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2021 KAS Spring Meeting 04.15

09:30~10:20 22121 shg| FH| Y 2iMat 2ef01 o7
10:20~10:40 M| / ZAE 7 OIAO|RH-AHL A4 / T 2HE ot 2324
10:40~11:20| AH1EHEZ  Invited talk 1 - Juna Kollmeier [Rt2 : Soojong Pak]
11:20~11:30 FAIA|ZE
EEL A eEE A2 2 A3
25294 H 1 e/ HERFHSI|2 1
A|ZHE Galaxy Simulations 1 Star/Stellar Systems Astronomical Instrumentation 1
[ZH2 : Sungwook E. Hong] [RFZ © Woong-Tae Kim] [Z2F : Chan Park]
TGC-01 [Sung-Ho An TSA-01 [Jae-Woo Lee TAT-01 |Sungho Lee
1301230 TGC-02 |Jaehyun Lee TSA-02 |Hye-Young Kim TAT-02 |Chang-Hee Kim

TGC-03 [Jun-Sung Moon TSA-03 |Anupam Bhardwaj TAT-03 |Jun Gyu Park

TGC-04 [Donghyeon J. Khim|7SA-04 |Soung-Chul Yang TAT-04 |Sumin Lee

12:30~14:00
Aea=r U=tz BT dtEs] RFUOEAES
14:00~14:40 A12EZA  Invited talk 2 - Woong-Seob Jeong [Rt2F © Narae Hwang]
14:40~15:00 SAIAIZ
A2t Galaxy 'Slmulatlorjs 2 Astrophysics Astronomma'll Instrumentation 2
[ : Jihye Shin] 22 : Hongjun An] [Zt& : Sungho Lee]
TGC-05 [Kyungwon Chun  |7*HT-01 |Paola D. Fernandez |7*AT-05 [Ji Yeon Seok
TGC-06 [So-Myoung Park  |7tHT-02 |Ji-Hoon Ha TAT-06 |Jimin Han
15:00~16:15|AGC-07 [Do Woon Lee TtHT-03 |Jeongbhin Seo TAT-07 |Sunwoo Lee
TGC-08 [Kwang-ll Seon THT-04 [Sungmin Yoo TAT-08 |Changgon Kim
—+GC-09 [Jaehong Park MHT-05 [Jinyoung Kim
16:15~16:30 FAIAIZ
16:30~17:10 A12EZA  Invited talk 3 - Young-Wook Lee [t Sung-Chul Yoon]
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2021 KAS Spring Meeting 04.16

09:30~10:10 | AN EHEZ Invited talk 4 - Hyung Mok Lee [Rt2F : Byeong-Gon Park]
10:10~10:30 SAIXZE
$EY A 228 3B
R T ¢ SZ22/AE82I U503
o
INFdE: AGN/Galaxy Clusters 1 Solar Astronomy 1 Cosrgolggi/liD;:I;rggI/atter
i = i = i
[Bt2 : Sang-Sung Lee] [2}2 : Rok-Soon Kim] (2% © James M. Jee]
TGC-10 |Jaejin Shin SS-01 |Harim Lee TCD-01 |Kyungjin Ahn
—+GC-11 |Dohyeong Kim T+SS-02 |[Jihyeon Son T+CD-02 |Junsup Shim
TGC-12 |Suhyun Shin —£SS-03 |Hyun-Jin Jeong TtCD-03 |Ryan E. Keeley
10:30~12:00
TGC-13 |Yun-Young Choi T5S-04 |Kangwoo Yi TCD-04 |Satadru Bag
TGC-14 |Sang-Hyun Kim TSS-05 |Daye Lim TCD-05 |Seung-gyu Hwang
T+GC-15 |Wonki Lee —-SS-06 |Hyeonock Na T+CD-06 |Hanwool Koo
HAAIZE [ 2222
12:00~13:30
YAM E1}Z3]
Q|2 -25t/20lt 2 EHQF 2 / EHQA 1 [S1AYYHE HESRA
AZHE Nearby Galaxies/ Solar Astronomy 2/ Small Telescope Network of
= Galaxy Clusters 2 Solar System 1 Korea
[RH& :© Se-Heon Oh] [+ : Yong-Jae Moon] [I& : Soojong Pak]
TGC-16 |Hye-Jin Park £SS-07 |[ll-Hyun Cho TSTN-01 [ Myungshin Im
TGC-17 | Yoo Jung Kim —£SS-08 |Rok-Soon Kim —STN-02 | Yonggi Kim
TGC-18 |Jong Chul Lee T+SS-09 [Myung-Jin Kim TSTN-03 | Joh-Na Yoon
13:30~15:00
TGC-19 |Seong-Kook Lee TSS-10 |Minsup Jeong ASTN-04 | Tae-Gun Ji
TGC-20 |Hyejeon Cho SS-11 |Hangbin Jo TISTN-05 |Ho Lee
TGC-21 |HyeongHan Kim £SS-12 |Yoonsoo P. Bach TISTN-06 | Gregory S.-H. Paek
15:00~15:20 SAIXZE
b=t Y LoXe e m E=X 1] EHQEA 2 U2/ g/7e25t
e R oS ° Interstellar Medium/
INFdE: Historical Astronomy/Education Solar System 2 ;
[t : Hong-Jin Yang] [ Youngmin JeongAhn] Star Formation/The Galaxy
[2}2 : Jungyeon Cho]
THE-01 |Seung-Urn Choe T+SS-13 [Sunho Jin TIM-01 |Gain Lee
T+HE-02 |Jaeil Cho TSS-14 |Jooyeon Geem TIM-02 |Gyueun Park
15:20~16:20
tHE-03 |Sanghyun Ha —1SS-15 [Seonho Kim TIM-03 |Woong-Tae Kim
THE-04 |JaeHyung Lee TIM-04 |Sanghyuk Moon
16:20~16:40 AMeEa OEFAT| O] A-R LT AE A A4 G T3
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Schedule of Poster Session 04. 15~16

poster size : AO
=0F HE oI= =0F HE 0|&
PGC-01 Sincheol Kang PIM-01 Chul-Hwan Kim
A—I?_|-‘:'ZI EH AHA]
PGC-02 Jisu Kang ° OEELE;OO PIM-02 Wooseok Park
—ra|t°|'
PGC-03 Eunhee Ko PIM-03 Young-Soo Jo
PGC-04 Seonwoo Kim PAT-01 Yunjong Kim
- PAT-02 Jaejin Lee
PGC-05 Yongjung Kim HERF :
hEL PN
2571 PAT-03 Chung-Uk Lee
PGC-06 Joonho Kim
PAT-04 Joo Hyeon Kim
PGC-07 Changseok Kim
A PCD-01 Hyeonmo Koo
- TT=/a3EE
els-2ot/ PGC-08 Bomi Park oL B 0| L4 |
2o}Ch PCD-02 Taehwa Yoo
PGC-09 Seong-A O .
PSS-01 Jihye Kang
PGC-10 Shu Wang EfQ/ER Q| PSS-02 Su-Chan Bong
PGC-11 Jeong Hwan Lee PSS-03 Eunsu Park
PGC-12 Gu Lim PHA-01 Taehyun Jung
PGC-13 Suhyeon Choe PHA-02 Myung-Jin Kim
7|Et
PGC-14 Woorak Choi PHA-03 Seo-Won Chang
PGC-15 Jeong-Sun Hwang PHA-04 Ji Yeon Seok
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09:30~10:20 =2Ql &3] Fu] 2 AAR; 22191 7]

N3 A FEe A

5 A AEREdARY 9%
10:20~10:40 - I8 s s e

ol 2olR-RE Y A : PePel

(AL 9lgt A3 2
2R73A z} : Soojong Pak(¥r4~%)[KHU]
10:40~11:20 = IT-01

SDSS-V: Pioneering Panoptic Spectroscopy
Juna Kollmeier[Carnegie Institution for Science]

11:20~11:30 3ZAIA|ZI
Galaxy Simulations 1 zpg : Sungwook E. Hong(8/d<)KASI]
11:30~12:30 S+ GC-01

11:30~12:30

Statistical Analysis of Interacting Dark Matter Halos: On two physically distinct interaction
types
Sung-Ho An(9HdS)[Yonsei University], Juhan Kim(7133$H[KIAS], Jun-Sung Moon(&&4),
Suk-Jin Yoon(s=A1%l)[Yonsei University]
T+ GC-02
Dual effects of ram pressure on star formation in multiphase disk galaxies with strong
stellar feedback
Jaehyun Lee(0]A&)[KIAS], Taysun Kimm(Z1E]jA)[Yonsei University],
Harley Katz[University of Oxford], Joakim Rosdaht[niversité de Lyon],
Julien Devriendt, Andrianne Slyz[University of Oxford]

11:30~12:30 ++ GC-03
The Origin of the Spin—Orbit Alignment of Galaxy Pairs
Jun-Sung Moon(2%7J), Sung-Ho An(Qt’d3), Suk-Jin Yoon(=A%l)[Yonsei University]
11:30~12:30 S+ GC-04
Star-Gas Misalignment in Galaxies: II. Origins Found from the Horizon-AGN Simulation
Donghyeon J. Khim(Z%3d), Sukyoung K. Yi(c]Ad)[Yonsei University],
the Horizon-AGN team, the SAMI team
12:30~14:00 AR/ EE] 2]
2374 z}4+ : Narae Hwang(3HJ2])[KASI]
14:00~14:40 = 1T-02
Infrared Space Missions in Korea for the Astronomical Research
Woong-Seob Jeong(%2/3)[KASI]
14:40~15:00 EAIA|7E

8 / Bull. Kor. Astron. Soc. Vol. 46 No.1, April 2021




Argasg  Axd - 104 15¢ (5)

252 oA 2 - . -
Gaixyals‘?mulations 2 &3 : Jihye Shin(MA[SKASI]

15:00~16:15 =+ GC-05
Cosmological N-body simulations for Intracluster Light using the Galaxy Repacement
Technique
Kyungwon Chun(A7<9d), Jihye Shin(A1X]3])[KASI], Rory Smith, Jongwan Ko(12Z2H[KASI/UST],
Jaewon Yoo(SAI)[UST]
15:00~16:15 - GC-06
Particle Tagging Method to Study the Formation and Evolution of Globular Clusters in
Galaxy Clusters
So-Myoung Park(¥t4 %), Jihye Shin(A1X]3f]), Rory Smith, Kyungwon Chun(F73¥)[KASI]
15:00~16:15 A GC-07
The impact of the ISM on Lyman alpha emission in idealized galaxy simulations
Do Woon Lee(0]%=-&), Taysun Kimm(ZJEjA), Hyunmi Song(£30]),
Taehwa Yoo(&EjgH[Yonseil University], Jeremy Blaizot, Leo Michel Dansac[Univ Lyon]
15:00~16:15 - GC-08
Lya Polarization: An Implication to the Lyo Blobs
Kwang-Il Seon(A13)[KASI/UST]
15:00~16:15 ++ GC-09
On-the-fly ionizing photon non-conservation correction for the Excursion-set reionization

models
Jaehong Park(¥tx}%)[KIAS], Bradley Greig[University of Melbourne],
Andrei Mesinger[Scuola Normale Superiore]

16:15~16:30 FAIA|7E

23744A Z} : Sung-Chul Yoon(&2&)[SNU]

16:30~17:10 = IT-03
Evidence for a decelerating cosmic expansion from supernova cosmology
Young-Wook Lee(0]¥2) [Yonsei University]
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09:30~10:20 229l sts] #u] @ AAMA} 22191 7]
E2RAA AIERT) Z}4} : Soojong Pak(¥h4Z)[KHU]

10:40~11:20 = IT-01
SDSS-V: Pioneering Panoptic Spectroscopy
Juna Kollmeier[Carnegie Institution for Science]

11:20~11:30  ZAIA] 7}

F8/2%8A . R
Star/Stellar Systems &g : Woong-Tae Kim(Z-&H)[SNU]

11:30~12:30 S+ SA-01
Messier 3: An Extra-Galactic System with Two Globular Clusters
Jae-Woo Lee(0]A-%)[Sejong University], Christopher Sneden[University of Texas]
11:30~12:30 + SA-02
Absolute Dimension and Pulsational Characteristics of the Eclipsing Binary EW Boo with a
6 Sct Pulsator
Hye-Young Kim(Z3]|4), Kyeongsoo Hong(&7d4), Chun-Hwey Kim(71&3])[CBNU],
Jae Woo Lee(o]Rj-2)[KASI], Min-Ji Jeong(®0]X])[CBNU], Jang-Ho Park(¥}%rs)[KASI],
Mi-Hwa Song(4-0]3}H[CBNU]
11:30~12:30 S+ SA-03
Absolute calibration of near-infrared Period-Luminosity-Metallicity relations for RR Lyrae

variables using Gaia EDR3
Anupam Bhardwaj[KASI], Marina Rejkub[European Southern Observatory],
Soung-Chul Yang(YdA)[KASI]
11:30~12:30 + SA-04
Variable Blue Stragglers in the Metal-Poor Globular Clusters in the Large Magellanic Cloud
- Hodge 11 and NGC1466
Soung-Chul Yang(%¥ %), Anupam Bhardwaj[KASI]

12:30~14:00 A A A 7H/ B 1}3] o]

Z2R4A A1LR%y) z}%} : Narae Hwang(3}2])[KASI]

o

14:00~14:40 = IT-02
Infrared Space Missions in Korea for the Astronomical Research
Woong-Seob Jeong(d-&d) [KASI]

14:40~15:00 FAIA|ZE
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AoHR] /o] 2P & =
High Energy/Theoretical Astrophysics &Pd : Hongjun An(QtS-Z)CENU]
15:00~16:15 — HT-01
Morphology of radio relics in galaxy clusters
Paola Dominguez Fernandez[UNIST]
15:00~16:15 <+ HT-02
A PIC Simulation Study for Electron Preacceleration at Weak Quasi- Perpendicular Galaxy
Cluster Shocks
Ji-Hoon Ha(3tA]&), Sunjung Kim(71A1A), Dongsu Ryu(&=4)[UNIST],
Hyesung Kang(7}3j|Ad)[PNU]
15:00~16:15 <+ HT-03
Structures and Energetics of Flows in Ultra-relativistic Jets
Jeongbhin Seo(A]A¥1), Hyesung Kang(7}3]|”d)[PNU], Dongsu Ryu(& JUNIST]
15:00~16:15 =+ HT-04
Spectral variability of Blazar 3C 279 during 2009-2018
Sungmin Yoo(8/d9l), Hongjun An(Q+s%)CBNU]
15:00~16:15 A HT-05
X-ray orbital light curve modelling of HESS J0632+057 using intrabinary shock model
Jinyoung Kim(7Z1Zx14), Hongjun An(9r&%)[CBNU]
16:15~16:30 SAIA]7L
2374 (F1Lay) g : Sung-Chul Yoon(&/J3&)[SNU]
16:30~17:10 % IT-03
Evidence for a decelerating cosmic expansion from supernova cosmology
Young-Wook Lee(0] ) [Yonsei University]

rot

3

ZHMESS|E H46F 13, 2021E 042 / 11



>~l

AsErg A - 049 15Y (H)

