTNet Supernoa
Program, focusing on their early discoveries and
rapid evolutions decoded in the high-cadence
observations of the program. For some sources,
we also show their spectra obtained either from
rapid Target-of-Opportunity follow-up
observations immediately after their discoveries or
from regularly-scheduled observations. We expect
the program to bring unprecedented insights into
what is happening during early phases of various
types of optical transients, centered on
supernovae.

[+ KMT-05] A KMTNet search for RR Lyrae
Stars in the Crater II Ultra-Faint Dwarf
Galaxy

Seok-Joo Joo, Eon-Chang Sung, Jaemann Kyeong,



e

Sang-Il Han, Soung-Chul Yang, and Hyunjin Jeong
Korea Astronomy and Space Science Institute

We report the first detection of RR Lyrae
variable stars in the Crater II dwarf galaxy, a
recently discovered ultra-faint satellite of the Milky
Way. Based on B, V time series photometry
obtained with the Korea Microlensing Telescope
Network (KMTNet) at CTIO, Chile, we have
identified ~45 fundamental-mode (ab-type) and ~2
first-overtone (c-type) RR Lyrae stars by adopting
template light-curve fitting method. Our
preliminary analysis suggests an
Oosterhoff-intermediate classification of this galaxy
from the mean period of the RRab stars, <P,,> =
0.63 days, and the location of them on the
period-amplitude diagram. We discuss the
properties of the RR Lyare stars in this galaxy.

[+ KMT-06] Intra-night optical variability of
AGN in COSMOS field

Joonho Kim!, Marios Karouzos!, Myungshin Im!,
Dohyeong Kim!, Hyunsung David Jun?, Joon Hyeop
Lee®, Mar Mezcua Pallerola’

!Astronomy Program, Department of physics and
astronomy, Seoul National University, Seoul 08826,
Korea

?Jet Propulsion Laboratory, California Institute of
Technology, 4800 Oak Grove Dr., Pasadena, CA
91109, USA

SKorea Astronomy and Space Science Institute,
Daejeon 34055, Korea

‘Department of Physics, University of Montreal,
Montreal, H3C 3]7, Canada

Optical variability is one way to probe the nature
of the central engine of AGN at smaller linear
scales, and previous studies have shown that
optical variability of AGN is more prevalent at
longer timescales and at shorter wavelengths. To
understand the properties and physical mechanism
of variability, we are performing the KMTNet Active
Nuclei Variability Survey (KANVaS). Especially, we
investigated intra-night variability of AGN with
KMTNet data which observed COSMOS field during
3 separate nights from 2015 to 2016 in B, V, R, and
[ bands. Each night was composed of 5, 9, and 11
epochs with 20-30 min cadence. To find AGN in
the COSMOS field, we applied multi-wavelength
selection methods. Using X-ray, mid-infrared, and
radio selection methods, 50-60, 130-220, 20-40
number of AGN are detected, respectively.
Achieving photometric uncertainty ~0.0lmag by
differential photometry, we employed a standard

time-series analysis tool to identify variable AGN,
chi-square test. Preliminary results indicate that
there is no evidence of intra-night optical
variability of AGN. It is possible that previous
studies discovered intra-night variability used
inappropriate photometric error. However, main
reason seems that our targets have fainter
magnitude (higher photometric error) than that of
previous studies. To discover variability of AGN,
we will investigate longer timescale variability of
AGN.

Korea VLBI Network

[ KVN-01] Flux Variation and Structural
Change in 3C 84 with Long-Term Monitoring
by KVN and KaVA at Millimeter Wavelengths

Kiyoaki Wajima!, Motoki Kino'?, Nozomu Kawakatu®
!Korea Astronomy and Space Science Institute (/<
FEo]29] ) ’National Astronomical Observatory of
Japan, JNational Institute of Technology, Kure
College

3C 84 (NGC 1275) is one of the most famous
radio galaxies and a lot of VLBI observations have
been conducted to date because of its brightness
and proximity (z = 0.0176: 1 mas = 0.36 pc). The
source is entering a significantly active phase with
long-term increase in radio flux at cm wavelengths
since 2005, and the increased activity at
very-high-energy (VHE) gamma rays.

In order to study properties of sub-pc-scale
structure and the circumnuclear environment in
3C 84, we have conducted multi-epoch VLBI
observations with the Korean VLBI Network (KVN)
at 86 and 129 GHz, and monthly monitoring by the
KVN and VERA Array (KaVA) at 43 GHz from 2015
August. Following the report in the previous KAS
meeting (cf. 2016 KAS Autumn Annual Meeting, [
GC-10]), we present further results mainly on the
basis of twelve-epoch observations with KaVA at 43
GHz.

Through the monthly monitoring with KaVA, we
found that peak intensity of the pc-scale southern
lobe (C3) was increased from 2.60 Jy beam™' in
2015 October to 9.80 Jy beam™ in 2016 June,
corresponding to a flux increase of 3.7 times in
eight months. We also detected change in direction
of motion of C3 from transversal to outward with
respect to Cl, concurrently with the beginning of
its flux increase in 2015 October. We consider that
these phenomena are due to interaction of C3 with

ol

FRAESS|E M423 15, 20179 48 / 45

[



2017& sh=tig

the ambient medium, and are related to the
gamma-ray flare which has been detected with
VHE gamma-ray telescopes such as MAGIC and
VERITAS.

[+ KVN-02] LINEAR POLARIZATION OF
CLASS 1 METHANOL MASERS IN MASSIVE
STAR-FORMING REGIONS

Ji-hyun Kang!, Do-Young Byun!, Kee-Tae Kim!,
Jongsoo Kim!, A-Ran Lyo!, Mi-Kyung Kim!, and W.
H. T. Vlemmings?

'Korea Astronomy and Space Science Institute
“Onsala Space Observatory

Class I methanol masers are found to be good
tracers of the interaction between outflows from
massive young stellar objects with their
surrounding media. Although polarization
observations of Class I methanol masers have
been able to provide information about magnetic fi
elds close to the central (proto)stars, polarization
observations of Class [ methanol masers are rare,
especially at 44 and 95GHz. We present the results
of linear polarization observations of 39 Class I
methanol maser sources at 44 and 95GHz. These
two lines are observed simultaneously with one of
the 21lm Korean VLBI Network telescopes in
single-dish mode. Approximately 60% of the
observed sources have fractional polarizations of a
few percent in at least one transition. This is the fi
rst reported detection of linear polarization of the
44GHz methanol maser. We also observed 7 targets
with the KVN in VLBl mode. We will present its
preliminary results, too.

[+ KVN-03] The Power of Simultaneous
Multi-frequency Observations for mm-VLBI:
Beyond Frequency Phase Transfer

Guang-Yao Zhao', Juan Carlos Algaba', Sang Sung
Lee!?, Taehyun Jung'?, Richard Dodson®, Maria
Rioja®**®, Do-Young Byun'?, Jeffrey Hodgson!,
Sincheol Kang'?, Dae-Won Kim®, Jae-Young Kim’,
Jeong-Sook Kim®, Soon-Wook Kim'?, Motoki Kino'®,
Atsushi Miyazaki'®, Jong-Ho Park® Sascha Trippe®,
Kiyoaki Wajima'

'KASI, ?UST, SICRAR, “CSIRO, OAN (IGN), °SNU,
"MPIfR, °NAOJ, *Hosei Univ

Atmospheric propagation effects at millimeter
wavelengths can significantly alter the phases of
radio signals and reduce the coherence time,
putting tight constraints on high frequency Very
Long Baseline Interferometry (VLBI) observations.

46 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

In previous works it has been shown that
non-dispersive (e.g. tropospheric) effects can be
calibrated with the frequency phase transfer (FPT)
technique. The coherence time can thus be
significantly extended. Ionospheric effects, which
can still  be significant, remain however
uncalibrated after FPT, as well as the instrumental
effects. In this work, we implement a further phase
transfer between two FPT residuals (i.e. so-called
FPT2) to calibrate the ionospheric effects based on
their frequency dependence. We show that after
FPT2, the coherence time at 3 mm can be further
extended beyond 8 hours, and the residual phase
errors can be sufficiently canceled by applying the
calibration of another source, which can have a
large angular separation from the target (> 200).
Calibrations for all-sky distributed sources with a
few calibrators are also possible after FPT2. One of
the strengths and uniqueness of this calibration
strategy is the suitability for high frequency all-sky
survey observations including very weak sources.
We discuss the introduction of a pulse calibration
system in the future to calibrate the remaining
instrumental effects and allowing the possibility of
imaging the source structure at high frequencies
with FPT2, where all phases are fully calibrated
without involving any sources other than the target
itself.

