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2019 KAS spring Meeting 4. 11

09:00~

10:00 | 5=
1990 | emy hl
10:10~ Zﬂ'IH"EZl' |DV|tEd Talk, (il'él‘: 7:!%4\—)
10:50 ° ZIT-01 Jeong-Eun Lee
1932 [ 7w
A 1E2H(311~313) A2 E2H(314~315) A32rE2(316~317)
Q251 (& YE) Mtz . =
- : AT (R AR BT (2t 28A)
AlZtR Egg’tigﬁks' Spiralarms & @M &EStar-Foromation CI\/OIE & C%rona Hole
H%)N TGC-01 Yun Hee Lee TM-01 Woojin Kwon 7SS-01 Ryun-Young Kwon
H;SN TGC-02 Woo-Young Seo TM-02 Jaeyeong Kim £SS-02 Roksoon Kim
Hig~ TGC-03 Yonghwi Kim TM-03 Hee-Weon Yi TSS-03 Hyeonock Na
HggN TGC-04 Joon Hyeop Lee TIM-04 Hyeong-Sik Yun T£SS-04 Soojeong Jang
1%?? —+GC-05 Sung-Ho An TIM-05 Sung-Yong Yoon -+SS-05 [I-Hyun Cho
]%%SN T+GC-06 Hanwool Koo T+IM-06 Yong-Hee Lee —£SS-06 Yeon-Han Kim
e
5 SiM QB . BN (243 AED)
Ho ZIZE O|AFA StA Ol &tA ZI2H ot S S S
ilérNu_Ol'Z (2|'o O|oo) o’[acl” STSoeﬁ’a??’lS(sz’[Lcr’n I_ﬁL) New Solar .
y Analytical Techniques
12?(5% MGC-07 Sung-Min Yoo +SS-07 Yong-Jae Moon
14:15~ HtSA-01 Jeong-Eun Heo
14530 —+GC-08 Junhyun Baek —£SS-08 Taeyoung Kim
]iigN TGC-09 Kyuseok Oh MSA-02 Seung-Won Yang | ##SS-09 Sumiaya Rahman
JégSN FGC-10 Jaejin Shin TSA-03 Beomdu Lim £SS-10 Hyunjin Jeong
129971 26C-11 | Rongxin Luo FSA-04 | Sang Hyun Lee | TSS-11 | Daye Lim
123571 26C-12 | Yongjung Kim SA-05 | Chul Chung 55-12 | Jin-Yi Lee
12357 | Az o #4
1090~ | marjus 9 2o
04 R|M25t/0| 22 ZE
922513 (243 0|Z#) (2 323) SHNM EHT (3 AZE2)
Galaxy Evolution High Energy Astronomy Event Horizon Telescope
Theoretical Astronomy
163971 2GC-13 | Young-Wook Lee | HT-01 | Kyujin Kwak FEHT-01 | (38 youna Kim
16:857 | #GC-14 | Youkyung Ko THT-02 | Gwanwoo Park TEHT-02 | llie Cho (25")
1;?(5% FGC-15 Jisu Kang THT-03 | Jaeguen Park FEHT-03 | Taehyun Jung (20"
17215~ | 26c-16 | Mina Pak MHT-04 | Inhyeok Song TEHT-04 | GUang-Yao Zhao
17:30 (20"
1;431%% 2GC-17 Jeong Hwan Lee AHT-05 | Ji-Hoon Ha
1273613 “+GC-18 Jongwan Ko THT-06 Soonyoung Roh
18:00 | PHEEGENH™AIY 22)
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2019 KAS spring Meeting 4. 12

09:30~ Invited Talk (&2 244
1070 | ANEEE 2IT-02 Juhan Kim
8% (s
oEg 2t A 1eE2H311~313) AH28E2H314~315) AH3LHHE2H(316~317)
Azim | 2RSS (@ 019 EM- 2D (212 0Ig) EHO%;FF/’%E%S@ (@ 28
= Observational Cosmology Inter-Korean Astronomlcal Cooperation Planetary Science
19:397 | 2GC-19 | Minhee Hyun 755-13 | Kyung-Suk Cho
10',45~ ZIKAC-01 | Hyun-kyoo Choi
11:00 TGC-20 | Jinsu Rhee 7SS-14 Sibaek Yi
H?SON TGC-21 | Jeffrey Hodgson THKAC-02 | Insung Yim(20') TSS-15 Youngjun Park
IS HKAC-03 | Hong-Jin Yang(20') 755-16 | Sang Joon Kim
11.'30~ 8tGC-22 | Young-Lo Kim
11:'45 THKAC-04 | Youngsik Park(20") SS-17 Chae Kyung Sim
115657 | MGC-23 | Dahee Lee 755-18 | Joo Hyeon Kim
35 [son
SFE (@ UFE gtEE2 & 01EE) Ed MM-KMTNet(Z2: 252])
Cosmology ISM
13397 | D01 | Jinn-Ouk Gong | FM-07 | Jungyeon Cho FKMT-01 | Chung-Uk Lee
138’0& T+CD-02 | Kyungjin Ahn —M-08 Jihye Hwang TKMT-02 | Sun-Ju Chung
]2%% T+CD-03 | Benjamin L'Huillier | <tM-09 Heesun Yoon TKMT-03 | Hong Soo Park
HQSN -+CD-04 | Srivatsan Sridhar TM-10 Hyeseung Lee TKMT-04 | Jae-Woo Kim
]22&” T+CD-05 | Jacobo Asorey THM-11 Hyseung Lee TKMT-05 | Seongjae Kim
12657 | CD-06 | Graziano Rossi | FHM-12 | Yong-Hyun Lee KMT-06 | Joonho Kim
355 s
UROZARIIS (31 o) | R EEea A (B SR KMTNet / SHIRISHERY: 4212)
Astronomical Instrumentation NquJrclgrll?al Analyaslc elations KMTNet / PlanetaryScience
12307 | 7aT-01 | Woong-Secd TEN-01 | Ah-Chim Sul FKP-01 | Hongu Yang
Egoy TAT-02 | Myungshin Im TEN-02 Sanghyun Ha TKP-02 Mingyeong Lee
12097 | #AT-03 | Chunglee Kim TEN-03 | Insun Ahn TKP-03 | Masateru Ishiguro
16:95~ | qaT-04 | Sregory SungHak | 2EN-04 | sang-Hyeon Ahn JIKP-04 | Yoonsoo P. Bach
18:297 | 3AT-05 | Junghwan Oh TEN-05 | Sanghyuk Moon FKP-05 | Sunho Jin
]gggN TAT-06 | Haeun Chung TEN-06 Joongoo Lee TKP-06 Jooyeon Geem
16297 | anemy SLETAEA A4 L T3
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Schedule of Poster Session 4. 11~12

poster size : A0
YHZO} EAEPS LHEAF LHFO} EAERS YHAY
Py IIAE-O1 Sang Hyun Lee TGC-01 Taysun Kimm
ZAE-02 Sophia Kim EGC-02 Sang-Sung Lee
I IM-01 Neha Sharma IGC03 Sungyong Hwang
I IM-02 Hye-in Lee TGC-04 Kwang-Il Seon
ZIM-03 Giseon Baek EGC-05 Hyeonmo Hwang
I|M-04 YoungJoo Yun ZGC-06 Jinhyub Kim
IZIM-05 In Kang EGC-07 Donghyeon J. Khim
IIM-06 Daleong Jang IGC-08 Suhyun Shin
I|M-07 [I-Joong Kim ijjv ZGC-09 Gu Lim
ZIM-08 Mili Jeong =7 2GC-10 Seong-Kook Lee
N7H22Y) ZIM-09 Sehwan Cheon EGCT1 Jae Yeon Mun
HAME/ IIM-10 Hyejin Park IGC-12 Sang-Hyun Kim
<el=st IIM-11 Hyun-Jeong Kim TGC-13 Hye-Ran Lee
ZIM-12 Eun Jung Chung TGC-14 Panomporn Poojon
ZIM-13 Kee-Tae Kim EGC-15 Seona Lee
ZIM-14 Seunghyeon Park IGC16 Woorak Choi
HEIM-15 Chongsam Na EGC-17 Yoon Chan Taak
ZIM-16 Shinyoung Kim ZCD-01 Feng Shi
ZIM-17 Thiem Hoang ZCD-02 Hyunbae Park
IIM-18 Sung-Ju Kang ozgy ICD-03 Cristiano Sabiu
A= =20||H7| ZCD-04 Mijin Yoon
EAT-01 Min-Su Shin ZCD-05 Hanwool Koo
IIAT-02 Tae-Geun Ji ZCD-06 Sungwook E. Hong
;ji—;?l_; IAT-03 Jimin Han EBMM IKMTNet-01 | Dong-Heun Kim
EAT-04 Jae-Joon Lee (KMTNet) EKMTNet-02 | Woowon Byun
IIAT-05 Changgon Kim IISA-01 Min-Ji Jeong
;gd?_%;g“% IIAA-01 Jeongkwan Yoon ISA-02 Youngdae Lee
HSS-01 Daye Lim HSA-03 Sang Hyun Lee
HSS-02 Harim Lee HESA-04 Jae Woo Lee
ZSS-03 Eunsu Park gl ZSA-05 Kiehunn Bach
IISS-04 Jaekyun Park eAH IISA-06 Kiehunn Bach
EHU/EHEA|
IISS-05 Su-Chan Bong IISA-07 Seok-Jun Chang
ILSS-06 Seonggyeong Jeon ISA-08 Hojae Ahn
ISS-07 Sangho Choi IISA-09 Sophia Kim
IISS-08 Jihye Kang IISA-10 Jang-Ho Park
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09:00~10:00 c =
10:00~10:10 71 3] A : EEgE shelR}
2374 Z}H : Jongsoo Kim(Z1E4)[KASI]

10:10~

10:50 = IT-01 (p.33)
Episodic Accretion in Star and Planet Formation
Jeong-Eun Lee(0]A-&)[Kyung Hee University]

10:50~11:00 SAAIRE
et 1 ZH} © Hong Soo Park(¥FE4M)[KASI)
Bars, Disks, Spiral arms and Rotation © e

11:00~

11:15~

11:30~

11:45~

12:00~

12:15~

11:15 3 GC-01 (p.33)
A new approach to classify barred galaxies based on the potential map
Yun Hee Lee(0]&3]), Myeong-Gu Park(2/H1)[KNU], Hong Bae Ann(9r=Hj)[PNU],
Taehyun Kim(ZEj$1)[KASI], Woo-Young Seo(A]-2%F)[SNU]
11:30 ++ GC-02 (p.34)
A Numerical Study of Stellar Bars and Nuclear Rings in Barred Galaxies
Woo-Young Seo(A]LF)CNBU],Woong-Tae Kim(Z-&Ef)[SNU]
11:45 F GC-03 (p.34)
Spiral Arm Features in Disk Galaxies: A Density-Wave Theory
Yonghwi Kim(Z1-83])[KIAS/Peking University], Luis C. Ho[Peking University]
12:00 + GC-04 (p.34)
Galaxy Rotation Coherent with the Average Motion of Neighbors
Joon Hyeop Lee(0]&&), Mina Pak(¥tqlo}), Hye-Ran Lee(o]&|=2H)[KASI/UST],
Hyunmi Song(£-$10])[KASI]
12:15 F+ GC-05 (p.35)
The Spin-Orbit Alignment of Dark Matter Halo Pairs: Dependence on the Halo Mass and
Environment
Sung-Ho An(QtAd3), Suk-Jin Yoon(=1Xl)[Yonsei University]
12:30 ++ GC-06 (p.35)
Detection of Intrinsic Spin Alignments in Isolated Spiral Pairs
Hanwool Koo(7tgH2)[KASi/SNU], Jounghun Lee(0]&&)[SNU]

12:30~14:00 A A7

525} 2 %} X
AGN g 1 Sang-Sung Lee(0]4d)[KASI]
14:00~14:15 A GC-07 (p.35)

Understanding the physical environment of relativistic jet from 3C 279 using its spectral
and temporal information

Sung-Min Yoo(SAT)[CBNU], Sang-Sung Lee(o]A4Hd)[KASI/UST], Hongjun An(9r&4)[CBNU],

Sang-Hyun Kim(Z4H$1)[KASI/UST], Jee Won Lee(o]X]{d), Jeffrey A. Hodgson[KASI],

Sincheol Kang(73A174)[KASI/UST]
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| Algdar g : 49 119 (5)

Peot 2

AGN zp4 : Sang-Sung Lee(0]AH9)[KASI]

14:15~14:30 ++ GC-08 (p.35)
BAT AGN Spectroscopic Survey - The parsec scale jet properties of the ultra hard X-ray
selected local AGNs
Junhyun Baek(88&3), Aeree Chung(Zdof2])[Yonsei university],
Kevin Schawinski[ETH Zurich], Kyuseok Oh[Kyoto University], Ivy Wong[ICRAR],
Michael Koss[Eureka Scientific Inc.], BASS team
14:30~14:45 S GC-09 (p.36)
An observed link between AGN Eddington ratio and [NII] A6583/Ha at 0.6<z<1.7
Kyuseok Oh(Q-+A)[Kyoto University/JSPS Fellow], Yoshihiro Uedal[Kyoto University],
Masayuki AkiyamalTohoku University,], Hyewon Suh[Subaru Telescope],
Michael Koss[Eureka Scientific], Richard Mushotzky[University of Maryland],
Guenther Hasinger[European Space Agency], Daichi Kashino[ETH Zurich],
John Silverman|Kavli Institute]
14:45~15:00 ++ GC-10 (p.36)
Instantaneous AGN feedback at the central part of NGC 5728
Jaejin Shin(AAjA), Jong-Hak Woo($ZSH[SNU], Aeree Chung(%gofa]),
Junhyun Baek(¥88%3)[Yonsei University], Kyuhyoun Cho(&Z++%), Daeun Kang(73tH2),
Hyun-Jin Bae(8]&X1)[SNU]
15:00~15:15 ++ GC-11 (p.36)
Probing the Feedback Process in Local Type-2 AGNs with Integral-Field Spectroscopy
Rongxin Luo, Jong-Hak Woo(13F2), Jaejin Shin(A1&XjAl), Daeun Kang(73th),
Hyun-Jin Bae(8j@%1)[SNU], Marios Karouzos[United Kingdom]
15:15~15:30 ++ GC-12 (p.37)
The Infrared Medium-deep Survey. VI. Discovery of Faint Quasars at z ~ 5 with a
Medium-band-based Approach
Yongjung Kim(Z2-€74), Myungshin Im(2HAI)[SNU], Yiseul Jeon(Fo]Z)[FEROKA Inc.],
Minjin Kim(ZAQ1A1)[KNU], Soojong Pak(gt5%)[KHU], IMS Team

15:30~16:30 APRIEY, ZLAH @R

»e
Me

JE

2235} 3
Galaxy Evolution

5P : Joon Hyeop Lee(0]&3)[KASI]

16:30~16:45 L GC-13 (p.37)
Assembling the bulge from globular clusters: Evidence from sodium bimodality
Young-Wook Lee(0]9<), Jenny J. Kim, Chul Chung(®#A), Sohee Jang(A3A),
Dongwook Lim(¥5-2)[Yonsei University]
16:45~17:00 ++ GC-14 (p.38)
Stellar populations of the M87 globular cluster system
Youkyung Ko(12-8-73), Eric W. Peng[Peking University],
Alessia Longobardi[Aix Marseille Univ,| et al.
17:00~17:15 F GC-15 (p.38)
How are SO galaxies formed? A case of the Sombrero galaxy
Jisu Kang (%4X]4), Myung Gyoon Lee (o]H+H)[SNU], In Sung Jang (&21/d)[Leibniz-Institut fir
Astrophysik Potsdam], Youkyung Ko (11-873)[Peking University/Kavli Institute],
Jubee Sohn (£ZH|)[Smithsonian Astrophysical Observatory]|, Narae Hwang (Z}z2f),
Byeong-Gon Park (8FH1)[KASI]

10 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019



| Aldery g 449 119 (5)

Reot 3

Galaxy Evolution &g+ Joon Hyeop Lee(clZE)KASI]

17:15~17:30 ++ GC-16 (p.38)
Passive spiral galaxies: a stepping stone to S0s?
Mina Pak(¥tqlo}), Joon Hyeop Lee(o]&)KASI/UST], Hyunjin Jeong(®d ¥ X1), Suk Kim(71A),
Rory Smith[KASI], Hye-Ran Lee(o]&|&t)[KASI/UST]
17:30~17:45 - GC-17 (p.38)
A deep and High-resolution Study of Ultra-diffuse Galaxies in Distant Massive Galaxy
Clusters
Jeong Hwan Lee(0]7A%h), Jisu Kang(73x]%)[SNU], In Sung Jang(%}Q14d)[Leibniz Institute for

Astrophysics Potsdam], Myung Gyoon Lee(o]®H+)[SNU]
17:45~18:00 T GC-18 (p.39)

The first detection of intracluster light beyond a redshift of 1
Jongwan Ko(11&-2H)[KASI], Myungkook ]. Jee(wlaudrbr)[Yonsei University]

18:00~ Blealy

- =

rol
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| AT EA A 49 119 (2) |

| ZAZAR LR A% : Jongsoo Kim(Z%2)KASI]

10:10~10:50 = IT-01 (p.33)
Episodic Accretion in Star and Planet Formation
Jeong-Eun Lee(0]A-&)[Kyung Hee University)

10:50~11:00 FAAIZE
X Z_]— a1 .
IgME&EStar—Formation F3 ¢ Seolt Ji Yeon(HrIIKASI

11:00~11:15 F IM-01 (p.41)
BISTRO: Magnetic Fields in Serpens Main
Woojin Kwon(H-2X1)[KASI/UST] on behalf of the BISTRO team
11:15~11:30 + IM-02 (p.41)
AKARI/IRC spectroscopic survey for interstellar ice study
Jaeyeong Kim(ZAA ), Jeong-Eun Lee(0]A-2)[KHU], I1-Seok Kim(Z2A)[Space Environment
Laboratory], Yuri Aikawa[University of Tokyo], Woong-Seob Jeong(7d-2/d),
Ho-Gyu Lee(0]5+)[KASI], Jennifer A. Noble[The University de Lille],
Michael M. Dunham[University of Virginia/Harvard-Smithsonian Center]
11:30~11:45 S+ IM-03 (p.42)
CHEMICAL PROPERTIES OF CORES IN DIFFERENT ENVIRONMENTS; THE ORION A, B AND
A ORIONIS CLOUDS
Hee-Weon Yi(0]3]¥), Jeong-Eun Lee(0o]&-2)[KHU], Tie Liu[KASI/East Asian Observatory],
Kee-Tae Kim(Z17]ER)[KASI]
11:45~12:00 S+ IM-04 (p.42)
TIMES: mapping Turbulent properties In star-forming MolEcular clouds down to the Sonic
scale. I. the first result.
Hyeong-Sik Yun(&&Al), Jeong-Eun Lee(o]&-&)[KHU], Yunhee Choi(&]2-3])[KASI],
Neal ]J. Evans II[KASI/University of Texas], Stella S. R. Offner[University of Texas],
Yong-Hee Lee(0]€3]), Giseon Baek(817]41)[KHU], Minho Choi(X]?15),
Hyunwoo Kang(733-2)[KASI], Seokho Lee(0]Al3), Ken'ichi Tatematsu[NAO]J],
Mark H. Heyer, Brandt A. L. Gaches[University of Massachusetts], Yao-Lun Yang[University
of Texas], Jae Hoon Jung(FA|&), Changhoon Lee(o]&}-&)[KASI]
12:00~12:15 S+ IM-05 (p.42)
High-resolution Near-infrared Spectroscopy of IRAS 16316-1540: Evidence of Accretion
Burst
Sung-Yong Yoon(+Ag), Jeong-Eun Lee(0]X-2), Sunkyung Park(g4173), Seokho
Lee(o]d 3)[KHU], Gregory J. Herczeg[Peking University], Gregory Mace[University of Texas],
Jae-Joon Lee(o]x}&)[KASI]
12:15~12:30 + IM-06 (p.43)
The JCMT Transient Survey: Examination of Periodic Variability in nearby Star-forming
Regions
Yong-Hee Lee(0]€3]), Jeong-Eun Lee(0]&2)[KHU], Doug Johnstone[NRC Herzberg
Astronomy and Astrophysics Canada/University of Victoria], Gregory J. Herczeg[University
of Victoria], Steve Mairs[NRC Herzberg Astronomy and Astrophysics Canada/University of
Victoria/East Asian Observatory]

12:30~14:00 A AL

12 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019



14:30~14:45 A SA-02 (p.47)

AR AR 49 11D ()
B8 X 394 14} : Deokkeun An(QH-)EWU]
Star & Stellar System cokkeun e
14:00~14:30 ¥} SA-01 (p.46)
Atomic Raman Spectroscopy of Wind Accretion in Symbiotic Stars

Jeong-Eun Heo(3]%-2), Hee-Won Lee(0]3]9)[Sejong University]
Migration of Radiative Gas Giants with GIZMO
14:45~15:00 S+ SA-03 (p.47)

Rodolfo Angeloni[Universidad de La Serena]

olH T

oo

Seung-Won Yang(d4<), Woong-Tae Kim(71-2
Beomdu Lim(
15:00~15:15 I+ SA-04 (p.47)

S E[SNU]
Discovery of new open cluster by the Gaia DR2

A pilot study of the two OB associations Cygnus OB2 and Carina OBl using the Gaia data
JIKHU], Yaél Nazé, Eric Gosset, Gregor Rauw[Université de Liége]
15:15~15:30 S+ SA-05 (p.47)

71223

oo v

Seunghyeon Kim (
globular clusters and their host galaxies

Sang Hyun Lee(0]4}dd)[KASI/University of Ulsan], Gyuheon Sim(A3%1)
15:30~16:30

)[Ulsan Science high school]
ALzl &

New implications on the analysis of.stellar populations based on the close link between
Chul Chung(®&A), Suk-Jin Yoon(&AXl), Young-Wook Lee(0]
TAEH YR

S EREEE R

e
Mo

)Yonsei University]
UEQ]

High Energy Astronomy/Theoretical Astronomy
16:30~16:45 I+ HT-01 (p.48)

ZH} : Jinn-Ouk Gong(

Kyujin Kwak(Z+X1), Kwang Hyun Sung(

S)KASI]
Estimating Mass and Radius of a Neutron Star in Low-Mass X-ray Binary

3 kU A 3+3]
16:45~17:00 S+ HT-02 (p.48)

O o

17:00~17:15 =+ HT-03 (p.48)

). Young-Min Kim(Zggl)
Myungkuk Kim(7Z1®H=), Chang-Hwan Lee(o
Dependence of tidal disruption flares on stellar density profile and orbital properties

JRDIUNIST]],
1€ [PNU]
17:15~17:30 A HT-04 (p.48)

Gwanwoo Park(gri2), Kimitake Hayasaki|CBNU]
FAR-INFRARED SPECTRAL ENERGY DISTRIBUTION OF THE PULSAR WIND NEBULA 3C 58
17:30~17:45 L HT-05 (p.49)

Jaeguen Park(2fA<%), Hongjun An(
Why Are Cool Structures in the Universe Usually Filamentary?

o=
Inhyeok Song(4¢13), Gwang Son Choe(%]841), Sibaek Yi(o]A]8H) Hongdal Jun(

H&-)[CBNU]
1), ) KHU]
Electron Pre-acceleration in Weak Quasi-perpendicular Shocks in Clusters of Galaxies
Ji-Hoon Ha(3}X]&)[UNIST], Hyesung Kang(733]|Ad)[PNU], Dongsu Ryu(&%-4)UNIST]
17:45~18:00 S+ HT-06 (p.49)

Radio relics in merging clusters of galaxies

Soonyoung Roh(x=%9%), Dongsu Ryu( 2)[UNIST]
18:00~ oAk

o
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2154)KAS |

LSRR
ao T

ZHF : Jongsoo Kim(

Jeong-Eun Lee(0]A-&)[KyungHee University)

10:10~10:50 = IT-01 (p.33)
Episodic Accretion in Star and Planet Formation

Jok
d

10:50~11:00 ALX|ZF
5P : Yong-Jae Moon(Z-8X)[KHU]

qYYE

=]

B 1
CME & Corona Hole
11:00~11:15 F SS-01 (p.49)
The wave nature of halo coronal mass ejections (Ttz0 2AJ9] EjoF F 21}
Ryun-Young Kwon(#&9%), Rok-Soon Kim(Z1&4%), Soojeong Jang(%}47Al), Jae-Ok
Yeon-Han Kim(Z ¥, Young-Deuk Park(
11:15~11:30 + SS-02 (p.50)
CME-CME Interaction near the Earth
JKASI/UST], Soojeong Jang(Zr4~A)[KASI], Bhuwan Joshi[Udaipur Solar
), Jaeok Lee(O]Xj-=)[KASI]

FAR
Observatory], Ryunyoung Kwon(Hd&%

e o

Roksoon Kim(
11:30~11:45 3t SS-03 (p.50)
CME mean density and its change from the corona to the Earth
Hyeonock Na(4}3l2), Yong-Jae Moon(=8*)[KHU]

A
nee

HF9), Rok-Soon Kim( ),
Jae-Ok Lee(0]R-=)[KASI]

11:45~12:00 S+ SS-04 (p.50)
Seeking magnetic separatrices on the solar surface using EUV waves
Soojeong Jang(A4A), Ryun-Young Kwon(Hd&9%
12:00~12:15 L SS-05 (p.50)
Discovery of highly dynamic and recurrent jets in a polar coronal hole observed by
), Yong-Jae Moon(=&A)[KHU], Kyung-Suk Cho(Z73dA)[KASI/UST]

Hinode/SOT
II-Hyun Cho(Z¥3
12:15~12:30 + SS-06 (p.51)
Development of a diagnostic coronagraph on the ISS: progress report
Yeon-Han Kim(Z dgH[KASI/UST], Seonghwan Choi(%]’d&H)[KASI], Su-Chan Bong(&-47%Hh),
vl £)[KASI], Jeffrey Newmark,
Nat. Gopalswamy, Seiji Yashiro, Nelson Reginald[NASA|]

Kyungsuk Cho(Z73A)[KASI/UST], Young-Deuk Park(

AR

12:30~14:00
5P : Ryun-Young Kwon(H-&%)KASI]

olst3),
JIKHU]

Ef 2
New Solar Analytical Techniques
14:00~14:15 F+ SS-07 (p.51)
Application of Deep Learning to Solar Data: 1. Overview
Yong-Jae Moon(2£Al), Eunsu Park(¥t&4~), Taeyoung Kim(Z1E]%), Harim Lee(
A17391), Kimoon Kim(Z7]&), Seulki Shin(A1&7]), Kangwoo Yi (0]7}$

Gyungin Shin(

14 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019



A3ay g : 49 119 (5)

Bid2

A} - HE9Y
New Solar Analytical Techniques &3 : Ryun-Young Kwon(#&J)[KASI]

14:15~14:30 S+ SS-08 (p.51)
Solar farside magnetograms from deep learning analysis of STEREO/EUVI data
Taeyoung Kim(ZAEJH)[KHU/UST], Eunsu Park(¥r24~), Harim Lee(0]5}),
Yong-Jae Moon(=8A)[KHU], Sung-Ho Bae(dj*d3), Daye Lim(Qthol)[KHU],
Soojeong Jang(Xr4A)[KASI], Lokwon Kim(ZZ4%), II-Hyun Cho(&Z¥d)KHU],
Myungjin Choi(Z] ¥ Al)[Inspace], Kyung-Suk Cho(x73A)[KASI/UST]
14:30~14:45 L SS-09 (p.52)
Application of Deep Learning to Solar Data: 6. Super Resolution of SDO/HMI
magnetograms
Sumiaya Rahman, Yong-Jae Moon(+8&%*}), Eunsu Park(¥r22), Hyewon Jeong(®da]¥d),
Gyungin Shin(A173¢1), Daye Lim(dt}ol])[KHU]
14:45~15:00 + SS-10 (p.52)
Generation of global coronal field extrapolation from frontside and Al-generated farside
magnetograms
Hyunjin Jeong(dXl), Yong-Jae Moon(=-8Al), Eunsu Park(¥r24), Harim Lee(o]s}t&)[KHU],
Taeyoung Kim(ZEfY)[KHU/InSpace]
15:00~15:15 + SS-11 (p.52)
Relative Contribution from Short-term to Long-term Flaring rate to Predicting Major Flares
Daye Lim(2t}Hof]), Yong-Jae Moon(=2Al), Eunsu Park(¥r-&4)[KHU],
Jongyeob Park(8F&¢)[KASI], Kangjin Lee(o]7}X1)[Electronics and Telecommunications
Research Institute], Jin-Yi Lee(0o]%I0])[KHU], Soojeong Jang(®47)[KASI]
15:15~15:30 F+ SS-12 (p.53)
Application of a non-equilibrium ionization model to rapidly heated solar plasmas
Jin-Yi Lee(o]X10])[KHU], John C. Raymond, Katharine K. Reeves, Chengcai Shen[Harvard &
Smithsonian], Yong-Jae Moon(=8Al)[KHU], Yeon-Han Kim(Z!¥3sH[KASI/UST]

15:30~16:30 AMRIES, mAEH 2R U EUEQ]

S9AA EHT

.S im(Z1 & X
Event Horizon Telescope &7+ Jongsoo Kim(%F)[KASI]

16:30~16:55 S+ EHT-01 (p.59)
Event Horizon Telescope :
Earth-sized mm-VLBI array to image supermassive black holes
Jae-Young Kim(Z1&Xj9)[Max Planck Institute for Radio Astronomy]|
16:55~17:20 S+ EHT-02 (p.59)
EHT data processing and BH shadow imaging techniques
llje Cho(ZYA])[KASI/UST]
17:20~17:40 S+ EHT-03 (p.59)
Korean activities for mm-VLBI and EHT collaboration
Taehyun Jung(FEjd), Bong Won Sohn(£59Y)[KASI/UST], Guangyao ZhaolKASI],
Ilje Cho(Z=YA])[KASI/UST], Jae-Young Kim(71x]¥g)[Max Planck Institute for Radio
Astronomy], EHT Collaboration
17:40~18:00 S+ EHT-04 (p.60)
Multi-frequency VLBI view of the vicinity of the nearest supermassive black hole
Guang-Yao Zhaol[KASI]

18:00~ Obxk

rol
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| 2R73A Z}& : Sungsoo S. Kim(Z144)[KHU]

09:30~10:10 = IT-02 (p.33)
Horizon Run 5: the largest cosmological hydrodynamic simulation
Juhan Kim(Z153H[KIAS], Jihye Shin(X1X]&])[KASI], Owain Snaith, Jaehyun Lee(0]Xigd),
Yonghwi Kim(Z1-8€3])[KIAS], Oh-Kyung Kwon(H.27), Chan Park(gH:H[KISTI],
Changbom Park(2t%H)[KIAS]

10:10~10:30 S AIA7Y
e A Young-Wook Lee(0]92)[Yonsei University]
Observational Cosmology © °

10:30~10:45  GC-19 (p.39)
Newly discovered galaxy overdensities and large scale structures at z~1
Minhee Hyun(¥913]), Myungshin Im(YHA1)[SNU], Jae-Woo Kim(ZIx}-2)[KASI],
Seong-Kook Lee(0]’d=)[SNU], IMS team
10:45~11:00 S+ GC-20 (p.40)
Unveiling Quenching History of Cluster Galaxies Using Phase-space Analysis
Jinsu Rhee(0]X14+)[Yonsei University], Rory Smith[KASI],
Sukyoung, K. Yi(o]A9%)[Yonsei University]
11:00~11:15 F GC-21 (p.40)
Cosmological QUOKKAS: A new method for measuring distances using an extended KVN to
Australia
Jeffrey Hodgson, Sang-Sung Lee(0]A}d)[KASI], Benjamin 1'Hullier[KASI], Yannis Lioadkis
[Stanford), Arman Shafieloo[KASI]
11:15~11:45 vF GC-22 (p.40)
On the Global and Local Environmental Dependence of Type la Supernova Luminosity
from the Analysis of SALT2 and MLCS2k?2 Light-Curve Fitters
Young-Lo Kim(Z] % 2)[CNRS-IN2P3-IPN Lyon/Yonsei University],
Young-Wook Lee(0]¥2)[Yonsei University]
11:45~12:00 A GC-23 (p.41)
Constraints on scalar field models of dark energy.
Da-hee Lee(0|t}3])[KNU], Chan-Gyung Park(8}%5t73)[Chonbuk National University],
Jai-chan Hwang(Ztxj&H)[KNU]

12:00~13:30 JAAIZE

_?‘Z'S% A+ N
. St
Cosmology g Juhan Kim(Z1%3SH[KIAS]

13:30~13:45 L CD-01 (p.55)
Second order induced gravitational waves
Jinn-Ouk Gong(3%1<)[KASI]
13:45~14:00 S+ CD-02 (p.55)
Formation of First Astrophysical Objects under the Influence of Large-Scale Density and
Velocity Environment
Kyungjin Ahn(Qt73%1)[Chosun University],
Britton D. Smith[San Diego Supercomputing Center]
14:00~14:15 S+ CD-03 (p.56)
Falsifying LCDM: model-independent tests of the concordance model of cosmology
Benjamin L Huillier[KASI]

16 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019
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[e) 7(-‘i1_ <} . .
. SH
Cosmology 5 © Juhan Kim(ZF2H[KIAS]

14:15~14:30 S+ CD-04 (p.56)
Cosmological constraints using BAO - From spectroscopic to photometric catalogues
Srivatsan Sridhar[KASI]
14:30~14:45 S+ CD-05 (p.56)
HI1R4: Mock 21cm intensity mapping maps for cross-correlations with optical surveys
Jacobo Asorey[KASI]
14:45~15:00 S+ CD-06 (p.57)
Simulating the Lyman-Alpha Forest with Massive Neutrinos and Dark Radiation for
Large-Volume Surveys
Graziano Rossi[Sejong University]

15:00~15:20

Lo
J

CETESTES TR

A} . k=
Astronomical Instrumentation &g : Sungho Lee(°]’d 2)[KAS]

15:20~15:35 %+ AT-01 (p.57)
Infrared Spectro-Photomeric Survey Missions: NISS & SPHEREx
Woong-Seob Jeong(F24), Yujin Yang(Y-SX1)KASI/UST], Sung-Joon Park(g2td&),
Jeonghyun Pyo(EA&)[KASI], Minjin Kim(Z191X1)[KNU], Bongkon Moon(&%¥-), Dae-Hee
Lee(o]t}s]), Won-Kee Park(gt”7]), Young-Sik Park(8Fd4l), Youngsoo Jo(ZE4), I1-Joong
Kim(Z 24 %)[KASI], Jongwan Ko(11&2H)[KASI/UST], Hyun Jong Seo(A3%)[KASI], Kyeongyeon
Ko(Z27d9¥), Seongjae Kim(ZAA})KASI/UST], Hoseong Hwang(&3s7d), Yong-Seon
Song(4-8A)[KASI], Jeong-Eun Lee(0]A-L)KHU], Myungshin Im(Y3HAl), Toshio
Matsumoto[SNU], NISS Team, SPHEREx Korean Consorthium
15:35~15:50 T AT-02 (p.57)
Possible framework for East Asia Observatory (EAO) and Subaru partnership
Myungshin Im(YHA1)[SNU]
15:50~16:05 + AT-03 (p.58)
Populations Accessible to Gravitational Wave and Multi-Messenger Astronomy Within 10
Years
Chunglee Kim(ZdA&2])[Ewha Womans University]
16:05~16:20 S+ AT-04 (p.58)
Observing strategy for electromagnetic counterpart of gravitational wave source
Gregory SungHak Paek(¥8£31), Myungshin Im(Y3HAl), SNU GW EM follow-up team
16:20~16:35 I+ AT-05 (p.58)
Sirius: The KASI-SNU Optical Intensity Interferometer
Junghwan Oh(27%%}), Sascha Trippe[SNU],
Jan Wagner[Max-Planck-Institute for Radio astronomy], Do-young Byun(¥ = 4 )[KASI]
16:35~16:50 L AT-06 (p.58)
PSF Deconvolution on the Integral Field Unit Spectroscopy Data
Haeun Chung(®3st2)[SNU/KIAS], Changbom Park(2:%H)[KIAS]

16:50~ eI AEY A 2 0F

rol
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| ZAZAR LR A% : Sungsoo S. Kim(Z42)[KHU]

09:30~10:10 = IT-02 (p.33)
Horizon Run 5: the largest cosmological hydrodynamic simulation
Juhan Kim(Z133H[KIAS], Jihye Shin(A1X]3])[KASI], Owain Snaith, Jaehyun Lee(0]Ai &),
Yonghwi Kim(71-£3])[KIAS], Oh-Kyung Kwon(®H27), Chan Park(8FzH[KISTI],
Changbom Park(2t%3HH)[KIAS]

10:10~10:30 A A7

- LI

Jon

SHUAY - JRUEET

x} inh(0]1c1A
Inter-Korean Astronomical Cooperation &3 : Young Chol Minh(R1gH)[KASI]

10:30~11:00 = IKAC-01 (p.60)
Status of North Korean Science and Technology and Inter-Korean S&T Cooperation -
Focusing on the activities of UKAST
Hyun-kyoo Choi(Z]&-#)[KISTI], Insung Yim(¥<2l4d), Hong-Jin Yang(Y&%l)[KASI]
11:00~11:20 S+ IKAC-02 (p.60)
Cooperation in the field of Astronomy in South and North Korea
Insung Yim(¥<914d), Hong-Jin Yang(%&%l), Youngsik Park(¥8rgAl),
Young Chol Minh($19A)[KASI], Hyun-kyoo Choi(&]&)[KISTI]
11:20~11:40 I+ IKAC-03 (p.60)
Preliminary plan for the establishment of Mt. Baekdu observatory
Hong-Jin Yang(¥&X%1), Hong-Suh Yim(¥Y&A])[KASI], Do-Young Byun(¥ JKASI/UST],
Jong-Kyun Chung(%d%#)[KASI], Young-Jun Choi(%] JIKASI/UST],
Insung Yim(Q91A)[KASI]

=
K

K
=
L

11:40~12:00 + IKAC-04 (p.61)
Site Condition of Mt. Baekdu observatory
Youngsik Park(8rd A1), Hong-Jin Yang(&&Xl), Hong-Seo Yim(Y-=2A]),
Do-Young Byun(#H=9%9), Jong-Kyun Chung(®Z+), Young-Jun Choi(8]3&),
Insung Yim(YQ1A)[KASI]

12:00~13:30 ZSESVSEA,

=722

ISM g : Jeong-Eun Lee(0]7d2)[KHU]

13:30~13:45 L IM-07 (p.43)
Removing Large-scale Variations in Regularly and Irregularly Spaced Data
Jungyeon Cho (2&H)[CNU]
13:45~14:00 S+ IM-08 (p.43)
The distribution of magnetic field strength in Orion A region
Jihye Hwang(&X]d]), Jongsoo Kim(71&3)[KASI/UST]
14:00~14:15 S+ IM-09 (p.44)
Effect of turbulence driving and sonic Mach number on Davis-Chandrasekhar-Fermi
method
Heesun Yoon(&3]A1), Jungyeon Cho(Z&H)[CNU]
14:15~14:30 S+ IM-10 (p.44)
Study of Magnetohydrodynamic Turbulence Using Multi-frequency Synchrotron Polarization
Observations
Hyeseung Lee(0]3]|4)[KASI], Jungyeon Cho(Z&& <)[CNU],
Alex Lazarian[University of Wisconsin-madison]