0;

09:30~10:20 Qgjo] sta] ZFu| U &AM 2ol 7]
2R74A HA1LRy) 2} : Soojong Pak(¥r4~%)[KHU]

10:40~11:20 = IT-01
SDSS-V: Pioneering Panoptic Spectroscopy
Juna Kollmeier[Carnegie Institution for Science]

11:20~11:30 ZAIAZE

AEQZAEI|E 1

A} E1PS3
Astronomical Instrumentation 1 Aj78+ Chan: Park(Sj4h)[KASI]

11:30~12:30 S+ AT-01
Development of Gravitational Wave Detection Technology at KASI
Sungho Lee (0]d &), Chang-Hee Kim (Z#&3]), June Gyu Park (8r&1),
Yunjong Kim (ZS%), Ueejeong Jeong (B 9A), Soonkyu Je (Al&F),
Hyeon Cheol Seong (431A), Jeong-Yeol Han ($HAY)[KASI], Young-Sik Ra (2} Al),
Geunhee Gwak (Z23]), Youngdo Yoon (=% % )[KAIST]
11:30~12:30 S+ AT-02
Status of squeezed vacuum experiment and introduction to EPR
Chang-Hee Kim (Z1%}3]), Sungho Lee (0] %), June Gyu Park
Yunjong Kim (&%), Ueejeong Jeong (%42]%A), Soonkyu Je

(aF
(
Hyeon Cheol Seong (d$4A), Jeong-Yeol Han (St <E

A
)

&),
=),

KASI]

11:30~12:30 + AT-03
Frequency dependent squeezing for gravitational wave detectors using filter cavity and
international collaboration of a filter cavity project for KAGRA
June Gyu Park (¥+&3t), Sungho Lee (0]’ %), Chang-Hee Kim (Z#%}+s]),
Yunjong Kim (&%), Ueejeong Jeong (F2]%), Soonkyu Je (A&,
Hyeon Cheol Seong (d3¥A), Jeong-Yeol Han (3H 4)[KASI]
11:30~12:30 <+ AT-04
Development of Transformable Reflective Telescope Kit Using Aluminum Profile and
[sogrid Struture
Sumin Lee(o]491)[KHU], Woojin Park(8r2X1)[KASI], Sunwoo Lee(0]A%), JiminHan(3HX]91),
Hojae Ann(Qt&Al), Tae Geun Ji(A|EJZ)[KHU], Dohoon Kim(Z=&), Ilhoon Kim(Z1Yd=),
Junghyun Kim(71%31)[SL LAB], Soojong Pak(¥r4~%)[KHU]

Mo 2,

12:30~14:00 A A A7/ B 1t 3] 9]

Z2R4A HA1LRy) g : Narae Hwang(Zu2]])[KASI]

14:00~14:40 = IT-02
Infrared Space Missions in Korea for the Astronomical Research
Woong-Seob Jeong(%-27d) [KASI]

14:40~15:00 SAJA|7
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Astronomical Instrumentation 2 A onoghe LeslPl s Il

15:00~16:15 =+ AT-05
Realities of Gemini Band3 Program
Ji Yeon Seok(AX]¥), Soung-Chul Yang(%/dA), Yun-Kyeong Sheen(Xl-&73),
Narae Hwang(Zual]), Jea-Joon Lee(o]A|&)[KASI]
15:00~16:15 ++ AT-06
Optomechanical Design and Structural Analysis of Linear Astigmatism Free - Three Mirror
System Telescope for CubeSat and Unmanned Aerial Vehicle
Jimin Han(3FX]291), Sunwoo Lee(o]X-2)[KHU], Woojin Park(gr-%1),
Bongkon Moon(=2+)[KASI], Geon Hee Kim(71713])[KBSI], Dae-Hee Lee(o]t}3])[KASI],
Dae Wook Kim(Zt§<)[University of Arizona], Soojong Pak(¥r4%)[KHU]
15:00~16:15 <+ AT-07
Optomechanical Design and Structure Analysis of Prototype Siderostat for Testing Local
Volume Mapper Telescope Control System
Sunwoo Lee(0]A1%), Jimin Han(3X]91), Hojae Ahn(9FsA}), Changgon Kim(ZIAF),
Mingyeong Yang(Y9l7), Tae-geun Ji(A|Ef), Sumin Lee(0]48l), Taeeun Kim(Z1Ej-L),
Soojong Pak(¥r5~%)[KHU], Nicholas P. Konidaris[Carnegie Institution], Niv Drory, Cynthia S.
Froning[University of Texas], Anthony Hebert, Pavan Bilgi[Carnegie Institution], Guillermo
A. Blanc[Carnegie Institution/Universidad de La Serena], Alicia E. Lanz, Charles L Hull,
Juna A. Kollmeier, Solange Ramirez, Stefanie Wachter[Carnegie Institution], Kathryn
Kreckel, Eric Pellegrini[University of Heidelberg], Andr'es Almeida[Universidad de La
Serena], Scott Case, Ross Zhelem, Tobias Feger, Jon Lawrence[Australian Astronomical
Optics], Michael Lesser[University of Arizona], Tom Herbst[Max Planck Institut],
Jose Sanchez-Gallego|[University of Washington], Matthew A Bershady,
Sabyasachi Chattopadhyay, Andrew Hauser, Michael Smith, Marsha ] Wolf[University of
Wisconsin-Madison], Renbin Yan[University of Kentucky]
15:00~16:15 S+ AT-08
Preliminary design of control software for SDSS-V Local Volume Mapper Instrument
Changgon Kim(71%&+), Tae-geun Ji(X|Ef), Hojae Ahn(9rSAY), Mingyeong Yang(Q9l73),
Sumin Lee(0]481), Taeeun Kim(ZE]L), Soojong Pak(¥r4%)KHU],
Nicholas P. Konidaris[Carnegie Institution], Niv Drory, Cynthia S. Froning[University of
Texas], Anthony Hebert, Pavan Bilgi[Carnegie Institution], Guillermo A. Blanc[Carnegie
Institution/Universidad de La Serena], Alicia E. Lanz, Charles L Hull, Juna A. Kollmeier,
Solange Ramirez, Stefanie Wachter[Carnegie Institution], Kathryn Kreckel,
Eric Pellegrini[University of Heidelberg], Andr'es Almeida[Universidad de La Serena],
Scott Case, Ross Zhelem, Tobias Feger[Max Planck Institut], Jon Lawrence[Australian
Astronomical Optics], Michael Lesser[University of Arizona], Tom Herbst[Max Planck
Institut], Jose Sanchez-Gallego[University of Washington], Matthew A Bershady, Sabyasachi
Chattopadhyay, Andrew Hauser, Michael Smith, Marsha ] Wolf[University of
Wisconsin-Madison], Renbin Yan[University of Kentucky]

‘16:15~16:30 S AA|ZE ‘

[a—

[ 2379 (A1LEs) 57 : Sung-Chul Yoon(&’3)ISNU] |

16:30~17:10 = IT-03
Evidence for a decelerating cosmic expansion from supernova cosmology
Young-Wook Lee(0]¥2) [Yonsei University]
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2374 z}4 : Byeong-Gon Park(¥hH-2)[KASI]

09:30~10:10 = IT-04
Prospects of the gravitational wave astronomy
Hyung Mok Lee(0]3Z)[SNU]

10:10~10:30 S AIA7L
T Z}&}F © Hyunjin Shim(4! @ X1)[KNU]
AGN / High-z Galaxies © R

10:30~12:00 ++ GC-10
Possibility of a second AGN in NGC 1068
Jaejin Shin(AIXJA1)KNU/SNU], Jong-Hak Woo(%3H[SNU], Minjin Kim(Z191X1)[KNU]
10:30~12:00 + GC-11
Merging, Recoiling, or Slingshotting of Supermassive Black Holes in a Red AGN 1659+1834
Dohyeong Kim(Z]=&)[PNU], Myungshin Im(Q™A1)[SNU]
10:30~12:00 - GC-12
The faintest quasar luminosity function at z ~ 5 from Deep Learning and Bayesian
Inference
Suhyun Shin(A144), Myungshin Im(YHAI)[SNU]
10:30~12:00 + GC-13
The Relative Role of Bars and Galaxy Environments in AGN Triggering of SDSS Spirals
Yun-Young Choi(2]-&9%)[KHU], Minbae Kim(Z1918}j)[KASI]
10:30~12:00 ++ GC-14
Magnetic Field Strengths of Flaring Region in the Jet of CTA 102
Sang-Hyun Kim(714r$l), Sang-Sung Lee(0]Ad)[KASI/UST], iMOGABA collaborators
10:30~12:00 < GC-15
Tales of AGN tails: How AGN tails become radio relics in merging galaxy clusters?
Wonki Lee(o]¥7]), M. James Jee(X]H=)[Yonsel university]

12:00~13:30 A

P est/ el 2

Nearby Galaxies/Galaxy Clusters 2 SpaF 5 Seliean OHEA [lileens Juveril]

13:30~15:00 —+ GC-16
Kennicutt-Schmidt law with H I velocity profile decomposition in NGC 6822
Hye-Jin Park(¥}t&]|Xl), Se-Heon Oh(Q2A]$1)[Sejong University], Jing Wang,
Yun Zheng[KIAA/Peking University], Hong-Xin Zhang[University of Science and Technology
of China], W.J.G. de Blok[ASTRON/University of Cape Town/University of Groningen]
13:30~15:00 S+ GC-17
Galaxy Group Assembly Histories and the Missing Satellites Problem: A Case for the NGC
4437 Group
Yoo Jung Kim(Z2-57%), Myung Gyoon Lee(o]H+)[SNU]
13:30~15:00 —++ GC-18
Searching for Mgll absorbers in and around galaxy clusters
Jong Chul Lee(0]Z£A)[KASI], Ho Seong Hwang(&3 4)[KASI/SNU],
Hyunmi Song(£30])[Yonsei University]
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Nearby Galaxies/Galaxy Clusters 2 SR Serlileon QAR Seinny Uvely]

13:30~15:00 ++ GC-19
Catching a growing giant: Discovery of a galaxy cluster in formation
Seong-Kook Lee(0o]d=%), Myungshin Im(Q%Al), Bomi Park(8t210]), Minhee Hyun(3913]),
Insu Paek(¥8Q14)[SNU] et al.
13:30~15:00 —+ GC-20
A Weak-lensing Study of the Double Radio Relic Galaxy Cluster Abell 1240
Hyejeon Cho (&3||A)[Yonsel University], Myungkook James Jee (X]H=)[Yonsei University/UC
Davis], Kyle Finner[Yonsei University/CfA]
13:30~15:00 <+ GC-21
Multi-wavelength view of SPT-CL ]J2106-5844: A massive galaxy cluster merger at z~1.13
Kim HyeongHan(Z133h)|[Yonsei University], Luca Di Mascolo[Max-Planck-Institu(MPA)/
University of Trieste/INAF/IFPU], Tony Mroczkowski[ESO], Yvette Perrott[School of
Chemical and Physical Sciences], Lawrence Rudnick[University of Minnesota ], M. James
Jee(R]H=)[Yonsei University/University of California], Eugene Churazov[Max-Planck-Institu
/Space Research Institute], Jordan D. Collier[IDIA/Sydney University], Jose M.
Diego[CSIC-UC], Andrew M. Hopkins[Macquarie University], Jinhyub Kim(ZZX1&)[Yonsei
University], Barbel S. Koribalski[Sydney University/Australia Telescope National Facility],
Joshua D. Marvil[NRAO], Remco van der Burg[ESO], Jennifer L. West[University of Toronto]

15:00~15:20 S AIA|Z

IAZ/AZAU/AS SR

X} - _Ti OFS X]
Historical Astronomy/Education &3 : Hong-Jin Yang(F-SXI)KASI]

15:20~16:20 —+ HE-01
Solar motion described in the Richan lizhi(H##&45), the Richan lifa(H##/&i%) and the
Richan biao(H##3%) of the Kangxi reign treatises on Calendrical Astronomy, Lixiang
kaocheng (B % %)
Seung-Urn choe(£]£9), Min-Jeong Kang(73QI7A)[ITKC], Seulki Kim(Z<7])[SNU],
Sukjoo Kim(ZAAZ)Anyang University], Wonmo Suh(A9€ ), Jinhyon Lee(0]X1d)[Presbyterian
University], Yong Bok Lee(0] &%), Myon U Lee(0o]H-&)[CNUE],
Yang Hong-Jin(Y=2X1)[KASI]
15:20~16:20 <+ HE-02
Performance Improvement and Application Plan of the Radio Telescope of Gwacheon
National Science Museum
Jaeil Cho(&AJY)NCSC/GNSM], Jung-Hoon Kim(ZA&)[SETsystem],
Myunghee Han($Fd3])[GNSM]
15:20~16:20 <+ HE-03
Vertual Reality Astronomy Education Using Planetarium Software
1,2Sanghyun Ha(3}4}31)[KNUE/METASPACE], Jungjoo Sohn(£%Z)[KNUE],
Soonchang Park(8r&%HMETASPACE]
15:20~16:20 5+ HE-04
The Future of the Science Donga Observatory: The C Platform of Astronomy and Space

Science
JaeHyung Lee (o]A&)[Donga Science/Science Donga Observatory],
Wonsub Kim (Z¥)[Donga Science]
16:20~16:40 HEfAmo] A - Q2T AEAL Al E 13
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A2gdrr =AY 0449 169 (&)
2R3 FIERZY) &8 : Byeong-Gon Park(9}'8)[KASI] |
09:30~10:10 = IT-04

Prospects of the gravitational wave astronomy
Hyung Mok Lee(0]3Z)[SNU]
10:10~10:30 S AIA7L
5 1 5%} : Rok-Soon Kim(7122)[KASI]
Solar Astronomy 1
Generation of modern satellite data from Galileo sunspot drawings by deep learning
gr22), Young-Jae Moon(=&#1)[KHU]

10:30~12:00 - SS-01
Harim Lee(o}st¥), Eunsu Park(

10:30~12:00 - SS-02
Generation of He I 1083 nm Images from SDO/AIA 19.3 and 30.4 nm Images by Deep
Learning
Jihyeon Son(£4]%l), Junghun Cha(XFd4), Yong-Jae Moon(=£%), Harim Lee(o]5}&),
Eunsu Park(¥r-24)[KHU], Gyungin Shin(A173¢1)[University of Oxford],
Hyun-Jin Jeong(’d #%!1)[KHU]

Toward accurate synchronic magnetic field maps using solar frontside and Al-generated

10:30~12:00 —t SS-03
), Yong-Jae Moon(=£#*}), Eunsu Park(g}24)[KHU]