[+ KVN-04] Simultaneous VLBI observations
of H20 and SiO masers toward VX Sgr using
KVN

Dong-Hwan Yoon'!?, Se-Hyung Cho?, Youngjoo
Yun?, Yoon Kyung Choi?, Maria Rioja®, Richard
Dodson?®, Jaeheon Kim?, Dongjin Kim®, Hanul Yang!,
Hiroshi Imai®, Do-Young Byun?

!Astronomy program, Department of Physics and
Astronomy, Seoul National University, Korea,
’Korea Astronomy and Space Science Institute,
Korea, ’International Center for Radio Astronomy
Research, M468, The University of Western
Australia, Australia, *Shanghai Astronomical
Observatory, Chinese Academy of Sciences, China,
Department of Astronomy, *Yonsei University,
Korea, ®Department of Physics and Astronomy,
Kagoshima University, Japan

We performed simultaneous VLBI observations of
H20 616-523 (22.2 GHz) and SiO v=1, 2, J=1-0
(43.1, 42.8 GHz) and v=1, J=2-1, J=3-2 (86.2, 129.3
GHz) masers toward VX Sagittarius using the
Korean VLBI Network (KVN). The astrometrically
registered maps of the 22.2 GHz H20 and 43.1,
42.8, 86.2 SiO masers were successfully obtained at
two epochs of 2016 February 27 and 2016 March



e

27 by adopting the Source Frequency Phase
Referencing (SFPR) method. In addition we detected
129.3 Ghz SiO maser at second epoch. These
results make it possible to determine the accurate
position of central star as a dynamical center of
22.2 GHz H20 maser and relative locations of 43.1,
42.8, 86.2, 129.3 GHz SiO masers. In addition, it is
possible to investigate the morphological and
kinematic variations of clumpy structures from SiO
maser to H20 maser regions in future together
with the development of asymmetric structure of
H20 maser region.

[+ KVN-05] The recent activities for a
precise astrometry using SFPR with KVN

Ilie Cho'?, Taehyun Jung'? Bongwon Sohn'?,
Motoki Kino'®, Guangyao Zhao', Maria Jose Rioja*,
Richard Dodson® Ivan Agudo®

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

JNational Astronomical Observatory of Japan
YInternational Centre for Radio Astronomy
Research

*Instituto de Astrofisica de Andalucia

Thanks to the quasi-optics system of KVN, the
relative astrometry at different frequencies can be
effectively achieved. In this talk, as a part of the
KVN special session, we are going to present an
important method making it possible, so called the
source frequency phase referencing (SFPR).

Based on the background, we will show our
recent activities using the SFPR for the Galactic
Center (Sgr Ax) study, from its advantages on
astrometric studies to the remained issues.

[+ KVN-06] Measurement of proper motion
and annual parallax with maser emission

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

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

We present the results of astrometric
observations using water masers around a
semi-regular variable star R Crt. The observations
were carried out for two years with the Korean
VLBI Network (KVN). The absolute positions of the
water masers from R Crt are successfully obtained
at 10 epochs in total. By tracking the positions of
the water maser emission, we directly measured
the annual parallax and distance of R Crt. The

measured distance to R Crt enables us to estimate
the actual 3D velocity of water masers around R
Crt. Our research suggests the possibility of
performing astrometric studies with the KVN. As a
next step, we are going to enhance the astrometric
accuracy by observing SiO masers.
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[3 AE-01] Activity Report of Young
Astronomers Meeting in 2016-17 Season

Joowon Lee (0]Z29)!, Jinhyub Kim (Z%X1&)?,
Doohyun Choi (£]53)°, Yoonyoung Kim (Z-&%)*
Seok-Jun Chang (ZA%)°, Junhyun Baek (¥8&3)?,
Jihey Shin (A1%]3])°

1School of Space Research, Kyung Hee University,
’Department of Astronomy, Yonsei University,
JDepartment of Physics and Astronomy, Sejong
University, *Department of Physics and Astronomy,
Seoul National University, *Department of
Astronomy and Atmospheric Sciences, Kyungpook
National University
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[ AE-02] The Role of Planetariums in
Astronomy Education(F-&38F 1.-80] A
AN EFE A92)

Wansoo Kim!, Hyunjin Shim?

!Department of Science Education, Kyungpook
National University

’Department of Earth Science Education,
Kyungpook National University
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[ GC-01] On the origin of the
Oosterhoff-intermediate characteristics of RR
Lyrae stars in dwarf galaxies

Sohee Jang and Young-Wook Lee

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

In our recent investigation of the Oosterhoff
dichotomy among globular clusters (GCs), we have
shown that the RR Lyrae variables in the
Oosterhoff groups I, II, and Il are produced mostly
by first, second, and third generation stars (GI,
G2, and G3), respectively. Unlike GCs, RR Lyrae
stars in the Local Group dwarf galaxies show
Oosterhoff-intermediate characteristics. The origin
of this, however, is yet to be understood. In this
poster, we will present our progress in
understanding the origin of this phenomenon.

[ GC-02] Cosmic mass accretion history of
satellites around a dwarf galaxy

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

JDepartment of Astronomy & Space Science, Kyung
Hee University

We aim to trace cosmic mass accretion history
of satellites around a dwarf galaxy in Lambda-CDM
cosmology frame. Each satellite has a unique mass
accretion history due to different environment,
potential depth, and different merging events. We
perform three different zoom simulations whose



target galaxy has a mass of ~10!° Msun, using ~17
million particles covering a cubic box of 1
(Mpc/h)®. Here, individual particle masses for dark
matter (DM) and gas are Mpy = 4.1x10° Msun and
Mgas = 7.9%x10? Msun, respectively, and thus each
satellite can be resolved with more than several
hundreds of particles.

[ GC-03] On the origin of Na-O
anticorrelation in globular clusters

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

In order to investigate the origin of multiple
stellar populations in the halo and bulge of the
Milky Way, we have constructed chemical evolution
models for the low-mass proto-Galactic
subsystems such as globular clusters (GCs). Unlike
previous studies, we assume that supernova blast
waves undergo blowout without expelling the
pre-enriched gas, while relatively slow winds of
massive stars, together with the winds and ejecta
from low and intermediate mass asymptotic giant
branch stars, are all locally retained in these less
massive systems. We first applied these models to
investigate the origin of super-helium-rich red
clump stars in the metal-rich bulge as recently
suggested by Lee et al. (2015). We find that
chemical enrichments by the winds of massive
stars can naturally reproduce the required helium
enhancement (dY/dZ = 6) for the second
generation stars. Disruption of these “building
blocks” in a hierarchical merging paradigm would
have provided helium enhanced stars to the bulge
field. Interestingly, we also find that the observed
Na-O anticorrelation in metal-poor GCs can be
reproduced, when multiple episodes of starbursts
are allowed to continue in these subsystems.
Specific star formation history with decreasing
time intervals between the stellar generations,
however, is required to obtain this result, as would
be expected from the orbital evolution of these
subsystems in a proto-Galaxy. The “mass budget
problem” is also much alleviated by our models
without ad-hoc assumptions on star formation
efficiency and initial mass function.

[ GC-04] Chemical Properties of
Star-Forming Dwarf Galaxies in Different
Environments

Jiwon Chung', Soo-Chang Rey', Eon-Chang Sung?,
Woong Lee!, Suk Kim?, Yongdae Lee®

!Chungam National University, ?Korea Astronomy
and Space Science Institute

Star forming dwarf galaxies in various
environments are attractive objects for
investigating the environmental effects on chemical
evolution of dwarf galaxies. Using SDSS DR7
spectroscopic data and GALEX ultraviolet (UV)
imaging data, we study the chemical properties of
star  forming dwarf galaxies in various
environments of the Virgo cluster, Ursa Major
group, and field. We derived gas-phase abundance,
galaxy mass, and UV specific star formation rate
(sSFR) of subsample, early-type (ETD) and
late-type star forming dwarf (LTD) galaxies, which
are divided by visually classified galaxy
morphology. We found no O/H enhancement of
LTDs in cluster and group environments compared
to the field, implying no environmental dependence
of the mass-metallicity relation for LTDs. LTDs in
the Virgo cluster and Ursa Major group have
similar sSFR at a given galaxy mass, but they
exhibit systematically lower sSFR than those in
isolated field environment. We suggest that LTDs in
the Virgo cluster are an infalling population that
was recently accreted from the outside of the
cluster. We found that ETDs in the Virgo cluster
and Ursa Major group exhibit enhanced O/H
compared to those in the field. However, no
distinct difference of N/O of galaxies between
different environments. The chemically evolved
ETDs in the Virgo cluster and Ursa Major group
also show similar mass-sSFR relation, but
systematically lower sSFR at a fixed galaxy mass
compared to the field counterparts. We suggest
that ETDs in the Virgo cluster and Ursa Major
group have evolved under the similar local
environments. We also discuss the evolutionary
path of ETDs and LTDs with respect to the
environmental effects of ram pressure stripping
and galaxy interaction/merging.