18 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019
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H7Y2AD

ISM 5P : Jeong-Eun Lee(0]d-2)KHU]

14:30~14:45 L IM-11 (p.44)
Discovery of a New Mechanism of Dust Destruction in Strong Radiation Fields and
Implications
Thiem Hoang[KASI/UST], Le Ngoc Tram[NASA], Hyseung Lee(0]&|<),
Sang-hyeon Ahn(9H4}F31)[KASI]
14:45~15:00 S+ IM-12 (p.44)
Near-infrared Spectroscopy of Metal-enriched Supernova Ejecta in Cassiopeia A
Yong-Hyun Lee(0]£3), Bon-Chul Koo(+¥4)[SNU]

15:00~15:20

o
J

_Ql;l_+ ;(] oHlﬂ
Educatlon & Public Relations ZH} : Hong-Jin Yang(2=2X1)KASI]
Numerical Analysis

15:20~15:35 L EN-01 (p.4b)
Astronomical Calendar and propagating the astronomical informatiion
Ah-Chim Sul(’do}A!)[KASI/CBNU], Yonggi Kim(71-€7])[CBNU]
15:35~15:50 F+ EN-02 (p.45)
Astronomy education in the Planetarium
Sanghyun Ha(sHd¢l)[KNUE/METASPACE], Jungjoo Sohn(£74%)[KNUE],
Soonchang Park(2F&%H[METASPACE]
15:50~16:05 + EN-03 (p.4b)
Exhibition Planning of Ongoing Astronomy : A New Approach to Science Exhibition
Planning of Astronomy
Insun Ahn(QFeIA)[Gwacheon National Science Museum]
16:05~16:20 < EN-04 (p.45)
Current Status of Korean Astronomincal Communities Derived from the Number of
Astronomers
Sang-Hyeon Ahn(9H4}F3d)[KASI]
16:20~16:35 S+ EN-05 (p.46)
A Fast Poisson Solver of Second-Order Accuracy for Isolated Systems in
Three-Dimensional Cartesian and Cylindrical Coordinates
Sanghyuk Moon(&24}3), Woong-Tae Kim(Z-2Ef)[SNU], Eve C. Ostriker|[Princeton University]
16:35~16:50 S+ EN-06 (p.46)
Deep Learning Model on Gravitational Waves of Merger and Ringdown in Coalescence of
Binary Black Holes
Joongoo Lee(0]&t), Gihyuk Cho(x7]¥)[SNU], Kyungmin Kim(Z

717391)[Chinese University of
Hong Kong,], Sang Hoon Oh(24}+&), John J. Oh(Q A

), Edwin J. Son(£)[NIMS]

16:50~ SEAEY Al E 03]

o
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| ZAZAR LR A% : Sungsoo S. Kim(Z44)[KHU]

09:30~10:10 = IT-02 (p.33)
Horizon Run 5: the largest cosmological hydrodynamic simulation
Juhan Kim(Z153H[KIAS], Jihye Shin(X1X]&])[KASI], Owain Snaith, Jaehyun Lee(0]Xigd),
Yonghwi Kim(Z1-8€3])[KIAS], Oh-Kyung Kwon(H.27), Chan Park(gH:H[KISTI],
Changbom Park(2t%H)[KIAS]

10:10~10:30 AAZ

—

Jon

B3 / =g/ atst

A} . - =7
Solar Physics/Planetary Science &g + Hong-Kyu Moon(Z31)[KASI]

10:30~10:45 L SS-13 (p.53)
Oscillation of a Small Ha Surge in a Polar Coronal Hole
Kyung-Suk Cho(Z73A)[KASI/UST], II-Hyun Cho(ZY3)[KASI],
V. M. Nakariakov[KHU/University of Warwick], Vasyl B. Yurchyshyn|Big Bear Solar
Observatory], Heesu Yang(%3]4), Yeon-Han Kim(7Z1d3H[KASI], Pankaj Kumar[NASA],
Magara TetsuyalKHU]
10:45~11:00 S+ SS-14 (p.54)
A Comprehensive Study of Interaction of Magnetic Flux Ropes Leading to Solar Eruption
Sibaek Yi(o]A]4l), Gwang Son Choe(&]44), Hongdal Jun(Xd=4),
Kap-Sung Kim(Z1734)[KHU]
11:00~11:15 S+ SS-15 (p.54)
Denoise of Astronomical Images with Deep Learning
Youngjun Park(¥73 %), Yun-Young Choi(Z]- &%), Yong-Jae Moon(&2%}), Eunsu Park(g8f22),
Beomdu Lim(¥¥H5)KHU], Taeyoung Kim(ZEjd)KHU/InSpace]
11:15~11:30 + SS-16 (p.5b)
Possible Causes for the Temporal Variations of 3-micron Hydrocarbon Emissions in the
Auroral Regions of Jupiter
Sang Joon Kim(Z1AF&)[KHU]
11:30~11:45 L SS-17 (p.55)
Polarimetry of the Moon through the eyes of PolCam: Phase-angle coverage
Chae Kyung Sim(A*xf7), Sungsoo S. Kim(Z1A4)[KHU], Minsup Jeong(&T1Ad),
Young-Jun Choi(®] 5%)[KASI], Sukbum A. Hong(Z4H), Kilho Baek(88Z 3 )[KHU]
11:45~12:00 L SS-18 (p.55)
KARI Planetary Data System for Science Research Support in Korea Pathfinder Lunar
Orbiter Program
Joo Hyeon Kim(Z1Z3)[KARI]

12:00~13:30

o
o
>,
s

Ed 4A - KMTNet ZHt ¢ Seung-Lee Kim(Z14-2])[KASI]

13:30~13:45 L KMT-01 (p.61)
The Status and Plan of KMTNet Operation
Chung-Uk Lee(0]%2), Seung-Lee Kim(Z142]), Dong-Joo Lee(0]=Z), Sang-Mok Cha(XFA+H=),
Yongseok Lee(0]€A), Dong-Jin Kim(Z=%1), Yunjong Kim(7Z1-&%), Hong Soo Park(¥rs4),
(o]
o

Hyun-Woo Kim(Z3%), Jin-Sun Lim(YZXIA)[KASI]
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Ed AA - KMTNet 4} ¢ Seung-Lee Kim(Z14-2])[KASI]

13:45~14:00 S+ KMT-02 (p.61)
The progress of KMTNet microlensing

Sun-Ju Chung(FA1%)KASI/UST], Andrew Gould[Ohio State University/Max-Planck-Institute
for Astronomy], Youn Kil Jung(x¥€72), Kyu-Ha Hwang(&#3s}), Yoon-Hyun Ryu(F&4$),
In-Gu Shin(A1Q171)[KASI], Jennifer C. Yee[Harvard-Smithsonian Center], Wel Zhu[University
of Toronto], Hyun-Woo Kim(71¢-$)[KASI]

14:00~14:15 S+ KMT-03 (p.61)
Status Report of the KMTNet Supernova Program
Hong Soo Park(8&4+)[KASI], Dae-Sik Moon(=tfA!)[University of Toronto],
Sang Chul Kim(Z1AHA)[KASI/UST], Youngdae Lee(o] QTh)[KASI]
14:15~14:30 S+ KMT-04 (p.62)
Thirty-Minute ToO (TMT) with KMTNet
Jae-Woo Kim(ZAj<%), Min-Su Shin(A1914)[KASI], Seo-Won Chang(ZA]¥)[Australian National
University], Chang Hee Ree(0]%}3])[KASI], Seung-Lee Kim(Z<2]),
Chung-Uk Lee(0]&2)[KASI]
14:30~14:45 S KMT-05 (p.62)
Properties of High-Redshift Dust-Obscured Galaxies Revealed in the ADF-S

Seongjae Kim(71d%}), Woong-Seob Jeong(X-2)[KASI/UST], Daeseong Park(¥tt]/d)[KASI],
Minjin Kim(ZA91A1)[KNU], Hoseong Hwang(&3 %), Sung-Joon Park(¥t’dZ)[KASI],

Kyeongyeon Ko(117d H)[KASI/UST], Hyun Jong Seo(A 3% )[KASI], the ADF-S Team
14:45~15:00 S KMT-06 (p.62)
Searching for Electromagnetic Counterpart of Gravitational Wave Source with KMTNet
Joonho Kim(7Z1&3), Myungshin Im(YHAI)[SNU], Chung-Uk Lee(0]%£),
Seung-Lee Kim(7142])[KASI]

15:00~15:20 SAAZE
KMTNet/33 4 }-5t

A} : im(Al A
KMTNet/Planetary Science &P : Chae Kyung Sim({7j-3)[KHU]

15:20~15:35 3+ KP-01 (p.63)
Survey of Solar System Objects using KMTNet
Hongu Yang(%=41)KASI], Masateru Ishiguro[SNU], Hee-Jae Lee(0]3]A})[KASI/CBNU]
Youngmin JeongAhn(& A7), Hong-Kyu Moon(=221}), Young-Jjun Choi(Z&] ¥ 4)[KASI]
15:35~15:50 S+ KP-02 (p.63)
Ecliptic Survey for Unknown Asteroids with DEEP-South
Mingyeong Lee(0]B173)[UST/KASI], Youngmin JeongAhn(&A<rdql), Hongu Yang(¥&+t),
Hong-Kyu Moon(=&)[KASI], Young-Jun Choi(%]9%)KASI/UST]
15:50~16:05 S+ KP-03 (p.63)
A Recent Dust Ejection from an Inner Mainbelt Asteroid
Masateru Ishiguro[SNU], Youngmin JeongAhn (<t Oélﬂ)[KASI],
Hee-Jae Lee(0]8]&l)[KASI/CBNU], Jooyeon Geem(7Z1Z <), Yuna G. Kwon(#H ),
Jinguk Seo(A%1=), Myungshin Im(YHAl), Myung Gyoon Lee(Ol%‘—E_F)[SNU],
Jeonghyun Pyo(EA &), Young-Jun Choi(®]|d %), Hongu Yang(Y=+)KASI],
Tomohiko Sekiguchi|Hokkaido University], Akiko M. Nakamura[Kobe University],
Sunao HasegawallSAS/JAXA], Katsuhito OhtsukaTokyo Meteor Network],
Hong-Kyu Moon(&%)[KASI]
16:05~16:20 S+ KP-04 (p.64)
Thermal Radiation Pressure Force on Atmosphereless Bodies
Yoonsoo P. Bach(g8h&%), Masateru Ishiguro[SNU]

rol
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KMTNet/33 4 1}sk <} - im (Al 71 A
KMTNet/Planetary Science =3 : Chae Kyung Sin(AX3)IKHU]

16:20~16:35 I+ KP-05 (p.64)
Polarimetry of solar system small bodies using the Seoul National University 6lcm
telescope and TRIPOL
Sunho Jin(A1A43), Masateru Ishiguro, Yuna Grace Kwon(H-8U4), Jooyeon Geem(Z1FE4H),
Yoonsoo P. Bach(8r&2), Jinguk Seo(A]X1=)[SNU], Hiroshi Sasagolasago Co.,Ltd],
Shuji Sato[Nagoya University]

16:35~16:50 L KP-06 (p.65)
Polarimetry of Three Asteroids in Comet-Like Orbits (ACOs)
Jooyeon Geem(71%& ), Masateru Ishiguro, Yoonsoo P. Bach(¥r-&2)[SNU]J,
Daisuke Kuroda[Okayama Astrophysical Observatory|, Hiroyuki Naito[Nayoro Observatory],
Hidekazu Hanayama(lshigakijima Astronomical Observatory], Yoonyoung Kim(71-&9%)[Max
Planck Institute for Solar System Research], Yuna G. Kwon(®#-51}), Sunho Jin(X1435)[SNU]J,
Tomohiko Sekiguchi, Ryo Okazaki[Hokkaido University], Jeremie ]J. Vaubaillon|Observatoire
de paris], Masataka Imai[AIST], Tatsuharu Ono, Yuki Futamuts, Seiko Takagi, Mitsuteru
Sato, Kiyoshi Kuramoto[Hokkaido University], Makoto Watanabe[Okayama University]

16:50~ SHEAEY Al E 03]
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AE-01 (p.66)

Sunggok Ohseck starlight Village and public activities of Kyungnam amateur astronomers
Sang Hyun Lee(0]4}sd)[KASI/Ulsan University], So Weol Lee(o] A %Y)[KAAS]

I AE-02 (p.66)

Activity of Young Astronomers Meeting in 2018-19 Season
Sophia Kim(ZAmo})[SNU], Seongjae Kim(Z1dA})[UST/KASI], So-Myoung Park(¥t4H)[KHU],
Suhyun Shin(A1531)[SNU], Miji Jeong(A U] A])[CNU], Jisu Kang(Z}X]4)[SNU],
Seok-Jun Chang(&A&)[Sejong University]

| HN7HEA /HAA /L8] 25HISM/Star Formation/Milky Way Galaxy)

IM-01

IM-02

IM-03

IM-04

IM-05

IM-06

IM-07

IM-08

(p.66)
NIR spectroscopy of three class [ young stellar objects using IGRINS
Neha Sharma, Joeng-Eun Lee(0]&2), Sunkyung Park(8}X173), Soekho Lee(0]Ad3),
Sung-Yong Yoon(s+/d&)[KHU]
(p.66)
Physical Properties of Molecular Clouds in NGC 6822 Hubble V
Hye-In Lee(©]3]|Ql), Soojong Pak(¥r5%)[KHU], Heeyoung Oh(2.38]9)[KASI], Huynh Anh N.
Le[University of Science and Technology of China], Sungho Lee(0]&35),
Beomdu Lim(¥¥%)[KHU], Ken'ichi Tatematsu[NAQ]], Sangwook Park(8rA}-2.)[University of
Texas], Gregory Mace, Daniel T. Jaffe[University of Texas]
(p.67)
Radiative Transfer Modeling of EC 53: An Episodically Accreting Class I Young Stellar
Object
Giseon Baek(¥87]A)[KHU], Benjamin A. MacFarlane[University of Central Lancashire,
Jeong-Eun Lee(0]A-2)[KHU], Dimitris Stamatellos[University of Central Lancashire],
Gregory Herczeg[Peking University, Doug Johnstone[NRC], Huei-Ru Vivien Chen[National
Tsing Hua University], Sung-Ju Kang[KASI]

(p.67)
Results of KVN and ALMA observations toward WX Psc
Youngjoo Yun(=%¥3%), Se-Hyung Cho(ZAN|¥)[KASI], Dong-Hwan Yoon(s-&&l),
Haneul Yang(%3s=)[KASI/SNU]
(p.67)
A disk around a massive young stellar object (MYSO) revealed by the high resolution NIR
spectroscopy
In Kang(7+9l), Jeong-Eun Lee(0]%-&), Neha Sharma, Sunkyung Park(2x173),
Sung-Yong Yoon(&44)[KHU]
(p.67)
2 = 5 pm Spectroscopy of Red Point Sources in the Galactic Center
DaJeong Jang(Xt}HA), Deokkeun An(¢rd)[Ewha Womans University],
Kris Sellgren[Ohio State University], Solange V. Ramirez[Carnegie Observatories]
(p.68)
High-Resolution Spectroscopy of Hydrogen Emission Lines around a Herbig star, MWC 1080
with IGRINS
[I-Joong Kim(7d¥%), Heeyoung Oh(23]%), Woong-Seob Jeong(-273),
Jae-Joon Lee(o]x}&)[KASI]
(p.68)
Early Chemical Evolution of the Milky Way Revealed by Ultra Metal-Poor ([Fe/H] < -4.0)
Stars
MiJi Jeong(®U]X]), Young Sun Lee(o]FA)CNU]

rol
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| 7HER/EAA /98] 25HISM/Star Formation/Milky Way Galaxy)

I IM-09 (p.68)
Characteristic Mass Function of First Generation of Stars Investigated by Extremely
Metal-Poor ([Fe/H] < -3.0) Stars
Sehwan Cheon(&A&}), Young Sun Lee(o]gAl)[CNU]
IM-10 (p.68)
Impact of Interstellar Na on the Estimation of Na Abundance from Low-resolution Stellar
Spectra.

Hl

Hyejin Park(€ta]|X1), Young Sun Lee(0]@A)[CNU]

K

IM-11 (p.69)
ALMA Observations of a Massive-star-forming Infrared Dark Cloud Core MSXDC
G053.11+00.05 MM1
Hyun-Jeong Kim(Z1g174), Bon-Chul Koo(-+24)[SNU], Kee-Tae Kim(Z17]&}),
Chang-Hee Kim(Z1%}3])[KASI]

H

IM-12 (p.69)
TRAO Survey of Nearby Filamentary Molecular Clouds, the Universal Nursery of Stars
(TRAO FUNS). IIl. Dynamics of filaments in different star forming environments
Eun Jung Chung(A24)[KASI], Shinyoung Kim(Z1A194), Hyunju Yoo(-8-3Z)[KASI],
Chang Won Lee(o]&9d)[KASI/UST]
IM-13 (p.69)
JCMT-CHIMPS2 Survey
Kee-Tae Kim(Z17]€}j)[KASI], Toby Moore[Liverpool John Moores University], Tetsuhiro
Minamidani[NAQJ], OscarMorata, Erik Rosolowski[ASIAA], Yang Su[University of Alberta],
David Eden[Liverpool John Moores University], the CHIMPS Team

2

IM-14 (p.70)
Investigation of the apparent o-bimodality among the galactic bulge stars from the APOGEE
database

Hl

Seunghyeon Park(¥t4-3), Seungsoo Hong(&44), Sohee Jang(Xr43]),
Young-Wook Lee(0]¥2)[Yonsei University]

H

IM-15 (p.70)
Effects of radiation-modulated cooling on the momentum transfer from stellar feedback
Chongsam Na(4&-4F), Taysun Kimm(ZJEjA)[Yonsei University]

Hl

IM-16 (p.70)
Dense Core Formation in Filamentary Clouds: Accretion toward Dense Cores from
Filamentary Clouds and Gravitational Infall in the Cores
Shinyoung Kim(Z1A19), Chang Won Lee(0]&)[KASI/UST],
Philip C. Myers[Harvard-Smithsonian Center], Paola Caselli[Max-Planck-Institut fur
Extraterrestrische Physik], Mi-Ryang Kim(Z10]=), Eun Jung Chung(®d27%)[KASI]

H

IM-17 (p.70)
Discovery of a New Mechanism to Release Complex Molecules from Icy Grain Mantles
around Young Stellar Objects
Thiem Hoang(KASI/UST), Le Ngoc Tram[NASA]

IM-18 (p.71)
High-Resolution Observations of the Molecular Clouds Associated with the Huge H 1I
Region CTB 102
Sung-Ju Kang(732d%)[KASI], Brandon Marshall, C.R. Kerton[lowa State University],
Youngsik Kim(7Z19gAl)[Daejeon Civil Observartory], Minho Choi(Z]71%),
Miju Kang(73o]Z)[KASI]

Hl
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I AT-01 (p.71)
Transient Alert Message Processing System for the LSST era

Min-Su Shin(A1%914)[KASI]
iz AT-02 (p.71)

Real-Time Reduction Software for Slitless Spectral Image

Tae-Geun Ji(XJE]), Soojong Pak(¥r4~%)[KHU], Suhyun Shin(A143)[SNU],
Seoyeon Byeon(®1AH)[KHU], Myungshin Im(™HA1)[SNU]

a

I AT-03 (p.72)
Demonstration of Modeling Process using Giant Magellan Telescope Software Development

Kit
Jimin Han($FX]R1)[KHU], Marti Pi, Josema Filgueira, Marianne Cox, Jordi Molgd, Hector Swett,
Pierre Kurkdjian[Giant Magellan Telescope Organization], Hye-In Lee(o]&]9l),

Tae-Geun Ji(X|E}Z), Soojong Pak(8r4%)[KHU]

I AT-04 (p.72)
Identification of OH emission lines from IGRINS sky spectra and improved sky subtraction
method

Jae-Joon Lee(0]x]&)[KASI]

I AT-05 (p.72)

Kyung Hee University Automatic Observing Software for 10 cm Telescope (KAOS10)
Changgon Kim(Z1&+), Jimin Han(3HX]21)[KHU], Tae-Geun Ji(X|EfZ), Hye-In Lee(0]3]Q]),
Soojong Pak(¥t~Z&)[KHU], Myungshim Im(HAI)[SNU]

o o v

X AA-01 (p.73)

Understanding Correlations among Observed

Interstellar Molecules with Numerical
Simulations

Jeongkwan Yoon(=-7d3), Kyujin Kwak (Z1A1)[UNIST]

ERIERRE
I SS-01 (p.81)
Sausage Waves in a Plasma Cylinder with a Surface Current

Daye Lim(¥Yt}hof])[KHU], Valery M. Nakariakov[University of Warwick],
Yong-Jae Moon(=2l)[KHU]
I SS-02 (p.8l1)

Application of Deep Learning to Solar Data: 3. Generation of Solar images from Galileo
sunspot drawings
Harim Lee(0]5t&), Yong-Jae Moon(&8Al), Eunsu Park(¥t2-2), Hyunjin Jeong(®$%1)[KHU],

Taeyoung Kim(ZJE]F)[KHU/InSpace], Gyungin Shin(A173¢1)[KHU]
I SS-03 (p.81)

Application of Deep Learning to Solar Data: 2. Generation of Solar UV & EUV images from
magnetograms

Eunsu Park(¥r22+), Yong-Jae Moon(=8%f), Harim Lee(0]3t&), Daye Lim(¥tho]])[KHU]

I SS-04 (p.82)
Global Mapping of Saturnian Haze

Jaekyun Park(¥txj#), Sang Joon Kim(Z1AF&)KHU], Henrik Melin, Tom S. Stallard| University
of Leicester]

o
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I SS-05 (p.82)
COronal Diagnostic EXperiment (CODEX)
Su-Chan Bong(& %), Yeon-Han Kim(ZH3sH, Seonghwan Choi(%]2d%}), Kyung-Suk
Cho(x273A), Jeffrey S, Newmark, Natchimuthuk Gopalswamy, Qian Gong, Nelson L.
Reginald, Orville Chris St. Cyr, Nicholeen M. Viall, Seiji Yashiro, Linda D.
Thompson[NASA], Leonard Strachan[Naval Research Laboratory]

I SS-06 (p.82)
GENERATION OF FUTURE MAGNETOGRAMS FROM PREVIOUS SDO/HMI DATA USING DEEP
LEARNING
Seonggyeong Jeon(XA73), Yong-Jae Moon(Z£xf), Eunsu Park(g8r24),
Kyungin Shin(A17391)[KHU], Taeyoung Kim(ZEjd)[KHU/InSpace]
I SS-07 (p.83)
Taxonomic Classification of Asteroids Using KMTNet Data to Identify Asteroid Families
Sangho Choi(£]4}3), Howoo Chiang, Young-Jong Sohn(£%d%)[Yonsei Universe]
I SS-08 (p.83)
Stability of a magnetic structure producing an M6.5 flare in the active region 12371

Jihye Kang(73X]3])[KHU], Satoshi Inoue, Kanya Kusano, Sung-Hong Park[Nagoya University],
Yong-Jae Moon(=£A})[KHU]

| 9]¥ 2 51/25}HGalaxy Evolution/Cosmology) |

I GC-01 (p.73)
Escape of LyC and Lyoa Photons from Simulated Turbulent Clouds
Taysun Kimm(ZIEjAl)[Yonsei University], Jeremy Blaizot, Thibault Garel,
Leo Michel-Dansac[Lyon], Harley Katz[Oxford], Joakim Rosdahl[Lyon],
Anne Verhamme[Geneva], Martin Haehnelt{Cambridge]
I GC-02 (p.73)
A new KVN key science program: the iMOGABA to the AIMOGABA
Sang-Sung Lee(o]AHd)[KASI/UST], the iMOGABA team
I GC-03 (p.73)
The medium-band observation of the neutrino source, TXS 0506+056
Sungyong Hwang(&/d-4), Myungshin Im(2®HAl), Yoon Chan Taak(E-&%t), Insu Paek(8iQl4r),
Changsu Choi(®]%4), Suhyun Shin(A1481)[SNU], Tae-Geun Ji(X]Ej)[KHU]
I GC-04 (p.73)
Lyo spectrum regulated by the cold interstellar medium surrounding H II regions
Kwang-il Seon(AgY)[KASI/UST], Jun-Gu Kang(*}&+)[Hanyang University]
I GC-05 (p.74)
Hubble Space Telescope Survey of Host Galaxies of Hard X-ray-Selected AGNs
Hyunmo Hwang(&3 %), Minjin Kim(Z1QX1)[KBNU], Aaron J. Barth[University of Californial],
Luis C. Ho[Peking University]
I GC-06 (p.74)
Spectroscopic observation of the massive high-z (z=1.48) galaxy cluster SPT-CL J2040-4451
using Gemini Multi-Object Spectrographs
Jinhyub Kim(Z1Z1&), Myungkook J. Jee(X]|H=)[Yonsei University/University of California,
Davis], Seojin F. Kim(ZAA]X1)[Yonsei University], Jongwan Ko(1Z-2H)[KASI]
I GC-07 (p.74)
Star-gas misalignment in Horizon-AGN simulation
Donghyeon J. Khim(Z1&3l), Sukyoung K. Yi(o]A9d)[Yonsei University]
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GC-08 (p.75)

The Infrared Medium-deep Survey. VII. Optimal selection for faint quasars at z ~ 5 and

preliminary results

Suhyun Shin(A143), Myungshin Im(YHA1), Yongjung Kim(Z-84), Minhee Hyun(3913])[SNU],
IMS team

GC-09 (p.75)

Searching for LSB Dwarf Satellite Galaxies Around Nearby Galaxies in IMSNG Data
Gu Lim(¥3t), Myungshin Im(QHAD[SNU], Jisu Kim(Z1X12), Jeong Hwan Lee?, Changsu Choi'?,
S. Ehgamberdiev?, O. Burkhonov®, D.Mirzaqulov?, and IMSNG team'

GC-10 (p.75)

Studying active formation era of galaxy clusters with large telescopes
Seong-Kook Lee(o]’d=+), Myungshin Im(2™HAl), Minhee Hyun(d%13])[SNU],
Bomi Park(8tH 0])[KASI], Jae-Woo Kim(7Z1A]-%), Dohyeong Kim(7Z = &)[Peking University],
Yongjung Kim(Z1-84)[SNU]

GC-11 (p.75)

Examining the star formation properties of Virgo galaxies undergoing ram pressure
stripping

Jae Yeon Mun(=2x1<1)[SNU], Ho Seong Hwang(& s A)[KASI], Aeree Chung(’dofi2]), Hyein Yoon
(&3el)[Yonsei University], Myung Gyoon Lee(o]®+)[SNU]

GC-12 (p.76)

Identification Of Jet Components Of CTA 102 On Milliarcsecond Scales Using The iMOGABA
Program

Sang-Hyun Kim(Z4}14¢d), Sang-Sung Lee(0]AHd)[KASI/UST], Jeffrey A. Hodgson[KASI],
Jee Won Lee(0o]X|¥)[KASI], Sincheol Kang(73A1&)[KASI/UST], Sung-Min Yoo(&/d4l)[CBNU]

GC-13 (p.76)

Metallicity Gradients of CALIFA Shell Galaxies
Hye-Ran Lee(o]3{|&), Joon Hyeop Lee(o]&%), Mina Pak(grglo}),
Byeong-Gon Park (¥t¥+)[KASI/UST]

GC-14 (p.76)

The relationship of dense molecular gas and HI/H; gas in a MALATANG galaxy, NGC 6946
Panomporn Poojon, Aeree Chung(oli2]), Bumhyun Lee(o]®¥d)[Yonsei University], Se-Heon
Oh(LAI$1)[KASI], Qing-Hua Tan, Yu Gao, Chandreyee Sengupta[Purple Mountain
Observatory], the MALATANG team

GC-15 (p.77)

ISM truncation due to ram pressure stripping: Comparisons of Theoretical Predictions and

Observations
Seona Lee(o]AU)[Yonsei University], Yun-Kyeong Sheen(X1-873)[KASI], Hyein Yoon(&3d%l),
Aeree Chung(™ollg])[Yonsei University], Yara Jaffé[Universidad de Valparaiso]

GC-16 (p.77)

Cool gas and star formation properties of ram pressure stripped galaxy NGC 4522: Insights

from the TIGRESS simulation
Woorak Choi(£]-22}), Bumhyun Lee(o]¥3), Aeree Chung(®oli2])[Yonsei University],
Chang-Goo Kim(Z&)[Princeton University]

GC-17 (p.77)

High-z Universe probed via Lensing by QSOs (HULQ): How many QSO lenses are there?
Yoon Chan Taak(Er-&%h), Myungshin Im(HAI)[SNU]

rol
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CD-01 (p.78)
Mapping the real-space distributions of galaxies in SDSS DR7
Feng Shi[KASI]
CD-02 (p.78)
Alcock-Paczynski Test with the Evolution of Redshift-Space Galaxy Clustering Anisotropy
Understanding the Systematics
Hyunbae Park(¥r&iulj)[Kavli Institute], Changbom Park(¥%®), Motonari Tonegawa,
Yi Zheng[KIAS], Cristiano G. Sabiu[Yonsei University], Xiao-dong Li[Sun Yat-Sen
University], Sungwook E. Hong(&42)[University of Seoul], Juhan Kim(7Z]1ZgHKIAS]
I CD-03 (p.79)
Graph Database Solution for Higher Order Spatial Statistics in the Era of Big Data
Cristiano G. Sabiu[Yonsei University], Juhan Kim(ZZgHKIAS]
I CD-04 (p.79)
The Joint analysis of galaxy clustering and weak lensing from the Deep Lens Survey to
constrain cosmology and baryonic feedback
Mijin Yoon(20]X&l)[Yonsei University], M. James Jee(X]H=)[Yonsei University/University of
California, Davis], J. Tony Tyson[University of California, Davis]

Hanwool Koo(5+3H2)[KASI/UST], Jounghun Lee(°o]&-&)[SNU]

I CD-05 (p.79)
Detection of Intrinsic Spin Alignments in Isolated Spiral Pairs
I CD-06 (p.79)
Cosmology in UOS: Case with SDSS galaxy sample and cosmological simulations
Sungwook E. Hong(Z2/<), Inkyu Park(8}Q1+#), Hyunmo Gu(+g %), Jua Kim(Z1Zo}),
Yungi Kwon(#H-<+7]), Hannah Ji(X]$F4)[University of Seoul]
| EMAA KMTNet |
I KMTNet-01 (p.80)
Spin and 3D shape model of Mars-crossing asteroid (2078) Nanking
im(71=5)[CBNU/KASI], Jung-Yong Choi(Z]7£), Myung-Jin Kim(71%X1)[KASI],
Hee-Jae Lee(0]3]x})[CBNU/KASI], Hong-Kyu Moon(=%+)[KASI],
Yong-Jun Choi(%] JIKASI/UST], Yonggi Kim(Z1-&7])[CBNU]

Dong-Heun Kim(
I KMTNet-02 (p.80)
Searching for Dwarf Galaxies in deep images of NGC 1291 obtained with KMTNet
Woowon Byun(¥1-2%)[KASI/UST], Minjin Kim(ZJ9X1)[KASI/KNU], Yun-Kyeong Sheen(Al-&73),
Hong Soo Park(¥r& 4+)[KASI], Luis C. Ho[Kavli Institute/Peking University],
Joon Hyeop Lee(0]&&)[KASI/UST], Hyunjin Jeong(d @ X1)[KASI], Sang Chul Kim(ZAA),
gt ) Kwang-1l Seon(A3#Y), Jongwan Ko(11%-2H)[KASI/UST]

Byeong-Gon Park(ghH X
| &4 /3H3 7/ 71384 (Stellar Astronomy)
Spectroscopic and Photometric Investigation of BS Cassiopeiae

A]), Chun-Hwey Kim(71A3]), Kyeongsoo Hong(&734)[CBNU],

: Lee(0]z}-2),

SHd -8)[KASI], Mi-Hwa Song(40]3})[CBNU]

I SA-01 (p.81)
Min-Ji Jeong(&A Tl

Jang-Ho Park(¥t%Ar3 )[CBNU/KASI], Joh Na Yoon(&2W)[[CBNU], Jae Woo
Wonyong Han(3Hd-&

28 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019
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| 843 /3H437/21A138 A (Stellar Astronomy)

I SA-02 (p.83)
Multi-color Light Curves of the Distant Dwarf Nova KSP-OT-201611a Discovered by the
KMTNet Supernova Program
Youngdae Lee(o]Gh)[KASI], Dae-Sik Moon(=tjAl)[University of Toronto],
Sang Chul Kim (ZJ4&), Hong Soo Park(¥r&4)[KASI/UST], Sang-Mok Cha(RXHtS),
Yongseok Lee(o]8A)[KASI/KHU]
I SA-03 (p.83)
Dynamic structure of the Sim open clusters
Sang Hyun Lee(o]A}&d)[KASI/University of Ulsan],
Gyuheon Sim(Al+31)[Ulsan Science high school ]
I SA-04 (p.84)
KIC 6206751: the first R CMa-type eclipsing binary with y Doradus pulsations
Jae Woo Lee(o]x}-2)[KASI], Jang-Ho Park(¥t%rs )[KASI/CBNU]
I SA-05 (p.84)
3D Radiation-Hydrodynimics for surface turbulence of Low-mass Stars
Kiehunn Bach(¥}7]%), Yong-Cheol Kim(7Z1€A)[Yonsei University]
I SA-06 (p.8b)
Physical Dimensions of Planet-hosting Stars
Kiehunn Bach(¥}7]&)[Yonsei University], Wonseok Kang(7+¥dA)[NYSC]
I SA-07 (p.85)
A New Grid-Based Monte Carlo Code for Raman Scattered He II: Preliminary Results
Seok-Jun Chang(XA%), Bo-Eun Choi(2]|2-2), Hee-Won Lee(0]3]9d)[Sejong University]
I SA-08 (p.85)
Periodic change of the magnitude and the radial velocity of V350 Peg
Hojae Ahn(QTSA)[KHU], Wonseok Kang(Z+dA)NYSC]
I SA-09 (p.85H)
Distances to Host Galaxies of Type IIP Supernovae in Intensive Monitoring Survey of
Nearby Galaxies using Photometric Color Method
Sophia Kim(ZA1m]o}), Myungshin Im(2®HAl), Changsu Choi(&]%4)[SNU], IMSNG Team
I SA-10 (p.86)
Physical nature of the eclipsing 6 Scuti star AO Serpentis
Jang-Ho Park(¥t%Ars)[KASI/CBNU], Jae Woo Lee(o]A-2)[KASI], Kyeongsoo Hong(&744)[CBNU],
Jae-Rim Koo(7-A]&)[CNU], Chun-Hwey Kim(Z1A3])[CBNU]

o
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[® IT-01] Episodic Accretion in Star and
Planet Formation

Jeong-Eun Lee
School of Space Research, Kyung Hee University,
Yongin-shi, Korea

Protostars grow their mass by the accretion of
disk material, which is infalling from the envelope.
This accretion process is important to the physical
and chemical conditions of the disk and envelope,
and thus, the planets yet to be formed from the
disk material. Therefore, if we map the physical
and chemical properties of disks and envelopes, we
can study indirectly the accretion process in star
formation. In particular, the chemical distribution
in the disk and the inner envelope of a young
stellar object is greatly affected by the thermal
history, which is mainly determined by the
accretion process in the system. In my talk, I will
review the episodic accretion model for the low
mass star formation and observational efforts to
find the evidence of episodic accretion. Finally, I
will present our recent ALMA detection of several
complex organic molecules associated directly with
the planet formation in V883 Ori, which is in the
burst accretion phase.

[Z IT-02] Horizon Run 5: the largest
cosmological hydrodynamic simulation

Juhan Kim!, Jihye Shin?, Owain Snaith® Jaehyun
Lee®, Yonghwi Kim® Oh-Kyung Kwon? Chan Park®,
and Changbom Park®

!Center for Advanced Computation, Korea Institute
for Advanced Study, Korea

’Korea Astronomy and Space Science Institute,
Korea

3School of Physics, Korea Institute for Advanced
Study, Korea

‘Korea Institute of Science and Technology
Information, Korea

Horizon Run 5 is the most massive cosmological
hydrodynamic simulation ever performed until
now. Owing to the large spatial volume (717%x80%80
[cMpc/h]®) and the high resolution down to 1 kpc,
we may study the cosmological effects on star and
galaxy formations over a wide range of mass

scales from the dwarf to the cluster. We have
modified the public available Ramses code to
harness the power of the OpenMP parallelism,
which is necessary for running simulations in such
a huge KISTI supercomputer called Nurion. We
have reached z=2.3 from z=200 for a given
simulation period of 50 days using 2500 computing
nodes of Nurion. During the simulation run, we
have saved snapshot data at 97 redshifts and two
light cone space data, which will be used later for
the study of various research fields in galaxy
formation and cosmology. We will close this talk by
listing possible research topics that will play a
crucial role in helping us take lead in those areas.

[ GC-01] A new approach to classify
barred galaxies based on the potential map

Yun Hee Lee!, Myeong-Gu Park!, Hong Bae Ann?,
Taehyun Kim®, and Woo-Young Seo*
!Department of Astronomy and Atmospheric
sciences, Kyungpook National University

2pusan National University

JKorea Astronomy & Space science Institute
YDepartment of Physics & Astronomy, Seoul
National University

Automatic, yet reliable methods to find and
classify barred galaxies are going to be more
important in the era of large galaxy surveys. Here,
we introduce a new approach to classify barred
galaxies by analyzing the butterfly pattern that
Buta & Block (2001) reported as a bar signature on
the potential map. We make it easy to find the
pattern by moving the ratio map from a Cartesian
coordinate to a polar coordinate. Our
volume-limited sample consists of 1698 spiral
galaxies brighter than Mr = -15.2 with z < 0.01
from the Sloan Digital Sky Survey/DR7 visually
classified by Ann et al. (2015). We compared the
results of the classification obtained by four
different methods: visual inspection, ellipse fitting,
Fourier analysis, and our new method. We obtain,
for the same sample, different bar fractions of
63%, 48%, 36%, and 56% by visual inspection,
ellipse fitting, Fourier analysis, and our new
approach, respectively. Although automatic
classifications detect visually determined, strongly
barred galaxies with the concordance of 74% to
86%, automatically selected barred galaxies contain
different amount of weak bars. We find a different
dependence of bar fraction on the Hubble type for
strong and weak bars: SBs are preponderant in
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early-type spirals, whereas SABs are in late-type
spirals. Moreover, the ellipse fitting method often

misses strongly barred galaxies in the
bulge-dominated galaxies. These explain why
previous works showed the contradictory

dependence of the bar fraction on the host galaxy
properties. Our new method has the highest
agreement with visual inspection in terms of the
individual classification and the overall bar
fraction. In addition, we find another signature on
the ratio map to classify barred galaxies into new
two classes that are probably related to the age of
the bar.