A

farside data
Hyun-Jin Jeong(™3
10:30~12:00 —++ SS-04
Visual Explanation of a Deep Learning Solar Flare Forecast Model and Its Relationship to
Kangwoo Yi(0]7}%), Yong-Jae Moon(=&X}), Daye Lim(¥ctto]]), Eunsu Park(¥r22r),
Harim Lee(o]5}d)[KHU]

Physical Parameters

10:30~12:00 + SS-05

Selection of Three (E)UV Channels for Solar Satellite Missions by Deep Learning
Daye Lim(¥t}hof). Yong-Jae Moon(=8Al), Eunsu Park(¥r24~), Jin-Yi Lee(o]X1o])[KHU]

Halo CME mass estimated by synthetic CMEs based on a full ice-cream cone model
Hyeonock Na(44312), Yong-Jae Moon(=84})KHU]

10:30~12:00 S+ SS-06
12:00~13:30 A7
ZH&t : Yong-Jae Moon(=£-A])[KHU]

HYE 2/E|SA 1
Solar Astronomy 2/Solar System 1
Quasi-Periodic Oscillations of Off-Limb Flaring Arcade Loops observed in the SDO/HMI

13:30~15:00 - SS-07
), Valery Nakariakov, Yong-Jae Moon(=&Al), Jin-Yi Lee(o]Xl10])[KHU],
Larisa Kashapova[SB Russian Academy of Science], Kyung-Suk Cho(&73A)[KASI/UST]

R 0lE]

Continuum
=21
&S7)[KASI],

[I-Hyun Cho(

13:30~15:00 + SS-08
Sun-Earth Connection in Korean Historic Observations
Rok-Soon Kim(71&<4)[KASI/UST], Hong-Jin Yang(%
Kyung-Suk Cho(&73dA)[KASI/UST]
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13:30~15:00 ++ SS-09
Apophis Rendezvous Mission: I. Science Goals
Myung-Jin Kim(Z®X1), Hong-Kyu Moon(=&)[KASI], Young-Jun Choi(& g4 )[KASi/UST],

Minsup Jeong(A4ld), Jin Choi(Z]X1), Youngmin JeongAhn(Aordul), Hongu Yang(¥=1),
Seul-Min Baek(¥8401), Hee-Jae Lee(0]3]A})[KASI], Masateru Ishiguro[SNU]

13:30~15:00 I+ SS-10
Apophis Rendezvous Mission: II. Payloads and Operation Scenario
Minsup Jeong(AT1/3)[KASI], Young-Jun Choi(%]9&)[KASI/UST], Hong-Kyu Moon(&5+),
Myung-Jin Kim(7ZA®¥Z1), Jin Choi(%]X1), Bongkon Moon(&#%+), Youngmin JeongAhn(% Qg ol),
Hee-Jae Lee(0]3]Al), Seul-Min Baek(88d81), Hongu Yang(&&)KASI],
Masateru Ishiguro[SNU]
13:30~15:00 —++ SS-11
Rotational instability as a source of asteroidal dust near Earth
Hangbin Jo(x&3Hl), Masateru Ishiguro[SNU]
13:30~15:00 - SS-12
Near-Infrared Photopolarimetry of Large Main Belt Asteroid - (4) Vesta
Yoonsoo P. Bach(8}&4+), Masateru Ishiguro[SNU], Jun Takahashi[Nishi-Harima

Astronomical Observatory], Hiroyuki Naito[Nayoro Obeservatory], Jungmi Kwon(#d70])[The
University of Tokyo], Daisuke KurodalKyoto University]

15:00~15:20 ZAIAIZE

A 2 ZHF . Youngmin JeongAhn(& % 91)[KASI]
Solar System 2 © e=e°

15:20~16:20 S+ SS-13
Polarimetry of (162173) Ryugu at the Bohyunsan Optical Astronomy Observatory using the
1.8-m Telescope with TRIPOL
Sunho Jin(A1A35), Masateru Ishiguro[SNU], Daisuke Kuroda[Kyoto University],
Jooyeon Geem(7Z1Z39), Yoonsoo P. Bach(¥r-&2), Jinguk Seo(AAI=)[SNU],
Hiroshi Sasago[Sasago Co], Shuji Sato[Nagoya University]
15:20~16:20 S+ SS-14
Study of Hydrated Asteroids via Polarimetry: Correlation between Polarimetric Properties
and the Degree of Aqueous Alteration of Hydrated asteroids
Jooyeon Geem(Z1Z&¢), Masateru Ishiguro[SNU], Hiroyuki Naito[Nayoro Observatory],
Daisuke Kurodal|Kyoto University], Koki Takahashi, Tomohiko Sekiguchi|Hokkaido
University], Seiko Takagi, Tatsuharu Ono, Kiyoshi Kuramoto[Hokkaido University],
Tomoki NakamuralTohoku University]
15:20~16:20 - SS-15
Isotopic Compositions of Ruthenium Predicted from Stellar Evolution Using the NuGrid

Project
Seonho Kim(ZA13), Kwang Hyun Sung(d333), Kyujin Kwak(Z+X1)[UNIST]
16:20~16:40 HEtAHo]A - 2T AL A4 F 1 9]
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2RA AL Rd) z}4 : Byeong-Gon Park(¥hH-2)[KASI]

09:30~10:10 = IT-04
Prospects of the gravitational wave astronomy
Hyung Mok Lee(0]3Z)[SNU]

10:10~10:30 AA)7

- LI

o

SFE/FE2AY FEOUA

Z} - Aol i Uni i
Cosmology/Dark Matter & Dark Energy Sl ¢ i L sl s Mense Wntiarh sy

10:30~12:00 =+ CD-01
Cosmic Dawn III: Simulating the Reionization of the Local Group
Kyungjin Ahn(Qt73%1)[Chosun University]
10:30~12:00 + CD-02
The clustering of critical points in the evolving cosmic web
Junsup Shim(A%&/3)[KIAS], Sandrine Codis[IAP/IPhT],
Christophe Pichon[KIAS/IAP/IPhT], Dmitri Pogosyan[KIAS/University of Albertal],
Corentin Cadiou[University College]
10:30~12:00 —++ CD-03
Testing LCDM with eBOSS / SDSS
Ryan E. Keeley[KASI], Arman Shafieloo[KASI/UST], Gong-bo Zhao[NAO],
Hanwool Koo(t8He)[KASI/UST]
10:30~12:00 — CD-04
Be it unresolved: Measuring time delays from unresolved light curves
Satadru Bag[]KASI], Alex G. Kim, Eric V. Linder[UC Berkeley]|, Arman Shafieloo[KASI/UST]
10:30~12:00 S+ CD-05
Accurate application of Gaussian process regression for cosmology
Seung-gyu Hwang(&<1)[Yonsei University],
Benjamin L’Huillier[Yonsei University/Sejong University]
10:30~12:00 + CD-06
Comparing Bayesian model selection with a frequentist approach using iterative method of
smoothing residuals
Hanwool Koo(4+3r2), Arman Shafieloo[KASI/UST], Ryan E. Keeley[KASI],
Benjamin L’Huillier[Sejong University]

12:00~13:30 ESESPNPY

2JTYE UEHI

A} i HFA =
Small Telescope Network of Korea “T cereng Pl lllae Ul

13:30~15:00 ++ STN-01
Korean Small Telescope Network
Myungshin Im(QHAI[SNU], Yonggi Kim(Z-87])[CBNU], Wonseok Kang(7+¥&A)[NYSC],
Chung-Uk Lee(0]%2)[KASI|, Heewon Lee(0]3]¥)[ejong University],
Soojong Pak(812%)[KHU], Hyunjin Shim(A31)[KNU], Hyun-11 Sung(’]32)[KASI],
Taewoo Kim(ZJEJ-L)[NYSC], Seong-Kook J. Lee(0]Ad =), Gu Lim(¥YL),
Gregory S.-H. Paek(882-3h), Jinguk Seo(A]X1=)[SNU], Joh-Na Yoon(&82})[CBNUO],
Dohyeong Kim(Z1=&)[PNU], SomangNet team
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Small Telescope Network of Korea SRR e

13:30~15:00 —+t STN-02
Observations of exoplanets with small telescopes
Yonggi Kim(Z1£7])[CBNU], Wonseok Kang(Z3€A)[NYSC], Taewoo Kim(ZEJ-X)NYSC/CBNU],
Tobias C. Hinse[CNU], Joh-Na Yoon(&2W)[CBNU], Haeun Kim(Zs})[CBNU],
SoonChang Park(2F%H)[METASPACE],
13:30~15:00 < STN-03
Development of automatic vacuum control system to improve CCD cooling performance
Joh-Na Yoon(&2W)[CBNUOQO], SeongHyeon Song(443)[METASAPCE/CBNU],
SoonChang Park(¥r<AHMETASAPCE], Yonggi Kim(Z-87])[CBNU],
13:30~15:00 =+ STN-04
Performance evaluation of the 76 cm telescope at Kyung Hee Astronomical Observatory
(KHAOQ)
Tae-Geun Ji(X|E]2), Jimin Han(3tA]91), Hojae Ahn(QrSAf)[KHU], Sumin Lee(0]4T1),
Dohoon Kim(7Z1=%), Kyung Tae Kim(Z7d&})[KHU], Myungshin Im(™HAl)[SNU],
Soojong Pak(8t4%)[KHU]
13:30~15:00 <+ STN-05
Time-series CCD photometry of the open cluster M44
Lee Ho(0]&)[Gyeonggi Science High School]
13:30~15:00 S+ STN-06
Optical follow-up observation of three long GRBs with SomangNet facilities
Gregory S.H. Paek(¥1<£3}H), MyungShin Im(™HAl), Joonho Kim(Z1&3), Gu Lim(Y),
Mankeun Jeong(%J 9H)[SNU], Wonseok Kang(Zd¥dA), Taewoo Kim(ZJEJ-)NYSC],
Otabek Burkhonov, Davron Mirazaqulov, Shyhrat A. Ehgamberdiev[Ulugh Beg Astronomical
Institute], Seo Jinguk(AMZX1=)[SNU], Chung-Uk Lee(0]%<), Seung-Lee Kim(Z<2]),
Hyung-11 Sung(’d3 Y)[KASI]

15:00~15:20 FAIA|ZE

22/ B /225t

v 2AAd
Interstellar Medium/Star Formation/The Galaxy 37 ¢ Jungyeon Cho(=2A)CNU]

15:20~16:20 = IM-01
Gravitational Instability of Protoplanetary Disks around Low-mass Stars
Gain Lee(©0]7}91), Woong-Tae Kim(Z1-2E])[SNU]
15:20~16:20 + IM-02
Probing the Conditions for the Atomic-to-Molecular Transition in the Interstellar Medium
Gyueun Park(¥r12)[KASi/UST], Min-Young Lee(0]21)[KASI]
15:20~16:20 —+ IM-03
Local TIGRESS Simulations of Star Formation in Spiral Galaxies
Woong-Tae Kim(Z-2E})[SNU], Chang-Goo Kim(71&t), Eve C. Ostriker[Princeton University]
15:20~16:20 5+ IM-04
Star formation in nuclear rings controlled by bar-driven gas inflow
Sanghyuk Moon(=24t&l), Woong-Tae Kim(Z-2E})[SNU], Chang-Goo Kim(ZI1AF1L),
Eve C. Ostriker[Princeton University]

u]
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| 9]2.235}/ 25} Galaxy Evolution/Cosmology)

PGC-01

PGC-02

PGC-03

PGC-04

PGC-05

PGC-06

PGC-07

PGC-08

PGC-09

PGC-10

PGC-11

Interferometric Monitoring of Gamma-ray Bright AGNs:Measuring the Magnetic Field
Strength of 4C+29.45

Sincheol Kang(73A1A), Sang-Sung-Lee(0]Ad)[KASI/UST], Jeffrey Hodgson[KASI/Sejong

University], Juan-Carlos Algaba[University of Malaya], Jee Won Lee(0]R}&)[KASi],

Jae-Young Kim(ZI&Xj ¥ )[Max-Plank-Institut], Jongho Park(¥}% 3 )[Academia Sinical,

Motoki Kino[NAOJ/Kogakuin University], Daewon Kim(ZAtH¥), Sascha Trippe[SNU]

The Origin of the Type Il Component in the Black Eye Galaxy M64
Jisu Kang(73x]4s), Yoo Jung Kim(Z-87%), Myung Gyoon Lee(o]™H+)[SNU],
In Sung Jang(&Q14d)[University of Chicago]

Testing Web Feeding Model for Star Formation in Galaxy Clusters in the COSMOS Field
Eunhee Ko(11-23]), Myungshin Im(YHAl), Seong-Kook Lee(0]A=), Minhee Hyun(37913])[SNU]

NewHorizon: On the Quenching Mechanisms of the Dwarf Galaxies
Seonwoo Kim(ZA<), Jinsu Rhee(0]%14+), San Han($HH[Yonsei University], Hoseung
Choi(2] 3 A)[KASI], Sukyoung K. Yi(o]AdY)[Yonsei University], the NewHorizon collaboration

Pure Density Evolution of the Ultraviolet Quasar Luminosity Function at 2 < z < 6
Yongjung Kim(71-874)[Peking University], Myungshin Im(QHAI)[SNU]

GECKO Optical Follow-up Observation of Three Binary Black Hole Merger Events
Joonho Kim(Z&3), Myungshin Im(¥®Al), Gregory S. H. Paek(¥8<£3H[SNU],
Chung-Uk Lee,(0]%2), Seung-Lee Kim,(Z242])[]JKASI, Seo-Won Chang(XrA1{d),
Changsu Choi(Z]&F4r), Sungyong Hwang(&4173)[SNU], Wonseok Kang, (73 A)[NYSC],
Sophia Kim(Z1Amo})[SNU], Taewoo Kim(ZEJ-2)NYSC], Hyung Mok Lee(o]& =), Gu Li ),
Jinguk Seo(AMZA1=)[SNU], Hyun-II Sung(’d ¥ Y)[KASI]

Measuring sub-mm emission from local AGN host galaxies by JCMT SCUBA-2

Changseok Kim(ZA&A), Jong-Hak Woo(%-%8H)[SNU], Aeree Chung(®ofd]),
Junhyun Baek(81&d&)[Yonsei University], Yashashree Jadhav[SNU]

KS4 Galaxy Clusters Catalog in Southern Sky
Bomi Park(¥t®0]), Myungshin Im(¥ A1), Joonho Kim(71%& %), Minhee Hyun(¥§13]),
Seong-Kook Lee(o]=)[SNU], Jae-Woo Kim(ZIXj-2)[KASI]

Globular Clusters in the NGC 4839 Group Merging with Coma: What Do They Tell about
the Group History?
Seong-A 0O(2740}), Myung Gyoon Lee(o]H+)[SNU]

The first five-year results of Seoul National University AGN Monitoring Project
Shu Wang, Jong-Hak Woo(%%3h), Donghoon Son(&%%)[SNU], Jaejin Shin(AXJZD[KNU],
Hojin Cho(%]3.A1)[SNU], SAMP collaboration