[ GC-05] Chemically young AGNs at high
redshift

Jaejin Shin', Jong-Hak Woo!, Tohru Nagao®
!Seoul National University
’Ehime University, Japan

Metallicity is one of the most important
properties in understanding galaxy evolution.
However, measuring metallicity is limited to low
redshift (z<3.5) due to the faintness of the
metallicity indicators in normal galaxies. For high
redshift universe, active galactic nuclei (AGN) can
be used to constrain the host galaxy metallicity.
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Previous studies investigated AGN metallicity using
emission line flux ratios (i.e., NV/CIV and
Fell/Mgll), finding no evolution up to z~6. Those
results might be due to selection effect since
previous studies are based on very luminous
AGNs. The observed luminosity-metallicity relation
of AGNs (e.g., Nagao et al. 2006) suggests that
luminous AGNs may be already matured at the
observed epoch. Considering the
luminosity-metallicty relation, we focused on low
luminosity AGNs to find young AGNs (i.e., low
metallicity). Through the Gemini/GNIRS
observation in 2012A and 2015A (K-GMT
GN-2015A-Q-203 PI: Shin, J.), we obtained the
Gemini/GNIRS data for 7 high redshift AGNs
(3.0<z<3.5). We will present and discuss our
preliminary results on the their metallicity.

[ GC-06] Do Galaxy Mergers Enhance Star
Formation Rate in Nearby Galaxies?

Gu Lim(¥t), Myungshin Im(2Al), Changsu
Choi(2]&F4+), Yongmin Yoon(9-241)

Center for Exploration of the Origin of the
Universe (CEOU), Astronomy Program, I1Dept. of
Physics & Astronomy, Seoul National University
(A1 &g )

We present our study of the correlation between
star formation rate(SFR) and merging activities of
nearby galaxies(d<150Mpc). Our study uses 265
UV-selected galaxies which are not classified as
AGN. The UV selection is made using the GALEX
Atlas of Galaxies (Gil de Paz+07) and the updated
UV catalog of nearby galaxies (Bai+15). We use

deep R band optical images reaching to 10 surface
brightness detection limit ~27 mag/arcsec’ to
classify merger features by visual inspection. We
also estimated wunobscured SFR(SFRyyy) and
obscured SFR(SFRws4) using Near-UV continuum
and 22 micron Mid-IR luminosity respectively as a
indicator of star forming activity. The fraction of
galaxies with merger features in each SFR bin is
obtained to see if how the fraction of galaxies with
merging features(F,) changes as a function of SFR.
As a result, for 203 late type galaxies(LTGs), we
found that merger fraction increases from ~8% up
to 50% with SFRws4, while for 229 LTGs SFRuyuv
shows relatively consistent fraction(~18%) of
merger fraction. For early type galaxies(ETGs), we
could also find no significant correlation between
Fn and SFR(both SFRyyv and SFRws). This result
suggests that a main driver of star forming activity
of UV bright galaxies, especially for obscured late
types, is mergers.

50 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

[®£ GC-07] The Seoul National University
AGN Monitoring Project (SAMP) : Photometric
Light Curves

Donghoon Son', Jong-Hak Woo!, Hyun-Jin Bae!?,
Yiseul Jeon!, Huynh Anh Le!, Songyoun Parkl,
Jaejin Shin!, Minjin Kim®, Daeseong Park®, Hyun-il
Sung®,  Ellena Gallo?, Edmund Hodges-Kluck®,
Aaron Barth®, Tommaso Treu®, Matt Malkan®,
Vardha Nicola Bennert’

!Department of Physics and Astronomy, Seoul
National University

’Department of Astronomy, Yonsei University
JKorea Astronomy and Space Science Institute
‘Department of Astronomy, University of Michigan
*Department of Physics and Astronomy, UC Irvine
’Department of Physics and Astronomy, UCLA
’Physics Department, California Polytechnic State
University

We have been carrying out the long-term (3-5
years) AGN monitoring project since October 2015
to investigate the variability and measure the H
beta line time lag of 69 nearby (0.06 < z < 0.47)
AGNs based on the reverberation mapping method.
Our targets have B band magnitudes of 14.4—18.6,
luminosities of log L5100 = 45.6—48.1 erg/s, and
the expected time lags of 28—597 light days. BVR
band images are being taken with ~20-day cadence
using MDM 1.3m, LOAO 1m and MDM 2.4m
telescopes.

Recently, Nickel 1m at Lick and DOAO 1m at
Deokheung observatory are joined with
photometric observations. Follow-up spectroscopic
observations are on-going using the Lick 3m and
MDM 2.4m telescopes. In this poster, we will
describe our project including sample selection
and the observational strategy, and present the
preliminary results based on the Ist year
photometry.

[ GC-08] Weak Lensing Analysis of the
High-z Massive Galaxy Cluster SPT-CL
J0205-5829 Using HST Data

Seojin F. Kim, Myungkook J. Jee
Yonsei University

Discovered in the South Pole Telescope
Sunyaev-Zel'dovich (SPT-SZ) survey, the galaxy
cluster SPT-CL J0205-5829 at z = 1.322 might be
the most massive known SZ-selected galaxy cluster
at z > 1.2. The SZ and X-ray combined mass
estimate is M500 = (4.8 + 0.8) x 10" My. To
confirm this extreme mass, we perform weak



lensing analysis of SPT-CL J0205-5829 using HST
data. Our analysis produces a mass estimate
consistent with the previous results obtained from
non-lensing methods.

In this poster, we describe details of the method
including shape measurement, PSF correction,
source selection, and mass estimation. We also
present a two-dimensional mass map and compare
this to the galaxy distribution.

[ GC-09] Weak Lensing Analysis On The
Merging Galaxy Cluster Abell 115

Mincheol Kim, Myungkook J. Jee
Yonsei University

The galaxy cluster Abell 115 shows ongoing
merger features, which suggest that it might be in
an intermediate phase of dynamical evolution. As
merging clusters often show, the characteristic
hints of All5’s merging activities include radio
relics, double X-ray peaks, and large offsets
between the cluster member galaxies and the
X-ray distributions. To constrain the exact stage of
the merger, it is necessary to obtain its dark
matter distribution. In this study, we carry out a
precision weak lensing study of this interesting
system based on Subaru images. We present our
mass reconstruction together with descriptions on
our core procedure of the analysis: Subaru data
reduction, galaxy shape measurement, and source
selection. We find that Abell 115 consists of two
massive dark matter clumps, which closely follow
the cluster galaxies. Our weak lensing mass
estimate is a few factors lower than the published
dynamical mass obtained from velocity dispersion.
This large mass discrepancy may be attributed to a
significant departure from dynamical equilibrium.

[ GC-10] Where is the Dark Matter in the
Double Radio Relic Galaxy Cluster
PLCKG287.0+32.9?

Kyle Finner'; Myungkook J. Jee!, William Dawson?,
Nathan Golovich? Daniel Gruen®, Brian Lemaux?,
David Wittman®

Yonsei University, ?UC Davis, *Stanford University,
‘Lawrence Livermore National Lab

Diffuse radio relics are often detected in merging
galaxy clusters and are emitted by synchrotron
process. Radio relics are believed to trace the
shock waves in the intracluster medium induced by
ram pressure during a major cluster merger. Radio

halos and relics are found in approximately 50
galaxy clusters to date that are all in a state of
merging. The rarest of these galaxy clusters
contain pairs of relics of similar brightness as well
as a radio halo. The massive galaxy cluster
PLCKG287.0+32.9 belongs to this rare population
and is the second most significant detection from
the Planck SZ All-sky Survey. Perhaps even more
intriguing is that the radio relics are observed at
vastly different distances from the X-ray peak
requiring a complex merging scenario. In this
study, we use weak-lensing to peer deeper into the
merging scenario by reconstructing the dark
matter distribution. We relate the mass distribution
to the radio, X-ray, and optical emissions to
provide constraints for future simulations of the
merger. Fitting an NFW profile to the tangential
shear we infer the mass of the cluster and discuss
its implications for the merging scenario.

[ GC-11] IONIZED GAS KINEMATICS ALONG
THE RADIO JET IN TYPE 2 AGNS

HUYNH ANH N. LE, JONG-HAK WOO, AND
DONGHOON SON

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

To investigate the connection between radio
activity and AGN outflows, we present a study of
ionized gas Kkinematics by using [O III] A5007
emission line along the radio jet for six radio
AGNs. These AGNs are selected based on the
radioactivity (L1.4GHz > 1039.8 erg s-1) as well as
optical properties as type 2 AGNs. By using the
high spatial resolution of the Red Channel Cross
Dispersed Echellette Spectrograph at the Multiple
Mirror Telescope, we investigate in detail the [O III]
and stellar kinematics. We spatially resolve and
probe the central AGN-photoionization sizes, which
is important in understanding the structures and
evolutions of galaxies. We find that the typical
central AGN-photoionization sizes of our targets
are in range of 1.8-3.8 kpc. We study the [O III]
kinematics along the radio jets to test whether
there is a link between gas outflows in the
narrow-line region and radio jet emissions.
Contrary to our expectation, we find no evidence
that the gas outflows are directly connected to
radio jet emission.