[+ GC-02] A Numerical Study of Stellar Bars
and Nuclear Rings in Barred Galaxies

Woo-Young Seo!,Woong-TaeKim?
!nistitute for Astrophysics, CNBU, 2SNU

To study the formation and evolution of stellar
bars and gaseous nuclear rings in barred galaxies
in realistic  environments, we run fully
self-consistent three-dimensional simulations of
isolated disk galaxies. We consider two groups of
models with cold or warm disks that differ in the
radial velocity dispersion. We also vary the gas
fraction of the disks. We found that a bar forms
earlier and more strongly as the gas fraction
increases in the cold disks, while the gas delays
the bar formation in the warm disks. The bar
formation enhances a central mass concentration
which in turn weakens the bar strength
temporarily, after which the bar regrows to
become stronger in a model with a smaller gas
fraction in both cold and warm disks. Although all
bars rotate fast in the beginning, they rapidly turn
to slow rotators. Gas infalling to the central region
forms a dense star-forming nuclear ring. The ring
size is very small when it first forms and grows
over time. The ring star formation is episodic and
bursty due to star formation feedback, and has a
good correlation with the mass inflow rate to the
ring. Some expanding shells produced by star
formation feedback are sheared out in the bar
regions and collide with dust lanes to appear as
filamentary interbar spurs.

[+ GC-03] Spiral Arm Features in Disk
Galaxies: A Density-Wave Theory

Yonghwi Kim'? Luis C. Ho?
!Korea Institute for Advanced Study, *Kavli Institute
for Astronomy and Astrophysics, Peking University

Several observational results show a tighter

pitch angle at wavelengths of optical and
near-infrared than those that are associated with
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star formation, which is in agreement with the
prediction of the density wave theory. In my recent
numerical studies, the dependence of the shock
positions relative to the potential minima is due to
the tendency that stronger shocks form farther
downstream. This causes a systematic variation of
the perpendicular Mach number, with radius and
makes the pitch angle of the gaseous arms smaller
than that of the stellar arms, which supports the
prediction of the density-wave theory,
independently. However, some observations still
give controversial results which show similar pitch
angles at wavelengths, and there is no statistical
study comparing observations and numerical
models directly. By analyzing optical image of disk
galaxies in the Carnegie-Irvine Galaxy Survey
(CGS), I measured the physical values of stellar
and gaseous arms such as their strength, length,
and pitch angles. For direct comparison with
numerical results, [ analyzed more than 30
additional numerical models with varying the initial
parameters in model galaxies. In this talk, I will
present results both of observational and
numerical samples and discuss the physical
properties of spiral structures based on the
density-wave theory.

[+ GC-04] Galaxy Rotation Coherent with the
Average Motion of Neighbors

Joon Hyeop Lee (0]&#)"? Mina Pak (gtglop)!?
Hye-Ran Lee (0]&2h"?, Hyunmi Song (£310])!
!Korea Astronomy and Space Science Institute,
2University of Science and Technology, Korea

We report our discovery of observational
evidence for the coherence between galaxy rotation
and the average motion of neighbors. Using the
Calar Alto Legacy Integral Field Area (CALIFA)
survey data analyzed with the Python CALIFA
STARLIGHT  Synthesis  Organizer (PyCASSO)
platform, and the NASA-Sloan Atlas (NSA) catalog,
we estimate the angular momentum vectors of 445
CALIFA galaxies and build composite maps of their
neighbor galaxies on the parameter space of
velocity versus distance. The composite radial
profiles of the luminosity-weighted mean velocity
of neighbors show striking evidence for dynamical
coherence between the rotational direction of the
CALIFA galaxies and the average moving direction
of their neighbor galaxies. The signal of such
dynamical coherence is significant for the
neighbors within 800 kpc distance from the CALIFA
galaxies with a confidence level of 3.50, when the
angular momentum is measured at the outskirt
(Re<R<2Re) of each CALIFA galaxy. We also find
that faint or kinematically misaligned galaxies show
stronger coherence with neighbor motions than
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bright or kinematically well-aligned galaxies do.
Our results show that the rotation of a galaxy,
particularly at its outskirt, may be significantly
influenced by recent interactions with its
neighbors.

[+ GC-05] The Spin-Orbit Alignment of Dark
Matter Halo Pairs: Dependence on the Halo
Mass and Environment

Sung-Ho An!,Suk-Jin Yoon!

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

We present a statistical analysis on the
spin-orbit alignment of dark matter halo pairs in
cosmological simulations. The alignment is defined
as the angular concurrence between the halo spin
vector (3) and the orbital angular momentum
vector (f) of the major companion. We identify
interacting halo pairs with the mass ratios from 1:1
to 1:3, with the halo masses of 10.8 <
Log(Mhao/ Msun) < 13.0, and with the separations
smaller than a sum of their virial radii (K2 < R vir
+ Ry.uir). Based on the total energy (£1,), the pairs
are classified into flybys (£i, > 0) and mergers (£
< 0). By measuring the angle (&) between S and
Z, we confirm a strong spin-orbit alignment signal
such that the halo spin is preferentially aligned
with the orbital angular momentum of the major
companion. We find that the signal of the
spin-orbit alignment for the flyby is weaker than
that for the merger. We also find an unexpected
excess signal of the spin-orbit alignment at cosé&s.
~ 0.25. Both the strength of the spin-orbit
alignment and the degree of the excess depend
only on the environment. We conclude that the
halo spin is determined by the accretion in a
preferred  direction set by the ambient
environment.

[7t GC-06] Detection of Intrinsic Spin
Alignments in Isolated Spiral Pairs

Hanwool Koo'?, Jounghun Lee®

!Korea Astronomy and Space Science Institute,
?University of Science and Technology (Korea),
JSeoul National University

Observational evidence for intrinsic galaxy
alignments in isolated spiral pairs is presented.
From the catalog of the galaxy groups identified by
Tempel et al. in the flux-limited galaxy sample of
the Sloan Digital Sky Survey Data Release 10, we
select those groups consisting only of two spiral
galaxies as isolated spiral pairs and investigate if
and how strongly the spin axes of their two spiral

members are aligned with each other. We detect a
clear signal of intrinsic spin alignment in isolated
spiral pairs, which leads to the rejection of the null
hypothesis at the 99.9999% confidence level via the
Rayleigh test. It is also found that those isolated
pairs comprising two early-type spiral galaxies
exhibit the strongest signal of intrinsic spin
alignment and that the strength of the alignment
signal depends on the angular separation distance
as well as on the luminosity ratio of the member
galaxies. Using the dark matter halos consisting of
only two subhalos resolved in the EAGLE
hydrodynamic simulations, we repeat the same
analysis but fail to find any alignment tendency
between the spin angular momentum vectors of the
stellar components of the subhalos, which is in
tension with the observational result. Several
possible sources of this apparent inconsistency
between the observational and the numerical
results are discussed.

[ GC-07] Understanding the physical
environment of relativistic jet from 3C 279
using its spectral and temporal information

Sung-Min Yoo!, Sang-Sung Lee??, Hongjun An!,
Sang-Hyun Kim?®, Jee Won Lee?, Jeffrey A.
Hodgson? and Sincheol Kang??

!Department of Astronomy and Space Sciences,
Chungbuk National University, Republic of Korea
’Korea Astronomy and Space Science Institute
JKorea University of Science and Technology

Blazars are a subclass of active galactic nuclei
(AGNs) with relativistic jets aligned with our line of
sight. The jet physics is yet to be understood, but
can be studied with blazar variability (e.g., flares).
The highly variable blazar 3C 279 has shown a
general decline of its radio flux density since 2013,
but the flux density has been increasing since
2017. To better understand physical properties of
3C 279 related with the flux variations, we analyze
multi-frequency new radio data obtained with
Korean VLBI Network (KVN), as well as archival
data from Owens Valley Radio Observatory (OVRO)
and Submillimeter Array (SMA). We measure the
radio spectral variability and infer the relativistic
jet properties of 3C 279. The high-cadence OVRO
and SMA observations are wused to construct
detailed light curves of the source, and KVN data
supplement the spectral coverage and allow us to
locate the spectral break frequencies precisely. In
this talk, we present our analysis results and
interpret them using a blazar jet model.

[+ GC-08] BAT AGN Spectroscopic Survey -
The parsec scale jet properties of the ultra
hard X-ray selected local AGNs
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Junhyun Baek!, Aeree Chung'!, Kevin Schawinski?,
Kyuseok Oh®, Ivy Wong® Michael Koss®, and BASS
team

!Department of Astronomy, Yonsei University,
South Korea, “Institute for Particle Physics and
Astrophysics, ETH Zurich, Switzerland,
*Department of Astronomy, Kyoto University,
Japan, *ICRAR, The University of Western Australia,
Australia, °Eureka Scientific Inc., USA

We have conducted a 22 GHz very long baseline
interferometry (VLBI) survey of 281 local (z < 0.05)
active galactic nuclei (AGNs) selected from the
Swift Burst Alert Telescope (BAT) 70-month ultra
hard X-ray (14-195 keV) catalog. The main goal is
to investigate the relation between the strengths of
black hole accretion and the parsec-scale nuclear
jet, which is expected to tightly correlate but has
not been observationally confirmed yet. The BAT
AGN Spectroscopic Survey (BASS) provides the
least biased AGN sample against obscuration
including both Seyfert types, hence it makes an
ideal parent sample for studying the nuclear jet
properties of an overall AGN population. Using the
Korean VLBI Network (KVN), the KVN and VERA
Array (KaVA), and the Very Long Baseline Array
(VLBA), we observed 281 objects with a 22 GHz flux
> 30 m]y, detecting 11 targets (~4% of VLBI
detection rate). This implies that the fraction of
X-ray AGNs which are currently ejecting a strong
nuclear jet is very small. Although our 11 sources
span a wide range of pc-scale morphological types,
from compact to complex, they lie on a tight linear
relation between accretion luminosity and nuclear
jet luminosity. Our finding may indicate that the
power of nuclear jet is directly responsible for the
amount of black hole accretion. We also have
probed the fundamental plane of black hole
activity in VLBI scale (e.g., few milli-arcsecond).
The results from our high-frequency VLBI radio
study support that the change of jet luminosity and
size follows what is predicted by the AGN evolution
scenario based on the Eddington ratio (Agda)
column density (Ny) plane, proposed by a previous
study.

[+ GC-09] An observed link between AGN
Eddington ratio and [NII] A6583/Ha at
0.6<z<1.7

Kyuseok Oh'? Yoshihiro Ueda', Masayuki
Akiyama®, Hyewon Suh?, Michael Koss®, Richard
Mushotzky®, Guenther Hasinger’, Daichi Kashino®,
John Silverman®

!Kyoto University, °JSPS Fellow, >Tohoku University,
1Subaru Telescope, *Eureka Scientific, ®University
of Maryland, "European Space Agency, °ETH

36 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019

Zurich, °Kavli Institute for the Physics and
Mathematics of the Universe

We present the observed relationship between
Eddington ratio (ANEdd) and optical
narrow-emission-line ratio ([NII] A6583/Hoa) of
X-ray-selected unobscured active galactic nuclei
(AGN) at 0.6 < z < 1.7 using 27 near-infrared
spectra from the Fiber Multi-Object Spectrograph
mounted on the Subaru telescope along with 26
additional sources from the literature. We show
that the NEdd and [NII] A6583/Hua ratio at 0.6 < z <
1.7 exhibits a similar distribution of NEdd—[NII] A
6583/Ha. anti-correlation that has been found for
local (<{z) = 0.036), hard X-ray selected AGN. The
observed anti-correlation suggests that [N II] A
6583/Ha. optical narrow-line ratio in the AGN host
galaxy may carry important information about the
accretion state of the central supermassive black
hole, suggesting the observational hint of
consistent relationship from local to z ~ 1.7.
Further study is necessary to determine whether
the AEdd—[N 1II] A6583/Ho correlation in
high-redshift still holds at logAEdd < —2 compared
to local AGN.

[+ GC-10] Instantaneous AGN feedback at
the central part of NGC 5728

Jaejin Shin'!, Jong-Hak Woo!, Aeree Chung?,
Junhyun Baek? Kyuhyoun Cho', Daeun Kang!, and
Hyun-Jin Bae'

{Seoul National University, *Yonsei University

Using VLT/MUSE and ALMA data, we present a
spatially-resolved analysis of the central part of
NGC 5728. We find enhanced star formation (~1.8
M®/yr/kpc2) at a region where AGN gas outflows
intersect the star formation ring. In contrast,
significantly weaker CO emission (~3.5 times) is
found at the same region compared to other
regions in ring, suggesting positive AGN feedback
on star formation. On the other hand, we detect
gas outflows outside of the spiral arms, implying
that the inflowing gas in the arms is removed (i.e.,
negative feedback). Even though the positive and
negative feedback are expected at the central part
of NGC 5728, the impact of the AGN feedback in
galaxy scale may be insignificant.

[t GC-11] Probing the Feedback Process in
Local Type-2 AGNs with Integral-Field
Spectroscopy

Rongxin Luo!, Jong-Hak Woo!, Jaejin Shin!, Daeun
Kang!, Hyun-Jin Bae!, Marios Karouzos?
!Astronomy Program, Department of Physics and
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Astronomy, Seoul National University, Seoul
151-742, Republic of Korea

“Nature Astronomy, Springer Nature, 4 Crinan
Street, N1 9XW London, United Kingdom

Feedback process is one of the most important
topics in the study of AGNs since it plays a key
role in linking the SMBHs and their host galaxies.
In order to further understand the co-evolution of
SMBHs and their host galaxies, we probe the
feedback process in local type-2 AGNs with a
series of integral-field-spectroscopy observations.

In the first part of my talk, I will introduce our
GMOS observations of luminous type-2 AGNs at z <
0.1, which are selected using the integrated [O III]
kinematics. Based on the dedicated emission-line
diagnostics and kinematic studies, we identify the
signatures of AGN-driven outflows and quantify the
outflow size in the targets with extreme [O III]
kinematics. For the targets without extreme [O III]
kinematics, we find the presence of weak
AGN-driven outflows, which are indicated by the
significant differences between the Kkinematics of
gas and stars.

Then, [ will present our recent study of 40
type-2 AGNs based on the SNIFS IFU. By
comparing the radial profile of velocity dispersion
of gas and stars, we measure the size of
AGN-driven outflows in these targets and extend
the outflow size-AGN luminosity relation in our
previous GMOS studies. We also discuss the
feedback effect of AGN-driven outflows by
connecting the outflow velocity and host galaxy
properties. These results highlight the importance
of spatially-resolved observation in investigating
gas kinematics and identifying the signatures of
AGN-driven outflows.

[+ GC-12] The Infrared Medium-deep
Survey. VI. Discovery of Faint Quasars at z
~ 5 with a Medium-band-based Approach

Yongjung Kim!?, Myungshin Im'?, Yiseul Jeon?
Minjin Kim* Soojong Pak'® and IMS Team'
!Center for the Exploration of the Origin of the
Universe (CEOU), ?Seoul National University,
JFEROKA Inc., “Kyungpook National University,
°Kyung Hee University

The faint quasars with M1450 > -24 mag are
known to hold the key to the determination of the
ultraviolet emissivity for the cosmic reionization.
But only a few have been identified so far because
of the limitations on the survey data. Here we
present the first results of the z ~ 5 faint quasar
survey with the Infrared Medium-deep Survey
(IMS), which covers ~100 deg” areas in J band to
the depths of Jas ~ 23 mag. To improve selection

methods, the medium-band follow-up imaging has
been carried out using the SED camera for
QUasars in Early uNiverse (SQUEAN) on the Otto
Struve 2.1 m Telescope. The optical spectra of the
candidates were obtained with 8 m class
telescopes. We newly discovered 10 quasars with
-25 < Mg < -23 at z ~ 5, among which three
have been missed in a previous survey using the
same optical data over the same area, implying the
necessity for improvements in high-redshift faint
quasar selection. We derived photometric redshifts
from the medium-band data and found that they
have high accuracies of {|Az|/(1 + z)) = 0.016. The
medium-band-based approach allows us to rule
out many of the interlopers that contaminate =
20% of the broadband-selected quasar candidates.
These results suggest that the medium-band-based
approach is a powerful way to identify z ~ 5
quasars and measure their redshifts at high
accuracy (1%-2%). It is also a cost-effective way to
understand the contribution of quasars to the
cosmic reionization history.

[+ GC-13] Assembling the bulge from
globular clusters: Evidence from sodium
bimodality

Young-Wook Lee, Jenny J. Kim, Chul Chung,
Sohee Jang, Dongwook Lim

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

Recent investigations of the double red clump in
the color-magnitude diagram of the Milky Way
bulge cast serious doubts on the structure and
formation origin of the outer bulge. Unlike
previous interpretation based on an X-shaped
bulge, stellar evolution models and CN-band
observations have suggested that this feature is
another manifestation of the multiple stellar
population phenomenon observed in globular
clusters (GCs). This new scenario requires a
significant fraction of the outer bulge stars with
chemical patterns uniquely observed in GCs. Here
we show from  homogeneous  high-quality
spectroscopic data that the red giant branch
stars in the outer bulge ( >5.5° from the Galactic
center) are clearly divided into two groups
according to Na abundance in the [Na/Fe] -
[Fe/H] plane. The Na-rich stars are also
enhanced in Al, while the differences in O and
Mg are not observed between the two Na groups.
The population ratio and the Na and Al
differences between the two groups are also
comparable with those observed in metal-rich
GCs. Since these chemical patterns and
characteristics are only explained by stars
originated in GCs, this is compelling evidence that
the outer bulge was mostly assembled from
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disrupted proto-GCs in the early history of the
Milky Way. We will also discuss the implications
of this result on the formation of the early-type
galaxies in general.

[+ GC-14] Stellar populations of the M87
globular cluster system

Youkyung Ko'?, Eric W. Peng!?, Alessia
Longobardi® et al.

!Department of Astronomy, Peking University,
Beijing 100871, China

’Kavii Institute for Astronomy and Astrophysics,
Peking University, Beijing 100871, China

JAix Marseille Univ, CNRS, CNES, LAM, Marseille,
France

Globular clusters (GCs) are one of the excellent
tools to trace the assembly history of their host
galaxies. Especially, the ages and abundances of
the GCs give important clues about the star
formation epochs and merging progenitors. We
investigate the stellar population of the GCs in M87
based on a stacking analysis using about 900
MMT /Hectospec spectra of the GCs. We measure
the ages, [Z/H], and [a/Fe] from the stacked
spectra of the GCs within radial bins based on Lick
indices. We find clear radial gradients for [Z/H]
and [a/Fe] in the GC system. In addition to the
radial trends, we investigate the stellar populations
of the GC subgroups divided according to colors,
radial velocities, and spatial locations. We discuss
the formation history of M87 based on the stellar
populations of the GCs.

[+ GC-15] How are SO galaxies formed? A
case of the Sombrero galaxy

Jisu Kang (7}x]2)!, Myung Gyoon Lee (o]9#)!, In
Sung Jang (&F914)%, Youkyung Ko (L-87)%* Jubee
Sohn (£7H])® Narae Hwang (&t2])®, and
Byeong-Gon Park (grz)8

ISeoul National University,

?Leibniz-Institut fir Astrophysik Potsdam,

SPeking University,

‘Kavli Institute for Astronomy and Astrophysics,
°Smithsonian Astrophysical Observatory,

®Korea Astronomy and Space Science Institute

SO galaxies are mostly known to be formed in
dense environments from spiral progenitors.
Recently, however, a new formation scenario has
been suggested that field SOs can be formed from
elliptical progenitors. The Sombrero galaxy (M104,
NGC 4594) is a massive disk galaxy located in the
field environment, and its morphological type has
been controversial from Sa to E. Thus, it is an
ideal target to test the new scenario. We trace the

38 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019

giant halo of M104 with globular clusters to test
this scenario. From the wide images obtained with
CFHT/MegaCam, we find a large number of
globular clusters in this galaxy. We also confirm
their membership by measuring the radial
velocities from the spectra obtained with
MMT/Hectospec. The color distribution of these
globular clusters is bimodal, and blue (metal-poor)
globular clusters are more spatially widely spread
than red (metal-rich) globular clusters. This
indicates that M104 hosts a giant metal-poor halo
as well as an inner metal-rich halo. Combining this
result with the fact that M104 is unusually massive
and brighter than other spiral galaxies, we infer
that M104 was indeed a massive elliptical galaxy
that had formed a metal-rich halo by gas-rich
mergers and a metal-poor halo by gas-poor
mergers. In addition, we find young star clusters
around the disk of M104, which shows that the
disk formed after the spheroidal halos had formed.
In conclusion, we suggest that M104 was originally
a massive elliptical galaxy and was transformed to
a lenticular galaxy by acquiring its disk later.

[t GC-16] Passive spiral galaxies: a stepping
stone to S0s?

Mina Pak!?, Joon Hyeop Lee!? Hyunjin Jeong', Suk
Kim!, Rory Smith!, Hye-Ran Lee!?

!Korea Astronomy and Space Science

Institute, *University of Science and Technology

We investigate the stellar population properties
of nine passive spiral galaxies in the CALIFA
survey. They have NUV—r>5 and no/weak
nebular emission lines in their spectra. They lie in
the redshift range of 0.001 <z<0.021 and have
stellar mass range of 10.2 < log(M*x /M®) < 10.8. We
analyze the stellar populations out to two effective
radius, using the best-fitting model to the
measured absorption line-strength indices in the
Lick/IDS system. We compare the passive spirals
with SOs selected in the same mass range. SOs
cover a wide range in age, metallicity, and [o/Fel],
and stellar populations of the passive spirals are
encompassed in the spread of the SO properties.
However, the distribution of passive spirals are
skewed toward higher values of metallicity, lower
[oe/Fel], and younger ages at all radii. These results
show that passive spirals are possibly related to
SOs in their stellar populations. We infer that the
diversity in the stellar populations of SOs may
result from different evolutionary pathways of SO
formation, and passive spirals may be one of the
possible channels.

[+ GC-17] A deep and High-resolution Study
of Ultra-diffuse Galaxies in Distant Massive
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Galaxy Clusters

Jeong Hwan Lee!, Jisu Kang', In Sung Jang? and
Myung Gyoon Lee!

ISeoul National University, ’Leibniz Institute for
Astrophysics Potsdam

Ultra-diffuse galaxies (UDGs) are intriguing in
the sense that they are much larger than dwarf
galaxies but have much lower surface brightness
than normal galaxies. To date, UDGs have been
found only in the local universe. Taking advantage
of deep and high-resolution HST images, we
search for UDGs in massive galaxy clusters in the
distant universe. In this work, we present our
search results of UDGs in three massive clusters of
the Hubble Frontier Fields: Abell 2744 (z=0.308),
Abell S1063 (z=0.348), and Abell 370 (z=0.375).
These clusters are the most distant and massive
among the host systems of known UDGs. The
color-magnitude diagrams of these clusters show
that UDGs are mainly located in the faint end of
the red sequence. This means that most UDGs in
these clusters consist of old stars. Interestingly, we
found a few blue UDGs, which implies that they
had recent star formation. The radial number
densities of UDGs clearly decrease in the central
region of the clusters in contrast to those of bright
galaxies which keep rising. This implies that a
large fraction of UDGs in the central region were
tidally disrupted. These features are consistent
with those of UDGs in nearby galaxy clusters. We
estimate the total number of UDGs (N(UDG)) in
each cluster. The abundance of UDGs shows a
tight relation with the virial masses (M_200) of
thier host systems: M_200 \propto
N(UDG)*(1.01+/-0.05). This slope is found to be
very close to one, indicating that efficiency of
UDGs does not significantly depend on the host
environments. Furthermore, estimation of
dynamical masses of UDGs indicates that most
UDGs have dwarf-like masses (M_200 < 10711
M_Sun), but a few UDGs have Lx-like masses
(M_200 > 10711 M_Sun). In summary, UDGs in
distant massive clusters are found to be similar to
those in the local universe.

[+ GC-18] The first detection of intracluster
light beyond a redshift of 1

Jongwan Ko', Myungkook J. Jee?
!Korea Astronomy and Space Science Institute,
ZYonsei University

Not all stars in the Universe are gravitationally
bounded to galaxies. Since first discovered in 1951,
observations have revealed that a significant

fraction of stars fills the space between galaxies in
local (low-redshift) galaxy clusters, observed as
diffuse intracluster light (ICL).

Theoretical models provide mechanisms for the
production of intracluster stars as tidally stripped
material or debris generated through numerous
galaxy interactions during the hierarchical growth
of the galaxy cluster. These mechanisms predict
that most intracluster stars in local galaxy clusters
are long-accumulated material since z~1.

However, there is no observational evidence to
verify this prediction. Here we report observations
of abundant ICL for a massive (above 10 solar
masses) galaxy cluster at a redshift of z=1.24, when
the Universe was 5 billion years old.

We found that more than 10 per cent of the total
light of the cluster is contributed by the diffuse ICL
out to 110 kpc from the center of the cluster,
comparable to 5-20 per cent in local, massive
galaxy cluster. Furthermore, we found that the
colour of the brightest cluster galaxy located in the
core of the cluster is consistent with that of the
ICL out to 200 kpc.

Our results demonstrate that the majority of the
intracluster stars present in the local Universe,
contrary to most previous theoretical and
observational studies, were built up during a short
period and early (z>1) in the history of the
Virgo-like massive galaxy cluster formation, and
might be concurrent with the formation of the
brightest cluster galaxy.

[7t GC-19] Newly discovered galaxy
overdensities and large scale structures at
z~1

Minhee Hyun!, Myungshin Im!, Jae-Woo Kim?,
Seong-Kook Lee!, IMS team'

{Center for the Exploration of the Origin of the
Universe, Seoul National University(CEOU), Korea
Astronomy and Space Science Institute

Galaxy clusters are the largest gravitationally
bound structures in the universe and located in
the densest peak of the dark matter. They can
constraint cosmologicals model from their dark
matter halo distribution and they are good
laboratories to study how galaxy evolution varies
with their environment. Especially, studies of
galaxy clusters at z = 1 are important because (i)
galaxy evolution at z >1 is still controversial (Elbaz
et al. 2007; Faloon et al. 2013) and (ii) some studies
show that mass of galaxy clusters at z>1 seems to
be higher than expected value from the
concordance LCDM cosmological model (Kang & Im
2009; Gonzales et al. 2012). In spite of their
significance, there have not been many studies of
galaxy clusters at z = 1 because of the lack of
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wide and deep multi-wavelength data. We newly
found galaxy cluster candidates at 0.2 < z < 1.4
and a LSS spanning over 100Mpc at z~0.9 in the
ELAIS-N1 field which is one of the IMS (Infrared
Medium-deep Survey; Im et al. 2019, in
preparation) fields. Thanks to K-GMT science
program, we performed spectroscopic follow-up
observation for a z~1 galaxy cluster candidates
with GMOS of Gemini North and for 2z~0.9
supercluster candidates with Hectospec of MMT in
2018A and confirmed the large scale structures.
We present the newly discovered galaxy
overdensities from the observation and the
analysis result.

[+ GC-20] Unveiling Quenching History of
Cluster Galaxies Using Phase-space Analysis

Jinsu Rhee', Rory Smith?, Sukyoung, K. Yi'
'Yonsei University, ’Korea Astronomy and Space
Science [nstitute

We utilize times since infall of cluster galaxies
obtained from Yonsei Zoom-in Cluster Simulation
(YZiCS), the cosmological hydrodynamic N-body
simulations, and star formation rates from the
SDSS data release 10 to study how quickly
late-type galaxies are quenched in the cluster
environments. In particular, we confirm that the
distributions of both simulated and observed
galaxies in phase-space diagrams are comparable
and that each location of phase-space can provide
the information of times since infall and star
formation rates of cluster galaxies. Then, by
limiting the location of phase-space of simulated
and observed galaxies, we associate their star
formation rates at z ~ 0.08 with times since infall
using an abundance matching technique that
employs the 10 quantiles of each probability
distribution.

Using a flexible quenching model covering
different quenching scenarios, we find the star
formation history of satellite galaxies that best
reproduces the obtained relationship between time
since infall and star formation rate at z ~ 0.08.
Based on the derived star formation history, we
constrain the quenching timescale (2 - 7 Gyr) with
a clear stellar mass trend and confirm that the
refined model is consistent with the
"delayed-then-rapid" quenching scenario: the
constant delayed phase as ~ 2.3 Gyr and the
quenching efficiencies (i.e., e-folding timescale)

outside and inside clusters as ~ 2 - 4 Gyr (oc Mx D)
and 0.5 - 1.5 Gyr (cc Ms 2), Finally, we suggest: (i)
ram-pressure is the main driver of quenching of

satellite galaxies for the local Universe, (ii) the
quenching trend on stellar mass at z > 0.5
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indicates other quenching mechanisms as the main
driver.

[t GC-21] Cosmological QUOKKAS: A new
method for measuring distances using an
extended KVN to Australia

Jeffrey Hodgson!, Sang-Sung Lee!, Benjamin
I'Hullier!, Yannis Lioadkis?, Arman Shafieloo!
'KASI, “Stanford

Measuring distances at cosmological scales is
one of the most important, yet most difficult to
acquire astronomical quantities, allowing
astronomers to determine the expansion rate of
the universe. Typically, astronomers have sought
to find “standard candles' that have a known
intrinsic brightness in order to determine their
distance. The most well known standard candles
are Type la supernova and Cepheid variable stars
making the so-called “distance ladder''. Here we
present a method for determining cosmological
distances via light travel-time arguments, which
can be extended from nearby sources to very high
redshift sources.

[8F GC-22] On the Global and Local
Environmental Dependence of Type Ia
Supernova Luminosity from the Analysis of
SALT2 and MLCS2k2 Light-Curve Fitters

Young-Lo Kim'? and Young-Wook Lee!

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

2Université de Lyon, F-69622, Lyon, France:
Université de Lyon 1, Villeurbanne, CNRES/INZP3,
Institut de Physique Nucléaire de Lyon

There is growing evidence for the dependence of
Type Ia supernova (SN Ia) luminosities on the
environments. The origin of this correlation,
however, is under debate. In order to explore the
physical origin of the trend in detail, we analyze
SN Ia light-curves by combining a sample of 1231
SNe la over a wide redshift range (0.01 < z < 1.37)
in various SN surveys and employing two
independent light-curve fitters of SALTZ and
MLCS2k2. Although SALT2 is the most widely used
fitter in the SN community, MLCS2k2 has a novelty
in the context of an investigation of the luminosity
evolution of SNe la. For this reason we use both
fitters and analyze them separately. We also
determine a stellar mass and a star formation rate
(SFR) for a sample of ~600 host galaxies. In
addition, because recent low-redshift studies
suggest that this dependence manifests itself most
strongly when wusing the local SFR at the SN
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location, we introduce a new method to infer the
local environments by restricting the SN la sample
in globally star-forming host galaxies to a
low-mass host galaxy subset (< 10'° Mg). We find
that SNe la in low-mass and star-forming host
galaxies are fainter than those in high-mass and
passive hosts, after light-curve corrections.
Especially, for the first time in host studies, we
show that SNe Ia in locally star-forming
environments are 0.081+0.018 mag fainter (4.50)
than those in locally passive environments from
the sample including SNe at the high-redshift
range. Considering the significant difference in the
mean stellar population age between these
environments, the result would suggest that the
origin of the environmental dependence is the
luminosity evolution of SNe Ia.

[A GC-23] Constraints on scalar field models
of dark energy.

Da-hee Lee!, Chan-Gyung Park?, Jai-chan Hwang'

!Department of Astronomy and Atmospheric

Sciences, Kyungpook National University, *Division
of Science Education, Chonbuk National
University

We consider dynamical dark energy models
based on a minimally coupled scalar field with
three different potentials: the inverse power-law,
SUGRA and double exponential potentials. For each
model, we derived perturbation initial conditions in
the early epoch and performed the Markov Chain
Monte Carlo (MCMC) analysis to explore the
parameter space that is favored by the current
cosmological observations like Planck CMB
anisotropy, type Ia supernovae, and baryon
acoustic oscillation data. The analysis has been
done by using the modified CAMB/COSMOMC code
in which the dynamical evolution of the scalar field
perturbations are fully considered. The MCMC
constraints on the cosmological as well as potential
parameters are derived. In the talk we will present
a progress report.
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[7+ IM-01] BISTRO: Magnetic Fields in
Serpens Main

Woojin Kwon (H-2X1) on behalf of the BISTRO team
!Korea Astronomy and Space Science Institute
(F=232928]) *University of Science and
Technology (2}3}7] 2 918l eF eIy efiz)

The B-fields In STar-forming Region
Observations (BISTRO 1 and 2) is a large program
of the James Clerk Maxwell Telescope (JCMT) using
SCUBA-2 and POL-2, starting in 2016. We aim to
study the roles of magnetic fields in star formation
by observing 32 fields of nearby low-mass and
high-mass star forming regions. The angular
resolution and the wavelength provided by JCMT
(14 arcsecond at 850 micrometer) are ideal to
investigate the intermediate scales of magnetic
fields (1000-20000 au) associated in cold dense
cores and filaments. We report the current status
of this project and discuss the magnetic fields of
the Serpens Main molecular cloud in which several
filaments with various physical properties have
been identified.

Note: (PI) D. Ward-Thompson, (co-Pls) P. Bastien,
T. Hasegawa, W. Kwon, S. Lai, and K. Qiu

[+ IM-02] AKARI/IRC spectroscopic survey
for interstellar ice study

Jaeyeong Kim! Jeong-Eun Lee!, II-Seok Kim?, Yuri
Aikawa®, Woong-Seob Jeong?, Ho-Gyu Lee’, Jennifer
A. Noble®, and Michael M. Dunham®’

!School of Space Research, Kyung Hee University,
Korea,

2Space Environment Laboratory, Korea
JDepartment of Astronomy, Graduate School of
Science, The University of Tokyo, Japan

YKorea Astronomy and Space Science Institute,
Korea

°Laboratoire de Physique des Lasers, Atomes et
Molecules, The University de Lille, France
®Department of Astronomy, University of Virginia,
USA

’Harvard-Smithsonian Center for Astrophysics,
USA

Ices in interstellar environments are well traced
mostly by their absorption features in the near- to
mid-infrared spectrum. The infrared camera (IRC)
aboard AKARI provides us the near-infrared
spectroscopic data which cover 2.5-5.0 ym with a
spectral resolution of R ~ 120. Our AKARI
spectroscopic survey of young stellar objects
(YSOs), including low-luminosity protostars and
background stars, revealed the absorption features
of Hy,O, CO,; CO, and XCN ice components. We
present near-infrared spectra of the observed
targets and compare their ice abundances with
those previously derived from various YSOs and
the background stars behind dense molecular
clouds and cores. In addition, we suggest possible
science cases for SPHEREx, NASA's new
near-infrared space observatory, based on the
results from our AKARI IRC spectroscopic study.
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[+ IM-03] CHEMICAL PROPERTIES OF CORES
IN DIFFERENT ENVIRONMENTS; THE ORION
A, B AND A ORIONIS CLOUDS

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

!Kyung Hee University, School of Space Research
Seocheon-Dong, Giheung-Gu, Yongin-Si,
Gyeonggi-Do, 446-701, KOREA

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

SEast Asian Observatory, 660 N. A'ohoku Place,
Hilo, HI 96720, USA

We observed 80 dense cores (N(Hy) > 10% cm™)
in the Orion molecular cloud complex which
contains the Orion A (39 cores), B (26 cores), and
A Orionis (15 cores) clouds. We investigate the
behavior of the different molecular tracers and
look for chemical variations of cores in the three
clouds in order to systematically investigate the
effects of stellar feedback. The most commonly
detected molecular lines (with the detection rates
higher than 50%) are N,H+, HCO+ , H®CO+, C.H,
HCN, and H;CO. The detection rates of dense gas
tracers, N,H*, HCO* , H®CO', and C;H show the
lowest values in the A Orionis cloud. We find
differences in the D/H ratio of H,CO and the N,H'/
HCO® abundance ratios among the three clouds.
Eight starless cores in the Orion A and B clouds
exhibit high deuterium fractionations, larger than
0.10, while in the A Orionis cloud, no cores reveal
the high ratio. These chemical properties could
support that cores in the A Orionis cloud are
affected by the photo-dissociation and external
heating from the nearby H 1[I region. An
unexpected trend was found in the [N,H']/[HCO']
ratio with a higher median value in the N\ Orionis
cloud than in the Orion A/B clouds than: typically,
the [NoH']/[HCO'] ratio is lower in higher
temperatures and lower column densities. This
could be explained by a longer timescale in the
prestellar stage in the A Orionis cloud, resulting in
more abundant nitrogen-bearing molecules. In
addition to these chemical differences, the
kinematical difference was also found among the
three clouds; the blue excess, which is an infall
signature found in optically thick line profiles, is 0
in the A Orionis cloud while it is 0.11 and 0.16 in
the Orion A and B clouds, respectively. This result
could be another evidence of the negative feedback
of active current star formation to the next
generation of star formation.

[+ IM-04] TIMES: mapping Turbulent
properties In star-forming MolEcular clouds
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down to the Sonic scale. I. the first result.

Hyeong-Sik Yun', Jeong-Eun Lee!, Yunhee Choi?
Neal J. Evans 1I*°, Stella S. R. Offner®, Yong-Hee
Lee!, Giseon Baek', Minho Choi?, Hyunwoo Kang?,
Seokho Lee?, Ken'ichi Tatematsu?, Mark H. Heyer®,
Brandt A. L. Gaches®, Yao-Lun Yang®, Jae Hoon
Jung?, and Changhoon Lee?

1School of Space Research. Kyung Hee University,
Republic of Korea, ?Korea Astronomy and Space
Science Institute, Republic of Korea, *Department
of Astronomy, University of Texas, Austin, USA,
?National Astronomical Observatory of Japan, Japan
*Department of Astronomy, University of
Massachusetts, Amherst, USA

Turbulence is one of the natural phenomena in
molecular clouds. It affects gas density and
velocity fluctuation within the molecular clouds
and controls the mode and tempo of star
formation. However, despite many years of study,
the properties of turbulence remain poorly
understood. As part of the Taeduk Radio
Astronomy Observatory (TRAO) Key Science
Program (KSP), “mapping Turbulent properties In
star-forming MolEcular clouds down to the Sonic
scale (TIMES; PI: Jeong-Eun Lee)”, we have fully
mapped two star-forming molecular clouds, the
Orion A and the Ophiuchus molecular clouds, in 3
sets of lines (*CO J=1-0, C"®0 J=1-0, HCN J=1-0,
HCO" J=1-0, CS J=2-1, and N;H" J=1-0) using the
TRAO 14-m telescope. We apply a statistical
analysis, Principal Component Analysis (PCA),
which can recover an underlying turbulent-power
spectrum from an observed P-P-V spectral map.
We compare turbulence properties not only
between the two clouds, but also between different
parts within each cloud. We present the first result
of our observation program.

[4+ IM-05] High-resolution Near-infrared
Spectroscopy of IRAS 16316-1540: Evidence
of Accretion Burst

Sung-Yong Yoon!, Jeong-Eun Lee!, Sunkyung
Park!, Seokho Lee!, Gregory J. Herczeg?, Gregory
Mace®, Jae-Joon Lee!