A GMOS/IFU Study of Enhanced Star Formation Activity of Jellyfish Galaxies in Massive
Galaxy Clusters

Jeong Hwan Lee(o]&#h), Myung Gyoon Lee(o]®H+t), Jisu Kang(7FX]4),

Brian S. Cho(ZHEz2}o])[SNU], Jae Yeon Mun(=xf<¥)[Australian National University]
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PGC-12
Intensive Monitoring Survey of Nearby Galaxies (IMSNG) : Constraints on the progenitor
system of a normal Type Ia SN 2019ein from its light curve at the early phase
Gu Lim(¥t), Myungshin Im(2®A1),[SNU] Dohyeong Kim(Z1 =3)[KASI],
Gregory S. H Paek(¥8£8}), Changsu Choi(&]%}4), Sophia Kim(ZAmd]op),
Sungyong Hwang(&/d-2)[SNU], IMSNG team
PGC-13
Understanding the connection between 032 and LyC escape based on numerical
simulations
Suhyeon Choe(®]43), Taysun Kimm(ZJEjA)[Yonsei University],
Harley Katz[University of Oxford], Teahwa Yoo(&-Ei3H[Yonsei University]
PGC-14
Giant Molecular Cloud Properties of WISDOM galaxies - NGC 5806 and NGC 6753
Woorak Choi(£]-22h)[Yonsei University], Lijie Liu[Technical University of Denmark].
Martin Bureau[University of Oxford], Timothy Davis[Cardiff University],
Aeree Chung(Aoli2])[Yonsei University], and the WISDOM Team
PGC-15

Evolution of the spin of late-type galaxies caused by galaxy-galaxy interactions
Jeong-Sun Hwang(&7A)[Sejong University/GNUE], Changbom Park(¥t%3H)[KIAS],
Soo-hyeon Nam(‘Zd4¢)[Korea University], Haeun Chung(®st-2)[University of Arizonal

| H712A /84 /9 2]-25HISM/Star Formation/Milky Way Galaxy) |

An automated analysis tool for the IR absorption spectra of interstellar ices
Chul-Hwan Kim(Z &%), Jeong-Eun Lee(o]&-&)[KHU], Jaeyeong Kim(Z1A]¥), Woong-Seob
Jeong("d-&-4)[KASI]
PIM-02
Quantifying Variability of YSOs in the Mid-IR Over Six Years with NEOWISE

Wooseok Park(8r2A), Jeong-Eun Lee(o]A2)KHU], Carlos Contreras Penal|University of
Hertfordshire/University of Exeter], Doug Johnstone[NRC/University of Victoria],
Gregory Herczeg[Peking University], Sieun Lee(0]A]-2)[KHU], Seonjae Lee(o]dA})[SNU],
Anupam Bhardwaj[KASI], Gerald Schieven[NRC]

PIM-03
Dust scattering simulation of far-ultraviolet light in the Milky Way
Young-Soo Jo(RY4)[KASI], Kwang-Il Seon(X134d)[KASI/UST], Kyoung-Wook
Min(91732)[KAIST], Woong-Seob Jeong(-&/3)[KASI], Adolf N. Witt[University of Toledo]

| 2% 2(Cosmology) |

PCD-01
Cosmology in University of Seoul
Hyeonmo Koo(++3 %), Seyeon Hwang(&A|H), Hannah Jhee(X]3HY}), Young Ju(Zx9%g),
Sumi Kim(7Z1410]), Sangnam Park(gtd)[University of Seoul],
Hyunmi Song(£30])[Yonsei University], Cristiano Sabiu[University of Seoul], Rory Smith,
Sungwook E. Hong(&4<2)[KASI], Jaewon Lee(o] ¥ )ungwon University], Dongsu Bak(¥8=2~),
Inkyu Park(g€rQl#)[University of Seoul]
PCD-02
The clumping factor of the IGM at the epoch of reionization in the SPHINX simulations
Taehwa Yoo(SEjg}H), Taysun Kimm(ZEjA)[Yonsei University], the SPHINX collaboration
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| 29 =m=7]|%&(Astrophysical Techniques)

PAT-01
Preliminary Optical and Opto-mechanical Design of Solar Telescope on Super Eye Bridge
Program
Yunjong Kim(Z1&%), Jihun Kim(ZX]$1)[KASI], II Kweon Moon(=YH)KRISS],
Jaegun Yoo(&Ai71)[Antbridge Inc.], Youra Jun(X-82}), Seonghwan Choi(Z]/d%t),
Jeong-Yeol Han(st &)[KASI|, Kwanghui Jeong(”]43])Antbridge Inc.]
PAT-02
Formation CubeSat Constellation, SNIPE mission
Jaejin Lee(o]XjA1)[KASI], SNIPE Team
PAT-03
Status and Plan of KMTNet Operation
Chung-Uk Lee(0]%2), Seung-Lee Kim(Z142]), Dong-Joo Lee(0]=Z), Sang-Mok Cha(XIA+H=),
Yongseok Lee(°]§-A), Dong-Jin Kim(7]5%l), Hong Soo Park(‘ﬂ}—‘?—A) Seung-Cheol
Bang(tA1&), Hyunwoo Kang(743-%), Sungwook E. Hong(Z/4<2), Jae-Woo Kim(ZXH-)[KASI]
PAT-04

KPDS user interface and science data transfer sequence for scientists and public users in
Korea Lunar Exploration Program
Joo Hyeon Kim(rlawngus)KARI]

| El/ENYgA(Solar/Solar System) |

PSS-01
Triggering processes of two different eruptive events in active region 11283 using
observation-based models
Jihye Kang(7}X]3]|[KHU], Satoshi Inoue[University Heights], Yong-Jae Moon(=2X})[KHU]
PSS-02
BITSE Preliminary Results

Su-Chan Bong(E4%H), Heesu Yang(%s]4), Jae-Ok Lee(o]A=:), Yeon-Han Kim(71HSH[KASI],
Kyung-Suk Cho(Z=73A)[KASI/UST], Seonghwan Choi(&]A&}), Ji-Hye Baek(¥8X]3d]]),

Jongyeob Park(g8t&<), Jihun Kim(7Z1X]¢), Young-Deuk Park(8/9%E), Rok-Soon Kim(ZAE%),
Eun-Kyung Lim(Y-27)[KASI|, Seiji Yashiro, Pertti A. Makela, Nelson L. Reginald,
Neeharika Thakur[NASA/Catholic University], Natchimuthuk Gopalswamy,

Jeffrey S. Newmark, Qian Gong[KASI]

PSS-03
Can Al-generated EUV images be used for determining DEMs of solar corona?
Eunsu Park(gt22), Jin-Yi Lee(o]X10]), Yong-Jae Moon(=2%)[KHU], Kyoung-Sun
Lee(0] 3 A1)[SNU], Harim Lee(0]5}&), II-Hyun Cho(Z2¥3&), Daye Lim(t}hof)[KHU]

[ 71Et |
PHA-01

Current Status and Future Prospects of Korean VLBI Network (KVN)
Taehyun Jung(®Ejdl), Bong Won Sohn(£%5-9), Byunghwa So(4A%3}), Chungsik Oh(2
Do-Heung Je(A|=%), Do-Young Byun(81=9%), Dong-Kyu Jung(=+t+), Duk Gyoo Roh(x
Euikyum Lee(0]9]7), Hyo Ryoung Kim(Zd& %), Hyun-Goo Kim(

Hyungkyu Byun(¥3 1), Hyunsoo Chung(3<), In Sung Yim(2<9l14d), Jae-Young Kim(
Jaeheon Kim(Z1x]3), Jaehwan Yeom(ZXj&), Jaesik Shin(A1x]Al), Jeong-Je Park(
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Jeong-Sook Kim(ZdA <), Jungwook Hwang(EA<), Kiyoaki Wajima, Min-Gyu Song
Moon-Hee Chung(%++3]), Nobuyuki Sakai, Sang-Hyun Lee(0]A}d), Sang-Sung Lee
Sej-Jin Oh(QA]X1), Seog Oh Wi(§JA ), Seungrae Kim(7Z1<2l), Soon-Wook Kim
Sung-Mo Lee(o]d ), Yong-Woo Kang(}8%), Young Chol Minh

Young-Sik Kim(ZdF2l), Youngjoo Yun(
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PHA-02
OWL-Net: A global network of robotic telescopes
Myung-Jin Kim(7Z1®¥X1), Hong-Suh Yim(¥Y&A]), Dong-Goo Roh(x%), Jin Choi(Z]Al),
Jang-Hyun Park(¥}%}&d), Jaemann Kyeong(ZdXi9t), Young-Sik Park(8FFAl1),
Jung Hyun Jo(£%3l), Wonyong Han(3t¥-8), Jiwoong Yu(8X]-<), Hong-Kyu Moon(=Et),
Yoon-Ho Park(8}&-3), Sungki Cho(Z<7])[KASI], Young-Jun Choi(%]d&)[KASI/UST],
Eun-Jung Choi(Z]-24)[KASI]
PHA-03
SkyMapper Optical Follow-up of Gravitational Wave Triggers: Overview of Alert Science
Data Pipeline (AlertSDP)
Seo-Won Chang(%A1)[SNU]
PHA-04

All about the Gemini Proposal Routes: FT, DDT, and PW
Ji Yeon Seok(MA]¥), Soung-Chul Yang(Y’d&), Yun-Kyeong Sheen(Al-&7),
Narae Hwang(&ual]), Jea-Joon Lee(o]x]Z)[KASI]
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[Z IT-01] SDSS-V: Pioneering Panoptic
Spectroscopy

Juna A. Kollmeier
Carnegie Institution for Science

[ will describe the current progress within the
Fifth  Generation of SDSS. SDSS-V is an
unprecedented all-sky spectroscopic survey of
over six million objects. It is designed to decode
the history of the Milky Way galaxy, trace the
emergence of the chemical elements, reveal the
inner workings of stars, and investigate the origin
of planets. It will provide the most comprehensive
all-sky spectroscopy to multiply the science from
the Gaia, TESS and eROSITA missions. SDSS will
also create a contiguous spectroscopic map of the
interstellar gas in the Milky Way and nearby
galaxies that is 1,000 times larger than the state of
the art, uncovering the self-regulation mechanisms
of galactic ecosystems. It will pioneer systematic,
spectroscopic monitoring across the whole sky,
revealing changes on timescales from 20 minutes
to 20 years. I will highlight key areas of current
scientific and technical development as well as
opportunities to participate in the survey
underway.

[Z IT-02] Infrared Space Missions in Korea
for the Astronomical Research

Woong-Seob Jeong!'?

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

The unknown excess emission in the
near-infrared is thought to be related to the
evolution of galaxies in the early epoch of
Universe. Due to its extremely faint brightness, it
can be observed only in space. Many infrared
space missions have been tried to trace the origin
of the Cosmic Infrared Background through the
measurement of its absolute brightness and its
spatial fluctuation. In addition, the infrared
observations can address questions ranging from
the origin of first galaxies in the Universe to the
formation of stars. I will overview the Korean
infrared space missions and introduce the status
of the recent international collaboration mission,

SPHEREXx.

[& IT-03] Evidence for a decelerating cosmic
expansion from supernova cosmology

Young-Wook Lee
Department of Astronomy, Yonsei University,
Seoul, Korea

Supernova (SN) cosmology is based on the
assumption that the width-luminosity relation
(WLR) in the type Ia SN luminosity standardization
would not vary with progenitor age. Unlike this
expectation, recent age datings of stellar
populations in host galaxies have shown significant
correlations between progenitor age and Hubble
residual (HR). It was not clear, however, how this
correlation arises from the SN luminosity
standardization process, and how this would
impact the cosmological result. Here we show that
this correlation originates from a strong progenitor
age dependence of the WLR and color-luminosity
relation (CLR), in the sense that SNe from younger
progenitors are fainter each at given light-curve
parameters x1 and c¢. This is reminiscent of
Baade's discovery of two Cepheid period-luminosity
relations, and, as such, causes a serious
systematic bias with redshift in SN cosmology. We
illustrate that the differences between the high-z
and low-z SNe in the WLR and CLR, and in HR
after the standardization, are fully comparable to
those between the correspondingly young and old
SNe at intermediate redshift, indicating that the
observed dimming of SNe with redshift is most
likely an artifact of over-correction in the
luminosity standardization. When this systematic
bias with redshift is properly taken into account,
there is no evidence left for an accelerating
universe, and the SN data now support a
decelerating cosmic expansion. Since the SN
cosmology has long been considered as the most
direct evidence for an accelerating universe with
dark energy, this finding poses a serious question
to one of the cornerstones of the concordance
model.

[= IT-04] Prospects of the gravitational wave
astronomy

Hyung Mok Lee
Seoul National University

Since the first direct detection of the
gravitational waves in 2015, more than 50 events
coming from the merging of compact binaries
composed of black holes and neutron stars have
been observed. The simultaneous detection of
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gravitational waves and electromagnetics waves
from the merging of neutron stars opened up
multi-messenger astronomy. The forthcoming
observations with better sensitivity by the network
of ground based detectors will enrich the
gravitational wave source populations and provide
valuable information regarding stellar evolution,
dynamics of dense stellar systems, and star
formation history across the cosmic time. The
precision of the Hubble constant from the distance
measurement of gravitational sources will improve
with more binary neutron star events are observed
together with the aftweglows. [ will also briefly
cover the expected scientiic outcomes from the
future detectors that are sensitive to much lower
frequenies than current detectors.

R 28 / 28T
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[+ GC-01] Statistical Analysis of Interacting
Dark Matter Halos: On two physically distinct
interaction types

Sung-Ho An', Juhan Kim?, Jun-Sung Moon',
Suk-Jin Yoon!

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

ZCenter for Advanced Computation, Korea Institute
for Advanced Study

We present a statistical analysis of dark matter
halos with interacting neighbors using a set of
cosmological simulations. We classify the neighbors
into two groups based on the total energy (£;) of
the target—neighbor system: flybying neighbors (£i,
> 0) and merging ones (£, < 0). First, we find a
different trend between the flyby and merger
fractions in terms of the halo mass and large-scale
density. The flyby fraction highly depends on the
halo mass and environment, while the merger
fraction show little dependence. Second, we
measure the spin—orbit alignment, which is the
angular alignment between the spin of a target
halo (g*) and the orbital angular momentum of its
neighbor (Z). In the spin—orbit angle distribution,
the flybying neighbors show a weaker prograde
alignment with their target halos than the merging
neighbors do. With respect to the nearest filament,
the flybying neighbor has a behavior different from
that of the merging neighbor. Finally, we discuss
the physical origin of two interaction types.