[ GC-12] The evolution of a late-type
galaxy through multiple high-speed
galaxy-galaxy collisions
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Jeong-Sun Hwang', Changbom Park?

!Department of Physics and Astronomy, Sejong
University, ?School of Physics, Korea Institute for
Advanced Study

We perform hydrodynamical simulations of a
late-type galaxy experiencing frequent high-speed
encounters with intruding galaxies, called “galaxy
harassment”. Specifically, we simulate a Milky
Way-like galaxy colliding consecutively with six
twice-massive early-type galaxies containing hot
diffuse gas on their halos, with various impact
parameters ranging from 65 kpc/h to 15 kpc/h at
the relative speed of about 1500 km/s. We show
that galaxy-galaxy encounters play a significant
role in a cluster environment in gas stripping and
star formation quenching through hydrodynamic
interactions of late-type galaxies with cluster
early-type galaxies.

[ GC-13] A pilot study on the formation
and evolution of the Intracluster light:
Preliminary results of the Coma cluster

Jaewon Yoo'?, Jongwan Ko'?

'Korea Astronomy and Space Science Institute
(KASI), *University of Science and Technology
(UST)

Galaxy clusters are the most massive
gravitationally bound systems and thus probably
the most recent objects to form. One of promising
routes to understand the assembly history of
galaxy clusters is to measure observable quantities
of components in clusters that are sensitive to the
evolutionary state of the cluster.

Recent deep observations on the nearby clusters
show distinct diffuse intracluster light (ICL), that
the light from stars are not bound any individual
cluster galaxy, however until now this component
has not been well studied due to its faint nature,
with typical brightness of ~100 times fainter than
the sky background.

As shown in galaxy cluster simulation studies,
the ICL abundance increases during various
dynamical exchanges of galaxies such as the
disruption of dwarf galaxies, major mergers
between galaxies and the tidal stripping of galaxies.
Thus, the ICL is an effective tool to measure the
evolutionary stage of galaxy clusters. Moreover,
the investigation of the ICL evolution mechanism
will allow us understand the galaxy evolution
process therein.

In this pilot study, we target the Coma cluster,
where the existing ICL studies are limited only in

52 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

the central region. With large and uniform deep
optical images from the Subaru telescope, available
only recently (Okabe et al. 2014), we are developing
a robust ICL measurement technique, extracting
the ICL surface brightness and color profiles,
which will allow us to study the origin of the ICL
and its connection to the evolutionary history of
the Coma cluster.

For the next phase, we plan to utilize the plenty
of spectroscopy data from the MMT telescope to
compare ICL properties with the star formation
history of the brightest cluster galaxies (BCG), and
discuss the ICL formation mechanism of the Coma
cluster by comparing the distribution of cluster
galaxies with the distribution of diffuse light inside
the Coma cluster.

$EE / UZEE, UK

[ CD-01] Post-reionization Kinetic
Sunyaev-Zel'dovich Effect in Illustris
Simulation

Hyunbae Park!, Cristiano Sabiu!, Xiao-dong Li?
Changbom Park?, Juhan Kim?

'Korea Astronomy and Space science Institute,
’Korea Institute for Advanced Study

We develop a methodology to use the redshift
dependence of the galaxy 2-point correlation
function (2pCF) as a probe of cosmological
parameters. The positions of galaxies in comoving

Cartesian space varies under different
cosmological parameter choices, inducing a
redshift-dependent scaling in the galaxy

distribution. This geometrical distortion can be
observed as a redshift-dependent rescaling in the
measured 2pCF. The shape of the 2pCF exhibits a
significant redshift evolution when the galaxy
sample is analyzed under a cosmology differing
from the true, simulated one. Other contributions,
including the gravitational growth of structure,
galaxy bias, and the redshift space distortions, do
not produce large redshift evolution in the shape.
We show that one can make use of this
geometrical distortion to constrain the values of
cosmological parameters governing the expansion
history of the universe. This method could be
applicable to future large scale structure surveys,
especially photometric surveys such as DES, LSST,
to derive tight cosmological constraints. This work
is a continuation of our previous works as a
strategy to constrain cosmological parameters



using redshift-invariant physical quantities.

[ CD-02] Systematic Tests for Light-Curve
Fitters and Samples in YONSEI Supernova
Catalogue

Young-Lo Kim, Yijung Kang, and Young-Wook Lee
Center for Galaxy Evolution Research &
Department of Astronomy, Yonsei University, Seoul
03722, Korea

The YONSEI (YOnsei Nearby Supernova
Evolution Investigation) project is to investigate the
luminosity evolution of Type la supernovae (SNe Ia)
by using their early-type host galaxies. As a part
of this project, we have constructed our own SN
catalogue. SALT2 and MLCS2k?2 light-curve fitters
implemented in SNANA package are employed to
analyze the light-curve data. The catalogue
provides a rest-frame peak magnitude in A-band
or distance modulus, a light-curve shape
parameter, and a color or an extinction value of
each SN in the redshift range from 0.01 to 1.4. In
this poster, we will present our progress in the
detailed systematic tests for this catalogue.

[ CD-03] MMT Spectroscopy of Early-type
Host Galaxies of Type la Supernovae

Yijung Kang, Young-Lo Kim, and Young-Wook Lee
Department of Astronomy and Center for Galaxy
Evolution Research, Yonsel University, Seoul
03722, Korea

The origin of the well-known correlation between
Hubble residual of Type la Supernova (SN Ia) and
mass of their host galaxies is yet to be fully
understood. In our first paper of our YOnsei
Evolutionary Supernovae Evolutionary Investigation
(YONSEI) project, we found a significant (~3.90)
correlation between host galaxy mass (velocity
dispersion) and population age from high S/N host
spectra observed using LCO 2.5 m telescope. Since
there is no correlation with metallicity, our result
suggests that stellar population age is mainly
responsible for the relation between host mass and
HR. In order to explore this more directly, we have
subsequently observed more sample of nearby
early-type host galaxies using MMT 6.5 m
telescope. In this poster presentation, we will
report our progress in this project and show the
preliminary results from our MMT observations.

[ CD-04] Constraining primordial
non-Gaussianity with the 3-point correlation

function of the SDSS-IV eBOSS DR14 quasar
sample

Peter D. Choi!, Graziano Rossi!, Zachary Slepian?,
Daniel Eisenstein®, Shirley Ho?* David Schlegel?
!Sejong University, ?Lawrence Berkeley National
Laboratory, *Harvard-Smithsonian Center for
Astrophysics, ‘Carnegie Mellon University

While quasars are sparse in number density,
they reside at relatively high-redshift as compared
to galaxies. Hence, they are likely to be less
non-linearly evolved than the galaxy population,
and thus have a distribution that more closely
mirrors the primordial density field. Therefore,
they offer an intriguing opportunity to search for
primordial non-Gaussianity (PNG). To this end, the
3-point correlation function (3PCF) is an excellent
statistical tool to detect departures from
Gaussianity, vanishing for a Gaussian field. In this
work, we will make the first-ever measurement of
the large-scale quasar 3PCF from the SDSS-IV
DR14 quasar sample (spanning the largest volume
to-date) to place constraints on PNG through the
usual f_NL-type parametrization. This work will
use the order N*2-time 3PCF algorithm of Slepian
& Eisenstein (2015), with N the number of objects.

[ CD-05] Modeling the Galaxy-Halo
Connection for Large-Volume Surveys

SeungHee Lee, Dongjun Park, Graziano Rossi
Sejong University,

With large-volume surveys becoming the norm,
it is increasingly important to accurately model the
galaxy-halo connection and being able to create
mock universes of galaxies - starting from dark
matter halo catalogs - that reproduce with
high-fidelity all the characteristics of a given
experiment. This step is necessary, in order to
safely interpret cosmological data and fully control
systematic effects. We are developing a new
Python-based tool which integrates several existing
packages and allows one to reproduce many of the
forms wused to describe galaxy-halo models,
ranging from halo occupation distribution (HOD) to
abundance matching techniques, along with the
characteristics of a given survey and the main
testable observables. We are making the code
parallel for high-performance
parallel-architectures.

rol

=HEsts|E H|423 15, 20174 48 / 53



2017 & sk=tigl

HUEE

[ IM-01] Ionized Fe Objects in UWIFE
survey and IGRINS

Yesol Kim!, Bon-Chul Koo!, Tae-Soo Pyo?
ISeoul National University, “Subaru Telescope,
National Astronomical Observatory of Japan

The UKIRT Wide-field Infrared survey for Fe+
(UWIFE) is an unbiased survey of the first Galactic
quadrant, with narrow-band filter centered on
1.644 ym. This survey covers 7° <1 < 62° and |b| <
1.5°, where active interaction of stars and
interstellar medium is expected. With median
seeing of 0.8 arcsec, 5 - sigma detection limit of
18.7 mag and surface brightness limit of 8.1 X
10% W m™? arcsec? this survey gives an
opportunity to statistically study Galactic [Fe II] -
emitting sources for the first time. In order to
identify Ionized Fe Objects (IFOs) in survey area
systematically, we conducted visual inspection and
automatic detection simultaneously. Total of ~300
extended IFOs are identified, most of them are
found out to be part of supernova remnants
(SNRs), young stellar objects, HII regions and
planetary nebulae. The majority of IFOs are new
discoveries which reveal shocked structures in
high-extinction region. Spatial distribution of IFOs
suggest that they trace Galactic structure.