1School of Space Research, Kyung Hee University,
Korea ’Kavli Institute for Astronomy and
Astrophysics, Peking University China *Department
of Astronomy, University of Texas at Austin, USA,
YKorea Astronomy and Space Science Institute,
Korea

The high-resolution near-infrared (NIR)
spectroscopy can reveal the evidence of the
accretion burst (e.g., the broadened absorption
features produced by the Keplerian disk motion)
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although the moment of the outburst was not
caught. The embedded protostar IRAS 16316-1540
observed with the Immersion Grating Infrared
Spectrograph (IGRINS, R = AX/A~45000) shows
the broad absorption features in atomic and CO
transitions, as seen in FU Orionis objects (FUors),
indicative of an outburst event. We examine
whether the spectra of IRAS 16316-1540 arise from
the rotating inner hot gaseous disk. Using the
IGRINS spectral library, we show that the line
profiles of IRAS 16316-1540 are more consistent
with an M1.5 V template spectrum convolved with
a disk rotation profile than the protostellar
photosphere absorption features with a high stellar
rotation velocity. We also note that the absorption
features deviated from the expected line profile of
the accretion disk model can be explained by a
turbulence motion generated in the disk
atmosphere. From previous observations that show
the complex environment and the misaligned
outflow axes in IRAS 16316-1540, we suggest that
an impact of infalling clumpy envelope material
against the disk induces the disk precession,
causing the accretion burst from the inner disk to
the protostar.

[+ IM-06] The JCMT Transient Survey:
Examination of Periodic Variability in nearby
Star-forming Regions

Yong-Hee Lee!, Jeong-Eun Lee!, Doug Johnstone?®®,
Gregory J. Herczeg®, Steve Mairs?*®®

!School of Space Research, Kyung Hee University,
Republic of Korea °NRC Herzberg Astronomy and
Astrophysics Canada *Department of Physics and
Astronomy, University of Victoria, Canada *Kavli
Institute for Astronomy and Astrophysics, Peking
University. People’s Republic of China °East Asian
Observatory, USA

We perform the Lomb-Scargle Periodogram
analysis to protostars identified by the JCMT
Transient Survey, which monitors 8 nearby star
forming regions. The observations have been done
monthly for over 3 years using SCUBA-2 (the
Submillimetre Common User Bolometer Array 2) in
two wavelengths, 450 and 850 pm. Under the
threshold of 1% False Alarm Probability, we found
16 variable sources including EC53, which is the
first variable protostar detected by the JCMT
Transient Survey. Most of the variable sources are
cataloged as protostars (classified via the Spitzer
data, Megeath et al. 2012: Dunham et al. 2015), but
SerpS-MM19, which has a clear 1-year period, is a
candidate of a first hydrostatic core (Maury et al.
2011; Young et al. 2018).

[+ IM-07] Removing Large-scale Variations

in Regularly and Irregularly Spaced Data

Jungyeon Cho (Z&H)
Chungnam National University

In many astrophysical systems, smooth
large-scale variations coexist with small-scale
fluctuations. For example, a large-scale velocity or
density gradient can exist in molecular clouds that
have small-scale fluctuations by turbulence. In
redshifted 2lcm observations, we also have two
types of signals - the Galactic foreground
emissions that change smoothly and the redshifted
2lcm signals that fluctuate fast in frequency
space. In many cases, the large-scale variations
make it difficult to extract information on
small-scale fluctuations. We propose a simple
technique to remove smooth large-scale variations.
Our technique relies on multi-point structure
functions and can obtain the magnitudes of
small-scale fluctuations. It can also be used to
design filters that can remove large-scale
variations and retrieve small-scale data. We
discuss how to apply our technique to irregularly
spaced data, such as rotation measure
observations toward extragalactic radio point
sources.

[+ IM-08] The distribution of magnetic field
strength in Orion A region

Jihye Hwang'?, Jongsoo Kim!?
!Korea Astronomy and Space Science Institute,
?University of Science and Technology, Korea

Magnetic fields play an important role in
supporting molecular clouds against gravitational
collapse. The measured magnetic field strengths in
molecular clods enable us to see the effect of
magnetic fields in star-forming regions. People
have used the Chandrasekhar and Fermi (CF)
method to estimate magnetic field strength from
observational quantities of molecular cloud density,
turbulent velocity and polarization angle
dispersion. However, previous studies obtained just
one magnetic field strength over the quite large
region of a molecular cloud by using the CF
method. We here suggest a way to estimate
magnetic field strength distribution in Orion A
region. We used 450 and 850-micron polarization
data of James Clerk Maxwell Telescope (JCMT).
Magnetic field strengths were estimated in two
wavelengths with 4 pixel resolutions of 16, 20, 24
and 28”. Through statistical analysis, we proved
the difference of magnetic field strengths between
two wavelengths were caused by the difference of
their beam sizes. Additionally, we calculated the
radii of curvature of polarization segments to
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select a best pixel resolution for estimating the
magnetic field distribution. The pixel resolution
should be larger than a radius of curvature. We
selected that 20 or 24" pixel resolutions are good
choices towards Orion A region.

[+ IM-09] Effect of turbulence driving and
sonic Mach number on
Davis-Chandrasekhar-Fermi method

Heesun Yoon! and Jungyeon Cho!
!Chungnam National University

Davis-Chandrasekhar-Fermi (DCF) method is a
tool that is widely used to obtain the strength of
the mean magnetic field projected on the plane of
the sky. When there are independent eddies along
the line of sight, the variation of polarization angle
will decrease by the averaging effect. Therefore,
the measured strength of the magnetic field can be
overestimated. Cho & Yoo (2016) proposed a
modified DCF method considering such effect. By
using this, we quantitatively compared the results
from the conventional DCF and the modified DCF
methods for various sonic Mach numbers and
driving schemes (the solenoidal and compressive
driving).

Here, we present that the modified DCF method
does not show a strong dependence on the sonic
Mach number or driving schemes either, while the
conventional DCF method depends on the sonic
Mach number for the compressive driving scheme.

[+ IM-10] Study of Magnetohydrodynamic
Turbulence Using Multi-frequency
Synchrotron Polarization Observations

Hyeseung Lee!, Jungyeon Cho? Alex Lazarian®
'Korea Astronomy & Space Science Institute,
2Chungnam National University,

SUniversity of Wisconsin-madison

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. First, we
obtained the spatial spectrum of synchrotron
polarization so that shows how the spectrum is
affected by Faraday rotation and how to recover
the statistics of underlying turbulence magnetic
field. Since polarized synchrotron intensity arising
from magnetized turbulence are anisotropic along
the direction of mean magnetic field. Secondly,
we studied quadrupole ratio to quantitatively
describe the degree of anisotropy introduced by
magnetic field at multi-wavelengths. This work
demonstrated that the spectrum and quadrupole
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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.

[t IM-11] Discovery of a New Mechanism of
Dust Destruction in Strong Radiation Fields
and Implications

Thiem Hoang!?, Le Ngoc Tram?®, Hyseung Lee!,
Sang-hyeon Ahn'

'Korea Astronomy and Space Science Institute,
?University of Science and Technology, Korea,
INASA Ames Center, USA

Massive stars, supernovae, and Kkilonovae are
among the most luminous radiation sources in the
universe. Observations wusually show near- to
mid-infrared (NIR-MIR, 1-5~micron) emission
excess from H II regions around young massive
star clusters (YMSCs) and anomalous dust
extinction and polarization towards Type Ia
supernova (SNe Ia). The popular explanation for
such NIR-MIR excess and unusual dust properties
is the predominance of small grains (size
a<0.05micron) relative to large grains
(a>0.1micron) in the local environment of these
strong radiation sources. The question of why
small grains are predominant in  these
environments remains a mystery. Here we report a
new mechanism of dust destruction based on
centrifugal stress within extremely fast rotating
grains spun-up by radiative torques, namely the
RAdiative Torque Disruption (RATD) mechanism,
which can resolve this question. We find that RATD
can destroy large grains located within a distance
of ~ 1 pc from a massive star of luminosity L~
1074L_sun and a supernova. This increases the
abundance of small grains relative to large grains
and successfully reproduces the observed NIR-MIR
excess and anomalous dust extinction/polarization.
We show that small grains produced by RATD can
also explain the steep far-UV rise in extinction
curves toward starburst and high redshift galaxies,
as well as the decrease of the escape fraction of
Ly-alpha photons observed from HII regions
surrounding YMSCs.

[+ IM-12] Near-infrared Spectroscopy of
Metal-enriched Supernova Ejecta in
Cassiopeia A

Yong-Hyun Lee (0]€31)!, Bon-Chul Koo (F2A)!
!Seoul National University (X 20jg}iZ)

The supernova remnant Cassiopeia A (Cas A)
provides a unique opportunity to observe the fine



details of the explosion of core-collapse supernova
(SN). Previous optical and near-infrared (NIR)
observations of Cas A have shown that the spatial
distribution of the metal-enriched SN ejecta is very
complicated, indicating that the SN explosion
should have been asymmetric and turbulent,
especially near the core. Recently, we obtained a
long-exposure (~10 hr) image of Cas A by using
the UKIRT 3.6-m telescope with a narrow-band
filter centered at [Fe II] 1.644 um emission. This
‘deep [Fe II] image' provides an unprecedented
panoramic view of Cas A, revealing the distribution
of dense SN ejecta over the entire remnant. We
have carried out NIR multi-object spectroscopic
observations of the dense ejecta knots in the
northeastern (NE) and eastern (E) outer regions of
the remnant using the MMIRS attached on the
MMT 6.5-m telescope. A total of 67 ejecta knots
are detected. By analyzing their spectra, we have
found that the knots in the NE area show strong [S
I11/[S 1I] and [Fe II] lines but little or no [P 1I] line,
while those in the E outer region show strong [Fe
II] lines but weak [S II]/[S IlI] lines. In this talk, we
present the preliminary results of our NIR
spectroscopic  observations and discuss the
implications.
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[+ EN-01] Astronomical Calendar and
propagating the astronomical informatiion

Ah-Chim Sul(AoF)! 2, Yonggi Kim(Z1&7])?
'KASI, “CBNU
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[+ EN-02] Astronomy education in the
Planetarium (JA|&JHA 2] AZ} u5)

12Sanghyun Ha, 'Jungjoo Sohn, ?Soonchang Park
'Korea National Univertiry of Education,
’METASPACE
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[+ EN-03] Exhibition Planning of Ongoing
Astronomy : A New Approach to Science
Exhibition Planning of Astronomy

(20c ol% AE3t APz HA| 7|85}
AERol WAl 7129 A2e B2

Insun Ahn(QFQ1A)
Gwacheon National Science Museum(=*Z 2}52fSk)
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[ EN-04] Current Status of Korean
Astronomincal Communities Derived from
the Number of Astronomers (U=}
Aeaatrz B @3 A2ae A4)

Sang-Hyeon Ahn
Korea Astronomy and Space Science [nstitute
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[+ EN-05] A Fast Poisson Solver of
Second-Order Accuracy for Isolated Systems
in Three-Dimensional Cartesian and
Cylindrical Coordinates

Sanghyuk Moon!, Woong-Tae Kim'!, Eve C.
Ostriker?
'Seoul National University, “Princeton University

We present an accurate and efficient method to
calculate the gravitational potential of an isolated
system in three-dimensional Cartesian and
cylindrical coordinates subject to vacuum (open)
boundary conditions. Our method consists of two
parts: an interior solver and a boundary solver.
The interior solver adopts an eigenfunction
expansion method together with a tridiagonal
matrix solver to solve the Poisson equation subject
to the zero boundary condition. The boundary
solver employs James's method to calculate the
boundary potential due to the screening charges
required to keep the zero boundary condition for
the interior solver. A full computation of
gravitational potential requires running the interior
solver twice and the boundary solver once. We
develop a method to compute the discrete Green's
function in cylindrical coordinates, which is an
integral part of the James algorithm to maintain
second-order accuracy. We implement our method
in the {\tt Athena++} magnetohydrodynamics code,
and perform various tests to check that our solver
is second-order accurate and exhibits good
parallel performance.

[+ EN-06] Deep Learning Model on
Gravitational Waves of Merger and Ringdown
in Coalescence of Binary Black Holes

Yoongoo Lee, 'Gihyuk Cho, “Kyungmin Kim, Sang
Hoon Oh, ¥John J. Oh and *Edwin J. Son

ISeoul National University,

2The Chinese University of Hong Kong,

JNational Institute for Mathematical Sciences

We propose a deep learning model that can
generate a waveform of coalescing binary black
holes in merging and ring-down phases in less
than one second with a graphics processing unit
(GPU) as an approximant of gravitational
waveforms. Up to date, numerical relativity has
been accepted as the most adequate tool for the
accurate prediction of merger phase of waveform,
but it is known that it typically requires huge
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amount of computational costs. We present our
method can generate the waveform with ~98%
matching to that of the status-of-the-art waveform
approximant, effective-one-body model calibrated
to numerical relativity simulation and the time for
the generation of ~1500 waveforms takes O(1)
seconds. The validity of our model is also tested
through the recovery of signal-to-noise ratio and
the recovery of waveform parameters by injecting
the generated waveforms into a public open noise
data produced by LIGO. Our model is readily
extendable to incorporate additional physics such
as higher harmonics modes of the ring-down
phase and eccentric encounters, since it only
requires sufficient number of training data from
numerical relativity simulations.
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[} SA-01] Atomic Raman Spectroscopy of
Wind Accretion in Symbiotic Stars

Jeong-Eun Heo (8182)!, Hee-Won Lee (0]3]9¥)!,
and Rodolfo Angeloni?

!Sejong University (A|E0§&rw), ?Universidad de La
Serena

We present our observational and theoretical
investigation of Raman-scattered features in
symbiotic stars (SySts). SySts are long interacting
binaries, consisting of a hot compact star and an
evolved giant, whose interaction via accretion
process is at the origin of a tangled network of gas
and dust nebulae. These systems are ideal objects
to study a wvariety of important astrophysical
problems, and have also been proposed as possible
progenitors of type la supernova. In this talk, we
emphasize that Raman-scattered features are
exclusive spectroscopic tools to probe the stellar
wind accretion processes in SySts. We studied
mass transfer and mass loss processes in SySts
using high resolution spectra obtained with 1.8m
telescope at Mt. Bohyun and the 6.5m
Magellan-Clay telescope combining with the
theoretical modeling of radiative transfer of
Raman-scattered features. We also note that there
are a much smaller number of SySts known in our
Galaxy, implying the necessity of systematic search
programs. In view of the fact that Raman O VI
features at 6830A are found in only bona fide
SySts, we will carry out a photometric search of
objects with Raman O VI features using a narrow
band filter centered at 6830A in Local group
galaxies.



[A SA-02] Migration of Radiative Gas Giants
with GIZMO

Seung-Won Yang', Woong-Tae Kim!
!Department of Physics & Astronomy, Seoul
National University, Seoul 151-742, Republic of
Korea

A gas giant formed in a massive protoplanetary
disk via gravitational instability migrates inward
due to its gravitational interaction with the disk.
Planet migration occurs in various ways depending
on the disk structure and internal processes, but
previous studies only considered quantitative
radiative feedback resulting from mass accretion
onto the planet. Allowing for accretion feedback,
we perform three-dimensional hydrodynamic
simulations with GIZMO to investigate orbital
evolution of giant planets in a protoplanetary
subject to -cooling. This work shows a planet gains
mass due to accretion and gradually opens a gap
as it moves inward. The migration in the end halts
when the planet clears the gas around its orbit. A
more massive planet grows its mass faster and
migrates more rapidly, stalling at an orbit farther
away from the protostar. Models with a cold disk
readily construct a circumplanetary disk and result
in high mass growth of the planet. Accretion
feedback, in general, reduces the rate of the planet
growth and delays migration. We discuss our
results with GIZMO in comparison with the
previous results with different codes.

[+ SA-03] A pilot study of the two OB
associations Cygnus OB2 and Carina OBI1
using the Gaia data

Beomdu Lim', Yaél Nazé?, Eric Gosset?, and Gregor
Rauw?

!School of Space Research, Kyung Hee University,
?Space sciences, Technologies, and Astrophysics
Research Institute, Université de Liege

We present a kinematic study of the two young
OB associations Cygnus OB2 and Carina OB1 using
the recently released Gaia astrometric data. The
unimodal distributions of parallaxes of stars
indicate that these associations are real stellar
systems, rather than line-of-sight coincidences.
The associations are found to comprise dense star
clusters and a sparse halo which have different
proper motions. Clusters have small spatial sizes
with small dispersions in proper motion, while the
haloes extending to tens of parsecs have a large
dispersion in proper motion. We speculate that this
aspect is related to that found in molecular clouds,
the so-called “line width-size” relation. In this talk,
the formation process of these associations is

discussed, based on our findings.

[+ SA-04] Discovery of new open cluster by
the Gaia DR2 (Gaia DR2S 0] &3 A =2&
A7 geke] W)

Sang Hyun Lee!'? (0]A}8), Gyuheon Sim?® (A33),
Seunghyeon Kim® (2F23)
'Korea Astronomy and Space Science Institute
(el="T2 17 ¢8)

ZDeparfmem‘ of Physics, University of Ulsan
(el w F2/3)7)

JUlsan Science high school (S-{F7}8Fi7-5E8H7)

iy

We discovered 722 open clusters within 1 kpc
using Gaia DR2 data. These clusters are detected
in the proper motion space and confirmed on the
spatial distribution with parallax information. We
divided the 3628 regions and visually searched
using python program. Among 722 open clusters,
430 clusters are previously unknown clusters.
Catalogue of discovered clusters is unloaded on
the online catalogue at
https://radio.kasi.re kr/project/shlee/. Owing to
the good membership criteria, we could see the
halo structure of the clusters. In that reason, the
average size of the discovered cluster is about 9
times than that of previously known clusters.

[+ SA-05] New implications on the analysis
of stellar populations based on the close link
between globular clusters and their host
galaxies

Chul Chung, Suk-Jin Yoon, Young-Wook Lee
Center for Galaxy Evolution Research, Yonsei
University

Recent observations on the double red clumps in
the bulge validate the close connection in stellar
populations between Galactic globular clusters
(GCs) and the Milky Way (MW) bulge. Intriguingly,
diverse phenomena observed in early-type galaxies
(ETGs) and their GC systems are also indicating the
similarities with Galactic GCs with multiple
populations. Here, we present the population
synthesis for the Galactic bulge and ETGs using
stellar populations observed in the Galactic GCs
with multiple populations. Our new models well
explain observations of both the MW bulge and
ETGs. Also, the inclusion of GC-originated
population to the population synthesis model shows
substantial impacts on the age-dating of stellar
populations. The implication of this result for the
interpretation of the formation history and the
age-dating of ETGs will be discussed in detail.
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[t HT-01] Estimating Mass and Radius of a
Neutron Star in Low-Mass X-ray Binary

Kyujin Kwak' (Z%1), Kwang Hyun Sung' (4%3),
Young-Min Kim' (1991), Myungkuk Kim? (%),
Chang-Hwan Lee? (o]#}%})

!Ulsan National Institute of Science and Technolgy
(24Fi7}8}7]28l), “Pusan National University
(2LHgjsli)

Mass and radius of a neutron star in low-mass
X-ray binary (LMXB) can be estimated
simultaneously when the observed light curve and
spectrum show the photospheric radius expansion
feature. This method has been applied to 4U
1746-37 and the mass and radius were found to be
unusually small in comparison with typical neutron
stars. We re-estimate the mass and radius of this
target by considering that the observed light curve
and spectrum can be affected by other X-ray
sources because this LMXB belongs to a very
crowded globular cluster NGC 6441. The new
estimation increases the mass and radius but they
do not reach the typical values yet.

[+ HT-02] Dependence of tidal disruption
flares on stellar density profile and orbital
properties

Gwanwoo Park and Kimitake Hayasaki
'Department of Astronomy and Space Science,
Chungbuk National University

Tidal disruption events (TDEs) provide evidence
for quiescent supermassive black holes (SMBHs) in
the centers of inactive galaxies. TDEs occur when
a star on a parabolic orbit approaches close
enough to a SMBH to be disrupted by the tidal
force of the SMBH. The subsequent
super-Eddington accretion of stellar debris falling
back to the SMBH produces a characteristic flare
lasting several months. It is theoretically expected
that the bolometric light curve decays with time as
proportional to t 3.

However, some of the observed X-ray light
curves deviate from the ¢ ** decay rate, while
some of them are overall in good agreement with
the ¢ 3 law. Therefore, it is required to construct
the theoretical model for explaining these light
curve variations consistently. In this paper, we
revisit the mass fallback rates semi-analytically by
taking account of the stellar internal structure,
orbital eccentricity and penetration factor. We find
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that the mass fallback rate is shallower than the
standard ¢ ** decay rate independently of the
polytropic index, and the orbital eccentricity only
changes the magnitude of the mass fallback rate.
Furthermore, the penetration factor significantly
can modify the magnitude and variation of mass
fallback rate. We confirm these results by
performing the computational hydrodynamic
simulations. We also discuss the relevance of our
model by comparing these results with the
observed light curves

[+ HT-03] FAR-INFRARED SPECTRAL
ENERGY DISTRIBUTION OF THE PULSAR
WIND NEBULA 3C 58

Jaeguen Park!, Hongjun An!

!Department of Astromomy and Space Science,
Chungbuk National University, Cheongju,
Chungbuk 362-763, Republic of Korea

We present analysis results of far infrared (IR)
data for 3C 58. We use Herschel observations to
measure the IR spectral slope of the source. Our
measurements add new IR data points to exisiting
high-frequency ones and allow us to improve the
IR spectral energy distribution (SED) of 3C 58, and
so a cooling break expected in the optical band
can be located more precisely. We interpret the
SED and the break wusing a synchrotron+
inverse-Compton model for PWNe and infer flow
properties in 3C 58. Because the IR data are
contaminated by foregrounds and backgrounds, we
discuss impacts of the contamination on our
conclusion.

[ HT-04] Why Are Cool Structures in the
Universe Usually Filamentary?

Inhyeok Song (£¢1&), Gwang Son Choe (Z]34A1),
Sibaek Yi (©]A]HH), and Hongdal Jun (A&%)
Kyung Hee University, Yongin, Korea (73]Cj&l )

Small-scale shear flows are ubiquitous in the
universe, and astrophysical plasmas are often
magnetized. We study the thermal condensation
instability in magnetized plasmas with shear flows
in relation to filamentary structure formation in
cool structures in the universe, representatively
solar prominences and supernova remnants. A
linear stability analysis is extensively performed in
the framework of magnetohydrodynamics (MHD)
with radiative cooling, plasma heating and
anisotropic thermal conduction to find the
eigenfrequencies and eigenfunctions for the
unstable modes. For a shear velocity less than the
Alfven velocity of the background plasma, the
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eigenvalue with the maximum growth rate is found
to correspond to a thermal condensation mode, for
which the density and temperature variations are
anti-phased (of opposite signs). Only when the
shear velocity in the k-direction is near zero, the
eigenfunctions for the condensation mode are of
smooth  sinusoidal forms. Otherwise  each
eigenfunction for density and temperature is
singular and of a discrete form like delta
functions. Our results indicate that any
non-uniform velocity field with a magnitude larger
than a millionth of the Alfven velocity can generate
discrete eigenfunctions of the condensation mode.
We therefore suggest that condensation at discrete
layers or threads should be quite a natural and
universal process whenever a thermal instability
arises in magnetized plasmas.

[+ HT-05] Electron Pre-acceleration in Weak
Quasi-perpendicular Shocks in Clusters of
Galaxies

Ji-Hoon Ha', Hyesung Kang? and Dongsu Ryu'
'Department of Physics, Ulsan National Institute of
Science and Technology, Ulsan 44919, Republic of
Korea “Depertment of Earth Sciences, Pusan
National University, Busan, 46241, Republic of
Korea

Giant radio relics in the outskirts of galaxy
clusters have been observed and they are
interpreted as synchrotron emission from
relativistic electrons accelerated via diffusive shock
acceleration (DSA) in weak shocks of Ms < 3.0. In
the DSA theory, the particle momentum should be
greater than a few times the momentum of thermal
protons to cross the shock transition and
participate in the Fermi acceleration process. In
the equilibrium, the momentum of thermal
electrons is much smaller than the momentum of
thermal protons, so electrons need to be
pre-accelerated before they can go through DSA.
To investigate such electron injection process, we
study the electron pre-acceleration in weak
quasi-perpendicular shocks (Ms = 2.0 - 3.0) in an
ICM plasma (kKT = 8.6 keV, beta = 100) through 2D
particle-in-cell simulations. It is known that in
quasi-perpendicular shocks, a substantial fraction
of electrons could be reflected upstream, gain
energy via shock drift acceleration (SDA), and
generate oblique waves via the electron firehose
instability (EFI), leading the energization of
electrons through wave-particle interactions. We
find that such kinetic processes are effective only
in supercritical shocks above a critical Mach
number, Ms* ~ 2.3. In addition, even in shocks
with Ms > 2.3, energized electrons may not reach
high energies to be injected to DSA, because the

oblique EFI alone fails to generate long-wavelength
waves. Our results should have implications for the
origin and nature of radio relics.

[+ HT-06] Radio relics in merging clusters
of galaxies

Soonyoung Roh and Dongsu Ryu
Department of Physics, School of Natural Sciences
UNIST, Ulsan 44919, Korea

Clusters of galaxies shape up through a series of
hierarchical mergers. It is believed that major
mergers lead to cluster-wide shock waves, which
are manifested as radio relics. The 1RXS
J0603.0+4213 and CIZA ]2242.8+5301 clusters, for
instance, contain Mpc-size giant radio relics in the
outskirts. Synchrotron emission from these radio
relics reveals the presence of relativistic electrons
and the magnetic fields of a few uG strength. The
presence of such magnetic fields in the ICM has
been explained by the so-called small-scale
turbulent dynamo. To get quantitative measures
for magnetic fields in clusters of galaxies, we
investigate the development of turbulence and the
follow-up amplification of magnetic fields through
three-dimensional numerical
magnetohydrodynamical (MHD) simulations. The
turbulence is induced in highly stratified cluster
media, and driven sporadically by major mergers.
We here present the results, aiming to answer
whether the turbulence dynamo scenario can
explain the observed strength and scale of
magnetic fields in clusters. Also, we discuss
whether the observed properties of giant radio
relics can be reproduced in our simulations.

BN /EH % A

[ SS-01] The wave nature of halo coronal
mass ejections (I3 2 2A1Q] EJYF
J2UIFYE B4 A7)

Ryun-Young Kwon, Rok-Soon Kim, Soojeong Jang,
Jae-Ok Lee, Yeon-Han Kim, and Young-Deuk Park
Korea astronomy and space science institute
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[+ SS-02] CME-CME Interaction near the
Earth

Roksoon Kim'?, Soojeong Jang!, Bhuwan Joshi®,
Ryunyoung Kwon', Jaeok Lee!

'Korea Astronomy and Space Science Institute,
?University of Science and Technology, *Udaipur
Solar Observatory

In coronagraph images, it is often observed that
two successive CMEs merge into one another and
form complex structures. This phenomenon, so
called CME cannibalism caused by the differences
in ejecting times and propagating velocities, can
significantly degrade forecast capability of space
weather, especially if it occur near the Earth.
Regarding this, we attempt to analyze the cases
that two CMEs are expecting to meet around 1 AU
based on their arrival times. For this, we select 13
CME-CME pairs detected by ACE, Wind and/or
STEREO-A/B. We find that 8 CME-CME pairs show
a shock structure, which means they already met
and became one structure. Meanwhile 5 pairs
clearly show magnetic holes between two
respective shock structures. Based on detailed
investigation for each pair and statistical analysis
for all events, we can get clues for following
questions: 1) How does the solar wind structure
change when they are merging? 2) Are there any
systematic characteristics of merging process
according to the CME properties? 3) Is the merging
process associated with the occurrence of
energetic storm particles? 4) What causes errors in
calculating CME arrival times? Our results and
discussions can be helpful to understand energetic
phenomena not only close to the Sun but also near
the Earth.

[+ SS-03] CME mean density and its change
from the corona to the Earth

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

Understanding three-dimensional structure and
parameters (e.g., radial velocity, angular width,
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source location and density) of coronal mass
ejections (CMEs) is essential for space weather
forecast. In this study, we determine CME mean
density in solar corona and near the Earth. We
select 38 halo CMEs, which have the corresponding
interplanetary CMEs (ICMEs), by SOHO/LASCO
from 2000 to 2014. To estimate a CME volume, we
assume that a CME structure is a full ice-cream
cone which is a symmetrical circular cone
combined with a hemisphere. We derive CME mean
density as a function of radial height, which are
approximately fitted to power-law functions. The
average of power-law indexes is about 2.1 in the
LASCO C3 field of view. We also obtain power-law
functions for both CME mean density at 21 solar
radii and ICME mean density at 1AU, with the
average power-law index of 2.6. We estimate a
ratio of CME density to background density based
on the Leblanc et al.(1998) at 21 solar radii.
Interestingly, the average of the ratios is 4.0, which
is the same as a default value used in the
WSA-ENLIL model.

[+ SS-04] Seeking magnetic separatrices on
the solar surface using EUV waves

Soojeong Jang, Ryun-Young Kwon, Rok-Soon Kim,
Jae-Ok Lee
Korea Astronomy and Space Science [nstitute

The EUV wave is a disturbance that has been
believed to be the fast-mode (shock) wave, which
can propagate passing through magnetic field
lines. After the passage of EUV waves, coronal
streamers start to show kink-mode oscillations,
and the footpoints, i.e., magnetic separatrices, of
the oscillating streamers are observed as the
so-called stationary front. We compare the
stationary front observed by EUV imagers and
coronal streamers observed in coronagraphic
images. We analyze the successive events occurred
in September 2011. We find that the stationary
fronts are consistent with the coronal streamer
boundaries, and they are located along the
boundaries of coronal holes and active regions.
Our results confirm that EUV waves are in fact
fast-mode waves and demonstrate that the
stationary front is a promising tool to probe into
the source of slow solar wind that is the boundary
of coronal streamers on the solar surface.

[t SS-05] Discovery of highly dynamic and
recurrent jets in a polar coronal hole
observed by Hinode/SOT

II-Hyun Cho!, Yong-Jae Moon!, Kyung-Suk Cho??
'Kyung Hee University, Korea, *Korea Astronomy
and Space Science Institute, Korea, *University of
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Science and Technology, Korea

We detect a new population of chromospheric
jets in a polar coronal hole observed by
Hinode/SOT. The propagating speed of the jets
ranges in 30 - 490 km/s whose duration time is 3
- 52 s. The recurrent rate is approximately 3/min
for a give segment of 1 arc-second horizontal
interval. These jets are seemed to be more
transient and faster than type II spicules at
chromosphere, while the properties are compatible
with the network jets seen in emission lines of
transition region. We will discuss the implication of
these jets for a coronal heating.

[+ SS-06] Development of a diagnostic
coronagraph on the ISS: progress report

Yeon-Han Kim'? Seonghwan Choi', Su-Chan
Bong!?, Kyungsuk Cho'? Young-Deuk Park!,
Jeffrey Newmark®, Nat. Gopalswamy®, Seiji Yashiro®,
Nelson Reginald®

Y Korea Astronomy and Space Science Institute,
Korea

2University of Science and Technology. Korea
SNASA Goddard Space Flight Center, USA

The Korea Astronomy and Space Science
Institute (KASI) has been developing a coronagraph
in collaboration with the National Aeronautics and
Space Administration (NASA), to install it on the
International Space Station (ISS). The coronagraph
will utilize spectral information to simultaneously
measure electron density, temperature, and
velocity. For this, we develop the coronagraph as a
two-step process. First, we will perform a
stratospheric balloon-borne experiment, so called
BITSE, in 2019 with a new type of coronagraph.
Second, the coronagraph will be installed and
operate on the ISS (CODEX) in 2021 to address a
number of questions (e.g., source and acceleration
of solar wind, and coronal heating) that are both
fundamental and practically important in the
physics of the solar corona and of the heliosphere.
In this presentation, we will introduce recent
progresses.

[+ SS-07] Application of Deep Learning to
Solar Data: 1. Overview

Yong-Jae Moon, Eunsu Park, Taeyoung Kim, Harim
Lee, Gyungin Shin, Kimoon Kim, Seulki Shin, and
Kangwoo Yi
1School of Space Research, Kyung Hee University,
’Department of Research and Development,
InSpace Co.

Multi-wavelength  observations become very
popular in astronomy. Even though there are some
correlations among different sensor images, it is
not easy to translate from one to the other one. In
this study, we apply a deep learning method for
image-to-image translation, based on conditional
generative adversarial networks (cGANs), to solar
images. To examine the validity of the method for
scientific data, we consider several different types
of pairs: (1) Generation of SDO/EUV images from
SDO/HMI  magnetograms, (2) Generation of
backside magnetograms from  STEREO/EUVI
images, (3) Generation of EUV & X-ray images
from Carrington sunspot drawing, and (4)
Generation of solar magnetograms from Ca II
images. It is very impressive that Al-generated
ones are quite consistent with actual ones. In
addition, we apply the convolution neural network
to the forecast of solar flares and find that our
method is better than the conventional method.
Our study also shows that the forecast of solar
proton flux profiles using Long and Short Term
Memory method is better than the autoregressive
method. We will discuss several applications of
these methodologies for scientific research.

This work was supported by Institute for
Information & communications Technology
Promotion(IITP) grant funded by the Korea
government(MSIP) (2018-0-01422, Study  on
analysis and prediction technique of solar flares).

[+ SS-08] Solar farside magnetograms from
deep learning analysis of STEREO/EUVI data

Taeyoung Kim!®7, Eunsu Park!’, Harim Lee!”’,
Yong-Jae Moon'?, Sung-Ho Bae®, Daye Lim!,
Soojeong Jang®, Lokwon Kim?, II-Hyun Cho?
Myungjin Choi® and Kyung-Suk Cho®®
1School of Space Research, Kyung Hee University,
Yongin, South Korea. Department of Astronomy
and Space Science, College of Applied Science,
ung Hee University, Yongin, South Korea.
Department of Computer Science and
Engineering, College of Electronics and
Information, Kyung Hee University, Yongin, South
Korea. *Space Science Division, Korea Astronomy
and Space Science Institute, Daejeon, South Korea.
*InSpace Co., Ltd., Daejeon, South Korea.
®Department of Astronomy and Space Science,
University of Science and Technology. Daejeon,
South Korea. "These authors contributed equally:
Taeyoung Kim, Eunsu Park, Harim Lee.

Solar magnetograms are important for studying
solar activity and predicting space weather
disturbancesl. Farside magnetograms can be
constructed from local helioseismology without any
farside data2-4, but their quality is lower than that
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of typical frontside magnetograms. Here we
generate farside solar magnetograms from
STEREO/Extreme UltraViolet Imager (EUVI) 304-A
images using a deep learning model based on
conditional  generative adversarial networks
(cGANs). We train the model using pairs of Solar
Dynamics Observatory (SDO)/Atmospheric Imaging
Assembly (AIA) 304-A images and
SDO/Helioseismic and Magnetic Imager (HMI)
magnetograms taken from 2011 to 2017 except for
September and October each year. We evaluate the
model by comparing pairs of SDO/HMI
magnetograms and cGAN-generated magneto-
grams in September and October. Our method
successfully generates frontside solar
magnetograms from SDO/AIA 304-A images and
these are similar to those of the SDO/HMI, with
Hale-patterned active regions being well replicated.
Thus we can monitor the temporal evolution of
magnetic fields from the farside to the frontside of
the Sun using SDO/HMI and farside magnetograms
generated by our model when farside
extreme-ultraviolet data are available. This study
presents an application of image-to-image

translation based on cGANs to scientific data.
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[+ SS-09] Application of Deep Learning to
Solar Data: 6. Super Resolution of SDO/HMI
magnetograms

Sumiaya Rahman, Yong-Jae Moon, Eunsu Park,
Hyewon Jeong, Gyungin Shin, Daye Lim
School of Space Research, Kyung Hee University

The Helioseismic and Magnetic Imager (HMI) is
the instrument of Solar Dynamics Observatory
(SDO) to study the magnetic field and oscillation at
the solar surface. The HMI image is not enough to
analyze very small magnetic features on solar
surface since it has a spatial resolution of one
arcsec. Super resolution is a technique that
enhances the resolution of a low resolution image.
In this study, we use a method for enhancing the
solar image resolution using a Deep-learning
model which generates a high resolution HMI
image from a low resolution HMI image (4 by 4
binning). Deep learning networks try to find the
hidden equation between low resolution image and
high resolution image from given input and the
corresponding output image. In this study, we
trained a model based on a very deep residual
channel attention networks (RCAN) with HMI
images in 2014 and test it with HMI images in 2015.
We find that the model achieves high quality
results in view of both visual and measures: 31.40
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peak signal-to-noise ratio(PSNR), Correlation
Coefficient (0.96), Root mean square error (RMSE)
is 0.004. This result is much better than the
conventional bi-cubic interpolation. We will apply
this model to full-resolution SDO/HMI and GST
magnetograms.

This work was supported by Institute for

Information & communications Technology
Promotion(IITP) grant funded by the Korea
government(MSIP) (2018-0-01422, Study on

analysis and prediction technique of solar flares).

[+ SS-10] Generation of global coronal field
extrapolation from frontside and
Al-generated farside magnetograms

Hyunjin Jeong', Yong-Jae Moon!, Eunsu Park!,
Harim Lee' and Taeyoung Kim'?

1School of Space Research, Kyung Hee University,
?Department of Research and Development,
InSpace Co.

Global map of solar surface magnetic field, such
as the synoptic map or daily synchronic frame,
does not tell us real-time information about the far
side of the Sun. A deep-learning technique based
on Conditional Generative Adversarial Network
(cGAN) is used to generate farside magnetograms
from EUVI 304A of STEREO spacecrafts by training
SDO spacecraft’'s data pairs of HMI and AIA 304A.
Farside(or backside) data of daily synchronic
frames are replaced by the Ai-generated
magnetograms. The new type of data is used to
calculate the Potential Field Source Surface (PFSS)
model. We compare the results of the global field
with observations as well as those of the
conventional method. We will discuss advantage
and disadvantage of the new method and future
works.

This work was supported by Institute for

Information & communications Technology
Promotion(IITP) grant funded by the Korea
government(MSIP) (2018-0-01422, Study on

analysis and prediction technique of solar flares).

[+ SS-11] Relative Contribution from
Short-term to Long-term Flaring rate to
Predicting Major Flares

Daye Lim!, Yong-Jae Moon'? Eunsu Park!,
Jongyeob Park®, Kangjin Lee'* Jin-Yi Lee?,
Soojeong Jang®

1School of Space Research. Kyung Hee University,
’Department of Astronomy & Space Science, Kyung
Hee University, *Korea Astronomy and Space
Science Institute, *Electronics and
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We investigate a relative contribution from short
to long-term flaring rate to predicting M and
X-class flare probabilities. In this study, we
consider magnetic  parameters summarizing
distribution and non-potentiality by  Solar
Dynamics Observatory/Helioseimic and Magnetic
Imager and flare list by Geostationary Operational
Environmental Satellites. A short-term rate is the
number of major flares that occurred in an given
active region (AR) within one day before the
prediction time. A mid-term rate is a mean flaring
rate from the AR appearance day to one day
before the prediction time. A long-term rate is a
rate determined from a relationship between
magnetic parameter values of ARs and their flaring
rates from 2010 May to 2015 April. In our model,
the predicted rate is given by the combination of
weighted three rates satisfying that their sum of
the weights is 1. We calculate Brier skill scores
(BSSs) for investigating weights of three terms
giving the best prediction performance using ARs
from 2015 April to 2018 April. The BSS (0.22) of the
model with only long-term is higher than that with
only short-term or mid-term. When short or
mid-term are considered additionally, the BSSs are
improved. Our model has the best performance
(BSS = 0.29) when all three terms are considered,
and their relative contribution from short to
long-term rate are 19%, 23%, and 58%,
respectively. This model seems to be more
effective when predicting active solar ARs having
several major flares.