[+ GC-02] Dual effects of ram pressure on
star formation in multiphase disk galaxies
with strong stellar feedback

28 / Bull. Kor. Astron. Soc. Vol. 46 No.1, April 2021

Jaehyun Lee!, Taysun Kimm? Harley Katz®, Joakim
Rosdahl?, Julien Devriendt’, and Andrianne Slyz®

'Korea Institute for Advanced Study, ?Yonsei
University, *University of Oxford, *Université de
Lyon

We investigate the impact of ram pressure
stripping due to the intracluster medium (ICM) on
star-forming disk galaxies with a multiphase
interstellar medium maintained by strong stellar
feedback. We carry out radiation-hydrodynamic
simulations of an isolated disk galaxy embedded in
a 1011 M® dark matter halo with various ICM
winds mimicking the cluster outskirts (moderate)
and the central environment (strong). We find that
both star formation quenching and triggering
occur in  ram = pressure-stripped —galaxies,
depending on the strength of the winds. HI and H2
in the outer galactic disk are significantly stripped
in the presence of moderate winds, whereas
turbulent pressure provides support against ram
pressure in the central region, where star
formation is active. Moderate ICM winds facilitate
gas collapse, increasing the total star formation
rates by ~40% when the wind is oriented face-on
or by ~80% when it is edge-on. In contrast, strong
winds rapidly blow away neutral and molecular
hydrogen gas from the galaxy, suppressing star
formation by a factor of 2 within ~200 Myr. Dense
gas clumps with nH=10 M® pc-2 are easily
identified in extraplanar regions, but no significant
young stellar populations are found in such
clumps. In our attempts to enhance radiative
cooling by adopting a colder ICM of T=106K only a
few additional stars are formed in the tail region,
even if the amount of newly cooled gas increases
by an order of magnitude.

[ GC-03] The Origin of the Spin—Orbit
Alignment of Galaxy Pairs

Jun-Sung Moon!, Sung-Ho An', Suk-Jin Yoon!
!Department of Astronomy, Yonsei University

Galaxies are not just randomly distributed in
space; instead, a variety of galaxy alignments have
been found over a wide range of scales. Such
alignments are the outcome of the combined effect
of interacting neighbors and the surrounding
large-scale structure. Here, we focus on the spin—
orbit alignment (SOA) of galaxy pairs, the
dynamical coherence between the spin of a target
galaxy and the orbital angular momentum of its
neighbor. Based on a recent cosmological
hydrodynamic simulation, the IlustrisTNG project,
we identify paired galaxies with mass ratios from
1/10 to 10 at z = 0 and statistically analyze their
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spin—orbit angle distribution. We find a clear
preference for prograde orientations (i.e., SOA),
which is more prominent for closer pairs. The SOA
is stronger for less massive targets in
lower-density regions. The SOA witnessed at z = 0
has been developed progressively since z = 2.
There is a clear positive correlation between the
alignment strength and the interaction duration
with its current neighbor. Our results suggest the
scenario in which the SOA is developed mainly by
interactions with a neighbor for an extended period
of time, rather than by the primordial torque
exerted by the large-scale structure.

[+ GC-04] Star-Gas Misalignment in
Galaxies: II. Origins Found from the
Horizon-AGN Simulation

Donghyeon J. Khim!, Sukyoung K. Yi!, the
Horizon-AGN team, and the SAMI team
'Department of Astronomy and Yonsei University
Observatory, Yonsei University, Seoul 03722,
Republic of Korea

There have been many studies aiming to reveal
the origins of the star-gas misalignment found in
galaxies, but there still is a lack of understanding
of the contribution from each formation channel
candidate. We explore the properties, origins, and
lifetimes of the star-gas misalignment using
Horizon-AGN, a large-volume cosmological
simulation. First, the misalignment fraction shows
a strong anti-correlation with the Kkinematic
morphology (V/sigma) and the cold gas fraction of
the galaxy. This result is consistent with the result
of integral field spectroscopy observations. Second,
we have identified four main formation channels of
misalignment and quantified their level of
contribution: mergers (35%), interaction with
nearby galaxies (23%), interaction with dense
environments or their central galaxies (21%), and
secular evolution including smooth accretion from
neighboring filaments (21%). Third, the decay
timescale of the misalignment is strongly linked
with the kinematic morphology of the galaxy:
early-type galaxies (2.28 Gyr) tend to have a longer
misalignment lifetime than LTGs (0.49 Gyr). We also
found that the morphology and cold gas fraction
are both and independently anti-correlated with
the misalignment lifetime.

[+ GC-05] Cosmological N-body simulations
for Intracluster Light using the Galaxy
Repacement Technique

Kyungwon Chun', Jihye Shin!, Rory Smith'?,
Jongwan Ko'?, Jaewon Yoo’

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

Intracluster light (ICL) is composed of the stars
diffused throughout the galaxy cluster but does not
bound to any galaxy. The ICL is a ubiquitous
feature of galaxy clusters and occupies a
significant fraction of the total stellar mass in the
cluster. Therefore, the ICL components are
believed to help understand the formation and
evolution of the clusters. However, in the
numerical study, one needs to perform the
high-resolution cosmological hydrodynamic
simulations, which require an expensive
calculation, to trace these low-surface brightness
structures (LSB). Here, we introduce the Galaxy
Replacement Technique (GRT) that focuses on
implementing the gravitational evolution of the
diffused ICL structures without the expensive
baryonic physics. The GRT reproduces the ICL
structures by a multi-resolution cosmological
N-body re-simulation using a full merger tree of
the cluster from a low-resolution DM-only
cosmological simulation and an abundance
matching model. Using the GRT, we show the
preliminary results about the evolution of the ICL
in the on-going simulations for the various
clusters.

[+ GC-06] Particle Tagging Method to Study
the Formation and Evolution of Globular
Clusters in Galaxy Clusters

So-Myoung Park, Jihye Shin, Rory Smith,
Kyungwon Chun

Korea Astronomy and Space Science [nstitute
(KASI)

Globular clusters (GCs) form at the very early
stage of galaxy formation, and thus can be used as
an important clue indicating the environment of
the galaxy formation era. Although various GC
formation scenarios have been suggested, they
have not been examined in the cosmological
context. Here we introduce the ‘particle tagging
method’” in order to investigate the formation
scenarios of GCs in a galaxy cluster. This method
is able to trace the evolution of GCs that form in
the dark matter halos which undergo the
hierarchical merging events in galaxy cluster
environments with an effective computational time.
For this we use dark matter merger trees from the
cosmological N-body simulation. Finally, we would
like to find out the best GC formation scenario
which can explain the observational properties of
GCs in galaxy clusters.
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[A GC-07] The impact of the ISM on Lyman
alpha emission in idealized galaxy
simulations

Do Woon Lee!, Taysun Kimm!, Hyunmi Song!,
Taehwa Yoo!, Jeremy Blaizot?, Leo Michel Dansac?
!Department of Astronomy, Yonsei University, 50
Yonsei-ro, Seodaemun-gu, Seoul 03722, Republic
of Korea

2Univ Lyon, Univ Lyonl, Ens de Lyon. CNRS,
Centre de Recherche Astrophysique de Lyon
UMR5574, F-69230, Saint-Genis-Laval, France
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[+ GC-08] Lyo. Polarization: An Implication
to the Lyoa Blobs

Kwang-1l Seon!? (M)

'Korea Astronomy & Space Science Institute
(eF=329728), *University of Science &
Technology (Z}8}7]= & g el-d sl i)

The extended Lya nebulae (also known as Lya
blobs or LABs) observed at z=2-6 can provide clues
to galaxy formation in the early universe. The
connection of LABs with the overdensities of
compact Lya emitters suggests that they are
associated with matter density peaks in the
universe and thus likely to evolve into the
present-day groups and clusters of galaxies.
However, the mechanism powering the extended Ly

30 / Bull. Kor. Astron. Soc. Vol. 46 No.1, April 2021

o emission in LABs is remained controversial. The
detection of polarization signals that follow the
theoretically predicted trend is interpreted as
strong evidence supporting that the LABs are
caused primarily by the resonance scattering of Ly
o originating from star-forming galaxies and AGNs.
However, Trebitsch et al. (2016) claimed that the
radial profile of polarization could be better
explained by the scenario in which Lya photons
are produced in the cooling gas surrounding
galaxies and then self-scattered by the gas, rather
than by the scattering scenario of photons
originating from the central galaxies. In this
presentation, wusing LaRT, a state-of-art Lya
radiative transfer code, it is demonstrated that the
observed polarization pattern can be reproduced
even with the scattering scenario.

[+ GC-09] On-the-fly ionizing photon
non-conservation correction for the
Excursion-set reionization models

Jaehong Park!, Bradley Greig2 and Andrei
Mesinger3

!Korea Institute for Advanced Study (KIAS)
?University of Melbourne, Australia
JScuola Normale Superiore, Italy

In order to generate the 3D structure of the

21-cm signal during the reionization,
semi-numerical simulations based on Excursion set
formalism are broadly used. However,

semi-numerical simulations in the realization of
the 3D structure are known to be the ionizing
photon non-conserving by the structure of the
Excursion set approach. Recently, explicit photon
conserving algorithms for semi-numerical
simulations introduced, but they are still too slow
when forward modelling the 21-cm signal with
high-dimensional parameter spaces. Here, we
introduce a new method for approximately
correcting photon non-conservation, which can be
applied on-the-fly. This method is tailored towards
the efficient simulation and Bayesian inference with
high-dimensional parameter space. Then, we
investigate how large an impact that photon
non-conservation has on astrophysical parameter
inference by performing an MCMC analysis. We
find that the ionizing escape parameter is deviated
from the fiducial value by 2 sigma when we infer
astrophysical parameters without this correction.

[+ GC-10] Possibility of a second AGN in
NGC 1068

Jaejin Shin'?, Jong-Hak Woo?, Minjin Kim'
'Kyungpook National University, “Seoul National



University

We will present a scenario of the presence of a
second AGN in a nearby Seyfert galaxy, NGC 1068.
Using VLT/MUSE IFU data, we investigated the
complex kinematics of ionized gas in the central
region of NGC 1068. Interestingly, at a distance of
180 pc to the northeast from the nucleus of NGC
1068, we detected a kinematical signature of the
launching point of AGN gas outflows, which
suggests that there would be a second AGN. We
will also discuss another supporting evidence of
the second AGN based on previous
spectropolarimetric results.

[+ GC-11] Merging, Recoiling, or
Slingshotting of Supermassive Black Holes in
a Red AGN 1659+1834

Dohyeong Kim' and Myungshin Im?
'Pusan National University (8AM}grw), *Seoul
National University (A]-&CtH3stw)

We report the Gemini Multi-Object Spectrograph
(GMOS) Integral Field Unit (IFU) observation of a
red active galactic nucleus (AGN),
2MASS]165939.7+183436 (1659+1834). 1659+1834 is
a prospective merging supermassive black hole
(SMBH) candidate due to its merging features and
double-peaked broad emission lines. The
double-peaked broad emission lines are
kinematically separated by 3000 km/s, with the
SMBH of each component weighing at 1078.9 and
1077.1 solar mass. Our GMOS IFU observation
reveals that the two components of the
double-peaked broad emission line are spatially
separated by 0.085" (~250pc). In different
assumptions for the line fitting, however, a null
(<0.05") or a larger spatial separation (~0.15") are
also possible. For this GMOS IFU observational
results of 1659+1834, various models can be viable
solutions, such as the disk emitter and multiple
SMBH models. We believe that these results show
the need for future research of finding more
multiple SMBH systems in red AGNs.

[+ GC-12] The faintest quasar luminosity
function at z ~ 5 from Deep Learning and
Bayesian Inference

Suhyun Shin and Myungshin Im

Astronomy Program, FPRD, Department of Physics
\& Astronomy, Seoul National University, 1
Gwanak-ro, Gwanak-gu, Seoul 08826, Republic of
Korea

To estimate the contribution of quasars on

keeping the IGM ionized, building a quasar
luminosity function (LF) is necessary. Quasar LFs
derived from multiple quasar surveys, however,
are incompatible, especially for the faint regime,
emphasizing the need for deep images. In this
study, we construct quasar LF reaching
M, 450~—21.5 AB magnitude at z ~ 5, which is 1.5
mag deeper than previously reported LFs, using
deep images from the Hyper Suprime-Cam Subaru
Strategic Program (HSC-SSP). We trained an
artificial neural network (ANN) by inserting the
colors as inputs to classify the quasars at z ~ 5
from the late-type stars and low-redshift galaxies.
The accuracy of ANN is > 99 %. We also adopted
the Bayesian information criterion to elaborate on
the quasar-like objects. As a result, we recovered
5/5 confirmed quasars and remarkably minimized
the contamination rate of high-redshift galaxies by
up to six times compared to the selection using
color selection alone. The constructed quasar
parametric LF shows a flatter faint-end slope

o =— 1.27f8j%§ similar to the recent LFs. The
number of faint quasars (M5, <— 23.5) is too few
to be the main contributor to IGM ionizing photons.

[t GC-13] The Relative Role of Bars and
Galaxy Environments in AGN Triggering of
SDSS Spirals

Yun-Young Choi, Minbae Kim
ISchool of Space Research, Kyung Hee University,
’Korea Astronomy and Space Science Institute

We quantify the relative role of galaxy
environment and bar presence on AGN triggering
in face-on spiral galaxies using a volume-limited
sample with 0.02 < z < 0.055, Mr < 19.5, and o > 70
km s-1 selected from Sloan Digital Sky Survey
(SDSS) Data Release 7. To separate their possible
entangled effects, we divide the sample into bar
and non-bar samples, and each sample is further
divided into three environment cases of isolated
galaxies, interacting galaxies with a pair, and
cluster galaxies. The isolated case is used as a
control sample. For these six cases, we measure
AGN fractions at a fixed central star formation rate
and central velocity dispersion, o. We demonstrate
that the internal process of the bar-induced gas
inflow is more efficient in AGN triggering than the
external mechanism of the galaxy interactions in
groups and cluster outskirts. The significant
effects of bar instability and galaxy environments
are found in galaxies with a relatively less massive
bulge. We conclude that from the perspective of
AGN-galaxy coevolution, a massive black hole is
one of the key drivers of spiral galaxy evolution. If
it is not met, a bar instability helps the evolution,
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and in the absence of bars, galaxy interactions/
mergers become important. In other words, in the
presence of a massive central engine, the role of
the two gas inflow mechanisms is reduced or
almost disappears. We also find that bars in
massive galaxies are very decisive in increasing
AGN fractions when the host galaxies are inside
clusters.