As a part of spectroscopic follow-up, we
observed SNR candidate IFO J183740.829-061452.41
with IGRINS (Immersion Grating Infrared
Spectrograph, Yuk+2010), mounted on 2.7m Harlan
Smith telescope. This unknown arc-like, 6’-long
IFO is coincident with inner part of radio
continuum loop G25.8+0.2, which has been known
as HII region. However, interior of this radio shell
is filled with diffuse soft X-ray emission, and
possible association of hard X-ray pulsar / pulsar
wind nebula makes the nature of the IFO unclear.
The H and K-band 2D spectrum shows
shock-ionized [Fe II] filaments, which is apart from
photoionized HII filaments. In this presentation we
present basic statistics of newly identified IFOs, as
well as the follow-up study of IFO
]183740.829-061452.41.

[ IM-02] High-resolution Optical and
Near-infrared Spectra of 2MASS
J06593158-0405277

Sunkyung Park!, Jeong-Eun Lee!, Tae-Soo Pyo?,
Hyun-Il Sung®, Sang-Gak Lee! Wonseok Kang’,

54 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

Tae Seog Yoon®, Won-Kee Park®

!School of Space Research, Kyung Hee University,
?Subaru Telescope, National Astronomical
Observatory of Japan, *Korea Astronomy and Space
Science Institute, *{National Youth Space Center,
*Department of Astronomy and Atmospheric
Sciences, Kyungpook National University

We present the results of high-resolution optical
(R ~ 30,0000 and near-infrared (R ~ 45,000)
spectroscopic monitoring observations of a new FU
Orionis-like  young stellar  object, 2MASS
J06593158-0405277. FU Orionis objects (FUors) are
well-studied examples of episodic accretion
because of their outburst phenomenon. Recently,
2MASS ]J06593158-0405277 exhibited an outburst
and was identified as an FUor. It provides an
important opportunity to investigate the whole
FUors phenomenon from its pre-outburst to its
post-outburst phase. We observed 2MASS
J06593158-0405277 with the Bohyunsan Optical
Echelle Spectrograph (BOES) of the Bohyunsan
Optical Astronomy Observatory (BOAO) and the
Immersion GRating INfrared Spectrograph (IGRINS)
of Harlan J. Smith Telescope (HJST) at the
McDonald observatory since December 24, 2014.
We detected a number of lines and present here
our analysis for time variations of those spectral
lines.

[ IM-03] A multi-wavelength study of
N63A: A SNR within an H II region in the
LMC.

Rommy L. S. E. Aliste C., Bon-Chul Koo,
Yong-Hyun Lee
Seoul National University

The nature and physical environments of SNRs
are diverse, and for this reason, the understanding
of the properties of nearby SNRs is useful in
interpreting the emission from SNRs in remote
galaxies where we cannot resolve them. In this
regard, the LMC is a unique place to study SNRs
due to its proximity, location, and composition
compared with our galaxy.

We carried out a multi-wavelength study of SNR
N63A in the LMC, a young remnant of the SN
explosion of one of the most massive (> 40 Msun)
stars in a cluster. It is currently expanding within
a large H II region formed by OB stars in the
cluster and engulfing a molecular cloud (MC). As
such, N63A is a prototypical SNR showing the
impact of SN explosion on the cluster and its
environment. Its morphology varies strongly across
the wave bands, e.g. the size in X-ray is three



times larger than in optical. However, the bright
optical nebula would correspond to a MC swept up
by the SNR, and consequently the interaction
SNR-MC is limited to the central portion of the
SNR.

We aimed to study the overall structure of N63A,
using near-IR imaging and spectroscopic
observations to obtain the physical parameters of
the atomic shocks, and also to understand how the
SNR- MC interaction works and reveal the
structure of the shocked cloud as well as the
consequences of the impact of the SNR shock on
the MC, comparing information obtained in
different wavelengths.

[ IM-04] On the claimed X-shaped
structure in the Milky Way bulge

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

A number of recent studies have claimed that
the double red clump observed in the Milky Way
bulge is a consequence of an X-shaped structure.
In particular, Ness & Lang (2016) report a direct
detection of a faint X-shaped structure in the
bulge from the residual map of the Wide-Field
Infrared Survey Explorer (WISE) image. Here we
show, however, that their result is seriously
affected by a bulge model subtracted from the
original image. When a boxy bulge model is
subtracted, instead of a simple exponential bulge
model as has been done by Ness & Lang, we find
that most of the X-shaped structure in the
residuals disappears. Furthermore, even if real,
the stellar density in the claimed X-shaped
structure appears to be too low to be observed as
a strong double red clump at [ =0"

[ IM-05] Density-Magnetic Field correlation
in MHD turbulence driven by forcing with
different correlation time

Heesun Yoon'!, Jungyeon Cho'!, and Jongsoo Kim?*®
!Department of Astronomy and Space Science,
Chungnam National University, ?Korea Astronomy
and Space Science Institute (KASI), *Astronomy and
Space Science Major, University of Science and
Technology (UST)

We study the effect of driving scheme on the
density-magnetic field correlation. We numerically
investigate how the correlation time of driving
affects the correlation between density and

magnetic field. We performed MHD turbulence
simulation using two different driving schemes - a
finite-correlated driving and a delta-correlated
driving. In the former, the forcing vectors change
continuously with a correlation time comparable to
the large-eddy turnover time. In the latter, the
direction and amplitude of driving changes in a
very short time scale.

[ IM-06] Multiwavelength Millimeter
Observations of Dense Cores in the L1641
Cloud

Minho Choi!, Miju Kang', Jeong-Eun Lee’, Sung-Ju
Kang', Jungmi Kwon® Jungyeon Cho®* Hyunju
Yoo?*, Geumsook Park®, Youngung Lee!

{Korea Astronomy and Space Science Institute
?School of Space Research, Kyung Hee University
9ISAS, Japan Aerospace Exploration Agency, Japan
YDepartment of Astronomy and Space Science,
Chungnam National University

°Department of Physics and Astronomy, Seoul
National University

The L1641 cloud in Orion is an active site of star
formation. We mapped a square region of 60
arcmin by 60 arcmin in the continuum emission
from 0.89 mm to 2.0 mm wavelength using MUSIC
mounted on the Caltech Submillimeter Observatory
10.4 m telescope. Eight sources were detected in at
least two wavelength bands, and all the detected
emission comes from thermal dust continuum
radiation of dense cloud cores. Their spectral
energy distributions were characterized. The dust
emissivity spectral index is beta = 1.3 on average,
within the range of typical cores in nearby
star-forming regions. Two cores, V380 Ori NE and
HH 34 MMS, have unusually low emissivity index of
beta = 0.3. These cores may contain
millimeter-sized dust grains, which suggests that
the lifetime of some dense cores can be much
longer than the free-fall timescale.

[ IM-07] Different chemical and dynamical
environments in two massive star forming
regions, G19.61-0.23 and G75.78+0.34

Giseon Baek!, Jeong-eun Lee!, Se-Hyung Cho?,
Youngjoo Yun?

1School of Space Research., Kyung Hee University,
1732, Deogyeong-daero, Giheung-gu, Yongin-si,
Gyeonggi-do, 17104, Korea

’Korea Astronomy and Space Science Institute, 776
Daedeok-daero, Yuseong, Daejeon 34055, Korea
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Complex  organic molecules (COMs) are
commonly detected in star forming regions and
considered important species since they are seeds
of prebiotic molecules. Although COMs form in ice
mantles on dust grains, they are preferentially
detected in the gas phase. The origin of the
gaseous COMs highly depends on the circumstance
of each star forming region. Therefore, the
distribution of COMs emission reflects the physical
and chemical conditions of the region. We present
the newly detected COMs, especially methanol
emission lines toward two massive star forming
regions, G19.61-0.23 and G75.78+0.34 in the
Atacama Large Millimeter/submillimeter Array
Band 3 observations during the Cycle 2 phase.
Multiple transitions of methanol are detected in
both regions but show different emission
morphology. The origin of the desorption (e.g.
shocks or high energy photons) is discussed.