This work was supported by Institute for

Information & communications Technology
Promotion(IITP) grant funded by the Korea
government(MSIP) (2018-0-01422, Study on

analysis and prediction technique of solar flares).

[+ SS-12] Application of a non-equilibrium
ionization model to rapidly heated solar
plasmas

Jin-Yi Lee!, John C. Raymond?, Katharine K.
Reeves?, Chengcai Shen?, Yong-Jae Moon!,
Yeon-Han Kim?®*

'Kyung Hee University,

2Center for Astrophysics | Harvard & Smithsonian,
JKorea Astronomy & Space Science Institute,
‘University of Science and Technology

We apply a non-equilibrium ionization (NEI)
model to a supra-arcade plasma sheet, shocked
plasma, and current sheet. The model assumes
that the plasma is initially in ionization equilibrium
at low temperature, and it is heated rapidly by a

shock or magnetic reconnection. The model
presents the temperature and characteristic
timescale responses of the Atmospheric Imaging
Assembly (AIA) on board Solar Dynamic
Observatory and X-ray Telescope (XRT) on board
Hinode. We compare the model ratios of the
responses between different passbands with the
observed ratios of a supra-arcade plasma sheet on
2012 January 27. We find that most of observations
are able to be described by using a combination of
temperatures in equilibrium and the plasma closer
to the arcade may be close to equilibrium
ionization. We also utilize the set of responses to
estimate the temperature and density for shocked
plasma associated with a coronal mass ejection on
2010 June 13. The temperature, density, and the
line of sight depth ranges we obtain are in
reasonable agreement with previous works.
However, a detailed model of the spherical shock is
needed to fit the observations. We also compare
the model ratios with the observations of a current
sheet feature on 2017 September 10. The long
extended current sheet above the solar limb makes
it easy to analyze the sheet without background
corona. We find that the sheet feature is far from
equilibrium ionization while the background plasma
is close to equilibrium. We discuss our results with
the previous studies assuming equilibrium
ionization.

[~ SS-13] Oscillation of a Small Ho. Surge in a
Polar Coronal Hole

Kyung-Suk Cho'?, II-Hyun Cho®, V. M.
Nakariakov®?, Vasyl B. Yurchyshyn®,

Heesu Yang!, Yeon-Han Kim!, Pankaj Kumar®, and
Magara, Tetsuya®

{Space Science Division, Korea Astronomy and
Space Science Institute, Daejeon 305-348, Korea
?Department of Astronomy and Space Science,
University of Science and Technology, Daejeon
305-348, Korea

9School of Space Research, Kyung Hee University,
Yongin 17104, Korea

YCentre for Fusion, Space & Astrophysics, Physics
Department, University of Warwick, Coventry CV4
JAL, UK

°Big Bear Solar Observatory, Big Bear City, CA
92314-9672, USA 0000-0001-9982-2175
SHeliophysics Science Division, NASA Goddard
Space Flight Center, Greenbelt, MD 20771, USA

Ha surges (i.e. cool/dense collimated plasma
ejections) may act as a guide for a propagation of
magnetohydrodynamic  waves. We report a
high-resolution observation of a surge observed
with 1.6m Goody Solar Telescope (GST) on 2009
August 26, from 18:20~UT  to 18:45UT.
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Characteristics of plasma motions in the surge are
determined with the normalizing radial gradient
filter and the Fourier motion filter. The shape of
the surge is found to change from a ‘C' shape to
an inverse 'C' shape after a formation of a cusp, a
signature of reconnection. There are apparent
upflows seen above the cusp top and downflows
below it. The upflows show rising and rotational
motions in the right-hand direction, with the
rotational speed decreasing with height.

Near the cusp top, we find a transverse
oscillation of the surge, with the period of ~2 min.
There is no change of the oscillation phase below
the cusp top, but above the top a phase change is
identified, giving a vertical phase speed about
86kms-1. As the height increases, the initial
amplitude of the oscillation increases, and the
oscillation damping time decreases from b5.13 to
1.18min. We conclude that the oscillation is a
propagating kink wave that is possibly excited by
an x-point oscillation.

[+ SS-14] A Comprehensive Study of
Interaction of Magnetic Flux Ropes Leading
to Solar Eruption

Sibaek Yi (o]A]¥H), Gwang Son Choe (&%),
Hongdal Jun (&%), and Kap-Sung Kim (Z17}d)
Kyung Hee University, Yongin, Korea (728]0jgli)

Solar observations often show that interaction of
more than one flux rope is involved in solar
eruptions. In this regard, Lau and Finn (1996)
intensively studied the interaction of two flux
ropes, which reside in between two parallel planes
each mimicking one polarity region of the solar
photosphere. However, this geometry is quite far
from the real solar situation, in which all feet of
flux tubes are rooted in one surface only. In this
paper, we study the interaction of two flux ropes in
a semi-infinite region above a plane representing
the solar photosphere. Four cases of the flux rope
interaction are investigated in our MHD simulation
study: (1) parallel axial fields and parallel axial
currents (co-helicity), (2) antiparallel axial fields
and parallel axial currents (counter-helicity), (3)
parallel axial fields and antiparallel axial currents
(counter-helicity), and (4) antiparallel axial fields
and antiparallel axial currents (co-helicity). Each
case consists of four or six subcases according to
the background field direction relative to the flux
ropes and the relative positions of the flux rope
footpoints. In our simulations, all the cases
eventually show eruptive behaviors, but their
degree of explosiveness and field topological
evolutions are quite different. We construct
artificial emission measure maps based on the
simulations and compare them with images of CME
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observations, which provides us with information
on what field configurations may generate certain
eruption features.

[+ SS-15] Denoise of Astronomical Images
with Deep Learning

Youngjun Park!, Yun-Young Choi?, Yong-Jae
Moon'?, Eunsu Park!, Beomdu Lim! and Taeyoung
Kim'?

1School of Space Research, Kyung Hee University,
Yongin 17104, Korea

?Department of Astronomy and Space Science,
Kyung Hee University, Yongin 17104, Korea
JDepartment of Research and Development,
InSpace Co., Ltd

Removing noise which occurs inevitably when
taking image data has been a big concern. There is
a way to raise signal-to-noise ratio and it is
regarded as the only way, image stacking. Image
stacking is averaging or just adding all pixel values
of multiple pictures taken of a specific area. Its
performance and reliability are unquestioned, but
its weaknesses are also evident. Object with fast
proper motion can be vanished, and most of all, it
takes too long time. So if we can handle single
shot image well and achieve similar performance,
we can overcome those weaknesses.

Recent developments in deep learning have
enabled things that were not possible with former
algorithm-based programming. One of the things is
generating data with more information from data
with less information. As a part of that, we
reproduced stacked image from single shot image
using a kind of deep learning, conditional
generative adversarial network (cGAN). r-band
camcol? south data were used from SDSS Stripe 82
data. From all fields, image data which is stacked
with only 22 individual images and, as a pair of
stacked image, single pass data which were
included in all stacked image were used. All used
fields are cut in 128x128 pixel size, so total number
of image is 17930. 14234 pairs of all images were
used for training cGAN and 3696 pairs were used
for verify the result.

As a result, RMS error of pixel values between
generated data from the best condition and target
data were 7.67x10"* compared to original input
data, 1.24x107%. We also applied to a few test
galaxy images and generated images were similar
to stacked images qualitatively compared to other
de-noising methods. In addition, with photometry,
The number count of stacked-cGAN matched
sources is larger than that of single pass-stacked
one, especially for fainter objects. Also, magnitude
completeness became better in fainter objects.
With this work, it is possible to observe reliably 1



magnitude fainter object.

[+ SS-16] Possible Causes for the Temporal
Variations of 3-micron Hydrocarbon
Emissions in the Auroral Regions of Jupiter

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

Recently, temporal variations of the 3-micron
emissions of methane and ethane have been
detected in the auroral regions of Jupiter observed
from Gemini North (Kim et al. 2019, in
preparation). These temporal variations of
3-micron hydrocarbon emissions in the auroral
regions can be caused by the following
phenomena: temporal variations of temperatures,
mixing ratios, auroral particle bombardments and
Joule heatings, and the combinations of these.
Although we are not able to quantitatively
determine the cause of the temporal variations at
this moment, we will present the following
quantitative discussions: thermal influences on the
3-micron emissions, global mixing ratio
distributions of the hydrocarbon molecules, and
energy distributions of auroral particles
penetrating the hydrocarbon layers. We will also
present a possible correlation between the
temporal variations of the 3-micron emissions and
solar wind activities.

[+ SS-17] Polarimetry of the Moon through
the eyes of PolCam: Phase-angle coverage

Chae Kyung Sim', Sungsoo S. Kim', Minsup Jeong?,
Young-Jun Choi%, Sukbum A. Hong', Kilho Baek'
!Kyung Hee University

’Korea Astronomy and Space Science Institute
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[+ SS-18] KARI Planetary Data System for
Science Research Support in Korea

Pathfinder Lunar Orbiter Program

Joo Hyeon Kim (JZ3)
Lunar Exploration Program Office, Korea
Aerospace Research [nstitute
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[+ CD-01] Second order induced
gravitational waves

Jinn-Ouk Gong'
!{Korea Astronomy and Space Science Institute

We present the second order solutions of the
cosmological gravitational waves induced by linear
cosmological perturbations.

[+ CD-02] Formation of First Astrophysical
Objects under the Influence of Large-Scale
Density and Velocity Environment

Kyungjin Ahn', Britton D. Smith?
!Chosun University, ?San Diego Supercomputing
Center

We present our first attempt at understanding
the dual impact of the large-scale density and
velocity environment on the formation of very first
astrophysical objects in the Universe. Following the
recently developed quasi-linear perturbation
theory on this effect, we introduce the publicly
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available initial condition generator of ours,
BCCOMICS (Baryon Cold dark matter COsMological
Inital Condition generator for Small scales), which
provides so far the most self-consistent treatment
of this physics beyond the wusual linear
perturbation theory. From a suite of uniform-grid
simulations of N-body+hydro+BCCOMICS, we find
that the formation of first astrophysical objects is
strongly affected by both the density and velocity
environment. Overdensity and streming-velocity (of
baryon against cold dark matter) are found to give
positive and negative impact on the formation of
astrophysical objects, which we quantify in terms
of various physical variables.

[+ CD-03] Falsifying LCDM:
model-independent tests of the concordance
model of cosmology

Benjamin L’Huillier
Korea Astronomy & Space Science [nstitute

The concordance LCDM model has been very
successful at reproducing a wide range of
observations.

However, the nature of its main components,
such as dark energy, dark matter, and inflation,
are still unkown.

Therefore, it is of prime importance to question
the underlying hypotheses of the model and tests
there prediction.

While most constraints have been obtained
assuming a LCDM universe, model-independent
approaches, which do not make assumptions
regarding the model, are a powerful approach.

To falsify the LCDM model, [ applied
model-indepedent methods to the latests available
data to test different aspects of the concordance
model, such as the FLRW metric, the curvature,
dark energy as the cosmological constant, and
gravity as general relativity.

The Universe is consistent with flat-LCDM with
GR. However, at z>1, tensions start to appear, and
more data are required.

[+ CD-04] Cosmological constraints using
BAO - From spectroscopic to photometric
catalogues

Srivatsan Sridhar
Korea Astronomy and Space Science Institute

Measurement of the location of the baryon
acoustic oscillation (BAO) feature in the clustering
of galaxies has proven to be a robust and precise
method to measure the expansion of the Universe.
The best constraints so far have been provided
from spectroscopic surveys because the errors on
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the redshift obtained from spectroscopy are
minimal. This in turn means that the errors along
the line-of-sight are reduced and so one can
expect constraints on both angular diameter
distance D, and expansion rate H'.

But, future surveys will probe a larger part of
the sky and go to deeper redshifts, which
correspond to more number of galaxies. Analysing
each galaxy using spectroscopy, which is a time
consuming task, will not be practically possible.
So, photometry will be the most convenient way to
measure redshifts for future surveys such as
LSST, Euclid, etc. The advantage of photometry is
measuring the redshift of vast number of galaxies
in a single exposure, but the disadvantage are the
errors associated with the measured redshifts.

Using a wedge approach, wherein the clustering
is split into different wedges along the line-of-sight
7 and across the line-of-sight o, we show that the
BAO information can be recovered even for
photometric catalogues with errors along the
line-of-sight. This means that we can get
cosmological distance constraints even if we don't
have spectroscopic information.

[+ CD-05] H1R4: Mock 21cm intensity
mapping maps for cross-correlations with
optical surveys

Jacobo Asorey
Korea Astronomy and Space Science Institute

We are currently living in the era of the wide
field cosmological surveys, either spectroscopic
such as Dark Energy Spectrograph Instrument or
photometric such as the Dark Energy Survey or
the Large Synoptic Survey Telescope. By analyzing
the distribution of matter clustering, we can use
the growth of structure, in combination with
measurements of the expansion of the Universe, to
understand dark energy or to test different models
of gravity. But we also live in the era of
multi-tracer or multi-messenger astrophysics. In
particular, during the next decades radio surveys
will map the matter distribution at higher redshifts.
Like in optical surveys, there are radio imaging
surveys such as continuum radio surveys such as
the ongoing EMU or spectroscopic by measuring
the hydrogen 21cm line. However, we can also use
intensity mapping as a low resolution spectroscopic
technique in which we use the intensity given by
the emission from neutral hydrogen from patches
of the  sky, at  different redshifts. By
cross-correlating this maps with galaxy catalogues
we can improve our constraints on cosmological
parameters and to understand better how neutral
hydrogen populates different types of galaxies and
haloes. Creating realistic mock intensity mapping
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catalogues is necessary to optimize the future
analysis of data. [ will present the mock neutral
hydrogen catalogues that we are developing, using
the Horizon run 4 simulations, to cross-correlate
with mock galaxy catalogues from low redshift
surveys and I will show the preliminary results
from the first mock catalogues.

[+ CD-06] Simulating the Lyman-Alpha
Forest with Massive Neutrinos and Dark
Radiation for Large-Volume Surveys

Graziano Rossi
Department of Physics and Astronomy, Sejong
University

In support of current and upcoming
large-volume cosmological surveys such as the
SDSS-IV eBOSS, LSST, and DESI, we present an
extensive suite of high-resolution cosmological
hydrodynamical simulations spanning a large
range of cosmological and astrophysical
parameters. We follow the evolution of gas, dark
matter, neutrinos, and dark radiation, and
consider several combinations of box sizes and
number of particles - enhancing the resolution up
to 3 x 33283 = 110 billion particles in a (100 h—1
Mpc)3 box size. We also provide 100,000 skewers
for a variety of redshift slices and combination of
cosmological and astrophysical parameters, useful
for interpreting upcoming high-quality Lyman-a
forest data. These novel simulations represent an
improvement over our previous runs, and can be
useful for a broader variety of cosmological and
astrophysical applications, ranging from the
three-dimensional modeling of the Lyman-a forest
to cross-correlations between different probes, for
studying the expansion history of the Universe
including massive neutrinos, and for
particle-physics related topics.
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[+ AT-01] Infrared Spectro-Photomeric
Survey Missions: NISS & SPHEREx

Woong-Seob Jeong!?, Yujin Yang'?, Sung-Joon
Park', Jeonghyun Pyo', Minjin Kim® Bongkon
Moon'!, Dae-Hee Lee!, Won-Kee Park!, Young-Sik
Park', Youngsoo Jo!, IlI-Joong Kim!, Jongwan Ko'?,
Hyun Jong Seo', Kyeongyeon Ko'?, Seongjae Kim'?,
Hoseong Hwang!, Yong-Seon Song!, Jeong-Eun
Lee*, Myungshin Im® Toshio Matsumoto?!, NISS
Team'?*®7 SPHEREx Korean Consorthium!?#34568
'Korea Astronomy and Space Science Institute,

Korea, ?University of Science and Technology,
Korea, Kyungpook National University, Korea,
‘Kyung Hee University, Korea, °*Seoul National
University, Korea, °ISAS/JAXA, Japan, ’SaTReC,
KAIST, Korea, ®Korea Institute for Advanced Study,
Korea

The NISS (Near-infrared Imaging Spectrometer
for Star formation history) onboard NEXTSat-1
was successfully launched on last December and is
now under the operation phase. The capability of
both imaging and spectroscopy is a unique
function of the NISS. It has realized the imaging
spectroscopy (R~20) with a wide field of view of 2 x
2 deg. in a wide near-infrared range from 0.95 to
2.5um. The major scientific mission is to study the
cosmic star formation history in the local and
distant universe. It also demonstrated the space
technologies related to the infrared
spectro-photometry in space. The NISS is
performing the imaging spectroscopic survey for
local star-forming galaxies, clusters of galaxies,
star-forming regions, ecliptic deep fields and so
on.

As an extension of the NISS, the SPEHREx
(Spectro-Photometer for the History of the
Universe Epoch of Reionization, and Ices Explorer)
was selected as the NASA MIDEX (Medium-class
Explorer) mission (PI Institute: Caltech). As an
international partner, KASI will participate in the
development and the science for SPHEREx. It will
perform the first all-sky infrared
spectro-photometric survey to probe the origin of
our Universe, to explore the origin and evolution
of galaxies, and to explore whether planets around
other stars could harbor life. Compared to the
NISS, the SPHEREx is designed to have a much
wider FoV of 3.5 x 11.3 deg. as well as wider
spectral range from 0.75 to 5.0um. Here, we
introduce the status of the two space missions.

[+ AT-02] Possible framework for East Asia
Observatory (EAO) and Subaru partnership

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

Recently, there have been discussions among
national observatories in FEast Asia about the
possibility of EAO and the Subaru observatory
forming a partnership. The official EAO-Subaru
partnership can make the powerful wide-field
observation capabilities of Subaru available to
Korean astronomers through EAO, and also can
serve as an excellent platform to gather
astronomers in East Asia together for flourishing
regional collaboration activities. A working group
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has been formed to outline the framework of the
EAO-Subaru partnership, and the working group
report has been prepared. In this talk, I will
explain the proposed partnership framework in the
working group report. Inputs are very welcome
from KAS members about the proposed framework.

[+ AT-03] Populations Accessible to
Gravitational Wave and Multi-Messenger
Astronomy Within 10 Years

Chunglee Kim
Ewha Womans University

Gravitational-wave (GW) sources for the next
decades would be in majority binaries consisting of
neutron stars and/or black holes reside in the
extragalactic environment. For example, GW170817
was the first extragalactic neutron star - neutron
star binary found by GW observations and it was
proved the power of multi-messenger astronomy
(MMA) including the KMTNet observations. With the
ever increased sensitivity, the 3™ observation run
(O3) led by the advanced LIGO and advanced Virgo
this year aims to search for more ‘standard’
populations as well as ‘exotic’ ones expected by
stellar evolution. [ will present highlights of
on-going efforts by researchers in Korea and those
in abroad for estimating physical parameters of a
source. Mass, spin, distance, and location are
prerequisite information to constrain theoretical
understanding of the source formation and
evolution. Furthermore, these information are to
be shared with the international community for
follow-up multi-messenger observations. [ will
present the observational accuracy expected for
the future GW observations and discuss their
implications. If time allows, I will make a few
remarks on prospects of O3 with KAGRA
collaborations, which many domestic researchers
are closely involved in.

[+ AT-04] Observing strategy for
electromagnetic counterpart of gravitational
wave source

Gregory SungHak Paek, Myungshin Im, and SNU
GW EM follow-up team

CEOQOU, Astronomy program, Department of Physics
and Astronomy, Seoul National University, Republic
of Korea

Recent observation of the neutron star merger
event, GW170817, through both gravitational wave
(GW) and electromagnetic wave (EM) observations
opened a new way of exploring the wuniverse,
namely, multi-messenger astronomy (MMA). One of
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the keys to the success of MMA is a rapid
identification of EM counterpart through
optical/NIR observations.

We will present the strategy for prioritization of
GW source host galaxy candidates to be observed
with narrow-field optical telescopes. Our method
relies on recent simulation results regarding
plausible properties of GW source host galaxies
and the low latency localization map from
LIGO/Virgo. We will show the test results for both
NS merger and BH merger events using previous
events and possible future events and describe
observing strategy with our facilities for GW events
during the ongoing LIGO/Virgo O3 run.

[t AT-05] Sirius: The KASI-SNU Optical
Intensity Interferometer

Junghwan Oh', Sascha Trippe!, Jan Wagner?,
Do-young Byun®

!Seoul National University, ?“Max-Planck-Institute
for Radio astronomy, *Korea Astronomy and Space
Science [Institute

Optical intensity interferometry, developed in the
1950s, is a simple and inexpensive method for
achieving angular resolutions on microarcsecond
scales. Its low sensitivity has limited intensity
interferometric observations to bright stars so far.
Substantial improvements are possible by using
avalanche photodiodes (APDs) as light detectors.
We present here the results of laboratory
measurements with a prototype astronomical
intensity interferometer using APDs in continuous
(“linear”) detection mode - arguably, the first of its
kind. We used two interferometer configurations,
one with zero baseline and one with variable
baseline. Using a superluminous diode as light
source, we unambiguously detected Hanbury
Brown-Twiss photon-photon correlations at very
high significance. From measuring the correlation
as function of baseline, we measured the angular
diameter of the light source, in analogy to the
measurement of the angular diameter of a star.
Our results demonstrate the possibility to
construct large astronomical intensity
interferometers that can address a multitude of
astrophysical science cases.

[+ AT-06] PSF Deconvolution on the Integral
Field Unit Spectroscopy Data

Haeun Chung (%d3512)!? and Changbom Park
(2

!Dept. of Physics & Astronomy, Seoul National
University, ?School of Physics, Korea Institute for
Advanced Study
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We present the application of the Point Spread
Function (PSF) deconvolution method to the
astronomical Integral Field Unit (IFU) Spectroscopy
data focus on the restoration of the galaxy
kinematics. We apply the Lucy-Richardson
deconvolution algorithm to the 2D image at each
wavelength slice. We make a set of mock IFU data
which resemble the IFU observation to the model
galaxies with a diverse combination of surface
brightness profile, S/N, line-of-sight geometry and
Line-Of-Sight Velocity Distribution (LOSVD). Using
the mock IFU data, we demonstrate that the
algorithm can effectively recover the stellar
kinematics of the galaxy. We also show that
lambda_R_e, the proxy of the spin parameter can
be correctly measured from the deconvolved IFU
data. Implementation of the algorithm to the actual
SDSS-IV. MaNGA [FU survey data exhibits the
noticeable difference on the 2D LOSVD, geometry,
lambda_R_e. The algorithm can be applied to any
other regular-grid I[FS data to extract the
PSF-deconvolved spatial information.

SHAMH EHT

[+ EHT-01] Event Horizon Telescope :
Earth-sized mm-VLBI array to image
supermassive black holes

Jae-Young Kim
Max Planck Institute for Radio Astronomy, Auf dem
Huegel 69, D-53121 Bonn, Germany

Immediate vicinity of a supermassive black hole
(SMBH) is an important place to test general
relativity in strong gravity regime. Also, this is a
place where mass accretion and jet formation
actively occurs at the centers of active galaxies.
Theoretical studies predict presence of bright
ring-like emission encircling an accreting SMBH
with a diameter of about 5 Schwarzschild radii,
and a flux depression at the center (i.e., BH
shadow). Direct imaging of the BH shadow is
accordingly of great importance in modern
astrophysics. However, the angular sizes of the
horizon-scale structures are desperately small
(e.g., ~40-50 microarcseconds (uas) diameter for
the nearest best candidates). This poses serious
challenges to observe them directly.

Event Horizon Telescope (EHT) is a global
network of sensitive radio telescopes operating at
230 GHz (1.3 mm), providing ultra-high angular
resolution of 20 uas by cutting-edge very long
baseline interferometry techniques. With this

resolution, EHT aims to directly image the nearest
SMBHs: M87 and the galactic center Sgr A (~40-50
uas diameters). In Spring 2017, the EHT
collaboration conducted a global campaign of EHT
and multiwavelength observations of M87 and Sgr
Ax*, with addition of the phased ALMA to the
1.3mm VLBI array. In this talk, [ review results
from past mm-VLBI and EHT observations, provide
updates on the results from the 2017 campaign,
and future perspectives.

[+ EHT-02] EHT data processing and BH
shadow imaging techniques

Ilie Cho'? on behalf of the EHT Collaboration
! University of Science and Technology
2 Korea Astronomy and Space Science Institute

Event Horizon Telescope (EHT) aims to resolve
the innermost region to the super massive black
hole (SMBH) with its extremely high angular
resolution (~20-25 was) and enhanced sensitivity
(down to 1-10 mJy) in concert with the Atacama
Large Millimeter/submillimeter Array (ALMA) at 1.3
mm wavelength. This has a great importance as
the first observational probe of the black hole
shadow which has been theoretically predicted as a
ring-like emission affected by the general
relativistic effect under a strong gravitational field
of SMBH.

During the 2017 April 5-11, four nights of EHT
observing campaign were carried out towards its
primary targets, M87 and SgrA*. To robustly
ensure the data processing, independent pipelines
for various radio data calibration softwares (e.g.,
AIPS, HOPS, CASA) have been developed and
cross-compared each other. The EHT has also
been developing newer interferometric imaging
techniques (e.g., eht-imaging-library,  SMILI,
dynamical imaging), as well as using an established
method (CLEAN). With these, the EHT has designed
various strategies which will be adopted for
convincing imaging results.

In this talk, I review how the robustness of
EHT data processing and imaging will be validated
so that the results can be ensured against well
known uncertainties or biases in the
interferometric data calibration and imaging.

[+ EHT-03] Korean activities for mm-VLBI
and EHT collaboration

Taehyun Jung'?, Bong Won Sohn'!?, Guangyao
Zhao', llje Cho'?, Jae-Young Kim® and EHT
Collaboration

'Korea Astronomy and Space Science Institute,
2University of Science and Technology, *Max
Planck Institute for Radio Astronomy
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Very Long Baseline Interferometry (VLBI) is a
special technique which can provide high angular
resolutions of milliarcsecond and
sub-milliarcsecond sales in radio astronomical
observations. Recently, the mm/sub-mm VLBI
observations becomes more widely available and
related activities are increasing accordingly. In this
talk, TI'll introduce ongoing global mm-VLBI
activities and EHT collaboration and our (Korean)
contributions to them.

[+ EHT-04] Multi-frequency VLBI view of the
vicinity of the nearest supermassive black
hole

Guang-Yao Zhao! on behalf the EHT Collaboration
'Korea Astronomy and Space Science Institute

In this talk, I will briefly review the discovery
and early-time interferometric observations of the
Galactic Center radio source and then go through
recent major updates including the improvement in
the array capabilities, developments of the
scattering and intrinsic structure modeling, and
high-frequency astrometric observations of this
source. Introduction of the 1.3 mm VLBI
observations in 2017 and 2018 (e.g. array
configuration and signal-to-noise ratios), as well
as the related multi-wavelength campaign
(including GMVA and EAVN observations), will be
also presented.
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[+ IKAC-01] Status of North Korean Science
and Technology and Inter-Korean S&T
Cooperation - Focusing on the activities of
UKAST
(B Fatr] a3} R s @
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Hyun-kyoo Choi', Insung Yim? Hong-Jin Yang®
!Korea Institute of Science and Technology
Information,

’Korea Astronomy and Space Science Institute
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[+ IKAC-02] Cooperation in the field of
Astronomy in South and North Korea (&£3t
Aegol ¥ @a)

Insung Yim!, Hong-Jin Yang', Youngsik Park!,
Young Chol Minh!, Hyun-kyoo Choi®

'Korea Astronomy and Space Science Institute,
’Korea Institute of Science and Technology
Information
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[+ IKAC-03] Preliminary plan for the
establishment of Mt. Baekdu observatory
(MEA REo) HYS AT )% AL)

Hong-Jin Yang!, Hong-Suh Yim'! Do-Young
Byun'!?, Jong-Kyun Chung', Young-Jun Choi'?,
Insung Yim!

'Korea Astronomy and Space Science Institute
(KASI), Korea

2University of Science and Technology (UST),
Korea
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[+ IKAC-04] Site Condition of Mt. Baekdu
observatory (W54 A0 #E5FH)

Youngsik Park, Hong-Jin Yang, Hong-Seo Yim,
Do-Young Byun, Jong-Kyun Chung, Young-Jun
Choi, Insung Yim

Korea Astronomy and Space Science [nstitute,
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[+ KMT-01] The Status and Plan of KMTNet
Operation

Chung-Uk Lee, Seung-Lee Kim, Dong-Joo Lee,
Sang-Mok Cha, Yongseok Lee, Dong-Jin Kim,

Yunjong Kim, Hong Soo Park, Hyun-Woo Kim,
Jin-Sun Lim

Korea Astronomy and Space Science [nstitute

A total of 10,317 hours of the KMTNet telescope
time were allocated for the predefined science
programs, and 7,765 hours have been used for
science exposures in Chile, Australia and South
Africa last year. The success rate of science
observation has increased from 70.7% to 75.3%,
and the system operation rate has also increased
from 97.6% to 99.6%. There were many
improvements in mechanical parts of the dome
structure and telescope system, and newly installed
filter driers of the CCD camera increased the
stability of the system by preventing contamination
of oil in the gas line in advance. In order to
prepare for the time domain astronomy and multi
messenger astronomy era, a pilot program was
designed and is now being tested. It targets for fast
follow-up observations of optical transient events,
however it runs during twilight times only so it

does not interrupt any granted science program. A
total of 32 SCI papers were published using the
system in 2018 and it is a good indication of the
high science performance of KMTNet. The
selection process of the next observation programs
starting from October 2020 and its timeline will be
discussed in this meeting.

[+ KMT-02] The progress of KMTNet
microlensing

Sun-Ju Chung'? Andrew Gould®** Youn Kil Jung',
Kyu-Ha Hwang', Yoon-Hyun Ryu!, In-Gu Shin',
Jennifer C. Yee®, Wei Zhu®, Hyun-Woo Kim!

'Korea Astronomy and Space Science Institute,
Korea, ’Korea University of Science and
Technology, Korea, ’Department of Astronomy,
Ohio State University, USA, *Max-Planck-Institute
for Astronomy, Germany, °Harvard-Smithsonian
Center for Astrophysics, USA, °Canadian Institute
for Theoretical Astrophysics, University of
Toronto, Toronto, ON M5S 3HS, Canada

We report the status of KMTNet (Korea
Microlensing Telescope Network) microlensing.
From KMTNet event-finder, we are annually
detecting over 2500 microlensing events. In 2018,
we have carried out a real-time alert for only the
Northern bulge fields. It was very helpful to select
Spitzer targets. Thanks to the real-time alert,
KMT-only events for which OGLE and MOA could
not detect have been largely increased. The
KMTNet event-finder and alert-finder algorithms
are being upgraded every year. From these, we
found 18 exoplanets and various interesting events,
such as an exomoon-candidate, a free-floating
candidate, and brown dwarfs, which are very
difficult to be detected by other techniques
including radial velocity and transit. In 2019, the
KMTNet alert will be available in real-time for all
bulge fields. As before, we will continue to
collaborate with Spitzer team to measure the
microlens parallaxes, which are required for
estimating physical parameters of the lens. Thus,
the KMTNet alert will be helpful to select Spitzer
targets again. Also we plan to do follow-up
observations for high-magnification events to
study the planet multiplicity function. The KMTNet
alert will play an important role to do follow-up
observations for high-magnification events. Also,
we will search for free-floating planets with short
timescale (< 3 days) to study the planet frequency
in our Galaxy.

[+ KMT-03] Status Report of the KMTNet
Supernova Program
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Hong Soo Park!, Dae-Sik Moon? Sang Chul Kim'?®,
and Youngdae Lee!

'Korea Astronomy and Space Science Institute
(KASI), *Deptment of Astronomy, University of
Toronto, Toronto, ON M5S 3H4, Canada, *Korea
University of Science & Technology (UST)

The key science goal of the KMTNet Supernova
Program (KSP) is to detect and study the early
explosions of supernovae using one fifth of the
KMTNet time. The BV/band observations of the
nearby target fields mostly closer than 30 Mpc
distance and the follow-up spectroscopy provide
valuable information on the early phase of the
supernovae. These data can also be used for the
studies of optical transients such as novae, dwarf
novae, variable stars, and active galactic nuclei.
Stacked images of several hundred images
obtained from the time domain observations can
be used for the search of low surface brightness
galaxies reaching 28 mag arcsec®. Results and
status of the KSP including =20 infant supernovae
and =100 faint dwarf galaxies will be presented in
this talk.

[+ KMT-04] Thirty-Minute ToO (TMT) with
KMTNet

Jae-Woo Kim', Min-Su Shin!, Seo-Won Chang?,

Chang Hee Ree!, Seung-Lee Kim', Chung-Uk Lee!
! Korea Astronomy and Space Science Institute
? Australian National University

Current large observational projects perform
both static and dynamic sky surveys. The
Thirty-Minute Target of Opportunity (TMT) is the
project focusing on the dynamic sky survey using
Korea Microlensing Telescope Network (KMTNet)
that is the best observing system to investigate the
dynamic sky. TMT aims to perform and experiment
on following components : 1) to select transient or
variable sources having hour to day scale
cadences for future science cases, 2) to optimize
the observation strategy for these objects, 3) to
provide automated photometric pipelines for the
time series data, and 4) to test the data release
environment for all astronomers. In the near
future, it is expected that a huge number of events
will be alerted through large area surveys such as
LSST. Therefore, the TMT project will provide
opportunities to prepare the future large survey
era as well as to understand the nature of
interesting astronomical events.

[+ KMT-05] Properties of High-Redshift
Dust-Obscured Galaxies Revealed in the
ADF-S

62 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019

Seongjae Kim'?, Woong-Seob Jeong'?, Daeseong
Park!, Minjin Kim® Hoseong Hwang', Sung-Joon
Park!, Kyeongyeon Ko'? Hyun Jong Seo!, the
ADF-S Team'#3**

'Korea Astronomy and Space Science Institute,
Korea, ?University of Science and Technology,
Korea, *Kyungpook National University, Korea,
ISAS/JAXA, Japan, *RAL, UK

The ADF-S (AKARI Deep Field - South) toward
South Ecliptic Pole is one of the deep survey fields
designed for the study of Extragalactic Background
Light (EBL). The deep extragalactic survey was
initiated by AKARI far-infrared deep observations.
Other space missions (e.g., Euclid, NISS, SPHEREx)
will perform the deep observations in the ADF-S.
Based upon the recent optical survey with KMTNet,
we can identify the optical counterparts for dusty
star-forming galaxies such as ULIRG, DOG, SMG.
Among them, the Dust-Obscured Galaxies
(hereafter DOGs with f(24um)/f(R) > 1,000) in the
heavily obscured system are expected to play an
important role in the formation of most massive
galaxies. We have newly discovered ~100 DOGs in
~12 sq. deg. of the ADF-S from our optical survey
with KMTNet. We also confirmed that some of
DOGs host the most luminous AGN for their black
hole masses through the near-infrared
spectroscopic follow-ups. Here, we report the
properties of high-z hyperluminous DOGs in the
ADF-S.

[+ KMT-06] Searching for Electromagnetic
Counterpart of Gravitational Wave Source
with KMTNet

Joonho Kim!, Myungshin Im!, Chung-Uk Lee?, and
Seung-Lee Kim?

{Center for the Exploration of the Origin of the
Universe (CEOU), Department of Physics and
Astronomy, Seoul National University, Gwanak-gu,
Seoul 08826, Korea, *Korea Astronomy and Space
Science Institute, 776 Daedeokdae-ro, Yuseong-gu,
Daejeon 34055, Korea.

After first identification of electromagnetic
counterpart of gravitational wave source
(GW170817), era of multi-messenger astronomy has
begun. For specifying coordinate, magnitude, and
host galaxy information, optical  follow-up
observation of GW source becomes important. With
following engineering run and O3 run of LIGO and
VIRGO starting in March 2019, we present
searching strategy for optical counterpart of GW
source using KMTNet. 24 hours monitoring system
and large field of view (4 square-degree) of
KMTNet are advantage to discover a transient like
GW event. By performing tiling observation of high
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probability area in GW localization map, we expect
to observe early light-curve of GW optical
counterpart. After identification, follow-up
observation with various KMTNet bands and other
telescopes like Gemini and UKIRT will also be
performed. We will study collision mechanism,
progenitor, and characteristics of host galaxy
using observation data of GW source.

KMTNet / % /g 2t 5t

[+ KP-01] Survey of Solar System Objects
using KMTNet

Hongu Yang', Masateru Ishiguro?, Hee-Jae Lee!?,
Youngmin JeongAhn!, Hong-Kyu Moon'! and
Young-Jun Choi'

'Korea Astronomy & Space Science Institute ,
?Seoul National University, *Chungbuk National
University

Solar system small bodies are unusual objects in
astronomical survey data in that they are moving
on the celestial sphere. In addition, even in a
normal status, their magnitudes are changing over
time, firstly because their relative positions with
respect to the Sun and Earth are continually
changing, secondly because they are rotating
bodies with non-spherical shapes. Furthermore,
some of them might exhibit unexpected activities,
which could be caused by mass ejection or
disintegration. Detections and observations of such
activities are challenging due to their abrupt
nature. Therefore, continuous monitoring
observations of large number of Solar system
small bodies are required to systematically obtain
detailed/transient information about them. Since
2018/2019 winter, we have launched a new project
using Korea Microlensing Telescope Network
(KMTNet) for detecting such transient phenomena
of Solar system objects. Our main goal is to
monitor the magnitudes and detect sudden
brightness changes. We also plan to discover
interesting new objects, and monitor rotational
brightness oscillations of asteroids. We intend to
monitor the magnitudes of ~ 20,000 known Solar
system small bodies per night, and acquire
lightcurves of ~ 1,000 asteroids.

[+ KP-02] Ecliptic Survey for Unknown
Asteroids with DEEP-South

Mingyeong Lee!?, Youngmin JeongAhn?, Hongu
Yang?, Hong-Kyu Moon?, Young-Jun Choi'?
!University of Science and Technology, Korea,

?Korea Astronomy and Space Science Institute

Fight hundred thousand asteroids in the solar
system have been identified so far under extensive
sky surveys. Kilometer to sub-km sized asteroids,
however, are still waiting for discovery, and their
size and orbital distribution will provide a better
understanding of the collisional and dynamical
evolution of the solar system.

In order to study the number of asteroids which
is detectable with 1.6 m telescope and their orbital
distribution, we conducted a small observation
campaign as a part of Deep Ecliptic Patrol of the
Southern Sky (DEEP-South) project, which is an
asteroid survey in the southern hemisphere with
Korea Microlensing Telescope Network (KMTNet).
We observed the ecliptic plane near opposition
(2°x2° field of view centering on a=22h40m31s, §
=-08"22'58") in August 2018, and identified 464
moving objects by visual inspection.

As a result, 266 of 464 moving objects turn out
to be previously unknown asteroids, and their
signal to noise ratio is below two on numerous
occasions. Most of the newly detected objects are
main belt asteroids (MBAs), while three Hildas, one
Jupiter trojan, and two Hungarias are also
identified. In this meeting, we report the
differences in the orbital distributions between the
previously known asteroids and newly discovered
ones using statistical methods. We also talk about
the observational bias of this survey and suggest
future works.