[+ GC-14] Magnetic Field Strengths of
Flaring Region in the Jet of CTA 102

Sang-Hyun Kim'?, Sang-Sung Lee'?, and iMOGABA
collaborators

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

We present the magnetic field strengths of CTA
102 using multi-frequency data at 2.6-343.5 GHz in
order to study the physical origins of radio flares.
The observations at 22 and 43 GHz were conducted
using the single-dish radio telescopes of the
Korean VLBI Network (KVN) from December 2012
until May 2018 (MJD 56200-58400). We used
multi-frequency data obtained from the Effelsberg
100-m, OVRO 40-m, Metsdhovi 14-m, IRAM 30-m,
SMA, ALMA, and VLBA telescopes. During the
period of the observations, two major flares (R1
and R2) are seen clearly at 15 and 37 GHz during
MJD 57500-57800 and MJD 58000-58300,
respectively. The source shows typical variability
with time-scales ranging from 20-161 days at 15
GHz. The variability Doppler factor is in the range
of 11.51-31.23. The quasi-simultaneous radio data
are used to investigate the synchrotron spectrum
of the source, finding that the synchrotron
radiation is self-absorbed. The turnover frequency
and the peak flux density of the synchrotron
self-absorption (SSA) spectra are in ranges
of 38.06-167.86 GHz and 1.49-10.38 ]y, respectively.
From the SSA spectra, magnetic field strengths are
estimated to be < 10 mG. The equipartition
magnetic field strengths are larger than the SSA
magnetic field strengths by a factor of > 100. This
indicates that the radio flares may be related to a
particle energy-dominated emission region.

[+ GC-15] Tales of AGN tails: How AGN tails
become radio relics in merging galaxy
clusters?

Wonki Lee, M. James Jee
Yonsei university

Radio relics, Mpc-size elongated diffuse radio

emissions found at galaxy cluster outskirts, are
known as the result of shock acceleration during
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the cluster merger. Theories have claimed that low
Mach number shocks are too inefficient to create
the observed properties of radio relics. Alternative
scenarios such as fossil cosmic ray electrons
(CRes) from AGNs are required to explain the
observations. However, how exactly the fossil CRes
from AGNs can supply the Mpc-size radio relic is
still an open question. In this study, we present
our recent uGMRT radio observation results of the
merging galaxy cluster Abell 514. We found three
remarkable AGN jet tails that may have undergone
multiple reorientations and extend nearly 800 kpc.
Using multi-frequency data, we have performed
spectral analysis along the AGN tails and track
how the tails lose or gain energy as they propagate
in the intracluster medium. We will discuss
whether these AGN jets can provide sufficient seed
CRes to radio relics.

[ GC-16] Kennicutt-Schmidt law with H I
velocity profile decomposition in NGC 6822

Hye-Jin Park!, Se-Heon Oh? Jing Wang®*, Yun
Zheng®?, Hong-Xin Zhang®®, and W.J.G. de Blok”??®
!Department of Astronomy and Space Science,
Sejong University, Seoul, Korea

’Department of Physics and Astronomy, Sejong
University, Seoul, Korea

SKavli Institute for Astronomy and Astrophysics
(KIAA). Peking University, Beijing, China
YDepartment of Astronomy, Peking University,
Beijing, China

°Key Laboratory for Research in Galaxies and
Cosmology, Department of Astronomy, University
of Science and Technology of China, Hefei, China
6School of Astronomy and Space Science,
University of Science and Technology of China,
Hefei, China

’Netheriands Institute for Radio Astronomy
(ASTRON). Dwingeloo, The Netherlands
SDepartment of Astronomy, University of Cape
Town, Rondebosch, South Africa

YKapteyn Astronomical Institute, University of
Groningen, Groningen, The Netherlandsin English
(optionally title in Korean in parentheses)

We present H I gas Kkinematics and star
formation activities of NGC 6822, a dwarf galaxy
located in the Local Volume at a distance of ~ 490
kpc. We perform profile decomposition of the
line-of-sight velocity profiles of the high-resolution
(42.4" x 12" spatial; 1.6 km/s spectral) H I data
cube taken with the Australia Telescope Compact
Array (ATCA). For this, we use a new tool, the
so-called BAYGAUD (BAYesian GAUssian
Decompositor) which is based on Bayesian Markov
Chain Monte Carlo (MCMC) techniques, allowing us
to decompose a line-of-sight velocity profile into



an optimal number of Gaussian components in a
quantitative manner. We classify the decomposed H
[ gas components of NGC 6822 into bulk-narrow,
bulk-broad, and non_bulk with respect to their
velocity and velocity dispersion. We correlate their
gas surface densities with the surface star
formation rates derived wusing both GALEX
far-ultraviolet and WISE 22 micron data to
examine the impact of gas turbulence caused by
stellar feedback on the Kennicutt-Schmidt (K-S)
law. The bulk-narrow component that resides
within r25 is likely to follow the linear extension of
the Kennicutt-Schmidt (K-S) law for molecular
hydrogen (H2) at the low gas surface density
regime where H I is not saturated.

[+ GC-17] Galaxy Group Assembly Histories
and the Missing Satellites Problem: A Case
for the NGC 4437 Group

Yoo Jung Kim, Myung Gyoon Lee
Seoul National University

The overprediction of the number of satellite
galaxies in the LCDM paradigm compared to that
of the Milkky Way (MW) and M31 (the “missing
satellites” problem) has been a long-standing
issue. Recently, a large host-to-host scatter of
satellite populations has been recognized both
from an observational perspective with a larger
sample and from a theoretical perspective
including baryons, and it is crucial to collect
diverse and complete samples with a large survey
coverage to investigate underlying factors
contributing to the diversity. In this study, we
discuss the diversity in terms of galaxy assembly
history, using satellite populations of both
observed systems and simulated systems from
[llustrisTNG. In addition to previously studied
satellite systems, we identify satellite candidates
from 25deg2 of Hyper Suprime-Cam Subaru
Strategic Program (HSC-SSP) Wide layer around
NGC 4437, a spiral galaxy of about one-fourth of
the MW mass, paired with a ~2 magnitude fainter
dwarf spiral galaxy NGC 4592. Using the surface
brightness fluctuations (SBF) method, we confirm
five dwarf galaxies as members of the NGC 4437
group, resulting in a total of seven members. The
group consists of two distinct subgroups, the NGC
4437 subgroup and the NGC 4592 subgroup, which
resembles the relationship between the MW and
M31. The number of satellites is larger than that of
other observed and simulated galaxy groups in the
same host stellar mass range. However, the
discrepancy decreases if compared with galaxy
groups with similar magnitude gaps (V12 ~ 2),
defined as the V-band magnitude difference
between the two brightest galaxies in the group.

Using simulated galaxy groups in IllustrisTNG, we
find that groups with smaller V12 have richer
satellite systems, host more massive dark matter
halos, and have assembled more recently. These
results show that the host-to-host scatter of
satellite populations can be attributed to the
diversity in galaxy assembly history and be probed
by V12 to some degree and that NGC 4437 group is
likely a recently assembled galaxy group with a
large halo mass compared to galaxy groups of
similar luminosity.

[t GC-18] Searching for Mgll absorbers in
and around galaxy clusters

Jong Chul Lee!, Ho Seong Hwang'?, Hyunmi Song®
'KASI “SNU, *Yonsei

To study environmental effects on the
circumgalactic medium (CGM), we use the samples
of redMaPPer galaxy clusters, background quasars
and cluster galaxies from the SDSS. With 82,000
quasar spectra, we detect 197 Mgll absorbers in
and around the clusters. The detection rate per
quasar is 2.70 times higher inside the clusters than
outside the clusters, indicating that Mgll absorbers
are relatively abundant in clusters. However, when
considering the galaxy number density, the
absorber-to-galaxy ratio is rather low inside the
clusters. If we assume that Mgll absorbers are
mainly contributed by the CGM of massive
star-forming galaxies, a typical halo size of cluster
galaxies is smaller than that of field galaxies by 30
per cent. This finding supports that galaxy haloes
can be truncated by interaction with the host
cluster.

[+ GC-19] Catching a growing giant: Discover
y of a galaxy cluster in formation

Seong-Kook Lee!, Myungshin Im? Bomi Park?®,
Minhee Hyun?, Insu Paek® et al.

!Seoul National University, ?Seoul National
University, *Seoul National University, ‘Seoul
National University, *Seoul National University

In LCDM universe, large, massive structures, like
galaxy clusters, grow through the successive accreti
on/mergers of smaller structures. Therefore, at hig
h redshift, unlike local, it is expected that there woul
d be plenty of galaxy clusters which are still growin
g. Here, we report the discovery of a high-redshift
(z~1) galaxy cluster which is in its active formation s
tage. This cluster is well connected to the large sca
le overdense environment and contains high fractio
n of star-forming galaxies, providing a good examp
le supporting our previously suggested ‘Web-feedin
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[+ GC-20] A Weak-lensing Study of the
Double Radio Relic Galaxy Cluster Abell 1240

Hyejeon Cho (Z2&]&)!, Myungkook James Jee
(R1"9=)!?, Kyle Finner!?®

!Department of Astronomy & Institute of
Farth-Atmosphere-Astronomy, Yonsei University,
Korea, ’Department of Physics, University of
California, Davis, USA, *Harvard-Smithsonian
Center for Astrophysics, USA

Abell 1240 is a merging galaxy cluster hosting
prominent, symmetric double radio relics. To
constrain its merging history, we provide the first
weak-lensing analysis of the dark matter
distribution of the Abell 1240 field with
Subaru/Suprime-Cam observations after robustly
addressing instrumental systematics. We also
investigate the cluster galaxy distributions,
combining our new MMT/Hectospec observations
and the spectroscopic redshifts from the literature.
Both weak-lensing mass reconstruction and galaxy
distribution show that Abell 1240 consists of two
subclusters stretched north to south between the
double radio relics. We quantify the significance of
the substructures and present their mass
estimates. Finally, we discuss a merging stage of
Abell 1240 with the current weak-lensing results
and the radio relic priors.

[+ GC-21] Multi-wavelength view of SPT-CL
J2106-5844: A massive galaxy cluster merger
at z~1.13

Kim HyeongHan!, Luca Di Mascolo?**® Tony

Mroczkowski®, Yvette Perrott’, Lawrence Rudnick®
M. James Jee!?, Eugene Churazov*!'?, Jordan D.
Collier'"*?, Jose M. Diego', Andrew M. Hopkins',
Jinhyub Kim'!, Barbel S. Koribalski'*!"®, Joshua D.
Marvil'®, Remco van der Burg® Jennifer L. West!
'Department of Astronomy, Yonsei University
Max-Planck-Institu fir Astrophysik (MPA)
3Astronomy Unit, Department of Physics, University
of Trieste YINAF - Osservatorio Astronomico di
Trieste °IFPU - Institute for Fundamental Physics
of the Universe ®European Southern Observatory
(ESO) ’School of Chemical and Physical Sciences
®Minnesota Institute for Astrophysics, School of
Physics and Astronomy, University of Minnesota
Department of Physics, University of California,
Davis '°Space Research Institute The
Inter-University Institute for Data Intensive
Astronomy (IDIA), Department of Astronomy,
University of Cape Town '2School of Science,
Western Sydney University “Institute de Fisica de
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Cantabria (CSIC-UC) “Australian Astronomical
Optics, Macquarie University Australia Telescope
National Facility, CSIRO Astronomy and Space
Science '®National Radio Astronomy Observatory
"Dunlap Institute for Astronomy and Astrophysics
University of Toronto

SPT-CL J2106-5844 is the most massive galaxy
cluster at z>1 discovered to date. It has been
known to be an isolated system with a singular,
well-defined halo. However, recent studies provide
lines of evidence for its merging state. We
strengthen the case with the multi-wavelength
observations from ALMA, ACA, ASKAP, ATCA, and
Chandra. With the sensitive, high resolution
ALMA+ACA observations, we reconstruct the ICM
pressure map from the thermal SZ effect. It
reveals two main gas components that are
associated with the mass clumps inferred from the
weak-lensing analysis.  Furthermore, the X-ray
hardness map supports the bimodal gas
distribution. With these multi-wavelength data, we
probe the merger phase in SPT-CL ]2106-5844.

¥E E BBA

[+ SA-01] Messier 3: An Extra-Galactic
System with Two Globular Clusters

Jae-Woo Lee!, Christopher Sneden?
!Department of Physics and Astronomy, Sejong
University, ?Department of Astronomy, The
University of Texas at Austin

We present Ca-CN-CH-NH photometry for the
globular cluster (GC) M3. Our new photometric
system combined with robust and self-consistent
theoretical fine model grids allows us to measure
key elements in stellar populations, [Fe/H], [C/Fe],
and [N/Fe], even in the extremely crowded fields.
Our results show that M3 consists of two GCs with
different chemical abundances, structural and
kinematical properties. Furthermore, each GC has
its own carbon-nitrogen anticorrelation with whose
fractions of the CN-weak populations are
consistent with those in the Magellanic Clouds. We
suggest that M3 is a merger remnant of two GCs,
most likely in a dwarf galaxy environment and
accreted to our Milky Way Galaxy later in time.

[+ SA-02] Absolute Dimension and
Pulsational Characteristics of the Eclipsing
Binary EW Boo with a 6§ Sct Pulsator

Hye-Young Kim!, Kyeongsoo Hong', Chun-Hwey



Kim!, Jae Woo Lee?, Min-Ji Jeong!, Jang-Ho Park?,
Mi-Hwa Song!

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

We present the TESS photometry and our
high-resolution spectra of the semi-detached Algol
EW Boo. For an orbital period study, we collected
all available times of minima including ours for the
last 30 years. It is found that the eclipse timing
variation of the system can be represented by a
periodic oscillation of 18.5+1.0 yr plus a secular
period increase with a rate of [dP/dt],,=—6(£3)

<108 dyr_l. From our observed spectra, the
effective temperature of the primary star was
determined to be 7, ,;=8560%+118 K. From a
simultaneous analysis of the TESS light and our
double-lined radial velocity curves, the absolute
masses, radii, and luminosities are M;=2.30%
0.07M,. M;=0.38+0.01M,, R;=1.92+0.02
Ry, R,=1.27£0.01Ry, £;=1.92£0.02 L, and
L,=0.752£0.007 L, Multiple
frequency analyses were carried out for the light
residuals after subtracting the binary star model.
We detected a total of 75 frequencies in the region
of 16.50-104.8 day-1. Our results demonstrate that
the more hotter primary star of EW Boo is a 6 Sct
pulsator by considering its position in the & Scuti
region of the Cepheid instability strip and
pulsational characteristics.

respectively.

[+ SA-03] Absolute calibration of
near-infrared Period-Luminosity-Metallicity
relations for RR Lyrae variables using Gaia
EDR3

Anupam Bhardwaj', Marina Rejkuba?, and
Soung-Chul Yang'

!Center for Large Telescopes, Korea Astronomy
and Space Science Institute, Daejeon, Korea
’European Southern Observatory, Garching bei
Miinchen, Germany

RR Lyrae stars are sensitive probe for the
precision stellar astrophysics and also for the
cosmic distance scale thanks to their well-defined
near-infrared Period-Luminosity relations (PLRs).
These horizontal branch variables can be used for
primary calibration of the first-rung of population
II distance ladder providing an evaluation of the
ongoing tension between Cepheid-Supernovae
based Hubble constant and the Planck results.
Therefore, absolute calibration of RR Lyrae PLRs is
now crucial to complement or test the tip of the
red giant branch based distances, and in turn,
population II star based Hubble constant

measurements. While the pulsation models of RR
Lyrae can reproduce most observables, they
predict a significant metallicity effect on their
JHKs-band PLRs that is inconsistent with so-far
limited observational studies. We remedy this
inconsistency of metallicity dependence in RR
Lyrae PLRs by combining their near-infrared
observations in the globular clusters of different
mean-metallicities with the new parallaxes from
the Gaia early data release 3 (EDR3). Our empirical

results on Period-Luminosity-Metallicity
(PLZ)relations are consistent with theoretical
predictions but the precision of absolute

calibrations is still affected by the parallax
uncertainties and the systematic zero-point offset
present in the Gaia EDRS3.