[ IM-08] Statistical study of turbulence
from polarized synchrotron emission

Hyeseung Lee!, Chungyeon Cho!, Alexandre
Lazarian®

!Chungnam National University

2University of Wisconsin-Madison

When turbulent motions perturb magnetic field
lines and produce magnetic fluctuations, the
perturbations leave imprints of turbulence
statistics on magnetic field. Observation of
synchrotron radiation is one of the easiest ways to
study turbulent magnetic field. Therefore, we study
statistical properties of synchrotron polarization
emitted from media with magnetohydrodynamic
(MHD) turbulence, using both synthetic and MHD
turbulence simulation data. First, we obtain the
spatial spectrum and its derivative with respect to
wavelength of synchrotron polarization arising
from both synchrotron radiation and Faraday
rotation. The study of spatial spectrum shows how
the spectrum is affected by Faraday rotation and
how we can recover the statistics of underlying
turbulent magnetic field as well as turbulent
density of electrons from interferometric
observations that incorporate the effects of noise
and finite telescopic beam size. Second, we study
quadrupole ratio to quantitatively describe the
degree of anisotropy introduced by magnetic field
in the presence of MHD turbulence. We consider
the case that the synchrotron emission and
Faraday rotation are spatially separated, as well as
the situation that the sources of the synchrotron
radiation and thermal electrons causing Faraday
rotation exist in the same region. In this study, we

56 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

demonstrate that the spectrum and quadrupole
ratio of synchrotron polarization can be very
informative tools to get detailed information about
the statistical properties of MHD turbulence from
radio  observations of diffuse synchrotron
polarization.

[ IM-09] Obtaining the driving scale of
turbulence from observations

Jungyeon Cho (A H)
Department of Astronomy and Space Science,
Chung National University, Daejeon, Korea

To maintain turbulence in astrophysical fluids,
driving is required. Constraining the driving scale
of turbulence is important to identify the driving
mechanism and also to obtain more accurate
turbulence statistics from observations. We discuss
how to obtain the driving scale of turbulence from
observations. First, we explain the method to
obtain the driving scale from the standard

deviation of centroid velocity (i.e. the first moment
of the line profile). Second, we discuss other
techniques to obtain the driving scale.

HELE MEJIZ

[® AT-01] Optic-axis Alignment and
Performance Test of the
Schwarzschild-Chang Off-axis Telescope



Woojin Park!, Soojong Pak!, Seunghyuk Chang?
Byeongjoon Jeong®, Kwang Jo Lee?, Yonghwan Kim?,
and Tae-Geun Ji!

1School of Space Research, Kyung Hee University,
“Center for Integrated Smart Sensors, Korea
Advanced Institute of Science and Technology
(KAIST), °Optical Instrumentation Team, Korea
Basic Science Institute, *Department of Applied
Physics, Kyung Hee University, *Department of
Astronomy & Space Science, Kyung Hee University,

The Schwarzschild-Chang off-axis telescope is a
“linear astigmatism-free” confocal system. The
telescope comprises two pieces of aluminum-alloy
freeform mirrors that are fabricated with diamond
turning machine (DTM) process. We designed
optomechanical structures where optical
components in the telescope system can be
adjustable on a linear stage. Optomechanical
deformation caused by the weight of system itself
and its temperature variation is analyzed by the
finite element analysis (FEA). The results show that
the deformation is estimated in the tolerance
range. For the optic-axis alignment of telescope
system, three-point alignment (TPA) method is
chosen. The TPA method uses three parallel lasers
and a plane mirror. Point source images were
taken from collimated light and field observation.
The performance of optical system was tested by
point spread function and aberration measurement
of the point sources.

[ AT-02] Improvement and quasi optical
analysis of wide band prototype feedhorn for
ASTE focal plane array

Bangwon Lee!, Alvaro Gonzalez?, Jung-won Lee!
'Korea Astronomy & Space Science Institute,
’National Astronomical Observatory of Japan

As an upgrade we report the current ASTE
ultra-wideband corrugated horn design. The length
of the feedhorn gets shortened from 12.5 mm to
11 mm, and it shows better side lobe level at the
far-field patterns compared with the previous
design.

We looked into possible quasi-optical solution to
match the feedhorn beam to the optics of the
current ASTE telescope, starting from
frequency-independent solution using two
ellipsoidal mirrors to which wideband performance
of the feedhorn naturally fits. We wused a
commercial physical optics package (GRASP) with
an user-defined optimizer to give physical

constraints to evaluated optical designs for highest
efficiency.

[ AT-03] Design of Integrated Control
Software for Automated Observing System

Tae-Geun Ji', Hye-In Lee!, Soojong Pak!,
Myungshin Im? Sang-Yun Lee’, Coyne A. Gibson®,
John Kuehne®, Jennifer Marshall

ISchool of Space Research, Kyung Hee University,
?Center for the Exploration of the Origin of the
Universe (CEOU), Astronomy Program, Dept. of
Physics & Astronomy, Seoul National University,
SMcDonald Observatory of The University of Texas
at Austin, ‘Dep. Of Physics & Astronomy, Texas
A&M University

Remote and robotic telescopes are the most
effective instrument for astronomical survey
projects. The system is based on the dynamic
operation of all astronomical instruments such as
dome and telescope control system (TCS), focuser,
filter wheel and data taking camera. We adopt the
ASCOM driver platform to control the instruments
through the integrated software. It can convert
different interface libraries from various
manufacturers into a uniform standard library.
This allows us to effectively control astronomical
instruments without modifying codes. We suggest a
conceptual design of software for automation of a
small telescope such as the new wide-field 0.25m
telescope at McDonald Observatory. It can also be
applied to operation of multi-telescopes in future
projects.

[ AT-04] Fabrication of Freeform
Aluminum mirrors for Wide Field Infrared
Telescopes

Byeongjoon Jeong', Jeongha Gwak?, Soojong Pak?®,
Geon Hee Kim!, Kwang Jo Lee* Junbeom Park’,
Hye-In Lee®, Woojin Park® and Tae-Geun Ji®
!Optical Instrumentation Development Team, Korea
Basic Science Institute (KBSI), Korea

’Dept. of Astronomy and Space Science, Kyung Hee
University

3School of Space Research, Kyung Hee University,
‘Dept. of Applied Physics, Kyung Hee University
*Yoonseul Inc.

Single Point Diamond Turning (SPDT) is a
cost-effective technique to fabricate metallic
mirrors. In particular, the servo-assisted diamond
turning option is highly useful for the fabrication
of freeform surfaces. However, the SPDT process
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leaves periodic tool marks on machined mirror
surfaces, leading to undesirable diffraction effect,
as well as the deviation of input beam. In order to
solve this problem, we propose new SPDT
machining conditions to minimize tool marks. We
will also show the results from optical
measurement and Power Spectral Density (PSD)
analysis to evaluate the expectable performance
for applications in wide field infrared telescopes.

[ AT-05] BVRI Filter Standardization of
DOAO 1m Telescope

Hojae Ahn!, Soojong Pak!, Wonseok Kang?, Taewoo
Kim?

'Department of Astronomy & Space Science, Kyung
Hee University, 1732 Deogyeong-daero,
Giheung-gu, Yongin-si, Gyeonggi-do 17104, Korea
?National Youth Space Center, 200
Deokheungyangjjok-gil, Deokheung-ri,
Dongil-myeon, Goheung-gun, Jeollanam-do 59567,
Korea

National Youth Space Center has recently
founded the Deokheung Optical Astronomy
Observatory (DOAQO) 1m Telescope, which accepts
community observing applications since 2016.
Standardization and calibration of the new
observing facility are essential for astronomical
research. In this poster, we present standardization
processes and preliminary results for photometry
of the Johnson-Cousins BVRI filter system. We
selected sample data from a night in stable
weather condition. After bias, dark, and flat
corrections and photometry using ccdred and
daophot package of IRAF, we derived standardized
band pass parameters including color terms. The
corrected photometry results of the BVRI filter
system show reduced deviations from the standard
magnitudes in the literature. In addition, we
calculated atmospheric extinction coefficients and
limiting magnitudes of the telescope system. We
plan to extend these standardizing processes to
flux calibration of narrow band filters, e.g. Ha
filter.

[ AT-06] The Development of The
Observing System for Goheung Radio
Telescope (ALSHATYAT] AFAIAH 7
Ji-Sung Ha'!, Hyunwoo Kang?