[+ KP-03] A Recent Dust Ejection from an
Inner Mainbelt Asteroid

Masateru Ishiguro!, Youngmin JeongAhn?, Hee-Jae
Lee? 3 Jooyeon Geem', Yuna G. Kwon!, Jinguk Seo!,
Myungshin Im!, Myung Gyoon Lee!, Jeonghyun
Pyo?, Young-Jun Choi?, Hongu Yang?, Tomohiko
Sekiguchi?, Akiko M. Nakamura®, Sunao Hasegawa®,
Katsuhito Ohtsuka’, and Hong-Kyu Moon?

!Seoul National University, ?Korea Astronomy and
Space Science Institute, >Chungbuk National
University, *Hokkaido University of Education,
*Kobe University, °ISAS/JAXA, "Tokyo Meteor
Network

Active asteroids are celestial bodies that
distinctively have asteroid-like orbital elements but
show comet-like activity. They exhibit the activities
due to the sublimation of volatile ices, impacts with
small objects or break-up by rapid rotations. As of
2019 February, 30 active asteroids are detected in
the outer main belt (i.e., the semimajor axes a>2.5
au) while only 3 of them in the inner main belt
(a<2.5 au), suggesting that sublimation of
remaining icy volatiles can be one of the most
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fundamental mechanisms for the activities.

A sudden activity of (6478) Gault was reported in
early 2019. The asteroid was discovered in 1988
and has exhibited its inactive appearance until the
end of last year. Soon after the report, we have
conducted imaging observations using the Seoul
National University Observatory 1.0-m telescope
and the Korea Microlensing Telescope Network
(KMTNet) to monitor the activity. The observed
images showed a primary dust tail that consists of
dust grains ejected early November in 2018. Later,
another tail developed, indicating further dust
ejection occurred around late December 2018. Our
model simulation to reproduce the morphology of
the dust cloud suggests that the slightly-curved
primary dust tail results from a continuous dust
ejection over weeks. The total mass of ejecta was
estimated to XX kg (XX% of the asteroid mass).
Such continuous dust ejection for the inner active
asteroids was unexpected because ice might have
already sublimated from subsurfaces of inner main
belt. Based on our observational evidence, we will
discuss how inner asteroids are activated and eject
dust continuously.

[+ KP-04] Thermal Radiation Pressure Force
on Atmosphereless Bodies

Yoonsoo P. Bachl, Masateru Ishigurol
!Department of Physics and Astronomy, Seoul
National University, Gwanak-ro 1, Gwanak-gu,
Seoul 08826, South Korea.

Thermal fracture and cracking near the
perihelion are found to be a possible mechanism to
produce the dust trail of the near-Earth asteroid,
(3200) Phaethon (Jewitt and Li, 2013, ApJ 771, L36).
It is, however, not well understood how the debris
particles were escalated from the regolith against
the asteroid's gravity. Thus, the scenario that
these debris particles are responsible for the
detected activities (Li and Jewitt, 2013, ApJ, 145,
154), is not complete yet. Here, we hypothesize that
the thermal radiation pressure around the
perihelion passage would exert substantial force
outwards from the regolith on dust grains, and
they can be lifted up and contributes the dust tail
formation with further help of solar radiation
pressure. Our modeling indicates that particles
with sizes of roughly ~1-10 micron can be ejected
from Phaethon by the mechanism, while a detailed
model of gravitational field is required for accurate
estimation of the particle size range. Our idea is
not necessarily limited to Phaethon case, but is
applicable to any atmosphereless bodies.

[+ KP-05] Polarimetry of solar system small
bodies using the Seoul National University
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6lcm telescope and TRIPOL

Sunho Jin!, Masateru Ishiguro", Yuna Grace Kwon',
Jooyeon Geem!, Yoonsoo P. Bach!, Jinguk Seo!,
Hiroshi Sasago?, and Shuji Sato®

!Seoul National University

?Sasago Co.,Ltd

JNagoya University...

It is known that lights scattered by comets and
asteroids are partially polarized. From polarimetric
observations of those objects, we can investigate
physical properties, such as albedos, sizes of
cometary dust particles and regolith of asteroids.
Since the polarization degrees of those objects
highly depend on their phase angles
(Sun-object-observer’s angles), long-term
monitoring observations are required. Moreover,
comets show unforeseeable activations (i.e.,
outbursts) which need follow-up observations to
understand the mechanism. In order to realize
such monitoring and transient observations, we
installed the Triple-Range Imager and POLarimeter
(TRIPOL) on the 6lcm telescope of Seoul National
University (Hereafter, SNU) Gwanak campus. With
this combination, we can obtain g’, r’, i’ bands
photopolarimetric images simultaneously with
8.0'x8.0" field of view and pixel resolution of 0.94"
pixel ™.

Here, we make a presentation regarding the
photometric and polarimetric performances of
TRIPOL on the SNU 61cm telescope. In addition, we
introduce initial polarimetric results of asteroid
and comets with the instruments. First, we
determine the limiting magnitudes (defined as
magnitudes for S/N=5) of 15.17+0.06 (g'-band),
15.68+0.01 (r'-band), 16.24+0.03 (I'-band),
respectively, with total 240-seconds exposure (four
60-seconds exposure images, each was taken at
different rotation angle for the half-wave plate).
Second, we found that the instrumental
polarization is negligibly small, (-0.32+0.04% in the
g, -0.36£0.05% in the r’ and -0.21+0.04% in the
i'-bands), while the polarization efficiencies are
large enough to maximize the performance (i.e.,
97.52+0.03% in the g’, 98.83+0.02% in the r and
99.15+0.02% in the i-bands). With the
instruments, we made observations of three
Jupiter-family comets, 21P/Giacobini-Zinner,
38P/Stephan-Oterma, and 46P/Wirtanen and plan
to obsxerve one near-Earth asteroid, (433) Eros,
on a trial basis. Especially for comets, we
discriminate signals from dust and gas to eliminate
gas contamination, which are known to change
observed degree of linear polarization, using
multi-band images. We confirm that the phase
angle dependency of these comets are consistent
with previous observations, probably because
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polarimetric property of Jupiter-family comets are
broadly homogeneous unlike asteroids. We will also
describe future observation plans using TRIPOL
and SNU 6lcm telescope.

[+ KP-06] Polarimetry of Three Asteroids in
Comet-Like Orbits (ACOs)

Jooyeon Geem!, Masateru Ishiguro!, Yoonsoo P.
Bach', Daisuke Kuroda?, Hiroyuki Naito®, Hidekazu
Hanayama®, Yoonyoung Kim® Yuna G. Kwon!,
Sunho Jin!, Tomohiko Sekiguchi®, Ryo Okazaki®,
Jeremie J. Vaubaillon’, Masataka Imai®, Tatsuharu
Ono®, Yuki Futamuts®, Seiko Takagi®, Mitsuteru
Sato®, Kiyoshi Kuramoto®, and Makoto Watanabe®
ISeoul National University, °Okayama Astrophysical
Observatory, *Nayoro Observatory, *Ishigakijima
Astronomical Observatory, *Max Planck Institute
for Solar System Research, °Hokkaido University,
’Observatoire de paris, *National Institute of
Advanced Industrial Science and Technology,
9Okayama University

Near-Earth objects consist of a mixture of
bodies originated from outer solar system and
main asteroidal belt, which are recognized as
comets and near-Earth asteroids. In principal, they
have orbits distinguishable by their orbital
elements. It is, however, that some comets are
recognized as asteroids because they could have
lost the most of volatile materials in their
subsurface layers. Due to their asteroidal
appearances, it has been challenging to
discriminate such dormant comets from a list of
known asteroids. Here we propose to utilize
polarimetric technique for finding such dormant
comets.

We thus conducted a polarimetric observations
of three candidates of dormant comet nuclei,
(331471) 1984 QY1, (3552) Don Quixote and (944)
Hidalgo, by using the 1.6-m Pirka Telescope at the
Nayoro observatory (operated by Hokkaido
University, Japan). We selected these asteroids in
comet-like orbits (ACOs) based on the orbital
elements (i.e., the Tisserand parameter with
respect to Jupiter T] < 3). We found that 1984 QY1
has a polarimetric albedo (geometric albedo
determined via polarimetry) pV = 0.16 +/- 0.06
while both Don Quixote and Hidalgo have Rc-band
polarimetric albedos pR < 0.05. In accordance with
the polarimetric result together with a dynamical
analysis, we surmised that 1984 QY1 could be an
S-type asteroid evolved into the current orbit via
3:1 mean motion resonance with Jupiter. On the
contrary, the previous spectroscopic studies
indicated that Don Quixote and Hidalgo are
classified into D-type taxonomic group, which are
typical of comet nuclei. In this presentation, we will

introduce our polarimetric observations of ACOs
and emphasize that polarimetry is powerful for
discriminating the asteroidal and cometary origins.
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[ AE-02] Activity of Young Astronomers
Meeting in 2018-19 Season

Sophia Kim(Z4moh!, Seongjae Kim(Z1/zH)*?,
So-Myoung Park(¥t4%)?, Suhyun Shin(413&),
Miji Jeong(X U]K])S, Jisu Kang(%*/*\]—.—) Seok-Jun
Chang(®$4 %)

!Seoul National University (A1 S§gli), *Korea
University of Science and Technology
(gh=a}slr]a i glojsrlnysti, UST), *Korea
Astronomy and Space Science Institute
(1A 2 9729) ‘Kyung Hee University (Z3]0jgli),
SChungnam National University (£45g}li),
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[ IM-01] NIR spectroscopy of three class I
young stellar objects using IGRINS

Neha Sharma, Joeng-Eun Lee, Sunkyung Park,
Soekho Lee & Sung-Yong Yoon

School of Space Research, Kyung Hee University,
Republic of Korea

We present near-infrared spectroscopic results
for three nearby class I sources, IRAS 03445+3242,
IRAS 04239+2436 and ESO Ho 279a. We detected
many molecular and atomic line emissions, e.g.,
H,, [Fe 1I], Hydrogen Bracket series recombination,
Ca I, Na I & CO overtone band, from these sources
using the high-resolution Immersion GRating
INfrared Spectrometer (IGRINS: R~45,000). Previous
studies showed that all the three sources posses
actively accreting Keplerian disks. We performed
spectral analysis to understand the origin of
Hydrogen Bracket series recombination lines. We
also estimated the accretion properties and mass
loss rates of circumstellar disks for all the three
sources.

[ IM-02] Physical Properties of Molecular
Clouds in NGC 6822 Hubble V

Hye-In Lee!, Soojong Pak', Heeyoung Oh? Huynh
Anh N. Le®, Sungho Lee?, Beomdu Lim!, Ken'ichi
Tatematsu®, Sangwook Park®, Gregory Mace®,
Daniel T. Jaffe®

!School of Space Research and Institute of Natural
Sciences, Kyung Hee University, °Korea Astronomy
and Space Science Institute, *Department of
Astronomy, University of Science and Technology
of China, Hefei, “{National Astronomical
Observatory of Japan, °Physics Department,
University of Texas at Arlington, °Department of
Astronomy, the University of Texas at Austin

NGC 6822 is a dwarf irregular galaxy whose
metal abundance is lower than of the Large
Magellanic Cloud. Hubble V is the brightest HII
complex where molecular clouds surround the



core cluster of OB stars. Because of its proximity
(d = 500 kpc), we can resolve the star-forming
regions on parsec scales (1 arcsec = 2.4 pc). Using
the high-resolution (R = 45,000) near-infrared
spectrograph, IGRINS, we observed molecular
hydrogen emission lines from photo-dissociation
regions (PDRs) and Bry emission line from ionized
regions. In this presentation, we compare our data
PDR models in order to derive the density
distribution of the molecular clouds on parsec
scales and to estimate the total mass of the clouds.

[ IM-03] Radiative Transfer Modeling of EC
53: An Episodically Accreting Class I Young
Stellar Object

Giseon Baek!, Benjamin A. MacFarlane?, Jeong-Eun
Lee!, Dimitris Stamatellos?, Gregory Herczeg®, Doug
Johnstone?, Huei-Ru Vivien Chen®, Sung-Ju Kang®
1School of Space Research and Institute of Natural
Sciences, Kyung Hee University, 1732
Deogyeong-daero, Giheung-gu, Yongin-si,
Gyeonggi-do 446-701, Korea

2leremiah Horrocks Institute for Mathematics,
Physics and Astronomy, University of Central
Lancashire, Preston, PR1 ZHE, UK

SKavli Institute for Astronomy and Astrophysics,
Peking University, Yiheyuan

‘NRC Herzberg Astronomy and Astrophysics, 5071
West Saanich Rd, Victoria, BC, V9E Z2E7, Canada
*Department of Physics and Institute of Astronomy,
National Tsing Hua University, Taiwan

SKorea Astronomy and Space Science Institute, 776
Daedeokdae-ro, Yuseong-gu, Daejeon 34055,
Republic of Korea

We present 2-dimensional continuum radiative
transfer modeling for EC53. EC 53 is a Class [ YSO,
which was brightened at 850 ym by a factor of 1.5.
This luminosity variation was revealed by the JCMT
Transient Survey. The increase in brightness is
likely related to the enhanced accretion. We aim to
investigate how much increase of protostellar
luminosity causes the observed brightness increase
at 850 pm. Thus we modeled the SED of EC 53 both
in the quiescence and (small scale) outburst
phases, with and without the external heating from
the interstellar radiation field (ISRF). We found that
the internal protostellar luminosity should increase
more to fit the observed flux enhancement if the
ISRF is considered in the model.

[ IM-04] Results of KVN and ALMA
observations toward WX Psc

Youngjoo Yun!, Se-Hyung Cho!, Dong-Hwan
Yoon'?, Haneul Yang'?
!Korea Astronomy and Space Science Institute,

?Seoul National University

We present the results of KVN and ALMA
observations toward WX Psc (IRC+10011) which is a
long-period variable OH/IR star. The SiO masers
of v=1 and v=2, J=5-4, and the SiO thermal
emission of v=0, J=5-4 were observed together with
H20 v2=1 (232.6 GHz) and continuum emission at
ALMA Band 6 in October 2017 (Cycle 5). This
observation aims to investigate the physical
association between the inner and outer parts of
the circumstellar envelope (CSE) swept by the
stellar winds, which is very crucial to understand
the asymmetric outward motions developed during
the evolutionary phases from the asymptotic giant
branch (AGB) stars to the planetary nebulae (PNe).
The strong SiO maser features and thermal
emissions are detected together with the
continuum emission in ALMA observation, which
imply the elongated morphology of the CSE of WX
Psc. While the spatial resolution of about 20 mas in
ALMA observation cannot clearly resolve the
detailed characteristics of the inner part of the
CSE, the Korean VLBI Network (KVN) observations
show the spatial distributions of the v=1 ]=1-0,
J=2-1, J=3-2 SiO masers emitted from the inner
regions of CSE, which are the complementary to
the ALMA results. Therefore, we expect these
results reveal how the bipolar features of the 22
GHz H20 maser are connected to the innermost
region of CSE through the dust condensation
region, which is closely related to the enormous
mass ejection of the evolved stars.

[® IM-05] A disk around a massive young
stellar object (MYSO) revealed by the high
resolution NIR spectroscopy
In Kang, Jeong-Eun Lee, NehaSharma, Sun kyung
Park, Sung-Yong Yoon
School of Space Research, Kyung Hee University,
Korea

Massive stars play an important role in terms of
their feedback, but their formation process is
poorly understood. Direct observational evidence
for the formation of massive stars through
accretion disks is rare. Hence the detection of
disks in massive young stellar objects (MYSOs), if
any, could be important to constrain the formation
process of massive stars. The inner gaseous disk
can be observed by the high-resolution
near-infrared spectroscopy. We observed a MYSO,
Min 2-62, using IGRINS and detected a double peak
feature, which could be an evidence of a rotating
disk, in the Bracket and Pfund series lines. We
report the preliminary observational results of Min
2-62 with IGRINS.

[ IM-06] 2 - 5 ym Spectroscopy of Red
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Point Sources in the Galactic Center

DaJeong Jang', Deokkeun An', Kris Sellgren?,
Solange V. Ramirez®

!Ewha Womans University, ?Ohio State University,
JCarnegie Observatories

We present preliminary results of our long-term
(2009-2017) observing campaign using the NASA
IRTF at Mauna Kea, to obtain 2 - 5 um
spectroscopy of ~200 red point sources in the line
of sight to the Galactic center. Point sources in our
sample were selected from the mid-infrared images
of the Spitzer Space telescope, and include
candidate massive young stellar objects, which
have previously been identified from our
Spitzer/IRS spectroscopy. We show high
foreground extinction of these sources from deep
3.1 ym H20 ice and aliphatic hydrocarbon
absorption features, suggesting that they are likely
located in the central 300 pc region of the Galactic
center. While many sources reveal photospheric
2.3 ym gas CO absorption, few of them clearly
indicate 3.54 uym CH3OH ice absorption, possibly
indicating a large dust column density intrinsic to
a massive young stellar object.

[3 IM-07] High-Resolution Spectroscopy of
Hydrogen Emission Lines around a Herbig
star, MWC 1080 with IGRINS

II-Joong Kim!, Heeyoung Oh', Woong-Seob Jeong!,
Jae-Joon Lee!
!Korea Astronomy and Space Science Institute

Using [PHAS Ha data, we found bright Ha
regions inside the elongated '*CO cavity around a
Herbig star, MWC 1080. To investigate the ionized
hydrogen regions and the molecular cavity, we
perform near-IR high-resolution spectroscopic of
hydrogen Brackett lines and molecular hydrogen
lines by Immersion GRating INfrared Spectrograph
(IGRINS) observations. We detected broad Brackett
line series and sharp molecular lines with various
velocity components. We present three ionized
hydrogen regions (near MWC 1080A, MWC 1080E,
and CO boundary) with different line widths,
central radial velocities, and line ratios. We also
show two spatially-separate Bry \2.1662 ym peaks
near MWC 1080A. To reveal a 3D structure of the
cavity around MWC 1080, we try to use the
detected sharp molecular lines.

[ IM-08] Early Chemical Evolution of the
Milky Way Revealed by Ultra Metal-Poor
([Fe/H] < -4.0) Stars

68 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019

MiJi Jeong' and Young Sun Lee?

!Department of Astronomy, Space Science, and
Geology, Chungnam National University, Daejeon
34134, South Korea

’Department of Astronomy and Space Science,
Chungnam National University, Daejeon 34134,
South Korea

Chemical abundance ratios of ultra metal-poor
(UMP; [Fe/H] < -4.0) stars can provide important
constraints on the early chemical enrichment of
the Milky Way (MW), associated with the
nucleosynthesis processes that occurred during
the evolution of their progenitors, which are
presumably the first generation of stars. Despite
their importance, only about thirty UMP stars have
been discovered thus far. In an effort to identify
such stars additionally, we selected UMP
candidates from low-resolution (R ~ 2000) spectra
from the Sloan Digital Sky Survey and Large Sky
Area Multi-Object Fibre Spectroscopic Telescope
(LAMOST), and obtained with Gemini/GRACES
high-resolution (R ~ 40,000) spectra of 15 UMP
candidates. In this study, we present the results of
the chemical abundance analysis of the UMP
candidates.  Furthermore, we compare the
abundance patterns of our UMP stars with those of
various metal-poor stars from literature to
understand the early chemical evolution of the
MW.

[ IM-09] Characteristic Mass Function of
First Generation of Stars Investigated by
Extremely Metal-Poor ([Fe/H] < -3.0) Stars

Sehwan Cheon, Young Sun Lee
Chungnam National University

Even though the initial mass function (IMF) of
the first generation of stars played important roles
in reionization of the universe, subsequent star
formation, and chemical enrichment of the
universe, it is still very uncertain. In this study,
among the several indirect ways of estimating the
IMF of the population III (Pop III) stars, we make
use of extremely metal-poor (EMP: [Fe/H] < -3.0)
stars in the Milky Way, in order to infer the
characteristic mass range of Pop III stars. As the
progenitors of many of the EMP stars are known to
be Pop Il stars, we attempt to construct the
characteristic mass range of the progenitors (e.g.,
Pop Il stars) of the EMP stares by comparing their
observed abundance pattern of various chemical
elements with chemical yields from supernova
models.

[ IM-10] Impact of Interstellar Na on the



Estimation of Na Abundance from
Low-resolution Stellar Spectra.

Hyejin Park, Young Sun Lee
Chungnam National University

It is inferred that many stars in the Galactic halo
or bulge were once members of globular clusters
(GCs), which are now dissolved. To distinguish the
GC-originated stars, which can provide valuable
information on the origin of the bulge and halo,
from the in situ field stars, the Na abundance
plays an important role. However, the interstellar
Na in certain directions can unnecessarily enhance
the estimate of the Na abundance from stellar
spectra due to blended Na D lines unless the
spectral resolution is very high, which allows to
resolve the lines from the interstellar Na. In this
study, we present a means of correcting the Na
abundance affected by the interstellar Na in the
low-resolution of the Sloan Digital Sky Survey
stellar spectra.

[ IM-11] ALMA Observations of a
Massive-star-forming Infrared Dark Cloud
Core MSXDC G053.11+00.05 MM1

Hyun-Jeong Kim', Bon-Chul Koo', Kee-Tae Kim?
Chang-Hee Kim®”

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

We present the ALMA observations of the
infrared dark cloud (IRDC) core MSXDC
G053.11+00.05 MM1 at the distance of 1.7 kpc.
While the core was first identified at 1.2 mm with a
mass of 124 Msun, recent near- and mid-infrared
observations have revealed a parsec-scale
molecular hydrogen (H2 1-0 S(1) at 2.12 micron)
outflow and two early class young stellar objects
(YSOs) at the center of the core, one of which is
likely massive (M > 8 Msun). From the ALMA Band
7 observations with a resolution of 0.5", we have
found a dust filament of < 0.1 pc in which five
dense cores are embedded in the 870 micron
continuum. The brightest core is consistent with
one of the two previously-detected YSOs, but the
other four are newly discovered implying their
very deeply embedded status. We have also
detected several molecular line emission including
H13CO+ and C170 as well as 13CO outflow with
complicated morphology. At the brightest core, the
methanol line (CH30H) shows velocity gradients,
which may support the existence of a circumstellar
disk around a high-mass protostar. Based on the
derived properties of the dense cores, we discuss
their association with the two YSOs and HZ outflow
detected in infrared and high-mass star-formation

process occurring in IRDC cores.

[3 IM-12] TRAO Survey of Nearby
Filamentary Molecular Clouds, the Universal
Nursery of Stars (TRAO FUNS). IlI. Dynamics
of filaments in different star forming
environments

Eun Jung Chung!, Shinyoung Kim!? Hyunju Yoo!,
and Chang Won Lee'?

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

Recent high resolution IR observations reveal
that molecular clouds are filamentary and such a
structure is ubiquitous over various star-forming
environments, and it is clear that filaments play a
crucial role in the formation of cores and stars.
However, the formation process of dense cores in
the filaments are still unknown. To investigate this
issue in detail, we have carried out TRAO FUNS
(TRAO survey of nearby Filamentary molecular
clouds, the Universal Nursery of Stars) toward
various star forming filamentary molecular clouds.

In this presentation, we will report the first look
results of filaments and dense cores in MCLD
123.5+24.9 and IC 5146, which are known as a
quiescent, non-star-forming region and an active,
high-mass star forming region, respectively. By
comparing the kinematic properties of filaments
and dense cores in different star forming
environments, we verified the formation scenario
of filaments and dense core, i.e., gravoturbulent
fragmentation via supersonic motions.

[® IM-13] JCMT-CHIMPS2 Survey

Kee-Tae Kiml, Toby Moore2, Tetsuhiro
Minamidani3, OscarMorata4, Erik Rosolowski4,
Yang Sub, David Eden?, and the CHIMPS2 Team
'KASI “Liverpool John Moores University, UK,
SNAOJ, Japan, *ASIAA, Taiwan, *University of
Alberta, Canada, °Purple Mountain Observatory,
China

The CHIMPS2 survey is to extend the JCMT HARP
¥CO/C®0 J=3-2 Inner Milky-Way Plane Survey
(CHIMPS) and the 'CO J=3-2 survey (COHRS) into
the inner Galactic Plane, the Central Molecular
Zone (CMZ), and a section of the Outer Plane.
When combined with the complementary
12C0/18C0/C!*®0 J=1-0 survey at the Nobeyama 45m
(FUGIN) at matching 15" resolution and sensitivity,
and other current CO surveys, the results will
provide a complete set of transition data with
which to calculate accurate column densities, gas
temperatures and turbulent Mach numbers. These
will be used to: analyze molecular cloud properties
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across a range of Galactic environments; map the
star-formation efficiency (SFE) and dense-gas
mass fraction (DGMF) in molecular gas as a
function of position in the Galaxy and its relation
to the nature of the turbulence within molecular
clouds; determine Galactic structure as traced by
molecular gas and star formation: constrain
cloud-formation models; study the relationship of
filaments to star formation; test current models of
the gas Kkinematics and stability in the Galactic
center region and the flow of gas from the disc. It
will also provide an invaluable legacy data set for
JCMT that will not be superseded for several
decades. In this poster, we will present the current
status of the CHIMPS2.

[3 IM-14] Investigation of the apparent
o.-bimodality among the galactic bulge stars
from the APOGEE database

Seunghyeon Park, Seungsoo Hong, Sohee Jang and
Young-Wook Lee

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

Recent investigation of the APOGEE bulge stars
by Zasowski et al. (2018) shows a fraction of stars
enhanced in O, Ca, and Mg abundances. It is not
clear, however, that this apparent o-bimodality is
reflecting a real feature or an artifact from
spectral fitting. We will report our progress in
understanding the nature and reality of this
phenomenon. We will also discuss the spread in Na
abundance among the inner bulge stars with
respect to that observed among disk sample.

[ IM-15] Effects of radiation-modulated
cooling on the momentum transfer from
stellar feedback

Chongsam Na and Taysun Kimm
Department of Astronomy, Yonsei University

Strong radiation fields can change the ionization
state of metals and hence cooling rates. In order
to understand their effects on the momentum
transfer from radiation and supernova feedback,
we perform a suite of radiation-hydrodynamic
simulations  with  radiation-modulated metal
cooling. For this purpose, we pre-tabulate the
metal cooling rates for a variety of spectral shapes
and flux levels with the spectral synthesis code,
Cloudy, and accurately determine the rates based
on the local radiation field strength. We find that
the inclusion of the radiation-modulated metal
cooling decreases the total radial momentum
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produced by photo-ionization heating by a factor
of ~3 due to enhanced cooling at temperature
T~1073-4 K. The amount of momentum transferred
from the subsequent SN explosions, however, turns
out to be little affected by radiation, as the main
cooling agents at T~10"5-6 K are only destroyed by
soft X-ray radiation which is generally weak. We
further discuss the total momentum budget in
various conditions.

[ IM-16] Dense Core Formation in
Filamentary Clouds: Accretion toward Dense
Cores from Filamentary Clouds and
Gravitational Infall in the Cores

Shinyoung Kim,'? Chang Won Lee,'? Philip C.
Myers,® Paola Caselli,* Mi-Ryang Kim,! and Eun
Jung Chung!

'Korea Astronomy and Space science Institute,
2University of Science and Technology,
JHarvard-Smithsonian Center for Astrophysics,
United States, “Max-Planck-Institut fir
Extraterrestrische Physik (Center for Astrochemical
Studies), Germany

Understanding how the filamentary structure
affects the formation of the prestellar cores and
stars is a key issue to challenge. We use the
Heterodyne Array Receiver Program (HARP) of the
James Clerk Maxwell Telescope (JCMT) to obtain
molecular line mapping data for two prestellar
cores in different environment, L1544 in
filamentary cloud and L694-2 in a small cloud
isolated. Observing lines are *CO and C!®0 (3-2)
line to find possible flow motions along the
filament, '»CO (3-2) to search for any radial
accretion (or infalling motions) toward the cores of
gas material from their surrounding regions, and
HCO" (4-3) lines to find at which density and which
region in the core gases start to be in gravitational
collapse. In the lst moment maps of *CO and
C180 , velocity gradient patterns implying the flow
of material were found at the cores and its
surrounding filamentary clouds. The infall
asymmetry patterns of HCO+ and '*CO line profiles
were detected to be good enough to analyze the
infalling motions toward the cores. We will report
further analysis results on core formation in the
filamentary cloud at this meeting.

[ IM-17] Discovery of a New Mechanism to
Release Complex Molecules from Icy Grain
Mantles around Young Stellar Objects

Thiem Hoang'?, Le Ngoc Tram?®
'Korea Astronomy and Space Science Institute,
?University of Science and Technology, Korea,
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’NASA Ames Center, USA

Complex  organic molecules (COMs) are
increasingly observed in the environs of young
stellar objects (YSOs), including hot cores/corinos
around  high-mass/low-mass protostars and
protoplanetary disks. It is widely believed that
COMs are first formed in the ice mantle of dust
grains and subsequently released to the gas by
thermal sublimation at high temperatures (T>100
K) in strong stellar radiation fields. In this paper,
we report a new mechanism that can desorb COMs
from icy grain mantles at low temperatures
(T<100K), which is termed rotational desorption.
The rotational desorption process of COMs
comprises two stages: (1) ice mantles on
suprathermally rotating grains spun-up by
radiative torques (RATs) are first disrupted into
small fragments by centrifugal stress, and (2)
COMs and water ice then evaporate rapidly from
the tiny fragments (i.e., radius a <lnm) due to
thermal spikes or enhanced thermal sublimation
due to increased grain temperature for larger
fragments (a>1 nm). We discuss the implications of
rotational desorption for releasing COMs and water
ice in the inner region of protostellar envelopes
(hot cores and corinos), photodissociation regions,
and protoplanetary disks (PPDs). In shocked
regions of stellar outflows, we find that
nanoparticles can be spun-up to suprathermal
rotation due to supersonic drift of neutral gas,
such that centrifugal force can be sufficient to
directly eject some molecules from the grain
surface, provided that nanoparticles are made of
strong material. Finally, we find that large
aggregates (a~ 1-100 micron) exposed to strong
stellar radiations can be disrupted into individual
icy grains via RAdiative Torque Disruption (RATD)
mechanism, which is followed by rotational
desorption of ice mantles and evaporation of
COMs. In the RATD picture, we expect some
correlation between the enhancement of COMs and
the depletion of large dust grains in not very dense
regions of YSOs.

[3 IM-18] High-Resolution Observations of
the Molecular Clouds Associated with the
Huge H II Region CTB 102 (A 44 o]23}
ol CTB 1029 QWY ¥Areo RS 5

Sung-Ju Kang', Brandon Marshall?, C.R. Kerton?,
Youngsik Kim®, Minho Choi!, Miju Kang!

!Korea Astronomy and Space science Institute
(er=5 172 8),

’Jowa State University (ofo]Qe}=glcys}t)
JDaejeon Civil Observartory (CJFA]EF-2))

We report the first high-resolution

(sub-arcminute) large-scale mapping “CO and '*CO
observations of the molecular clouds associated
with the giant outer Galaxy H II region CTB 102 (KR
1). These observations were made using a newly
commissioned receiver on the 13.7-m radio
telescope at the Taeduk Radio astronomy
Observatory (TRAO). Our observations show that
the molecular clouds have a spatial extent of 60 x
35 pc and a total mass of 10*® - 10°° solar mass,
Infrared data from WISE and 2MASS were used to
identify and classify the YSO population associated
with ongoing star formation activity within the
molecular clouds. Moving away from the H II
region, there is an age/class gradient consistent
with sequential star formation. The infrared and
molecular line data were combined to estimate the
star formation efficiency (SFE) of the entire cloud
as well as the SFE for various sub regions of the
cloud.
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[ AT-01] Transient Alert Message
Processing System for the LSST era

Min-Su Shin
Korea Astronomy and Space Science [nstitute

We have developed and tested a prototype
system to process transient alert messages from
the currently working facilities such as Gaia and
GCN notices. Our experiments with the prototype
focus on developing a platform that can be used in
the LSST era with about 10 million alerts per night
and helping Korean community members with the
automated processing environment to provide
auxiliary information for every alert message. The
system consists of a message broker implemented
by Redis and multiple message subscribers
specialized for specific scientific interests. The
current implementation of the entire system allows
new Korean members to adopt their own
processing chains receiving the messages from our
local broker. We welcome experimental ideas and
opinions from the Korean community about the
current message processing system. We plan to
test the current system with the ZTF alerts in the
near future.

[® AT-02] Real-Time Reduction Software for
Slitless Spectral Image

Tae-Geun Ji', Soojong Pak!, Suhyun Shin? Seoyeon

Byeon®, Myungshin Im?”
!School of Space Research, Kyung Hee University,
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“Center for the Exploration of the Origin of the
Universe (CEOU), Astronomy Program, Dept. of
Physics & Astronomy, Seoul National University,
*Dept. of Astronomy & Space Science, Kyung Hee
University

For slitless spectroscopy, we have installed the
Volume Phase Holographic (VPH) gratings in the
filter wheel of the SQUEAN on the 2.1m telescope
at McDonald Observatory in Texas, United States.
This system can effectively take spectra and
monitor the variabilities of many sources, such as
quasi-stellar objects, supernovae, and active
galactic nuclei. On the single image frame, there
are many spectra of the point sources. Therefore,
a target extraction needs to trace along the tilted
dispersion and to minimize the confusions by other
sources. We present a real-time reduction software
that has the functions with spectra extraction and
wavelength calibration.

[ AT-03] Demonstration of Modeling
Process using Giant Magellan Telescope
Software Development Kit

Jimin Han!, Marti Pi?, Josema Filgueira?, Marianne
Cox?, Jordi Molgd?, Hector Swett?, Pierre
Kurkdjian?, Hye-In Lee!, Tae-Geun Ji', Soojong
Pak!

'Kyung Hee University, *Giant Magellan Telescope
Organization.

The Giant Magellan Telescope Organization
(GMTO) is developing the GMT  Software
Development Kit (SDK) for the Observatory Control
System (OCS). The SDK models a subsystem of the
GMT wusing a Domain Specific Language (DSL)
which can generate a skeleton code and validates
the availability of the model automatically. The
OCS includes a Device Control System (DCS) and
all the devices are connected with the DCS via
EtherCAT. The DCS has a component (Hardware
Adapter) to communicate with EtherCAT slaves. In
this presentation, we demonstrate the modeling
process and describe the importance and usage
plan of the SDK.

[ AT-04] Identification of OH emission lines
from IGRINS sky spectra and improved sky
subtraction method

Jae-Joon Lee(o]A|%)
KAST

The hydroxyl radical (OH) sky emission lines
arise from the Earth’s mesosphere, and they serve
as a major source of the sky background in the
infrared. With IGRINS, the observed line strength
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show non-negligible variation even within a few
minutes of time scale, making its subtraction
difficult. Toward the aim better sky subtraction in
the IGRINS pipeline, we present 1) improved
identification of sky lines in H and K band and 2)
improved method of subtracting sky background.
Using the recent line list of Brooke et al. (2015), we
have detected ~500 OH doublets from upper
vibrational level between 2 and 9 and maximum
upper | level of 25. In particular, we found that a
significant fraction of unidentified lines reported by
Oliva et al. (2015) are indeed OH lines resulting
from transitions between different F levels. With
the extended line identification, we present an
improved method of sky subtraction. The method,
based on the method of Noll et al. (2014),
empirically accounts non-LTE level population of
OH molecules.

[ AT-05] Kyung Hee University Automatic
Observing Software for 10 cm Telescope
(KAOS10)

Changgon Kim'!, Jimin Han!, Tae-Geun Ji?, Hye-In
Lee?, Soojong Pak?, Myungshim Im?

'Dept. of Astronomy and Space Science, Kyung
Hee University, °School 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.

The observation of transient objects such as
supernovae or variable stars requires a survey of
the wide sky and quickly extracting the results. In
accordance with this purpose, we have been
developing an automatic observing software, KAOS
(Kyung Hee University Automatic Observing
Software) as a series. KAOS30 was the first series
of KAOS and it was applied to the 30-inch platform
at the McDonald Observatory in the United States
of America. KAOS76 controls the 76-cm telescope
at Kyung Hee Astronomical Observatory. In this
poster, we introduce KAOSI10 for controlling a
portable telescope with a small aperture size
attaching a guiding camera as QHY-5L II. Kyung

Hee University auto-guiding package which
includes the auto-guiding function for small
aperture size telescope was also developed.

Additionally, the Telescope Control Package(TCP)
can communicate with the main server to do
astrometry for pointing and identifying targets
efficiently. KAOS10 has a universal interface that
will be useful for the research of both amateurs
and professionals.
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[ AA-01] Understanding Correlations
among Observed Interstellar Molecules with
Numerical Simulations (A7t 2204 &4
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[ GC-01] Escape of LyC and Lyo Photons
from Simulated Turbulent Clouds

Taysun Kimm (ZJE}A), Jeremy Blaizot?, Thibault
Garel?, Leo Michel-Dansac?, Harley Katz®, Joakim
Rosdahl?, Anne Verhamme*, Martin Haehnelt®
Yonsei University (FA)cjeFe), *Lyon, *Oxford,
‘Geneva, °Cambridge

Understanding how ionizing radiation propagates
from molecular clouds to the intergalactic space is
the key to the study of reionization and the
emergence of Lyo emission from galaxies. In this
contribution, [ will present our new efforts to
better understand the escape of UV photons from

turbulent clouds with different masses, star
formation efficiencies, and spectral energy
distributions using radiation-hydrodynamic

simulations. I will also show predicted Lya profiles
from turbulent clouds and discuss a few
interesting differences identified when compared
with the properties of the local green pea galaxies.

[ GC-02] A new KVN key science program:
the iMOGABA to the AiMOGABA

Sang-Sung Lee and the iMOGABA team

'Korea Astronomy and Space Science Institute
2University of Science and Technology

A Korean VLBI Network 1% generation key
science program, the Interferometric Monitoring of
Gamma-ray Bright AGNs (iMOGABA) program has
revealed various natures of gamma-ray flares in
active galactic nuclei (AGNs). Here in this
presentation, we would like to introduce a new
candidate of KVN 2" generation key science
program, so called, the AIMOGABA (Astrometric
iIMOGABA), aiming at studying a wondering radio
core effect of relativistic jets from AGNs with high
resolution  VLBI  astrometric  monitoring of
high-energy bursting AGNs with KVN as well as a
Australian millimeter radio telescope MOPRA. The
introduction will include the current scientific
highlights of the iMOGABA, and the overview of the
AIMOGABA.

[ GC-03] The medium-band observation of
the neutrino source, TXS 0506+056

Sungyong Hwang!, Myungshin Im!, Yoonchan
Taak!, Insu Paek!, Changsu Choi!, Suhyun Shin!,
Tae-Geun Ji?
!Astronomy Program. Department of Physics &
Astronomy, Seoul National University, School of
Space Research and Institute of Natural Sciences,
Kyung Hee University

The TXS0506+056 is a blazar and counterpart of
the neutrino event IceCube-170922A. It is the first
time that the neutrino event and flaring event in
electromagnetic wave (EM) coincided. We observed
TXS0506+056 with medium-bands in optical using
0.25m and 2.1m telescope at McDonald observatory
about a month after the neutrino event. We
tracked the variability of SED of the target for
three weeks, and our observation showed no
abrupt variability in optical range during this
period. We concluded that a month after the
neutrino event, the TXS0506+056 became less
active and shows no feature of the energetic event.
We also concluded that the medium-bands are well
suited for tracking SEDs of objects. Our result
demonstrates the potential of the wide-field 0.25m
telescope (5.5 deg”2) for finding transient objects
and track the variability of sources like AGNs.