[+ SA-04] Variable Blue Stragglers in the
Metal-Poor Globular Clusters in the Large
Magellanic Cloud - Hodge 11 and NGC1466

Soung-Chul Yang and Anupam Bhardwaj
Center for Large Telescopes, Korea Astronomy and
Space Science [nstitute

Blue straggler stars (BSs) are ‘rejuvenated” main
sequence stars first recognized by Allan Sandage
from his observation of the prominent northern
globular cluster M3 in the year of 1953. BSs are
now known to be present in diverse stellar
environments including open clusters, globular
clusters, dwarf galaxies, and even the field
populations of the Milky Way. This makes them a
very useful tool in a wide range of astrophysical
applications: Particularly BSs are considered to
have a crucial role in the evolution of stellar
clusters because they affect on the dynamics, the
binary population, and the history of the stellar
evolution of the cluster they belong to. Here we
report a part of the preliminary results from our
ongoing research on the BSs in the two metal-poor
globular clusters (GCs) in the Large Magellanic
Cloud (LMC), Hodge 11 and NGC1466. Using the
high precision multi-band images obtained with the
Advanced Camera for Survey (ACS) onboard the
Hubble Space Telescope (HST), we extract
time-series photometry to search for the signal of
periodic variations in the luminosity of the BSs.
Our preliminary results confirm that several BSs
are intrinsic “short period (0.05 < P < 0.25 days)”
variable stars with either pulsating or eclipsing
types. We will discuss our investigation on the
properties of those variable BS candidates in the
context of the formation channels of these exotic
main sequence stars, and their roles in the
dynamical evolution of the host star clusters.
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[+ HT-01] Morphology of radio relics in
galaxy clusters

Paola Dominguez Fernandez
UNIST

Galaxy clusters host Mpc-scale diffuse radio
emission giving us evidence of large-scale
magnetic fields in the Universe. It is relevant to
understand magnetic field amplification processes
occurring at the center and outskirts of galaxy
clusters. Each of these processes are believed to
give rise to observed radio haloes and radio relics,
respectively. In this work, we focus on studying the
continuum and polarised emission in radio relics.
We use threedimensional

magnetohydrodynamical simulations of merger
shock waves propagating through a magnetized,
turbulent intracluster medium. Our model includes
the diffusive shock acceleration (DSA) of cosmic
ray electrons, their spatial advection and energy
losses at run-time. We discuss the relation
between the mock observation features and the
underlying morphology of the magnetic field.

[+ HT-02] A PIC Simulation Study for
Electron Preacceleration at Weak Quasi-
Perpendicular Galaxy Cluster Shocks

Ji-Hoon Ha!, Sunjung Kim!, Dongsu Ryu! and
Hyesung Kang?

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

’Department of Earth Sciences, Pusan National
University, Busan 46241, Korea

In the outskirts of galaxy clusters, weak shocks
with M, <~ 3 appear as radio relics where the
synchrotron radiation is emitted from cosmic-ray
(CR) electrons. To understand the production of CR
electrons through the so-called diffusive shock
acceleration (DSA), the electron injection into the
DSA process at shocks in the hot intracluster
medium (ICM) has to be described. However, the
injection remains as an unsolved, outstanding
problem. To explore this problem, 2D
Particle-in-Cell (PIC) simulations were performed.
In this talk, we present  the electron
preacceleration mechanism mediated by
multi-scale plasma waves in the shock transition
zone. In particular, we find that the electron
preacceleration is effective only in the supercritical
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which have the sonic Mach number
=~ 2.3 in the high-beta (3~ 100) plasma
of the ICM, because the Alfven ion cyclotron
instability operates and hence multi-scale plasma
waves are induced only in such supercritical
shocks. Our findings will help to understand the
nature of radio relics in galaxy clusters.

shocks,
M, > M

crit

[+ HT-03] Structures and Energetics of
Flows in Ultra-relativistic Jets

Jeongbhin Seo!, Hyesung Kang', Dongsu Ryu’
!Pusan National University,
2Ulsan Institute of Science and Technology

We study ultra-relativistic jets on several tens
kpc scales through three-dimensional relativistic
hydrodynamic (RHD) simulations using a new RHD
code based on the weighted essentially
non-oscillatory (WENO) scheme. Utilizing the
high-resolution and high-accuracy capabilities of
the new code, we especially explore the structures
and energetics of nonlinear flows, such as shocks,
turbulence, velocity shear in different parts of jets.
We find that the mildly relativistic shocks which
form in the jet backflow are most effective for the
shock dissipation of the jet energy, while the
turbulent dissipation is largest either in the
backflow or in the shocked ICM, depending on the
jet parameter. The velocity shear is strongest
across the jet flow to the cocoon boundary. Our
results should have important implications for the
studies of high-energy cosmic-ray production in
radio galaxies.

[+ HT-04] Spectral variability of Blazar 3C
279 during 2009-2018

Sungmin Yoo and Hongjun An
Department of Astronomy and Space Sciences,
Chungbuk National University, Republic of Korea
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[ HT-05] X-ray orbital light curve
modelling of HESS ]J0632+057 using
intrabinary shock model



Jinyoung Kim and Hongjun An
Department of Astronomy and Space Sciences,
Chungbuk National University, Republic of Korea
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[+ AT-01] Development of Gravitational
Wave Detection Technology at KASI
EFrEE2a Y9 380 4E7= 1Y)

Sungho Lee (0]43%)', Chang-Hee Kim (71%}3])!,
June Gyu Park (2/&)!, Yunjong Kim (Z-&&)!,
Ueejeong Jeong (%§21%)". Soonkyu Je (A"
Hyeon Cheol Seong (433)!, Jeong-Yeol Han
(3t84)!, Young-Sik Ra (2t94l)?, Geunhee Gwak
(Z23])?, Youngdo Yoon (&%)’

'Korea Astronomy and Space Science Institute
(61273 297728]) “Korea Advanced Institute of
Science and Technology (8F=i}&l7]=8)

For the first time in Korea, we are developing
technology for gravitational wave (GW) detectors as
a major R&D program. Our main research target is
quantum noise reduction technology which can
enhance the sensitivity of a GW detector beyond its
limit by classical physics. Technology of generating
squeezed vacuum state of light (SQZ) can suppress
quantum noise (shot noise at higher frequencies
and radiation pressure noise at lower frequencies)
of laser interferometer type GW detectors.
Squeezing technology has recently started being
used for GW detectors and becoming necessary
and key components. Our ultimate goal is to
participate and make contribution to international
collaborations for upgrade of existing GW detectors
and construction of next generation GW detectors.
This presentation will summarize our results in
2020 and plan for the upcoming years. Technical

details will be presented in other family talks.

[+ AT-02] Status of squeezed vacuum
experiment and introduction to EPR
EI=EATATYY F3AEY 39 /g ¢
EPR A& 4 7))

Chang-Hee Kim (Z#%}3]), Sungho Lee (0] 3), June

Gyu Park (8/&+1), Yunjong Kim (71-&%), Ueejeong

Jeong ("49]A), Soonkyu Je (HAl€4t), Hyeon Cheol

Seong (Ad3A), Jeong-Yeol Han (3HAF)

Korea Astronomy and Space Science Institute
e )

One of the main limitations to the ground- based
gravitational-wave (GW) detector sensitivity is
quantum noise, which is induced by vacuum
fluctuations entering the detector output port. The
replacement of this ordinary vacuum field with a
squeezed vacuum field has proven to be effective
approach to mitigate the quantum noise in the
interferometer detector and it is currently used in
advanced detectors. However, the current
frequency-independent squeezed vacuum cannot
reduce quantum radiation pressure noise at low
frequencies. A possible solution to reduce quantum
noise in the broadband spectrum is the injection of
frequency-dependent squeezed (FDS) vacuum. We
will report the current status of squeezing
experiment at KASI and introduce to the EPR
(Einstein-Podolsky-Rosen) entangled state of light,
which can realize FDS light without the need for an
additional, external cavity.

[+ AT-03] Frequency dependent squeezing
for gravitational wave detectors using filter
cavity and international collaboration of a
filter cavity project for KAGRA (53}
AE719 A F2 A2 A 29 357] 719
by ofE PAIRQ 7]eit KAGRAS| TE
5571 ARE g FAFHAH)

June Gyu Park (8/&11), Sungho Lee (0]d3),
Chang-Hee Kim (Z%38]), Yunjong Kim (&%),
Ueejeong Jeong (F2A), Soonkyu Je (Hl&t), Hyeon
Cheol Seong (d3¥A), Jeong-Yeol Han (M <X)

Korea Astronomy and Space Science [nstitute
(eh="T2 o1 78),

Radiation pressure noise of photon and photon
shot noise are quantum noise limitation in
interferometric gravita-tional wave detectors. Since
relationship between the two noises is position and
momentum of the Heisenberg uncertainty principle,
quantum non-demolition (QND) technique is
required to reduce the two noises at the same
time. Frequency dependent squeezing using a filter
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cavity is one of realistic solutions for QND
measurement and experimental results show that
its cutting-edge performance is sufficient to apply
to the current gravitational wave detectors. A
300m filter cavity is wunder construction at
adv-LIGO. KAGRA (gravitational wave detector in
Japan) has also started international collaboration
to build a filter cavity. Recently we joined the
filter cavity project for KAGRA. Current status of
squeezing and filter cavity research at KASI and
details of the KAGRA filter cavity project will be
presented.

[+ AT-04] Development of Transformable
Reflective Telescope Kit Using Aluminum
Profile and Isogrid Struture

Sumin Lee!, Woojin Park?, Sunwoo Lee®, Jimin
Han®, Hojae Ann®, Tae Geun Ji’, Dohoon Kim!,
[lhoon Kim* Junghyun Kim® Soojong Pak!'
'Department of Astronomy & Space Science, Kyung
Hee University, “Korean Astronomy & Space
Science Institute , *School of Space Research,
Kyung Hee University, “‘SL LAB, Inc.
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[+ AT-05] Realities of Gemini Band3
Program

Ji Yeon Seok, Soung-Chul Yang, Yun-Kyeong
Sheen, Narae Hwang, Jea-Joon Lee
Korea Astronomy and Space Science Institute

We, on behalf of Korean Gemini Office (KGO),
present the comprehensive knowledge on the
Gemini Band 3 program and introduce KGO's
activities to promote research of Korean
community utilizing Band 3 programs. We first
describe the role and realities of Band 3 programs
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in comparison with Band 1 and 2. Then, we will
provide useful suggestions for preparing Band 3
programs and introduce a few selected cases that
successfully use the Band 3 time. In addition to
Band 3, we will briefly summarize other proposal
opportunities including the Fast Turnaround and
Poor Weather Proposals.

[+ AT-06] Optomechanical Design and
Structural Analysis of Linear Astigmatism
Free - Three Mirror System Telescope for
CubeSat and Unmanned Aerial Vehicle

Jimin Han!, Sunwoo Lee!, Woojin Park? Bongkon
Moon?, Geon Hee Kim® Dae-Hee Lee?, Dae Wook
Kim* and Soojong Pak!

!School of Space Research and Institute of Natural
Science, Kyung Hee University, Yongin 17104,
Republic of Korea. “Korea Astronomy and Space
Science Institute, Dagjeon 34055, Republic of
Korea: *Korea Basic Science Institute, 169-148,
Daejeon 34133, Republic of Korea: *James C. Wyant
College of Optical Sciences, University of Arizona,
Tucson, AZ 85721, USA.

We are developing an optomechanical design of
infrared telescope for the CubeSat and Unmanned
Aerial Vehicle (UAV) which adapts the Linear
Astigmatism Free- Three Mirror System in the
confocal off-axis condition. The small entrance
pupil (diameter of 40 mm) and the fast telescope
(f-number of 1.9) can survey large areas. The

telescope structure consists of three mirror
modules and a sensor module, which are
assembled on the base frame. The mirror

structure has duplex layers to minimize a surface
deformation and physical size of a mirror mount.
All the optomechanical parts and three freeform
mirrors are made from the same material, i.e.,
aluminum 6061-T6. The Coefficient of Thermal
Expansion matching single material structure
makes the imaging performance to be independent
of the thermal expansion. We investigated
structural characteristics against external loads
through Finite Element Analysis. We confirmed the
mirror surface distortion by the gravity and screw
tightening, and the overall contraction/expansion
following the external temperature environment
change (from -30°C to +30°C).

[t AT-07] Optomechanical Design and
Structure Analysis of Prototype Siderostat
for Testing Local Volume Mapper Telescope
Control System

Sunwoo Lee!, Jimin Han'!, Hojae Ahn!, Changgon
Kim', Mingyeong Yang!, Tae-geun Ji', Sumin Lee',
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Taeeun Kim!, Soojong Pak!, Nicholas P. Konidaris?,
Niv Drory®, Cynthia S. Froning®, Anthony Hebert?,
Pavan Bilgi’, Guillermo A. Blanc?®, Alicia E. Lanz?,
Charles L Hull?, Juna A. Kollmeier?, Solange
Ramirez?, Stefanie Wachte’r, Kathryn Kreckel*, Eric
Pellegrini*, Andr’es Almeida®, Scott Case®, Ross
Zhelem®, Tobias Feger®, Jon Lawrence®, Michael
Lesser’, Tom Herbst®, Jose Sanchez-Gallego®,
Matthew A Bershady'?, Sabyasachi Chattopadhyay'°,
Andrew Hauser'®, Michael Smith!®, Marsha ] Wolf'°,
Renbin Yan!!

'Kyung Hee University

?Carnegie Institution for Science

SUniversity of Texas at Austin

‘University of Heidelberg

SUniversidad de La Serena

SAustralian Astronomical Optics

’University of Arizona

SMax Planck Institut Fur =~ Astronome

YUniversity of Washington

YUniversity of Wisconsin-Madison

"University of Kentucky

The Local Volume Mapper (LVM), for the Sloan
Digital Sky Survey V, consists of four 16 cm
telescopes with three fiber spectrographs in the
Las Campanas Observatory in Chile. With the fixed
telescopes on optical tables, the Alt-Alt mounted
siderostats point and guide targets during
spectrograph exposures. We are developing the
integrated LVM instrument control software.
Considering international travel restrictions caused
by the COVID-19 pandemic in 2021, we decided to
make a simplified version of siderostat to test the
LVM telescope control system in Korea. The
prototype siderostat consists of two aluminum flat
mirrors, optomechanical housing structures made
by aluminum profiles, and the Planewave L-350
mount. We designed the optical mirrors and the
optomechanical structure of the siderostat. From
structural analysis at various pointing cases, we
estimated the tilt misalignments of mirrors within 4
arcsec, which would affect the telescope pointing
errors.