!National Youth Space Center(NYSC), *Korea
Astronomy and Space Science Institute(KASI)
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KMTNet

[® KMT-01] Progress report of the deep and
wide-field imaging survey of nearby galaxies
with KMTNet

Woowon Byeon'?, Minjin Kim'? Yun-Kyeong
Sheen!, Luis C. Ho®, Hyunjin Jeong', Sang Chul
Kim'?, Joon Hyeop Lee!? Byeong-Gon Park!?,
Kwang-11Seon!?

!Korea Astronomy and Space Science
Institute, *University of Science and Technology,
SKavli Institute for Astronomy and Astrophysics,
China

In a ACDM universe, galaxies are believed to
evolve by mergers and accretions. The debris
resulting from such processes remains as diffuse,
low-surface brightness structures, such as outer
disks, stellar halos, and faint companions. These
structures will give us fruitful insight into the
recent mass assembly history of galaxies, but it is
challenging to observe them due to their low
surface brightness. In order to explore the
structural properties of outskirts of nearby
galaxies, we conduct deep wide-field imaging
survey with KMTNet. Here we present a progress
report of data reduction for the images of NGC
1291, a lenticular barred galaxy with outer rings.
To achieve accurate flat fielding, we use dark sky
flat and remove the sky gradient of each exposure
with a polynomial fit. As a result, we are able to
reach 1 sigma depth of pg ~ 29.6 mag arcsec. We
expect to investigate the surface brightness profile
of NGC 1291 in 1-D profile, and color-gradient in
the outer part of the galaxy using the B- and R-
band images.
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[ ST-01] Raman O VI Profile Analysis of



Accretion and Bipoloar Outflow in
Sanduleak’s Star

Jeong-Eun Heo!, Rodolfo Angeloni?, Francesco Di
Mille®, Tali Palma* and Hee-Won Lee!
'Department of Astronomy and Space Science,
Sejong University, Korea

2Gemini Observatory, Chile

JlLas Campanas Observatory, Chile
‘Departamento de Ciencias Fisicas, Universidad
Andrés Bello, Chile

Sanduleak’s star is a suspected symbiotic binary
located in the Large Magellanic Cloud. It is known
that it has a giant jet with physical size ~ 14pc. Its
spectrum shows two strong emission bands at
6825A and 7082A, which are originated from
Raman-scattering of O VI by neutral hydrogen
atoms. We present the high-resolution spectrum of
Sanudleak’s star obtained with MIKE at the
Magellan-Caly telescope to investigate the O VI
emission region based on the profiles of the two
Raman features. In this spectrum, it is noted that
the Raman 6825A feature exhibits a single broad
peak profile, which is in high contrast with a clear
triple peak profile of the Raman 7082A feature. In
our analysis we suggest that the O VI emission
region consist of three main emission parts: an
accretion disk, a bipolar outflow and an optically
thick, compact component surrounding the white
dwarf. By performing Monte Carlo simulation we
constrain the representative column density of the
H [ scattering region N_HI ~1x10%23 cm”*—2,
which is in accordance with the observed flux ratio
in the two Raman features F(6825)/F(7082) ~ 4.5.

[ ST-02] Formation of short-period black
hole binary systems from Population III stars
as grativational wave radiation sources

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

Massive Population III black hole binary systems
are one of the suggested candidate sources of the
recently detected gravitational wave radiation
(GWR). GWR detection from a black hole binary
system requires a sufficiently short orbital
separation at the time of their formation, such that
they would undergo coalescence within the Hubble
time. This condition cannot be simply fulfilled by a
short initial period, because binary interactions
such as mass transfer and common envelope
evolution can largely change the orbital

parameters and the masses of stellar components.
Here, we discuss the possibility of black hole
binary mergers from massive Pop III binary
systems, using a new grid of Pop III binary
evolutionary models with various initial primary
masses (20 Me < M < 100 Me) and initial
separations, for different initial mass ratios (q =
0.5 - 0.9).

[ ST-03] Photometric Observations for &
Sct and SX Phe Variables

Jiveon Kim' (Z1A]9), Heejin Kim? (73] %l), Seulki
Han'! (3t%7]) , Jonghyung Kim® (Z1£3%), Eunchae
Lee* (0] 24}), Wonseok Kang® (7}¢A)

Kyung Hee University(Z3]D}), ?Yonsei
University(9A)0}), *Kyungpook National
University(Z%0}), ‘Seoul National
University(A]£0§), *National Youth Space
Center(=g 18§ 2 H-R2FA] S HE])
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Solar Dynamics Laboratory Group

Our group aims to reveal the dynamical nature
of solar plasmas producing various kinds of active
phenomena observed in the Sun, such as solar
cycle, solar flares, jets, sunspots, solar winds and
coronal mass ejections. We investigate these
phenomena by numerical
based on computer simulation with ground-based

and space observation data. The members of our

combining modeling

group are Dr. Tetsuya Magara (leader), Jun Mo An
and Hwanhee Lee in an MS-PhD combined course.
Currently we are studying the recycling process of
a magnetic field in a deep interior of the Sun,
transporting process of a magnetic field through
the solar convection zone where
magnetoconvection operates, emergence process of
a magnetic field into the solar atmosphere,
dissipation process of a magnetic field in the solar
atmosphere which causes the heating of the solar
corona and the generation of a solar wind, and
eruption process 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
Information and Communications Technology) in

Japan in order to develop a state-of-art
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three-dimensional unstructured 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
seven research fellows: Dr. Xiao-Dong Li, Dr.
Hyunmi Song, Dr. Raphael Gobat, Dr. Stephen
Appleby, Dr. Jihye Shin, Owain Snaith, and Dr.
Motonari Tonegawa. Also Prof. Christophe Pichon
at Institut d’Astrophysique de Paris visited KIAS as
a KIAS scholar for about three months in 2016.

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 1V consists of three survey programs,
APOGEE-2, MaNGA, and eBO0OSS. He is also a
member of the Dark Energy Spectroscopic
Instrument (DESI) consortium, which plans to
construct a new
spectrograph to carry out dark energy-related
survey sciences. He has worked as the
Editor-in-Chief =~ of Journal of the
Astronomical Society. He is leading a group of

wide-field multi-object

Korean

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 2076.
Research Prof. Juhan Kim has been rebuilding the
cosmological N-body simulation code (GOTPM). He
adopted the Recursive Multi-Section technique to
determine the local domain shape for better
computing and network performances. He is also
studying the cosmic matter-density evolution by
solving the Euler analytically and
numerically in the Lagrangian space. Also He has
provided the KIAS group members with the
processed data of the Horizon Run 4 simulation
for the study of cosmology and galaxy formations.
He has taken a managing role in preparing the

equation

Horizon Run 5, with which KIAS members will
study the formation and evolution of galaxies in
the cosmic volume with the RAMSES code.

Research Prof. Ho Seong Hwang made a
cosmological test of the Lambda Cold Dark Matter
(LCDM) model by comparing the physical properties
of large-scale structures of the universe between
observations and
HectoMAP galaxy redshift survey and the Horizon
Run 4 simulation for the comparison, and found
that the size, richness and volume distributions of
observed large-scale structures at intermediate
redshifts are remarkably similar to the predictions

simulations. He used the

of the LCDM model. He also tested the cosmic
variance of galaxy number counts and examined
the evolution of scaling relations for quiescent
galaxies using the SHELS galaxy redshift survey.

Dr. Sungwook E. Hong, who has move to KASI
in the last December, published a paper on the
properties of simulated galaxies from the Horizon
Run 4 simulation, and worked with Dr. H. Song
and Prof. C. Park to generate a mock AGN
sample. Together with Dr. R. Gobat, he also
published a paper on the evolution of galactic
habitability in the universe. He is working on the

conceptual design of a fiber-fed multi-object
spectroscopy suitable for the Giant Magellan
Telescope, as well as some instrumental

collaborations with AAO in Australia and IUCAA in
India.

Dr. Xiao-Dong Li and Prof. Park applied the
Alcock-Pacyznski (AP) test to the Sloan Digital Sky
Survey III galaxies and put very tight cosmological
constraints on cosmological parameters such as
the density parameter and dark energy equation of
state. Dr. Li is also working on a project using the
shape of the 2-point correlation function across
the line of sight to constrain the cosmological
parameters from the volume effect, and another
project applying the AP test using the 3-point
correlation function.

Dr. Hyunmi Song and Prof. Park have been
trying to plant quasars in dark matter halos of a
cosmological N-body simulation, Horizon Run 4, to
generate mock quasar catalogs. Dr. Hyunmi Song,
Prof. Ho Seong Hwang, and Prof. Park worked on
the MMT/Hectospec redshift data in the field of the
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Abell 2199 cluster, and analyzed the spatial and
kinematic distributions of the cluster galaxies in
comparison with the ICM of the cluster using the
Suzaku X-ray data.