[ GC-04] Lya spectrum regulated by the
cold interstellar medium surrounding H II
regions

Kwang-il Seon'? (13%), Jun-Gu Kang® (7}&3)
!Korea Astronomy & Space Science Institute
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(61272 91722]) “University of Science &
Technology, Korea (Z}87]& ¢1g/cjsl ¢ ojjgl i),
’Hanyang University (eFetjjstiz)

Studying the amount and kinematics of circum-
and intergalactic medium (CGM and IGM) is key to
understanding the role of feedback and
environment (cold streams and galactic winds) in
the evolution of galaxies. In particular, Lya
emission line has been utilized to investigate the
density structure and Kkinematics of the (most
abundant) H I gas in the CGM and IGM around
galaxies. Therefore, modeling Lya radiative
transfer through multiphase interstellar medium
(ISM), CGM and IGM is crucial in understanding the
galaxy evolution. As discussed in Kakiichi &
Dijkstra (2018), most Lya RT effects would occur
on interstellar scales. This is because the main
source of Lya photons would be H II regions,
which are in most cases, if not all, surrounded by
“cold” photo-dissociation regions. However, most
Lya RT studies have been performed in the CGM
and IGM environments with 7 ~ 10,000K. In this
talk, we present how the Lya RT effect in the cold
ISM with 7 ~ 100 K regulates the Lya spectral
properties.

[ GC-05] Hubble Space Telescope Survey
of Host Galaxies of Hard X-ray-Selected
AGNs

Hyunmo Hwang!, Minjin Kim', Aaron J. Barth? Luis
C. Ho%*

!Department of Astronomyl and Atmospheric
Sciences, Kyungbook National University
’Department of Physics and Astronomy, University
of California at Irvine

SKavli Institute for Astronomy and Astrophysics
‘Department of Astronomy, Peking University

We present an ongoing imaging survey of the
host galaxies of hard X-ray-selected active galactic
nuclei (AGNs) observed with the Hubble Space
Telescope (HST). The snapshot images are taken
with the Advanced Camera for Surveys through an
HST gap-filler program. The sample, selected from
the 70-month Swift-BAT X-ray source catalog,
represents an unbiased and uniform AGN
population, which will enable us to test the AGN
unification model and explore the physical
connection between host galaxies and central
supermassive black holes. We also plan to
investigate the AGN triggering mechanism by
examining merger signatures and searching for
dual nuclei. We present the pipeline for imaging
analysis and the current status of the survey.
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[ GC-06] Spectroscopic observation of the
massive high-z (z=1.48) galaxy cluster
SPT-CL J2040-4451 using Gemini
Multi-Object Spectrographs

Jinhyub Kim!'?, Myungkook J. Jee'?, Seojin F. Kim!,
and Jongwan Ko®.

!Department of Astronomy, Yonsei University,
’Department of Physics, University of California,
Davis,

JKorea Astronomy and Space Science Institute

Mass measurement of high-redshift galaxy
clusters with high accuracy is important in
constraining cosmological parameters. Extremely
massive clusters at high redshift may impose a
serious tension with the current ACDM paradigm.
SPT-CL J]2040-4451 at 2z=1.48 is considered one
such case given its redshift and mass estimate
inferred from the SZ data. The system has also
been confirmed to be indeed massive from a
recent weak-lensing (WL) analysis. Comparison of
the WL mass with the spectroscopic result may
provide invaluable information on the dynamical
stage of the system. However, the existing
spectroscopic coverage of the cluster is extremely
poor; only 6 blue star-forming galaxies have been
found within the virial radius, which results in
highly inflated and biased velocity dispersion. In
this work, we present a spectroscopic analysis of
the member candidates using Gemini Multi-Object
Spectrographs (GMOS) observation in Gemini
South. The observation was designed to find
early-type member galaxies within the virial radius
and to obtain reliable velocity dispersion. We
explain our selection scheme and preliminary
results of the spectra. We also compare the
dynamical mass estimate inferred from the velocity
dispersion with the WL mass.

[ GC-07] Star-gas misalignment in
Horizon-AGN simulation

Donghyeon J. Khim!, Sukyoung K. Yi'
!Department of Astronomy and Yonsei University
Observatory, Yonsei University, Seoul 03722,
Republic of Korea

Recent Integral Field Spectroscopy (IFS) studies
revealed that not only late type galaxies (LTGs) but
also early type galaxies (ETGs) have various kinds
of kinematic rotation. (e.g. not clearly detectable
rotation, disk-like rotation, kinematically distinct
core (Cappellari 06)) Among the various studies
about galactic kinematics, one of the most notable
anomalies is the star-gas misalignment. The gas
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forms stars and stars release gas through
mass-loss. In this process, their angular
momentum is conserved. Therefore, Kkinematic
decoupling between stars and gas can occur due to
external gas inflow or perturbation of components.
There are some possible origins of misalignment:
cold gas from filaments, hot gas from outer halo,
interaction or merging events with galaxies and
environmental effects.

Misalignment, the black box from mixture of
internal and external gas, can be an important
keyword for understanding further about galaxies’
kinematics and external processes. Using both
SAMI IFS data(Sydney-AAO Multi-object Integral
field spectrograph Galaxy Survey, Croom+12) and
Horizon-AGN simulation(Dubois+14), we examined
misaligned galaxies properties and distribution.
Because the simulation has lots of galaxies at
various 2z, we were able to study history of
formation, evolution and extinction of
misalignment, which was hard to be done with
observation only.

[ GC-08] The Infrared Medium-deep
Survey. VII. Optimal selection for faint
quasars at z ~ 5 and preliminary results

Suhyun Shin'?, Myungshin Im'?, Yongjung Kim'?,
Minhee Hyun'? and IMS team

!Center fore the Exploration of the Origin of the
Universe (CEOU)

?Astronomy Program, FPRD, Department of Physics
& Astronomy, Seoul National University

The universe has been ionized in the
post-reionization by several photon contributors.
The dominant source to produce the hydrogen
ionizing photons is not revealed so far. Faint
quasars have been expected to generate UV photon
budgets required to maintain ionization state of
universe. Observational limits, however, hinder to
discover them despite their higher number density
than bright one. Consequently, the influence of
faint quasars on post-reionization are not
considered sufficiently. Therefore, a survey to find
faint quasars at z ~ 5 is crucial to determine the
main ionizing source in the post-reionization era.
Deep images from the Hyper Suprime-Cam Subaru
Strategic Program (HSC SSP) allow us to search for
quasar swith low luminosities in the ELAIS-N1
field. ] band information are obtained by the
Infrared Medium-deep Survey (IMS) and the
UKIRT Infrared Deep Sky Survey (UKIDSS) - Deep
ExtragalacticSurvey (DXS). Faint quasar candidates
were selected from several multi-band color cut
criteria based on simulated quasars on color-color
diagram. To choose the reliable candidates with
possible Lyman break, we have performed

medium-bands observations. Whether a candidate
is a quasar or a dwarf star contamination was
decided by results from chi-square minimization of
quasar/dwarf model fitting. Spectroscopic
follow-up observations confirm three quasars at z
~ 5. 100% spectral confirmation success rate
implies that the medium-band observations
effectively select faint quasars with strong Lyman
alpha emission.

[®X GC-09] Searching for LSB Dwarf Satellite
Galaxies Around Nearby Galaxies in IMSNG
Data

Gu Lim'?, Myungshin Im'? Jisu Kim® Jeong Hwan
Lee?, Changsu Choi'? S. Ehgamberdiev®, O.
Burkhonov!, D.Mirzaqulov?, and IMSNG team!
!Center of the Exploration of the Origin of the
Universe, Department of Physics & Astronomy,
Seoul National University

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

%School of Space Research and Institute of Natural
Sciences, Kyung Hee University

Ulugh Beg Astronomical Institute, Uzbek Academy
of Sciences, Uzbekistan

Low surface brightness (LSB) dwarf galaxies hold
a key to resolve the small-scale problems of
Lambda Cold Dark Matter (LCDM) paradigm such
as missing satellites problem. Many recent studies
found LSB dwarf galaxies around massive galaxies
beyond Local Group up to 10Mpc. Motivated by
this, we can increase the number of them by
searching for LSB dwarf galaxies around galaxies
up to 40Mpc. We use stacked deep (1r~26.2 mag
arcsec®) optical B R-band images taken from
Maidanak 1.5m telescope, one of facilities of
Intensive Monitoring Survey of Nearby Galaxies
(IMSNG) which monitored nearby galaxies in a day
cadence from 2014 to 2016. Extended LSB sources
in ambient regions of 16 nearby galaxies are
selected using central surface brightness and total
K magnitude criteria. After that, 24 LSB dwarf
candidates are selected with visual inspection. To
identify if the candidates are satellites or not, we
are trying to compare the number density of LSB
dwarf candidates around massive galaxies with
those in Canada-France-Hawaii-Telescope Legacy
Survey (CFHTLS) wide fields which have no
dominant massive galaxies for control sample.

[ GC-11] Examining the star formation
properties of Virgo galaxies undergoing ram

pressure stripping

Jae Yeon Mun'!, Ho Seong Hwang?, Aeree Chung®
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Hyein Yoon®, and Myung Gyoon Lee'
!Seoul National University, ?Korea Astronomy and
Space Science Institute, *Yonsei University

Understanding how ram pressure stripping (RPS)
affects the star formation activity of cluster
galaxies is one of the important issues in
astrophysics. To examine whether we can identify
any discernible trend in the star formation activity
of galaxies undergoing ram pressure stripping, we
study the star formation properties of galaxies in
the Virgo cluster for which high-resolution HI
images are available. We first classify galaxies in
the Extended Virgo Cluster Catalog into different
stages of RPS based on their HI morphology, HI
deficiency, and location in phase space. We then
examine various star formation activity indicators
of these galaxies, which include starburstiness, g -
r color, and WISE [3.4]-[12] color. No noticeable
enhancement in star formation was identified for
galaxies undergoing early or active stripping. Our
results suggest that star formation activity at best
seems to be enhanced locally in such galaxies,
making it challenging to detect with integrated
photometry.  With the combination of HI
deficiencies and locations in phase space, we were
instead able to capture the overall quenching of
star formation activity with increasing degree of
ram pressure stripping, which agree with previous
studies.

[ GC-12] Identification Of Jet Components
Of CTA 102 On Milliarcsecond Scales Using
The iMOGABA Program

Sang-Hyun Kim'?, Sang-Sung Lee!?, Jeffrey A.
Hodgson!, Jee Won Lee!, Sincheol Kang'?,
Sung-Min Yoo®

!Korea Astronomy and Space Science Institute, 776
Daedok-daero, Yuseong-gu, Daejeon 34055, Korea
2University of Science and Technology, Korea, 217
Gajeong-ro, Yuseong-gu, Daejeon 34113 Korea
SDepartment of Astronomy and Space Sciences,
Chungbuk National University, Republic of Korea

CTA 102, one of gamma-ray bright active
galactic nuclei (AGN) has been observed with
Korean very long baseline interferometry (VLBI)
network (KVN) during the period of 2012
December-2018 May as part of interferometric
Monitoring Of Gamma-ray Bright AGN (iMOGABA).
Multi-frequency VLBI observations enable us to
compare the milliarcsecond(mas)-scale iMOGABA
images of relativistic jets with those from the
Monitoring Of Jets in AGN with Very long baseline
array (VLBA) Experiments (MOJAVE) and the
VLBA-Boston  University(BU)-BLAZAR  programs
which use VLBA with its angular resolutions of
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0.2-1.3 mas. In spite of the relative larger beam
sizes of KVN (1-10 mas), we are able to identify jet
components of CTA 102 wusing the KVN
multi-frequency VLBI observations with those
resolved with VLBA. Considering an instrumental
beam blending effect on the jet component
identification, we were able to obtain a blending
shift of the core position based on a convolution
analysis using the VLBA data. When we apply the
core position shift to the KVN images of CTA 102,
we find that the identified jet components of CTA
102 from the KVN observations are well matched
with those from the VLBA observations. Based on
the results of the analysis, we may be able to study
the jet kinematics and its correlation with
gamma-ray flare activity.

[ GC-13] Metallicity Gradients of CALIFA
Shell Galaxies

Hye-Ran Lee (0]&2h"?, Joon Hyeop Lee (0]&&)?
Mina Pak (g}@loh)!? Byeong-Gon Park (2r#-z)'?
!University of Science and Technology, Korea
’Korea Astronomy and Space Science Institute

Shells in early-type galaxies are low surface
brightness tidal debris, which are wide concentric
arcs of overdense stellar regions with large
opening angles. The most widely accepted
mechanism today for shell formation is the merger
scenario, but the dominant merger type producing
shells is not clearly understood yet: major/minor
and wet/dry mergers. Since shells are regarded as
smoking-gun evidence of merging events, detailed
understanding of shell galaxies is very useful to
constrain the formation process of early-type
galaxies. In this study, we investigate the
metallicity gradients of eight early-type shell
galaxies wusing CALIFA IFU data to better
understand the nature and origins of galaxy shells.
We estimate simple stellar population properties
out to three effective radius from the measurement
of Lick/IDS absorption line indices. We compare
the metallicity gradients of shell galaxies with those
of normal early-type galaxies in the same mass
range. In this presentation, we discuss how much
the gradients of shell galaxies are different from
those of normal early-type galaxies and what the
existence of galaxy shells implies about galaxy
formation.

[ GC-14] The relationship of dense
molecular gas and HI/H, gas in a
MALATANG galaxy, NGC 6946

Panomporn Poojon!, Aeree Chung!, Bumhyun
Lee!, Se-Heon Oh? Qing-Hua Tan® Yu Gao®,
Chandreyee Sengupta®, the MALATANG team*
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!Department of Astronomy, Yonsei University,
Republic of Korea, ?’Korea Astronomy and Space
Science Institute, Republic of Korea, *Purple
Mountain Observatory & Key Laboratory for Radio
Astronomy, Chinese Academy of Sciences, People’s
Republic of China, ‘East Asian Observatory

We present the results from our comparisons of
HCN and HCO+ (J=4-3) with HI and H, gas in NGC
6946, a sample from a mapping study of the dense
molecular gas in the strongest star-forming
galaxies (MALATANG). The MALATANG is one of
the JCMT legacy surveys on the nearest 23
IR-brightest galaxies beyond the Local Group,
which aims to study the relations of dense
molecular gas with more general cool gas such as
atomic and molecular hydrogen gas, and star
formation properties in active galaxies. In this
work, we particularly focus on the comparisons
between the JCMT HCN/HCO+ (J=4-3) data and the
THINGS HI/the NRO CO (J=1-0) data. We probe the
dense molecular gas mass as a function of HI and
H; mass in different locations in the central ~1.5
kpc? region. We discuss how the excess/deficit of
HI/H, or total cool gas (HI+H;) mass controls the
presence and/or the fraction of dense molecular
gas.

[ GC-15] ISM truncation due to ram
pressure stripping: Comparisons of
Theoretical Predictions and Observations

Seona Lee!, Yun-Kyeong Sheen?, Hyein Yoon!,
Aeree Chungl, Yara ]aﬁ‘é3

lDeuoarrtmeunz‘ of Astronomy, Yonsei University
?Korea Astronomy and Space Science Institute
3Instituto de Fisica y Astronomia, Universidad de
Valparaiso

It has been proposed by Gunn & Gott (1972) that
galaxies may lose their interstellar gas by ram
pressure due to the dense intra-cluster medium
while falling to the cluster potential. The
observational evidence for this process, which is
known as ram pressure stripping, is increasing,
and it is believed to be one of the key
environmental effects that can dramatically change
the star formation activity of galaxies and hence
their evolution. Intriguingly however, some cases
with clear signs of ram pressure stripping are
found in the environment which betrays our
expectations (e.g. large clustercentric distances),
and our understandings to the detailed working
principle behind ram pressure stripping seem to be
still lacking. As one of the ways to gain more
theoretical insights into the conditions for ram
pressure stripping process, we have been

comparing the gas truncation radius which is
predicted based on the simple Gunn & Gott's
prescription with what is actually observed in a
sample of carefully selected Virgo galaxies. In this
work, we present the results of our comparisons
between the theoretically predicted truncation
radius and the observationally  measured
truncation radius for individual galaxies in the
sample and discuss which additional conditions are
needed in order to fully understand the
observations.

[ GC-16] Cool gas and star formation
properties of ram pressure stripped galaxy
NGC 4522: Insights from the TIGRESS
simulation

Woorak Choi!, Bumhyun Lee!, Aeree Chung’,
Chang-Goo Kim?

!Department of Astronomy, Yonsei University,
Seoul, South Korea “Department of Astrophysical
Sciences, Princeton University, Princeton, USA

NGC 4522 is one of the best-known examples
among the Virgo galaxies undergoing active ram
pressure stripping. There have been a number of
detailed observational and theoretical studies on
this galaxy to constrain its stripping and star
formation history. However, the impact of ram
pressure on the multi-phased ISM, in particular
molecular gas which plays an important role in
star formation, is still not fully understood. NGC
45272, as a system where the extra-planar
molecular gas is identified, is an ideal case to
probe in depth how ram pressure affects molecular
gas properties. Aiming to get more theoretical
insights on the detailed stripping process of
multi-phased ISM and its consequences, we have
conducted simulations using the TIGRESS which
could reproduce the realistic ISM under
comparable conditions as NGC 4522. In this work,
we compare the fraction of gas mass to stellar
mass, star formation rates and gas depletion time
scales of NGC 4522 with those measured from the
simulations, not only inside the disk but also in the
extra-planar space.

[ GC-17] High-z Universe probed via
Lensing by QSOs (HULQ): How many QSO
lenses are there?

Yoon Chan Taak'?, Myungshin Im'?

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

Aims. The evolution of scaling relations between
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SMBHs and their host galaxies becomes uncertain
at high redshifts. The HULQ project proposes to
use gravitational lensing to measure the masses of
QSO host galaxies, an otherwise difficult goal.
SMBH masses of QSOs are relatively easy to
determine using either reverberation mapping or
the single-epoch method. These measurements, if
made for a substantial number of QSOs at various
redshifts, will allow us to study the co-evolution of
SMBHs and their host galaxies. To determine the
feasibility of this study, we present how to estimate
the number of sources lensed by QSO hosts, i.e.
the number of deflector QSO host galaxies
(hereafter QSO lenses).

Method and results. Using SMBH masses
measured from SDSS DR14 spectra, and the M_BH
- Sigma relation, the Einstein radii are calculated
as a function of source redshift, assuming singular
isothermal sphere mass distributions. Using QSOs
and galaxies as sources, the probability of a QSO
host galaxy being a QSO lens is calculated,
depending on the limiting magnitude. The expected
numbers of QSO lenses are estimated for ongoing
and future wide-imaging surveys, and additional
factors that may affect these numbers are
discussed.

Qx2/AEgH ol X|

[ CD-01] Mapping the real-space
distributions of galaxies in SDSS DR7

Feng Shi
Korea Astronomy and Space Science Institute

Using a method to correct redshift space
distortion (RSD) for individual galaxies, we mapped
the real space distributions of galaxies in the Sloan
Digital Sky Survey (SDSS) Data Release 7(DR7). We
use an ensemble of mock catalogs to demonstrate
the reliability of this extension, showing that it
allows for an accurate recovery of the real-space
correlation functions and galaxy biases. We also
demonstrate that, using an iterative method
applied to intermediate scale clustering data, we
can obtain an unbiased estimate of the growth rate
of structure $f\sigma_8%, which is related to the
clustering amplitude of matter, to an accuracy of
F\sim 10\%$.

Applying this method to the Sloan Digital Sky
Survey (SDSS) Data Release 7 (DR7), we construct
a real-space galaxy catalog spanning the redshift
range $0.01 \leq z \leq 0.2%, which contains
584,473 galaxies in the North Galactic Cap (NGC).
Using this data we, infer $0.376 \pm 0.038% at a
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median redshift z=0.1, which is consistent with the
WMAP9 cosmology at $1\sigma$ level. By
combining this measurement with the real-space
clustering of galaxies and with galaxy-galaxy weak
lensing measurements for the same sets of
galaxies, we are able to break the degeneracy
between $f$, $\sigma_8% and $b$. From the SDSS
DR7 data alone, we obtain the following
cosmological constraints at redshift $z=0.1$ for
galaxies.

[ CD-02] Alcock-Paczynski Test with the
Evolution of Redshift-Space Galaxy
Clustering Anisotropy: Understanding the
Systematics

Hyunbae Park!, Changbom Park? Motonari
Tonegawa?, Yi Zheng?, Cristiano G. Sabiu?®,
Xiao-dong Li*, Sungwook E. Hong®, Juhan Kim”
{Kavli Institute for the Physics and Mathematics of
the Universe

’Korean Institute for Advance Study

JYonsei University

‘Sun Yat-Sen University

SUniversity of Seoul

We develop an Alcock-Paczynski (AP) test
method that uses the evolution of redshift-space
two-point correlation function (2pCF) of galaxies.
The method improves the AP test proposed by Li et
al. (2015) in that it uses the full two-dimensional
shape of the correlation function. Similarly to the
original method, the new one uses the 2pCF in
redshift space with its amplitude normalized.
Cosmological constraints can be obtained by
examining the redshift dependence of the
normalized 2pCF. This is because the 2pCF should
not change apart from the expected small
non-linear evolution if galaxy clustering is not
distorted by incorrect choice of cosmology used to
convert redshift to comoving distance. Our new
method decomposes the redshift difference of the
Z2-dimensional correlation function into the
Legendre polynomials whose amplitudes are
modelled by radial fitting functions. The shape of
the normalized 2pCF suffers from small intrinsic
time evolution due to non-linear gravitational
evolution and change of type of galaxies between
different redshifts. It can be accurately measured
by using state of the art cosmological simulations.
We use a set of our Multiverse simulations to find
that the systematic effects on the shape of the
normalized 2pCF are quite insensitive to change of
cosmology over \Omega_m=0.21 - 0.31 and w=-0.5
- -1.5. Thanks to this finding, we can now apply
our method for the AP test using the non-linear
systematics measured from a single simulation of
the fiducial cosmological model.
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[ CD-03] Graph Database Solution for
Higher Order Spatial Statistics in the Era of
Big Data

Cristiano G. Sabiu!, Juhan Kim?

'Yonsei University, Department of Astronomy
’Korea Institute for Advanced Study, Center for
Advanced Computation

We present an algorithm for the fast
computation of the general N-point spatial
correlation functions of any discrete point set
embedded within an Euclidean space of Rn.
Utilizing the concepts of kd-trees and graph
databases, we describe how to count all possible
N-tuples in binned configurations within a given
length scale, e.g. all pairs of points or all triplets
of points with side lengths < rmax. Through
benchmarking we show the computational
advantage of our new graph-based algorithm over
more traditional methods. We show that all 3-point
configurations up to and beyond the Baryon
Acoustic Oscillation scale (~200 Mpc in physical
units) can be performed on current Sloan Digital
Sky Survey (SDSS) data in reasonable time. Finally
we present the first measurements of the 4-point
correlation function of ~0.5 million SDSS galaxies
over the redshift range 0.43< z <0.7.

We present the publicly available code
GRAMSCI (GRAph Made Statistics for Cosmological
Information; bitbucket.org/csabiu/gramsci), under
a GNU General Public License.

[ CD-04] The Joint analysis of galaxy
clustering and weak lensing from the Deep
Lens Survey to constrain cosmology and
baryonic feedback

Mijin Yoon! (&0]&1), M. James Jee!? (X]¥=), and J.
Tony Tyson?

"Yonsei University (HAgigra) ?University of
California, Davis

Based on three types of 2-point statistics (galaxy
clustering, galaxy-galaxy lensing, and cosmic shear
power spectra) from the Deep Lens Survey (DLS),
we constrain cosmology and baryonic feedback.
The DLS is a deep survey, so-called a precursor to
LSST, reaching down to ~27th magnitude in BVRzZ’
over 20 deg?2. To measure the three power spectra,
we choose two lens galaxy populations centered at
z ~0.27 and 0.54 and two source galaxy populations
centered at z ~0.64 and 1.1, with more than 1
million galaxies-

We perform a number of consistency tests to
confirm the reliability of the measurements. We
calibrated photo-z estimation of the lens galaxies

and validated the result with galaxy
cross-correlation  measurement. The B-mode
signals, indicative of potential systematics, are
found to be consistent with zero. The two
cosmological results independently obtained from
the cosmic shear and the galaxy clustering +
galaxy-galaxy lensing measurements agree well
with each other. Also, we verify that cosmological
results between bright and faint sources are
consistent.

While there exist some weak lensing surveys
showing a tension with Planck, the DLS constraint
on S8 agrees nicely with the Planck result. Using
the HMcode approach derived from the OWLS
simulation, we constrain the strength of baryonic
feedback. The DLS results hint at the possibility
that the actual AGN feedback may be stronger
than the one implemented in the current
state-of-the-art simulations.

[ CD-05] Detection of Intrinsic Spin
Alignments in Isolated Spiral Pairs

Hanwool Koo!'?, Jounghun Lee®

'Korea Astronomy and Space Science Institute,
?University of Science and Technology (Korea),
JSeoul National University

Observational evidence for intrinsic galaxy
alignments in isolated spiral pairs is presented.
From the catalog of the galaxy groups identified by
Tempel et al. in the flux-limited galaxy sample of
the Sloan Digital Sky Survey Data Release 10, we
select those groups consisting only of two spiral
galaxies as isolated spiral pairs and investigate if
and how strongly the spin axes of their two spiral
members are aligned with each other. We detect a
clear signal of intrinsic spin alignment in isolated
spiral pairs, which leads to the rejection of the null
hypothesis at the 99.9999% confidence level via the
Rayleigh test. It is also found that those isolated
pairs comprising two early-type spiral galaxies
exhibit the strongest signal of intrinsic spin
alignment and that the strength of the alignment
signal depends on the angular separation distance
as well as on the luminosity ratio of the member
galaxies. Using the dark matter halos consisting of
only two subhalos resolved in the EAGLE
hydrodynamic simulations, we repeat the same
analysis but fail to find any alignment tendency
between the spin angular momentum vectors of the
stellar components of the subhalos, which is in
tension with the observational result. Several
possible sources of this apparent inconsistency
between the observational and the numerical
results are discussed.

[ CD-06] Cosmology in UOS: Case with
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SDSS galaxy sample and cosmological
simulations

Sungwook E. Hong!, Inkyu Park!, Hyunmo Gu!, Jua
Kim'!, Yungi Kwon'!, Hannah Ji'
!University of Seoul

We introduce a newly established cosmology
research group at the University of Seoul. We also
present our recent progress with SDSS Main
Galaxy samples and various types of cosmological
simulations as follows: (1) A hint for the periodicity
of very large-scale structures is found in both
SDSS observation and the Horizon Run 4 (HR4)
simulation. (2) New galaxy clustering and void
finding algorithms, which are thought to be
sensitive to the topological shape of galaxy
distribution, are developed and tested in both
SDSS and HR4 data. (3) Properties such as radial
distribution of galaxies or cosmological shock
waves are studied in hydrodynamic simulations.

SHMHA KMTNet

[ KMT-01] Spin and 3D shape model of
Mars-crossing asteroid (2078) Nanking

Dong-Heun Kim'?, Jung-Yong Choi®, Myung-Jin
Kim? Hee-Jae Lee'? Hong-Kyu Moon? Yong-Jun
Choi?*, Yonggi Kim!

!Department of Astronomy and Space Science,
Chungbuk National University, ’Korea Astronomy
and Space Science Institute, *llsan Astrocamp,
YUniversity of Science and Technology.

Photometric investigations of asteroids allow us
to determine their rotation states and shape
models (Apostolovska et al. 2014). Our main target,
asteroid (2078) Nanking's perihelion distance (q) is
1.480 AU, which belongs to the Mars-crossing
asteroid (1.3 < q < 1.66 AU). Mars-crossing
asteroids are objects that cross the orbit of Mars
and regarded as one of the primary sources of
near-Earth asteroids due to the unstable nature of
their orbits. We present the analysis of the spin
parameters and 3D shape model of (2078) Nanking.
We conducted Cousins_R-band time-series
photometry of this asteroid from November 26,
2014 to January 17, 2015 at the Sobaeksan Optical
Astronomy Observatory (SOAO) and for 25 nights
from March to April 2016 wusing the Korea
Microlensing Telescope Network (KMTNet) to
reconstruct its physical model with our dense
photometric  datasets. Using the lightcurve
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inversion method (Kaasalainen & Torppa 2001;
Kaasalainen et al. 2001), we determine the pole
orientation and shape model of this object based
on our lightcurves along with the archival data
obtained from the literatures. We derived
rotational period of 6.461 h, the preliminary
ecliptic longitude (\,) and latitude (3,) of its pole as
A,~8" and fB,~ —52° which indicates a
retrograde rotation of the body. From the apparent
W UMa-shaped lightcurve and its location in the
rotation frequency-amplitude plot of Sheppard and
Jewitt (2004), we suspect the contact binary nature
of the body (Choi 2016).

[® KMT-02] Searching for Dwarf Galaxies in
deep images of NGC 1291 obtained with
KMTNet

Woowon Byun'?, Minjin Kim"®, Yun-Kyeong Sheen!,
Hong Soo Park!, Luis C. Ho*®, Joon Hyeop Lee'?,
Hyunjin Jeong!, Sang Chul Kim!? Byeong-Gon
Park'? Kwang-Il Seon'? Jongwan Ko'?

'Korea Astronomy and Space Science Institute,
?University of Science and Technology, Korea,
JKyungpook National University, *Kavli Institute for
Astronomy and Astrophysics, China, *Department
of Astronomy, School of Physicys, Peking
University, China

We present newly discovered dwarf galaxy
candidates in deep wide-field images of NGC 1291
obtained with KMTNet. We initially identify 20 dwarf
galaxy candidates through visual inspection. 13 out
of 20 appears to be high priority candidates,
according to their central surface brightness (g ~
22.5 to 26.5 mag arcsec?) and effective radii (350
pc to 1 kpe). Structural and photometric properties
of dwarf candidates appear to be consistent with
those of ordinary dwarf galaxies in nearby groups
and clusters. Using imaging simulations, we
demonstrate that our imaging data is complete up
to 26 mag arcsec’? with > 70% of the completeness
rate. In order to find an optimal way to automate
detecting dwarf galaxies in our dataset, we test
detection methods by varying parameters in
SExtractor. We find that the detection efficiency
from the automated method is relatively low and
the contamination due to the artifacts is
non-negligible. Therefore, it can be only applicable
for pre-selection. We plan to conduct the same
analysis for deep images of other nearby galaxies
obtained through KMTNet Nearby Galaxy Survey
(KNGS).
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[ SS-01] Sausage Waves in a Plasma
Cylinder with a Surface Current

Daye Lim', Valery M. Nakariakov’, Yong-Jae Moon!
1School of Space Research, Kyung Hee University,
Korea “Centre for Fusion, Space and Astrophysics,
Department of Physics, University of Warwick, UK

Linear sausage oscillations of a cylinder
embedded in a plasma with an azimuthal magnetic
field, created by a current on the surface of the
cylinder, are studied. Such a plasma configuration
could be applied to modelling demonstrate that the
lowest radial harmonic of the sausage mode is in
the trapped regime for all values of the parallel
wave number. In the long-wavelength limit, phase
and group speeds of this mode are equal to the
Alfven speed in the external medium. It makes the
oscillation period to be determined by the ratio of
the parallel wavelength, e.g., double the length of
an oscillating loop, to the external Alfven speed,
allowing for its seismological estimations. The
application of the results obtained to the
interpretation of long-period (longer than 20-30 s)
oscillations of emission intensity detected in solar
coronal structure, gives reasonable estimations of
the external Alfven speed. Cutoff values of the
parallel wavenumber for higher radial harmonics
are determined analytically. Implications of this
finding to the observational signatures of fast
magnetoacoustic wave trains guided by the plasma
non-uniformity are discussed.

This work was supported by Institute for

Information & communications Technology
Promotion(IITP) grant funded by the Korea
government(MSIP) (2018-0-01422, Study on

analysis and prediction technique of solar flares).

[ SS-02] Application of Deep Learning to
Solar Data: 3. Generation of Solar images
from Galileo sunspot drawings

Harim Lee!, Yong-Jae Moon', Eunsu Park', Hyunjin
Jeong', Taeyoung Kim'? Gyungin Shin'

!School of Space Research, Kyung Hee University,
’Department of Research And Development,
InSpace Co., Ltd.

We develop an image-to-image translation
model, which is a popular deep learning method
based on conditional Generative Adversarial
Networks (cGANs), to generate solar magnetograms
and EUV images from sunspot drawings. For this,

we train the model using pairs of sunspot drawings
from Mount Wilson Observatory (MWO) and their
corresponding SDO/HMI  magnetograms and
SDO/AIA EUV images (512 by 512) from January
2012 to September 2014. We test the model by
comparing pairs of actual SDO images
(magnetogram and EUV images) and the
corresponding Al-generated ones from October to
December in 2014. Our results show that bipolar
structures and coronal loop structures of
Al-generated images are consistent with those of
the original ones. We find that their unsigned
magnetic fluxes well correlate with those of the
original ones with a good correlation coefficient of
0.86. We also obtain pixel-to-pixel correlations
EUV images and Al-generated ones. The average
correlations of 92 test samples for several SDO
lines are very good: 0.88 for AIA 211, 0.87 for AIA
1600 and 0.93 for AIA 1700. These facts imply that
Al-generated EUV images quite similar to AIA
ones. Applying this model to the Galileo sunspot
drawings in 1612, we generate HMI-like
magnetograms and AlA-like EUV images of the
sunspots. This application will be used to generate
solar images using historical sunspot drawings.

This work was supported by Institute for

Information & communications Technology
Promotion(IITP) grant funded by the Korea
government(MSIP) (2018-0-01422, Study on

analysis and prediction technique of solar flares).

[ SS-03] Application of Deep Learning to
Solar Data: 2. Generation of Solar UV &
EUV images from magnetograms

Eunsu Park, Yong-Jae Moon, Harim Lee, and Daye
Lim
School of Space Research, Kyung Hee University

In this study, we apply conditional Generative
Adversarial Network, which is one of the deep
learning method, to the image-to-image translation
from solar magentograms to solar UV and EUV
images. For this, we train a model using pairs of
SDO/AIA 9 wavelength UV and EUV images and
their corresponding SDO/HMI line-of-sight
magnetograms from 2011 to 2017 except August
and September each year. We evaluate the model
by comparing pairs of SDO/AIA images and
corresponding generated ones in August and
September. Our results from this study are as
follows. First, we successfully generate SDO/AIA
like solar UV and EUV images from SDO/HMI
magnetograms. Second, our model has
pixel-to-pixel correlation coefficients (CC) higher
than 0.8 except 171. Third, our model slightly
underestimates the pixel values in the view of

SHEMEsHs|E A443 15, 20199 4€ / 81



2019 = st=rh2]

Relative Error (RE), but the values are quite small.
Fourth, considering CC and RE together, 1600 and
1700 photospheric UV line images, which have
quite similar structures to the corresponding
magnetogram, have the best results compared to
other lines. This methodology can be applicable to
many scientific fields that use several different
filter images.

This work was supported by Institute for

Information & communications Technology
Promotion(IITP) grant funded by the Korea
government(MSIP) (2018-0-01422, Study on

analysis and prediction technique of solar flares).
[ SS-04] Global Mapping of Saturnian Haze

Jaekyun Park!, Sang Joon Kim!, Henrik Melin?, Tom
S. Stallard?®

1School of Space Research, Kyung Hee University,
Republic of Korea, ?Department of Physics and
Astronomy, University of Leicester, United
Kingdom

Recent analyses of spectro-images of Saturn
observed by Visual and Infrared Mapping
Spectrometer (VIMS)/Cassini revealed altitudinal
distributions of the spectral structure of haze in
Saturn’s south-polar regions (Kim et al., 2018) and
at 55°N latitude (Kim et al., 2012). However, other
regions of Saturn still have not been investigated.
We derived series of high-spatial resolution VIMS
images of Saturn’s limb at various latitudes. Using
our developed code, the altitudinal intensity
profiles of 3.3-um emission and H3+ through
different latitudes were plotted. Then we obtained
the averaged vertical spectra of 3.3-um emission
which is all blended with fluorescent methane and
hydrocarbon haze. The vertically-resolved spectra
were measured from the limb of Saturn in 50km
intervals to see altitudinal variance. We will
present a comparison of spectral structures of 3.3-
pm emission with different latitudes. Further
investigation using radiative transfer to extract
adjacent fluorescent CH4, C2H6, and H3+ is needed
to derive spectral structure of pure haze. We look
forward to a better understanding of aging process
in a global view.

[3 SS-05] COronal Diagnostic EXperiment
(CODEX)

Su-Chan Bong!, Yeon-Han Kim!, Seonghwan Choi',
Kyung-Suk Cho', Jeffrey S, Newmark?,
Natchimuthuk Gopalswamy?, Qian Gong?, Nelson L.
Reginald?, Orville Chris St. Cyr?, Nicholeen M.
Viall?, Seiji Yashiro? Linda D. Thompson?, Leonard
Strachan®

82 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019

{Korea Astronomy and Space Science Institute,
Korea, ?°NASA Goddard Space Flight Center, USA,
JNaval Research Laboratory, USA

Korea Astronomy and Space Science Institute
(KASI), in collaboration with the NASA Goddard
Sparce Flight Center (GSFC), will develop a next
generation coronagraph for the International Space
Station (ISS). COronal Diagnostic EXperiment
(CODEX) uses multiple filters to  obtain
simultaneous measurements of electron density,
temperature, and velocity within a single
instrument. CODEX's regular, systematic,
comprehensive dataset will test theories of solar
wind acceleration and source, as well as serve to
validate and enable improvement of
space-weather/operational models in the crucial
source region of the solar wind. CODEX
subsystems include the coronagraph, pointing
system, command and data handling (C&DH)
electronics, and power distribution unit. CODEX is
integrated onto a standard interface which
provides power and communication. All full
resolution images are telemeters to the ground,
where data from multiple images and sequences
are co-added, spatially binned, and ratioed as
needed for analysis.

[Z SS-06] GENERATION OF FUTURE
MAGNETOGRAMS FROM PREVIOUS SDO/HMI
DATA USING DEEP LEARNING

Seonggyeong Jeon!, Yong-Jae Moon'? Eunsu Park!,
Kyungin Shin!, TaeyoungKim'?

!School of Space Research. Kyung Hee University
’Department of Astronomy and Space Science,
Kyung Hee University

JInSpace Co., Ltd.

In this study, we generate future full disk
magnetograms in 12, 24, 36 and 48 hours advance
from SDO/HMI images using deep learning. To

perform  this  generation, we apply the
convolutional generative adversarial network
(cGAN) algorithm to a series of SDO/HMI

magnetograms. We use SDO/HMI data from 2011 to
2016 for training four models. The models make
Al-generated images for 2017 HMI data and
compare them with the actual HMI magnetograms
for evaluation. The Al-generated images by each
model are very similar to the actual images. The
average correlation coefficient between the two
images for about 600 data sets are about 0.85 for
four models. We are examining hundreds of active
regions for more detail comparison. In the future
we will use pix2pix HD and videoZvideo translation
networks for image prediction.

This work was supported by Institute for
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Information & communications Technology
Promotion(IITP) grant funded by the Korea
government(MSIP) (2018-0-01422, Study on

analysis and prediction technique of solar flares).

[ SS-07] Taxonomic Classification of
Asteroids Using KMTNet Data to Identify
Asteroid Families

Sangho Choi, Howoo Chiang, and Young-Jong Sohn
!Department of Astronomy, Yonsei Universe, Seoul
03722, Korea

Identifying asteroid families, which are groups of
asteroids with similar orbital properties, is
important for understanding the formation and
evolution of the solar system, and probing the
origins of Near-Earth Objects (NEOs). Although
asteroid taxonomy can be used to identify and
refine asteroid families, there are numerous
asteroids which are not taxonomically classified
yet. Korea Microlensing Telescope Network
(KMTNet) can be useful to investigate types of that
asteroids, because the telescope can observe a
number of asteroids at once by its large field of
view. Using KMTNet data, we confirmed that the
taxonomic classification of the asteroids is possible
by plotting color-color diagram. There is a clear
division between C-type and S-type, but
ambiguous division between C-type and X-type. In
the future, we will observe and classify asteroids
which are not classified yet and utilize the data to
identify and refine asteroid families.

[ SS-08] Stability of a magnetic structure
producing an M6.5 flare in the active region
12371

Jihye Kang!, Satoshi Inoue?, Kanya Kusano?,
Sung-Hong Park? Yong-Jae Moon'

' Department of Astronomy and Space Science,
Kyung Hee University

2Institute for Space-Farth Environmental, Nagoya
University

We study the stability of the magnetic structure
in active region (AR) 12371 producing an M6.5 flare
on June 22 2015. We first perform a nonlinear
force-free fields (NLFFFs) extrapolation to derive
three-dimensional (3D) magnetic fields based on
time series of observed photospheric magnetic
fields. The NLFFFs well describe an observed
sigmoidal structure with the shape of a double arc
magnetic configuration. Next, we examine three
possible instabilities (kink, torus, and double arc)
to investigate how the M6.5 flare is triggered in the
double arc loops. Consequently, the double arc

loops are stable against kink and torus instabilities,
but possibly unstable against the double arc
instability before the flare occurrence. Finally, we
discuss a probable scenario for the M6.5 flare.

Y8 /g8 A /L Al 8

[ SA-01] Spectroscopic and Photometric
Investigation of BS Cassiopeiae

Min-Ji Jeong!, Chun-Hwey Kim'?, Kyeongsoo
Hong®, Jang-Ho Park!*, Joh Na Yoon!?, Jae Woo
Lee*, Wonyong Han*, Mi-Hwa Song'

' Department of Astronomy and Space Science,
Chungbuk National University, Cheongju, Korea
2Chungbuk National University Observatory,
Jinchun, Korea

3 Institute for Astrophysics, Chungbuk National
University, Cheongju, Korea

YKorea Astronomy and Space Science Institute,
Daejeon, Korea

New high-resolution spectra and multi-band
photometric data of BS Cas were obtained at the
Bohyunsan Optical Astronomy Observatory in 2018
and at the Jincheon Station of the Chungbuk
National University Observatory in 2011,
respectively. We measured the radial velocities
(RVs) for both components, and the effective
temperature of the more massive star was
determined to be 6262 + 56 K. In addition,
historical light curves showed strong
time-dependant light variations at the total eclipse.
These variations were modeled by a cool spot on
the more massive component. Finally, the physical
parameters of BS Cas by a simultaneous analysis
of our RV curves with the photometric light curves
were presented. Individual masses and radii of
both components were deduced as A= 0.59+0.07
My, M,=1.47£0.15M,, R;=0.94+0.03R, and R,
=1.47+£0.05R,.

[ SA-02] Multi-color Light Curves of the
Distant Dwarf Nova KSP-OT-201611a
Discovered by the KMTNet Supernova
Program

Youngdae Lee! (o]dt}]), Dae-Sik Moon? (ETjAal),
Sang Chul Kim'? (Z24H3), Hong Soo Park!® (gk=2),
Sang-Mok Cha'* (RF42), Yongseok Lee'* (0]&A)
'Korea Astronomy and Space Science Institute,
776, Daedeokdae-ro, Yuseong-gu, Daejeon 34055,
Republic of Korea, ?Department of Astronomy and
Astrophysics, University of Toronto, St. George,
Toronto, ON M5S 3H4, Canada, *Korea University
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of Science and Technology (UST). 217 Gajeong-ro,
Yuseong-gu, Daejeon 34113, Republic of Korea,
4School of Space Research, Kyung Hee University,
Yongin 17104, Korea

We present multi-color, high-cadence
photometric study of a distant SU UMa-type dwarf
nova KSP-OT-201611a discovered by the Korea
Microlensing Telescope Network (KMTNet)
Supernova Program (KSP). From October 2016 to
May 2017, two outbursts with an interval of
approximately 90 days were detected in the BV
[-bands. The shapes and amplitudes of the
outbursts reveal the nature of KSP-OT-201611a to
be a SU UMa-type dwarf nova of outside-in origin
with a superhump and an inferred orbital period of
1.69 h. The two observed bursts show a
distinctively different color evolutions during the
bursts due most likely to the viscosity different in
accretion disk between them. The observed
quiescent magnitudes and properties of the source
during the outbursts indicate that it is at a large
distance (~7.3 kpc) and height (~1.7 kpc) from the
Galactic disk, possibly belonging to the group of
poorly-studied Population II dwarf novae. The
continuous monitoring of this source may offer a
rare opportunity to study a Popll dwarf nova.

[ SA-03] Dynamic structure of the Sim
open clusters (H A7jdTe] A58 Fx)

Sang Hyun Lee!?(0]At3), Gyuheon Sim®(Al31)
'Korea Astronomy and Space Science Institute
(el="3a 17 8)

’Department of Physics, University of Ulsan
(S5t 22]5} 7))

JUlsan Science high school (£{412}8F1-58M)

722 open clusters in the Sim open cluster
catalogue show the outermost structure of open
clusters. The catalogue is based on the proper
motion and parallax of the stars. These results
reveal the hidden structures of weak membership
signals in the field star contamination. It contains
the tidal tails, flattened structure along the galactic
plane, interacting double clusters and very poor
and spread clusters. We will show these interesting
structures.

[® SA-04] KIC 6206751: the first R CMa-type
eclipsing binary with y Doradus pulsations

Jae Woo Lee! and Jang-Ho Park!?

'Korea Astronomy and Space Science Institute,
Daejon 34055, Korea, *Department of Astronomy
and Space Science, Chungbuk National University,
Cheongju 28644, Korea

84 / Bull. Kor. Astron. Soc. Vol. 44 No.1, Apr. 2019

We present the absolute properties of the
double-lined eclipsing binary KIC 6206751
exhibiting multiperiodic pulsations. The Kepler light
curve of this system was simultaneously solved
with the previously published radial-velocity data.
The results indicate that the binary star is a
short-period semi-detached system with
fundamental parameters of M=1.66+0.04 Mg,
M;=0.215£0.006 Mo, A1=1.53+0.02 Re, £»=1.33+0.02
Re, £1=5.0x0.6 Le, and /7,=0.96+0.09 Leo. We
applied multiple frequency analyses to the
eclipse-subtracted light residuals and detected the
42 frequencies below 2.5 days!. Among these,
three independent frequencies of £, £, and £ can
be identified as high-order (38<n<40) low-degree
(1=2) gravity-mode oscillations, whereas the other
frequencies may be orbital harmonics and
combination terms. The ratios between the orbital
frequency and the pulsation frequencies are f:f-4
~=2:3, which implies that the y Dor pulsations of
the detached primary star may be excited by the
tidal interaction of the secondary companion. The
short orbital period, and the low mass ratio and M,
demonstrate that KIC 6206751 is an R CMa-type
star, which is most likely evolving into an EL CVn
star. Of seven well-studied R CMa-type stars, our
program target is the only eclipsing binary with a y
Dor pulsating component.

[ SA-05] 3D Radiation-Hydrodynimics for
surface turbulence of Low-mass Stars

Kiehunn Bach!, Yong-Cheol Kim!
!Yonsei University

We investigate 3D radiation-hydrodynamics
(RHD) for surface convection of the solar-type
low-mass stars M = 0.8, 0.9, and 1.0 Msun). The
outer convection zone (CZ) of low-mass stars is an
extremely turbulent region composed of partly
ionized compressible gases at high temperature.
Particularly, the super-adiabatic layer (SAL), the
top of the CZ is the transition region where the
transport of energy changes drastically from
convection to radiation. In order to accurately
describe physical processes, a realistic treatment
of radiation should be considered as well as
convection. As a starting model, the initial
stratification in the outer envelope calculated using
the solar calibrations in the context of the
standard stellar theory. When the numerical fluid
becomes thermally relaxed, the thermodynamic
structure of the steady-state turbulent flow was
explicitly collected. In this presentation, we
compared thermodynamic properties of turbulent
convection of the solar-type low-mass stars.
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[®£ SA-06] Physical Dimensions of
Planet-hosting Stars

Kiehunn Bach'!, Wonseok Kang?
!Yonsei University, *National Youth Space Center

Accurate estimation of the masses, the ages, and
the chemical abundances of host stars is crucial to
understand physical characteristics of
exo-planetary systems. In this study, we investigate
physical dimensions of 94 planet-hosting stars
based on spectroscopic observation and stellar
evolutionary  computation, From the high
resolution echelle spectroscopy of the BOES
observation, we have analysed metallicities and
alpha-element enhancements of host stars. By
combining recent spectro-photometric
observations, stellar parameters are calibrated
within the frame work of the standard stellar
theory. In general, the minimum chi-square
estimation can be strongly biased in cases that
stellar properties rapidly changes after the
terminal age main-sequence. Instead, we adopt a
Bayesian statistics considering a priori distribution
of stellar parameters during the rapid evolutionary
phases. we determine a reliable set of stellar
parameters between theoretical model grids. To
overcome this statistical bias, (1) we adopt a
Bayesian statistics considering a priori distribution
of stellar parameters during the rapid evolutionary
phases and (2) we construct the fine model grid
that covers mass range (0.2 ~ 3.0 Mg) with the
mass step AM = 0.01 Mg, metallicities 27 = 0.0001 ~
0.04, and the helium and the alpha-element
enhancement. In this presentation, we introduce
our calibration scheme for several hosting stars.

[ SA-07] A New Grid-Based Monte Carlo
Code for Raman Scattered He II: Preliminary
Results

Seok-Jun Chang, Bo-Eun Choi, Hee-Won Lee
Department of Physics and Astronomy, Sejong
University

We developed a new grid-based Monte Carlo
code to trace far UV He II line photons that are
incident on a thick H I region and subsequently
transferred through Rayleigh and Raman scattering
with atomic hydrogen. In particular, we consider a
neutral region that is moving away from the He II
emission source which is either monochromatic or
is described by a Gaussian profile. The resultant
Raman scattered He II line profiles from a
monochromatic source are characterized by a
double peaked core part with an extended Raman
red tail that is attributed to multiple re-entry
events. Complicated behaviors are observed in the

case of a Gaussian He II source including the
formation of a secondary red peak near the Balmer
center dependent on the H I column density. A
preliminary application of our results to the CFHT
data of the planetary nebula IC 5117 is presented.

[ SA-08] Periodic change of the magnitude
and the radial velocity of V350 Peg

Hojae Ahn!, Wonseok Kang’
!Department of Astronomy & Space Science, Kyung
Hee University, ’National Youth Space Center

Pulsating variable is a star whose luminosity
changes through periodic pulsation. There are
radiative and dynamical mechanisms hidden in
periodic brightness changes, and the physical
quantities related with the mechanisms are also
expected to vary periodically. The purpose of this
study is to investigate the periodic variations of the
physical quantities of the & Scuti type variable,
V350 Peg by simultaneous photometry and
spectroscopy. In this poster, we present
preliminary results on apparent magnitude and
radial velocity at the surface.

[ SA-09] Distances to Host Galaxies of
Type IIP Supernovae in Intensive Monitoring

Survey of Nearby Galaxies using Photometric
Color Method

Sophia Kim!?, Myungshin Im'?, Changsu Choil?
and IMSNG Team'”

!Astronomy Program. Dept. of Physics &
Astronomy, Seoul National University (SNU),
ZCenter for the Exploration of the Origin of the
Universe (CEOU)

Supernovae (SNe) are well known as good
cosmological distance probes owing to their
brightness and well-characterized light curve
property. Specifically, type Ia SNe have contributed
greatly to our understanding of acceleration of
cosmic expansion. However, type IIP supernovae
occur most frequently (~ 40% of all) at low and
high redshift. As knowledge on the type IIP SNe
increases, distance measurement methods using
type IIP SNe have evolved. In this study, we apply
Photometric Color Method (PCM), which needs only
photometric data using properties of plateau on
type IIP SNe light curves, to measure distances of
several host galaxies of SNe IIP from the Intensive
Monitoring Survey of Nearby Galaxies (IMSNG). The
daily monitoring of galaxies at < 50 Mpc allows us
to construct a dense light curve of SNe that
occurred in our target galaxies. We observed two
SNe IIP, SN2014cx and SN2017eaw and measured
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distances to their host galaxies, NGC 337 and
NGC6946 respectively. Our results are comparable
with other secondary distance measurement
methods, 4-5 Mpc, however smaller than the result
derived from the Tip of Red Giant Branch (TRGB)
method, 6.7+£0.2 and 7.7+0.3 Mpc.

[ SA-10] Physical nature of the eclipsing &
Scuti star AO Serpentis

Jang-Ho Park!?, Jae Woo Lee!, Kyeongsoo Hong®,
Jae-Rim Koo* and Chun-Hwey Kim?

'Korea Astronomy and Space Science Institute,
Daejon 34055, Korea, Department of Astronomy
and Space Science, Chungbuk National University,
Cheongju 28644, Korea, ’Institute for Astrophysics,
Chungbuk National University, Cheongiu 28644,
Korea, *Department of Astronomy and Space
Science, Chungnam National University, Daejeon
34134, Korea

We present BV photometric observations and
high-resolution spectra of AO Ser, which were
obtained at the Mt. Lemmon Optical Astronomy
Observatory (LOAO) and the Bohyunsan Optical
Astronomy Observatory (BOAO), respectively, in
2017. The radial velocities (RVs) for both
components were measured, and the effective
temperature of the primary star was found to be
Twsn = 8,820 + 62 K by a comparison of the
observed spectra and the Kurucz models. A unique
set of fundamental parameters of AO Ser were
derived for the first time by a simultaneous
analysis of the light and RV curves. The results
indicate that our program target is a
semi-detached eclipsing system with values of M, =
2.06 + 0.11 Mg and M, = 0.41 £ 0.03 M@, R = 1.54
+ 0.03 Rp and A, = 1.30 £ 0.02 R, and Z; = 12.9
+ 0.2 Lo and Z; = 0.9 + 0.3 Ls. We applied
multiple frequency analyses to the
eclipse-subtracted light residuals. As a result, two
frequencies of £ = 21.85151 days™' and £ =
23.48405 days™! were detected and their pulsation
constants were calculated to @ = 0.0344 days and
@ = 0.0320 days. The pulsational characteristics
and the position in the HR diagram demonstrate
that the primary star is a § Sct pulsator.
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INTERNATIONAL ASTRONOMICAL UNION

UNION ASTRONOMIQUE INTERNATIONALE

XVIIth GENERAL ASSEMBLY

Montreal, Canada

14 - 23 August, 1979

Dear Colleague,

I take pleasure to welcome you as new Member of the
International Astronomical Union and congratulate you on

your election on the occasion of this IAU General Assembly.

Your cooperation with and within the IAU will be
undoubtedly pleasant and fruitful, and I wish you good luck

and much success in your future scientific work.

Yours sincerely,

/{obt/:a;/‘)//@w

A. Blaauw
President

Montreal 23 August, 1979
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Pacific Rim Colloquium
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Gordon and Breach Science Publishers
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Dear members of the Scientific Organizing Committee,

We are glad to inform you that the preparations for the
conference is going on and we are happy to say that we have
received an overwhelming response from interested participants -
both from within the country and from foreign nationals. Several
people have also started sending their registration fee.

A total of 126 people have registered of which 78 are Indian
nationals and 48 are foreign nationals. I am enclosing with this a
report of the progress so far.

As always, I will be grateful for your comments and advice on the
same.

With warm regards
Mayank Vahia, Secretary
9th International Conference on Oriental Astronomy

dol olFA A Hojrta oy e ArdS oAl FRA EHolH Imi7bA]
]j z

61 Forolut BAl 23
Wt 2712 Zcel s oy
2 90w & /pAg golo} st Wesk AT bx] RCH

o] =7ry7] A14t¢l Razaullah Ansari(1932-)7}
T2 vhpo] Yisidebe Flof olgalAIRt, & Jhx]

oFA 2 7Iele = 27|12 ol flE e o 7HA] & <dojop &

o]

!
9917] WEolth 201692 AFThY Tel ARt 7

&R, 1416-1464)

A2 oAt 7
o £ 60050] Ht slich. olmE Yol J1EWAL SRS (wEraT EY,
Grudd)el FFstL  Qoich olal WA Fol Aol olaAl(FHZ,
1406-1465)2 27 QHE FAIRAIeIH 0] 1547]2 thEste AuAAS Aol
Lels] s U FAIsteTiele Fulsholst Qck i) FRol ojato] Lol
= ols) 2-3%0] A= elojo} Feo|w Bskn, I 59 6Yojo} =
Aeoich B e HAsfolst PAS ARY 2 Ak, oPA %A 5
S woy stalt watol 119 Lol A9 AR 2 A © Zolch FRol
oAt sho qatol7] TRl wreA] sjdsts sl zowta ool sfobat wot

o]

obUet olit FAE 1S WY TAF AL AT

LSS B A

E9] PuneofA] 9¥2o] AJZFsH7] mjFof U=
_‘1

(o]
7‘:]
0 olQl 690l ohln Q=R tein YW Zolck shAlgh AT ¢d

AL A 119 2098 E 129 220] & & drof gU ©lgloy, Meo] ofx]s}

QoA i eorch AR 6ol ElojAof o] AT 3t Aol of

20
History of World Calendars and Calendar-makingyo|2til o]& Al A

Ao Announce . @Y o] WAL Fu|E stA| P (ICOA-9)el F7tsl7]

A w2 7 b P Zlolot.
“o}g 71alo] JpREA B Do) Al2e] Ul MR ohect. 25
Lol &7 (ICOA-1yo] Rolgd Aejse AY 1elm | o) AdAts 3

LS

—

%ol A

SR ESS|E H44H 15, 20199 48 / 111



2019 = sh=thgl

L oofn] vt o] Alds mRET. alo] HAl F59f o]&Tholgt: of7]of A of
£y 2o

(RF=): R8k, A+

(%=%): Pan Nai, Bo Shuren, Yi Shitong, Cui Zhen-hua, Chen Meidong,
Li Qibin, Wu Xijing, Xu Zhen-Tao
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Yoshiro

(0]=): Kwan-Yu Chen
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of World Calendars and Calendar-making), Proceedings of the
International Conference in Commemoration of the 600" Anniversary of
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TOKYO ASTRONOMICAL OBSERVATORY

MITAKA TOKYO 181 JAPAN

Professor Il-Seong Nha

Dept of Astronomy and Meteorology

Yonsei University

134 Shinchon-dong

Sudaemoon-ku

Seoul 120, Korea February 3rd, 1988

Dear Professor Nha,

(M=) _

After this work, I shall start from September to
write a professional book entltled "Fundamentals for the study
of close binary systems" at the request of some publishing Co.
in Tokyo. Therefore, Spring is most convenient for my visit
to your country.

However, if it happens that this does not suit to your side,
please do not hesitate to refuse. Also, if you have any
financial difficulty to host me, I never mind to go on my own
expenses. If you are kindly agreeable to my wish of spring
visit, I would like to have one-day visit to Seoul National
University as well to convey the hope from Japanese astronomers
for future Regional Meeting in Korea.

Since I came back from Beijing, I have discussed with not
only Japanese colleagues but also visiting foreign astronomers
(including Prof.Koch, Prof.Linnell, and some others) on a
possibility of realization of future Recional *eetino of IAU
in Seoul. We always agree that your country is getting
more and more important in astronomy. ‘We really hope
that this future Regional Meeting of IAU in Korea will
be realized by your leadership. As for the financial
problem for the Meeting, I am glad to take action as
much as possible to Japanese Optical Companies and some
others for their financial aids, in particular to GOTO
Optical Manufacturing Co., as Prof.Kogure and I did so
on the occasion of the previous Kyoto Regional Meeting.

I should be grateful if you kindly let me know
your convenience as soon as possible.

Please give my best regards to Mrs Nha and
all your Department people.
I remain,

Yours sincerely,
M.Kitamura,

Professor Emeritus.
MK/ck
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BEIJING ASTRONOMICAL OBSERVATORY

Chinese Academy of Sciences
BEWING, 100080 CHINA
TELEX 22040 BAOAS CN TEL. 281968

Dec 8, 1988
Dz. Il-Seong Nha
Yonsei University Observatory
Seoul 120, Korea

Dear Dr. Il-Seong Nha,

Many thanks for your letter of Oct 5, which came to my
ago. After the Baltimore General Assembly I went to Austin,
there for almost four months. I came back to Beijing on Dec
where I had stayed six days for a symposium on the Japanese
Telescope and Related Engineering.

I am awfully sorry that I was not able to make my trip
When I left for Baltimore I bought a round-trip ticket from
In Austin I contacted with Chinese Airline trying to change

hand three days
Texas and worked
4 via Tokyo,
National Large

to Seoul.
Chinese Airline.
my back-route

but failed. Furthermore the Japanese Consulate in Houston refused to issue
me double-entrance visa to Japan. All these made my trip to Seoul impossible.
I apologize for not letting you know all these earlier. As a matter of fact
I had tried to the last minute.

Yesterday I was told that there will be a colloquim in Seoul next year
on binary systems. I wonder whether there is any possibility for me to join
the colloguim.

Thanks again for your kind invitation and your hospitality while we
were in Baltimore.

Wish you a happy new year.

Sincerely yours,

g’f’g, 1?@ ’ﬁﬂ

Er-He Zhang

AFRl 4-4. 1988 129€ 8YUAt Zhang Er-He9] HX]

stz Rals]l= [AUQ T2 A 2 &) xUYcirt, o]¥l Baltimore®3]2 wato] B2 A
oo Mest= tf2Aog "AU =YY (P=o 2= Korea IAU Committee)" S ZAISH|
=] ick. Aeetelo] BEso] QeA & 4 QAT ol (31 F)Z AUA
3 &9 IAU IARMEY Faube #HA] 2 A-E o] (9 HA] F3AoA Aopdict. o] H
Alg2 1 &9t Bash7|7F AT B4 oivF wotA sdiE ol gol=dl, olAl= Y
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Regional Meeting)Z gr=oA stes ZFstA] Histr] JsiA AS2 T olgoldd
Kitamuraw ol 7] & "X W7t IAU gt dslEe 243800+ 248 A2 fi5o] 23y
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stedl, 1 Z24E oF fis 198849 2¢ 10¥ o= FHHG

YONSEI UNIVERSITY OBSERVATORY
(Founded in 1980)
134 shinchon, Seodaemun-ku
Seoul 120, Korea

Tel: 392-0131 (Ex. 2286, 2706)
TELEX No.: YONSEI K29127

Professor M. Kitamura

Tokyo Astronomical Observatory
Mitaka, Tokyo 181

Japan

February 16, 1988

Dear Prof. Kitamura:

I am delighted to receive your letter of Feb. 3, 1988, which states

your planning to visit me after the
welcome, and I am happy to host you
also extend to Mrs. Kitamura for my
Hall, a new university guest house,
the campus. I prefer that you would

solar eclipse in March. You are very
for a week in Seoul. My invitation
wife wishes so. You will stay in Allen
which is comparable to hotels outside
come either March 22nd (Tues.) - 28th

(Mon. ) or April 22nd (Fri.) - 28th (Thurs.).

It has been our custom for last few years that any foreign astronomer
comes to Yonsei or to Seoul U. both staffs of two universities get togeth-
er and have a dinner jointly. For your case you shall spend one whole day
at SNU if you want for the matter of IAU Regional Meeting in Seoul.

Just last weekend, the officers meeting of the Korean Astron. Society
has organized the "IAU ﬁ@ Z R/ (I don't know how to say in English)"
for the first time, and I was elected as % B®E for a three-year term. The
first meeting of this g4 is scheduled on February 22nd.

The members of this committee are as following.

l.jﬁﬁi(Seoul U., Hyun Jeong Joon)
25 %g_ag (q..&:g_ U., Chou. Kyong Chol)
3. ‘& 2 (£8% )

4. .f (Seoul U., Yun Hong Sik)

5. ¥ # (B% U., Minn Young Ki)

6. Eokm (Seoul U., Lee See Woo)

7. 4 3% (Yonsei U. , Chun Mun Suk)

8. ?ﬁi{#‘{;{ (Seoul U., Hong Seung Soo)
9. B %£34 (Yonsei U., Choi Kyu Hong)

10. A3b¢2 (22 FBRS A7

These names are listed according to an order of their ages for your refer-

Kim Doo Whan)

ence.
Please give my best regards to Mrs. Kitamura.
Looking forward to see you in Seoul,
Truly yours,
%ong Nha :; -
ISN/hgb
AFR] 4-5. 1988 29 3YA} Kitamuraw 49 HA|(AMKI3)E i, G4
2HA (IAU st del)o] Ade e Lo AL
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YONSEI UNIVERSITY OBSERVATORY

(Founded in 1980)

134 shinchon, Seodaemun-ku
Seoul 120, Korea
Tel: 392-0131 (Ex. 2286, 2706)
TELEX No: YONSEI K29127

Dr. J.-P. Swings, General Secretary February 24, 1988
IAU Secretariat

61, avenue de 1'Observatoire

F-75014 Paris

France

Dear Dr. Swings:

Five young astronomers given below are unanimously elected by the
Korea IAU Committee to propose asnew members of the IAU at its 20th Gen-
eral Assembly in Baltimore, USA. They are all well trained and are acti-
vely engaging themselves in their research of astronomy.

Dr. Kyungae CHANG
Dr. Seung-Urn CHOE
Dr. Chul Hee KIM
Dr. Kyu Dong OH
Dr. Hong Suh PARK

Enclosed please find their application forms, and I wish these reach
you in due time.

With the best wishes,

Sincerely yours,

. Aong THoa

I1-Seong Nha, Chairman

Korea IAU Committee

c/o Yonsei University Observatory
120-749, Seoul

Korea

Enclosures:
ISN/hgb

ARl 4-6. 50] A1 BlYS AT Mg
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Dr. J.-P. Swings, General Secretary February 24, 1988
TIAU Secretariat -

61, avenue de 1'Observatoire

F-75014 Paris

France

Dear Dr. Swings:

Four years have elapsed since I first met you in Kyoto at the occa-
sion of the 3rd IAU Asian-Pacific Regional Meeting in 1984. I presume that
you are very busy for the forthcoming TAU General Assembly in Baltimore.

This time I am writing a letter of recommendation to you for Korean
young astronomers who are eager to go to Batimore. At present, Korea IAU
Committee expects a large number of participants to this meeting. Among
them three young astronomers in Korea given below requested to the national
committee to recommend them to you for the IAU financial support. They are

Dr. Hong Bae AHN, borned in 1954, Assistant Professor at
Busan National University,

Dr. Seung-Urn CHOE, bormed in 1954, Assistant Professor at
Seoul National University,

Mr. Ho-I1 KIM, bormed in 1960, Ph. D. candidate at
Yonsei University.

I trust these are well qualified in participating the 20th General
Assembly in Baltimore, but need your financial support badly. I have,
however, neither experience to take care of the matter properly nor offi-
cial forms for which you may have had already informed to each national
committee, and, thus, this request may lack of formality.

I wish you count that no financial supports were ever granted to any
young astronomer in Korea in the past General Assemblies, as far as I
remember.

With the best wishes to you and hoping to meet you again in Baltimore.

Sincerely yours,

I1-Seong Nha
Chairman of Korea IAU Committee
c/o Yonsei University Observatory
120-749, Seoul
Korea
Telex No. YONSEI K29127
Enclosure:
ISN/hgb

AL 4-7. 1AU ofn] Bx S ARt 399 SJYALS Sl 2

P
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YONSEI UNIVERSITY OBSERVATORY

(Founded in 1980)

134 shinchon, Seodaemun-ku
Seoul 120, Korea

Tel: 392-0131 (Ex. 2286, 2706)
TELEX No: YONSEI K29127

Professor Edith A. Miller February 27, 1988
President of IAU Commission 38

Rennweg 15, CH-4052 Basel

Switzerland

Dear Prof. Muller:

~This is a letter of recommendation for Mr. Ho-Il Kim, a graduate stu-
dent, who is applying for a IAU Commission 38 travel grant.

Mr. Kim is one of the best students of mine experienced for last sev-
eral years. He has made a very valuable photometric observations of two
eclipsing binaries, Algol and SX Cas. In order to make useful light curves
of these stars, Mr. Kim has been engaged in the observation so intensively
that the light curves of both stars are in the stage of completion within
a short period of time. This is very important, especially for SX Cas, to
minimize the interactions which appears on the light curves of combined
data made in different seasons.

Two astronomers from the U.S. visited me in Seoul last December. They
are Dr. R.H. Koch from Univ. of Penn. and Dr. K.-C. Leung from Univ.of
Nebraska. I presume you would know them that both of them are outstanding
in the field of photometric work on the close interacting binaries. With
the discussions with them all three astronomers including myself made an
unanimous conclusion that Mr. Kim needs computations by the Wilson-Devinny
code under the supervision of Dr. Leung in Lincoln for about four months.

In fact another Ph. D. student of mine, Mr. Y. S. Lee, is working
with Dr. Leung in Lincoln. Mr. Lee will be there only for two months and,
thus, he did not apply for IAU Grant. Yet, I am confident to know that he
is successfully making computations of the light curves of another ex-
tremely complicated, very long period system, UU Cnec, under the excellent
supervsion and with the kind hospitality of Dr. Leung.

As is the case of Mr. Lee, I am going to support Mr. Kim for his
living expenses needed in Lincoln, but it would only be possible for him
to go to Lincoln with the travel grant elsewhere. Your cordial assistance
with the travel grant to this young and promissing astronomer will be
greatly appreciated.

Hoping to meet you in Baltimore in August.
Sincerely yours,

IZ—Sem m?

c.c. Prof. F. G. Smith,
Vice President of Comm. 38.

ISN/hgb

AHRl 4-8. IAU Commission 389] President@t Vice-Presidento] A ¥yl 71 HX].
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INTERNATIONAL ASTKONOMICAL UNION TALY

UNION ASTRONOMIQUE INTERNATIONALE

EXECUTIVE COMMITTEE

President: J. SAHADE
General Secretary: J.-P. SWINGS

Vice-Presidents:

A. BATTEN P.O. LINDBLAD
R. KIFPENHAHN M. PEIMBEl}T Mr. Ho-I1 Kim
R.P. KRAFT Ya S. YATSKIV Yonsei University Observatory

134 Shichon
Seodaeumun-ku
SEOUL 120
Rep. Korea

Assistant General Secretary: D. McNALLY

Paris, March 21, 1988
Dear Mr. Ho-II Kim,

Please find enclosed a check worth U.S. $ 1089 corresponding to your return ticket
Seoul-Los Angeles-Lincoln-Los Angeles-Seoul, as per Professor E.A. Miller, President of
IAU Commission 38, recommendation.

As regards the funding of your trip Lincoln-Baltimore-Lincoln to attent the XXth

General Assembly of the IAU, you will be kept informed within a few days of the issue.

Sincerely yours,
~

cw

Monm/,/

Administrative Assistant

Cec. : Professor E.A. Miiller

Mailing Address: IAU - UAI Secretariat, 61, avenue de I’Observatoire - 75014 Paris (FRANCE).
Tel.: (1) 43258358 - Telex: 205671 IAU F.

AFRl 4-9. IAUQ] ParisAtfAlo] Z&£53F Administrative Assistant Monique OrineZ}

Muller?] AJA]S ¥ty ofu]S A|Fstch= HA]
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UNIVERSITY OF FLORIDA
GAINESVILLE, FLORIDA 32611

DEPARTMENT OF PHYSICS 29 January 1979
AND ASTRONOMY

Dr. Il-Seong Nha

Department of Astronomy and Meteorology
College of Science

Yonsei University

Seoul, Korea

Dear I1-Seong:

(He)

As I said in Korea, I think your times of minimum center and 0-C diagrams
are extremely interesting. If we can help, please let me know. Two suggestions
occurs to me - maybe I told you, but I can't remember.

The first is to ask if you are aware of the existence of the BBSAG -

They publish a great many observed minima annually - all from visual estimates,
but still many of their stars are being observed elsewhere. For details (and

to get on their mailing list if you are not on it) you could write K. Locher,
Rebrainstr., CH-8624 Griit-Wetzikon, Switzerland. The other is to ask if you

get Information Bulletin on Variable Stars. It contains quite a few minima.

The editor is B. Szeidl, Konkoly Observatory, 1525 Budapest, Box 67, Hungary.

Again please accept my apologies for the delay and if you want me to prepare

a proposal, let me know. If you are interested manybe we could draw up another
under 4.2 of the memorandum, "individual exchanges' to pay for you to come here
to get material from the card catalogue for your times of minima collection.

Cordially,

‘614«‘.5 { dw %1,/

Frank Bradshaw Wood
Professor of Astronomy
FBW:jk
Enclosure
11 Rue de l'Universite,(éT Strasbourg, France which tries to keep in touch

of the different data cepters. It might be useful to write him telling him
what you are doing. /

7000

Bedeckungsveranderlichen Beobachter der Schweizerischen Astronomischen Gesellschaft?

. OBS&ﬂV‘7”ﬂ{
P.S. Dr. C. Jaschek operates a data centre, Center de Donnees Stellaires, $ThAS BOY

z
Y

AFRlL 5-6. 1979¢ 149 29¥0f £ Brad Wood w49 A2 HX].
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YONSEI UNIVERSITY
SEOUL, KOREA

DEPT. OF ASTRONOMY AND METEOROL OGY
COLLEGE OF SCIENCE March 9, 1979

Dr. Frank Bradshaw Wood

Department of Physics and Astronomy
University of Florida

Gainesville, Florida 32611

Dear Dr. Wood:

I have received your kind letter of January 29 and the
five neet finding maps for GK Hya, BRW UMa, UX Com, RV Lib and
MM Her. These materials will indeed be a help to me to pursue
further our investigation of RS CVn stars.

~
(==
For our joint project I would appreciate it if you would
prepare the proposal for the U.S.-Korea Cooperative Science
Program since my English is imperfect. I am enclosing a copy
of my curriculum vitae (educational and professional back-

ground) and a description of the Yonsei University Observatory
facilities.

Your continuing interest and encouragement on my Data
Center for the Times of Minima are deeply appreciated. I am
going to write to both Dr. K. Locher and to Dr. C. Jaschek
for their publications and hopefully establish mutal communi-
cation.

Thenk you for suggesting it and sending the information.

Yours sincerely,

- e oy 7/%,\

I1-Seong Nh
Professor of Astronomy

ARl 5-7. 19799 39 9o] & Ugo] sl4l.

Sol7] Ay7ie] MH, 197947 Twje] 19919 Atolol 12dojek 21 A%
AP} QITh 2 St U $912 3] 70 o] O0-C data® RO UL SEA
P7L? A Lo Wk AIE AP AFE JulsiAl ghn GHe] L

sigict. sHRlE of7jols 1 ojorlg & w7t obyrt,

St EsS|E 443 15, 2019E 48 [/ 137
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INSTITUTIONEN FOR ASTRONOMI 1979, June 14
LUNDS UNIVERSITET

LUND OBSERVATORY

Dr. IT1-Seong Nha

Department of Astronomy and Meteorology
Yonsei University

Seoul

Dear Dr. I1-Seong Nha,

Thank you very much for your letter of May 22, 1979, and for the reprints that
were enclosed. It will be a pleasure for me to list these papers in the next
jssue of the Bibliography and Program Notes on Close Binaries, which is scheduled
for March 1980. I will also mention your work in progress on the 0-C diagrams

and the existence of the 0-C data centre at your Department. Likewise, I think

it would be a good idea to follow Brad Wood's suggestion and make the data centre
known by means of an announcement at one of the Commission 42 Meetings in Montrea
I will take care of that.

I will be happy to receive information on your future work on close binaries, for
inclusion in the Bibliography. You are on the mailing 1ist of this publication,
and I hope you receive it without trouble.

Thank you for your good wishes, and allow me to wish you all success in your work
With kindest regards,

Sincerely yours

Yccnvton Loraon -Hoande,

Gunnar Larsson-Leander
President Commission 42

AFRl 5-8. 19799 699 14Y0] £ Larssen-Leanderi 49| HX]
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To: Wayne Orchiston<wo@aaoepp.aao.GOV.AU>

From: Nha II-Seong <slisnha@chollian.net>

Date: 30 May 2003

Subject: Vice-Presidency

cc. Richard Stephenson<f.r.stephenson@durham.ac.uk>

Dear Wayne,

Thank you for your e-mail and I am happy to know that Rajesh is
planning to stand for the Vice-Presidency. I do now have a good
reason not to stand for this position leaving myself to concentrate on
my book writing before getting too old. In addition, my resignation of
OC is also included, but if there is no candidate for the WG3, I may
remain for the next triennial.

[ wish you understand me, Wayne.

With best regards. II-Seong
APRl 9-4. 2003 5€¥ 309 Wayne Orchistonof#A] 2 1}9] e-mail.
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Date: 15 July 2003

Dear Wayne,
With my wife [ have finalized our trip to Sydney.
Arrive at Sydney International Airport at 0615 on 18th(Friday) via TG 991.
Leave from Sydney at 1630 on 24th(Thursday) via TG 992.
Stay in Crest Hotel
111 Darlinghurst Road, Sydney 2011
Tel: 011-812-9358-2755
Fax: 011-612-9358-2888
[ am happy to join you in the evening of Friday, 18 July, in the GA
Registration area at 5:45pm.
Please kindly inform this to Richard.
I am looking forward to meeting you soon.
[I-Seong

AFRl 9-5. 20039 79 1540 Wayne Orchistono7] BEW 9] e-mail.
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B 5. Commission 419] &=A]

President

Alexander Gurshtein
1818 N. 20" Street
US-Grand Junction CO 81501
USA

Vice-President

[I-Seong Nha
Dept of Astronomy & Space Science
134 Sinchon-dong, Seodaemun-ku
Seoul 120-449
Korea R

® WG on Astronomical Archives
S. Debarbat (France, Chair), W. Dick (Germany), W.
Orchiston (Australia)

® WG on Historical Instruments
Nha I[I-Seong (Korea, Chair), J. Briggs (USA), W.
Orchiston (Australia)

® WG on Transit of Venus
W. Orchiston (Australia, Chair), S. Dick (USA), R.
Kochhar (India)

@ WG on Astronomical Chronology
A. Gurshtein  (USA/Russia, Chai