Dr. Raphael Gobat and Dr. S. Hong have worked
on semi-analytic models of planetary distribution
functions in galaxies across cosmic time, with an
habitable planets. Dr.
Raphael Gobat has also studied star formation
rates and stellar population gradients in early-type
galaxies at z>1.5. This represents the first direct
confirmation of

emphasis on terrestrial

inside-out quenching in

high-redshift non-star forming galaxies.

Dr. Stephen Appleby joined the astrophysics
group in September 2015. He has been working
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, together with Prof. Park, Prof.
Kim, and Dr. Snaith, is preparing a large-volume
and high-resolution hydrodynamic simulation, to be
called Horizon Run 5. She published a paper on
the low-end mass function of the Quintuplet
cluster. She finished a project on hydrodynamic
simulations of the central molecular zone with a
realistic Galactic potential.

Dr. Owain Snaith, along with Prof. Kim and Prof.
Park, has studied the evolution of the gas power
spectrum in cosmological simulations, especially
how the power spectrum evolves depending on the
resolution of the simulation initial conditions. He is
working with Dr. J. Shin on a parameter study in
order to tune the simulation code to observations,
ready for the Horizon Run 5 simulation later in the
year. He is studying dark matter halos in the
[llustris simulation and is interested in exploring
the chemical evolution of galaxies in simulations
using a variety of approaches.

Dr. Motonari Tonegawa, a new research fellow

70 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

arrived at KIAS on December 1st, works on
research topics such as the large-scale structure
of the Universe, observational cosmology, and
redshift surveys. He tries to measure the velocity
dispersion of galaxies in virialized systems and its
redshift evolution, through the Finger-of-God effect
seen in the two-point correlation function of MMT
spectroscopic sample, to compare with the
prediction of General Relativity and other
cosmology models.
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Sascha Trippe's group focused mainly on the
physics of the central parsecs of active galactic
nuclei (AGN). They conducted
observations using the Korean VLBI Network (KVN)
and the KVN and VERA Array (KaVA) within the
frame of the Plasma-physics of Active Galactic
(PAGaN)
understanding the
propagation of AGN jets. Their group is part of the
AGN Working Group of the Korean-Japanese KaVA
Science Group, the East-Asian AGN working group,
and the East-Asian VLBI  Network (EAVN)
collaboration. They were awarded a 3-year
KASI-University Cooperation Grant for exploring a

interferometric

Nuclei project which is aimed at

formation, collimation, and

new approach to optical interferometry. Additional
research projects were targeted at the dynamics of
early-type galaxies and the polarization of cosmic
microwave background radiation. Notable science
results were (a) the discovery of a relation
between the time scale of AGN variability and
accretion rate, (b) the finding that oscillations of
electric charges caused by gravitational waves
might contribute to the polarization of the cosmic
microwave background, and (c) the discovery that
systematic deviations from the virial relation
observed for early-type galaxies are caused by a
scaling of ellipticity with galaxy mass. Two group
members were awarded research prizes: Junghwan
Oh received the KAS Rising Star Award, Sascha

Trippe received the JKAS Award.
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Aasi, J.; Abbott, B. P.; Abbott, R.; Abbott, T. D.;
Abernathy, M. R.. Acernese, F.; Ackley, K.. Adams,
C.; Adams, T., Addesso, P.; Lee, H. M. and 910
coauthors, 2016, “Search of the Orion spur for
continuous gravitational waves using a loosely
coherent algorithm on data from LIGO
interferometers”, PHYSICAL REVIEW D, vol. 93,
Issue 4
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M. Van Putten's research group includes two
new graduate students with a focus on (i)
searchesfor broadband extended gravitational wave
emission from nearby core-collapse supernovae; (ii)
weak gravity in cosmology and galactic dynamics;
and (iii) searches for moons around exoplanets
with the upcoming James Webb Telescope (JWT).
His is a member of the KAGRA gravitational wave
detector in Japan, a newly established CRC Center
for High Energy Astrophysics (CHEA), UNIST, and
frequently collaborates with Pr. M. Della Valle
(Director of the Observatory of Naples, Italy) and
Pr. A. Levinson (Tel Aviv University). His research
is supported by an individual NRF grant (50
MWon/year) and CHEA (1.5 BWon/year). His
research on strong and weak gravitation was
recently presented in an invited colloquium at the
University of Western Australia (UWA), Perth,
Australia, and has been featured by two Press
Releases (Sejong University and INAF, Italy). For
deep searches of GW-waves, he developed a new
butterfly filter implemented on a newly constructed
heterogeneous 44 teraflop GPU-CPU platform
under OpenCL. It operates at 80% efficiency
normalized to clFFT. At 26 million template second
performance, it defines the most sensitive search
algorithm for gravitational waves ever for the high
frequency regime of 350-2000 Hz relevant to
core-collapse SNe. He developed a theory of weak
gravity with explicit expressions for dynamical dark
energy and Milgrom's law (equivalent to the
baryonic Tully-Fisher relation) in terms of the
Hubble and deceleration parameter of three-flat
Friedmann-Robertson-Walker universes. It explains
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a remarkably sharp transition recently identified in
high resolution galaxy rotation data. Continuing
work on strong and weak gravity aims at a deep
search for GW bursts in all of LIGO Sé6 on an
extended 128 teraflop GPU-CPU system:; a
confrontation of weak gravity with with recent data
on the Hubble parameter and Manga data on
galaxy rotation curves; and the development of
methods to search for moons around exoplants
with  JWT. In a separate
co-developed a theory of exponential growth in
anthropogenic earthquakes and statistic analysis of
risk based on a running b-values. With no priors,

development, he

the proposed new method is fundamentally

different from the commonly used
Gutenberg-Richter b-value that is based on a
cut-off in
distributions of magnitude. A specific prediction
relevant to the Groningen earthquakes in The

Netherlands (over 120 events per year in 2016) is

somewhat  arbitrary  choice of

an exponential increase to about one event per
day in 2025. It predicts an adverse outlook on
fractures, from high frequency more so

than high magnitude events. His teaching on
mathematical astronomy has been accepted for
publication by SpringerNature, in "Introduction to
Methods of Approximation in  Physics and
Astronomy”, April 2017, to appear.

several
aspects SDSS-1V
survey, with a focus on the Lyman-Alpha forest

G. Rossi has been working on

cosmological related to the
and on massive and sterile neutrinos. In particular,
he has developed a new suite of hydrodynamical
simulations that will be useful for studying the
impact of these particles on cosmological
structures; the simulations were produced using
the KISTI supecomputer Tachyon? under allocation
KSC-2016-G2-0004. In January 2016, he became
the co-leader of the newly formed SDSS-IV eBOSS
simulations working group, and took over on the
management of the National Energy Research
Scientific Computing Center (NERSC) computational
facilities (Cori and Edison) for the collaboration.
During 2016, G. Rossi has also expanded his
cosmology group with the addition of new students
- all actively involved in the SDSS-IV - and invited

and hosted several visitors, among which Prof.

82 / Bull. Kor. Astron. Soc. Vol. 42 No.1, Apr. 2017

Suto from the University of Tokyo. In collaboration
with the Italian Embassy, G. Rossi has organized
the “1st Korea-lItaly
Microwave Background Science and Cosmology’ at
Sejong University, along with two institutional visits
to KASI and the IBS headquarter by an Italian
delegation - with the goal of bringing for the first
time CMB science in Korea, a scientific field in

Symposium on  Cosmic

which Italy detains a strong leadership especially in
connection with the Planck satellite. The meeting
was also pivotal for initiating the planning of the
Busan 2021 XXXI International Astronomical Union
IAU General
Secretary, Professor Piero Benvenuti, visited
BEXCO and interacted with the top leaders of the
Korean IAU and KAS. The meeting led to join the
planned Stage-IV CMB experiment CORE, and G.
Rossi also received an Italian Bilateral Scientific
Cooperation Award Nomination by the Italian
Ministry of Foreign Affairs for a significant
contribution to the advancement of science and
technology, thus improving Italy's S&T relations
with foreign countries. Since last January 2016, he
has presented results of his research in several

(IAU) General Assembly, as the

national and international conferences and
meetings (12), and gave a total of 19 invited
colloquia and seminar talks, along with a public
talk at the Italian Embassy. During the Summer
2016, he was also a CAASTRO research scholar at

the University of Queensland in Brisbane, Australia.
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range of high energy phenomena of compact
objects and their environment. These astrophysical
systems enable us to probe the laws of physics in
the most extreme physical conditions which cannot
be attained in any terrestrial laboratories. For
multi-wavelength investigations, the state-of-art
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world, including XMM-Newton, Chandra, Suzaku,
Swift, Gemini, Hubble Space Telescope, Australian
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of the founders of Fermi Asian Network (FAN)
which leads a series of long-term internationally
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joined the project, which is led by the International
Space
approaches to investigate the active processes in
the central regions of galaxies.
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EXPLORE UNCHARTED TERRITORY OF THE LUNIVERSE

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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