[+ AT-08] Preliminary design of control
software for SDSS-V Local Volume Mapper
Instrument

IChanggon Kim', Tae-geun Ji', Hojae Ahn',
Mingyeong Yang!, Sumin Lee!, Taeeun Kim!,
Soojong Pak!, Nicholas P. Konidaris?, Niv Drory?®,
Cynthia S. Froning®, Anthony Hebert?, Pavan Bilgi?,
Guillermo A. Blanc®®, Alicia E. Lanz? Charles L
Hull?, Juna A. Kollmeier?, Solange Ramirez?,
Stefanie Wachter?, Kathryn Kreckel®, Eric
Pellegrini?, Andr'es Almeida®, Scott Case®, Ross
Zhelem® Tobias Feger®, Jon Lawrence®, Michael

Lesser’, Tom Herbst®, Jose Sanchez-Gallego’®,
Matthew A Bershady'?, Sabyasachi Chattopadhyay'®,
Andrew Hauser!'’, Michael Smith!®, Marsha ] Wolf'°,
Renbin Yan!!

'Kyung Hee University

?Carnegie Institution for Science

SUniversity of Texas at Austin

?University of Heidelberg

®Universidad de La Serena

Australian Astronomical Optics

’University of Arizona

$Max Planck Institut Fur = Astronome

YUniversity of Washington

OUniversity of Wisconsin-Madison

HUniversity of Kentucky

The Local Volume Mapper(LVM) project in the
fifth iteration of the Sloan Digital Sky Survey
(SDSS-V)  will produce large integral-field
spectroscopic survey data to wunderstand the
physical conditions of the interstellar medium in
the Milky Way, the Magellanic Clouds, and other
local-volume galaxies. We are developing the LVM
Instrument control software. The architecture
design of the software follows a hierarchical
structure in which the high-level software
packages interact with the low-level and mid-level
software and hardware components. We adopt the
spiral software development model in which the
software evolves by iteration of sequential
processes, i.e., software requirement analysis,
design, code generation, and testing. This spiral
model ensures that even after being commissioned,
the software can be revised according to new
operational requirements. We designed the
software by using the Unified Modeling Language,
which can visualize functional interactions in
structure diagrams. We plan to use the SDSS
software framework CLU for the interaction
between components, based on the RabbitMQ that
implemented the Advanced Message Queuing
Protocol (AMQP).
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[+ HE-01] Solar motion described in the
Richan lizhi( B #&+#g), the Richan
lifa( B &%) and the Richan biao(H %) of
the Kangxi reign treatises on Calendrical
Astronomy, Lixiang kaocheng (B% %)
(DG gdHe] <dHLR]>, <GAAH>,

<dF B> 7|5H Y &F)

Seung-Urn choe'?, Min-Jeong Kang®, Seulki Kim',
Sukjoo Kim*, Wonmo Suh®, Jinhyon Lee®, Yong Bok
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Lee?, Myon U Lee’, Yang, Hong-Jin®

Seoul national University,

?Sohnam Institute for History of Astronomy
JInstitute for the Translation of Korean Classics
‘Anyang University

*Presbyterian University and Theological Seminary
SGraduate School of Theology, Sogang University
’Chuncheon National University of Education,
Sohnam Institute for History of Astronomy

SKorea Astronomy and Space Science Institute
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[+ HE-02] Performance Improvement and
Application Plan of the Radio Telescope of
Gwacheon National Science
Museum(= 32 st Aoty ds7/id
g-guroh)

Jaeil Cho(ZA}Y)"?, Jung-Hoon Kim(Z1A&)*
Myunghee Han(3t43])?,

!National Children’s Science

Center(=+% o] 2] o] #}8F}), ?Gwacheon National
Science Museum(=& 23 2}8l), *SETsystem, Inc.
(o~ o] EJA] A &)

Gwacheon National Science Museum(GNSM) has
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a 7.2m radio telescope, which is only one
possessed by a science museum in Korea. In 2020,
performance of the telescope had been improved
in the way of a new antenna control system,
receiver system, control and analysis software.
New AC motors, limiters and encoders was
installed and the new receive system can observe
L-band(1.4GHz) and S-band(2.8GHz), L-band and
Ka-band(33GHz) equipped previously. Using theses
upgraded system we have developed educational
programs, which are ‘The Sun seen in radio’ and
‘The Universe seen in radio’. In the former, the
sun is observed with several methods and show
analysed data to participants. In the latter, various
radio sources, the moon, supernova remnants and
HI gas, and even signal from artificial satellites are
observed. In addition, SETI demo data can be
shown and demonstrates how to find artificial
signal extraterrestrial intelligence could send.

[+ HE-03] Vertual Reality Astronomy
Education Using Planetarium Software
(HAIN B ol ATEolS 2 7
s 18)

12Sanghyun Ha, 'Jungjoo Sohn, ?Soonchang Park
!Korea National Univertiry of Education,

’METASPACE
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[+ HE-04] The Future of the Science Donga
Observatory: The C Platform of Astronomy
and Space Science(d}sts- ol 2ojo] njz:
SERE DL B

JaeHyung Lee (o]®j&)!?, Wonsub Kim (Z194)!
!Donga Science (&Eo}Afo]o1A)
?Science Donga Observatory (2}&l-5o}320j)
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[+ SS-01] Generation of modern satellite
data from Galileo sunspot drawings by deep
learning

Harim Lee!, Eunsu Park!, Young-Jae Moon'?
'Department of Astronomy and Space Science,
College of Applied Science, Kyung Hee University
2School of Space Research, Kyung Hee University

We generate solar magnetograms and EUV
images from Galileo sunspot drawings using a deep
learning model based on conditional generative
adversarial networks. We train the model using
pairs of sunspot drawing from Mount Wilson
Observatory (MWO) and their corresponding
magnetogram (or UV/EUV images) from 2011 to
2015 except for every June and December by the
SDO (Solar Dynamic Observatory) satellite. We
evaluate the model by comparing pairs of actual
magnetogram (or UV/EUV images) and the
corresponding Al-generated one in June and
December. Our results show that bipolar structures
of the Al-generated magnetograms are consistent
with those of the original ones and their unsigned
magnetic fluxes (or intensities) are well consistent
with those of the original ones. Applying this model
to the Galileo sunspot drawings in 1612, we
generate HMI-like magnetograms and AlA-like EUV
images of the sunspots. We hope that the EUV
intensities can be used for estimating solar EUV
irradiance at long-term historical times.

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

prediction technique of solar flares).

[+ SS-02] Generation of He I 1083 nm
Images from SDO/AIA 19.3 and 30.4 nm
Images by Deep Learning

Jihyeon Son'!, Junghun Cha? Yong-Jae Moon'?,
Harim Lee?, Eunsu Park?, Gyungin Shin®, Hyun-Jin
Jeong'

!School of Space Research, Kyung Hee University,
Yongin, 17104, Republic of Korea,

’Department of Astronomy and Space Science,
Kyung Hee University, Yongin, 17104, Republic of
Korea,

*Department of Engineering Science, University of
Oxford

In this study, we generate He I 1083 nm images
from Solar Dynamic Observatory
(SDO)/Atmospheric Imaging Assembly (AIA) images
using a novel deep learning method (pix2pixHD)
based on conditional Generative Adversarial
Networks (cGAN). He I 1083 nm images from
National Solar Observatory (NSO)/Synoptic Optical
Long-term Investigations of the Sun (SOLIS) are
used as target data. We make three models: single
input SDO/AIA 19.3 nm image for Model I, single
input 30.4 nm image for Model II, and double input
(19.3 and 30.4 nm) images for Model III. We use
data from 2010 October to 2015 July except for
June and December for training and the remaining
one for test. Major results of our study are as
follows. First, the models successfully generate He
[ 1083 nm images with high correlations. Second,
the model with two input images shows better
results than those with one input image in terms of
metrics such as correlation coefficient (CC) and
root mean squared error (RMSE). CC and RMSE
between real and Al-generated ones for the model
Il with 4 by 4 binnings are 0.84 and 11.80,
respectively. Third, Al-generated images show well
observational features such as active regions,
filaments, and coronal holes. This work is
meaningful in that our model can produce He I
1083 nm images with higher cadence without data
gaps, which would be useful for studying the time
evolution of chromosphere and coronal holes.

[+ SS-03] Toward accurate synchronic
magnetic field maps using solar frontside
and Al-generated farside data

Hyun-Jin Jeong', Yong-Jae Moon!? and Eunsu Park?
!School of Space Research, Kyung Hee University,
’Department of Astronomy and Space Science,

College of Applied Science, Kyung Hee University
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Conventional global magnetic field maps, such as
daily updated synoptic maps, have been
constructed by merging together a series of
observations from the Earth’s viewing direction
taken over a 27-day solar rotation period to
represent the full surface of the Sun. It has
limitations to predict real-time farside magnetic
fields, especially for rapid changes in magnetic
fields by flux emergence or disappearance. Here,
we construct accurate synchronic magnetic field
maps using frontside and Al-generated farside
data. To generate the farside data, we train and
evaluate our deep learning model with frontside
SDO observations. We use an improved version of
Pix2PixHD with a new objective function and a new
configuration of the model input data. We compute
correlation coefficients between real magnetograms
and Al-generated ones for test data sets. Then we
demonstrate that our model better generate
magnetic field distributions than before. We
compare Al-generated farside data with those
predicted by the magnetic flux transport model.
Finally, we assimilate our Al-generated farside
magnetograms into the flux transport model and
show several successive global magnetic field data
from our new methodology.

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] Visual Explanation of a Deep
Learning Solar Flare Forecast Model and Its
Relationship to Physical Parameters

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

In this study, we present a visual explanation of
a deep learning solar flare forecast model and its
relationship to physical parameters of solar active
regions (ARs). For this, we use full-disk
magnetograms at 00:00 UT from the Solar and
Heliospheric Observatory/Michelson Doppler
Imager and the Solar Dynamics Observatory/
Helioseismic and Magnetic Imager, physical
parameters from the Space-weather HMI Active
Region Patch  (SHARP), and Geostationary
Operational Environmental Satellite X-ray flare
data. Our deep learning flare forecast model based
on the Convolutional Neural Network (CNN)
predicts “Yes” or “No” for the daily occurrence of
C-, M-, and X-class flares. We interpret the model
using two CNN attribution methods (guided
backpropagation and Gradient-weighted Class
Activation Mapping [Grad-CAM]) that provide

42 / Bull. Kor. Astron. Soc. Vol. 46 No.1, April 2021

quantitative information on explaining the model.
We find that our deep learning flare forecasting
model is intimately related to AR physical
properties that have also been distinguished in
previous studies as holding significant predictive
ability. Major results of this study are as follows.
First, we successfully apply our deep learning
models to the forecast of daily solar flare
occurrence with TSS = 0.65, without any
preprocessing to extract features from data.
Second, using the attribution methods, we find that
the polarity inversion line is an important feature
for the deep learning flare forecasting model.
Third, the ARs with high Grad-CAM values produce
more flares than those with low Grad-CAM values.
Fourth, nine SHARP parameters such as total
unsigned vertical current, total unsigned current
helicity, total unsigned flux, and total photospheric
magnetic free energy density are well correlated
with Grad-CAM values. 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-05] Selection of Three (E)UV Channels
for Solar Satellite Missions by Deep Learning

Daye Lim!. Yong-Jae Moon'?, Eunsu Park' and
Jin-Yi Lee!

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

We address a question of what are three main
channels that can best translate other channels in
ultraviolet (UV) and extreme UV (EUV)
observations. For this, we compare the image
translations among the nine channels of the
Atmospheric Imaging Assembly on the Solar
Dynamics Observatory using a deep learning model
based on conditional generative adversarial
networks. In this study, we develop 170 deep
learning models: 72 models for single-channel
input, 56 models for double-channel input, and 42
models for triple-channel input. All models have a
single-channel output. Then we evaluate the model
results by pixel-to-pixel correlation coefficients
(CCs) within the solar disk. Major results from this
study are as follows. First, the model with 131 A
shows the best performance (average CC = 0.84)
among single-channel models. Second, the model
with 131 and 1600 A shows the best translation
(average CC = 0.95) among double-channel models.
Third, among the triple-channel models with the
highest average CC (0.97), the model with 131,
1600, and 304 A is suggested in that the minimum
CC (0.96) is the highest. Interestingly they are
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representative coronal, photospheric, and
chromospheric lines, respectively. Our results may
be used as a secondary perspective in addition to
primary scientific purposes in selecting a few
channels of an UV/EUV imaging instrument for
future solar satellite missions.

[+ SS-06] Halo CME mass estimated by
synthetic CMEs based on a full ice-cream
cone model

Hyeonock Na and Yong-Jae Moon
Department of Astronomy and Space Science,
Kyung Hee University

In this study, we suggest a new method to
estimate the mass of a halo coronal mass ejection
(CME) using synthetic CMEs. For this, we generate
synthetic CMEs based on two assumptions: (1) the
CME structure is a full ice-cream cone, (2) the
CME electron density follows a power-law
distribution (peme=por™"). The power-law exponent n
is obtained by minimizing the root mean square
error between the electron number density
distributions of an observed CME and the
corresponding synthetic CME at a position angle of
the CME leading edge. By applying this
methodology to 57 halo CMEs, we estimate two
kinds of synthetic CME mass. One is a synthetic
CME mass which considers only the observed CME
region (Mcme1), the other is a synthetic CME mass
which includes both the observed CME region and
the occulted area larger than 4 solar radii (Mcme2).
From these two cases, we derive conversion
factors which are the ratio of a synthetic CME
mass to an observed CME mass. The conversion
factor for Memer ranges from 1.4 to 3.0 and its
average is 2.0. For Mcme, the factor ranges from
1.8 to 5.0 with the average of 3.0. These results
imply that the observed halo CME mass can be
underestimated by about 2 times when we consider
the observed CME region, and about 3 times when
we consider the region including the occulted area.
Interestingly these conversion factors have a very
strong negative correlation with angular widths of
halo CMEs.We also compare the results with the
CME mass estimated from STEREO observations.

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

[+ SS-07] Quasi-Periodic Oscillations of
Off-Limb Flaring Arcade Loops observed in
the SDO/HMI Continuum

[I-Hyun Cho!, Valery Nakariakov'?, Yong-Jae
Moon!, Jin-Yi Lee!, Larisa Kashapova®, Kyung-Suk
Cho*®

'Kyung Hee University, ?University of Warwick, °SB
Russian Academy of Science, *Korea Astronomy
and Space Science Institute, °University of Science
and Technology

In this study, we report oscillations of the total
intensity of white light loops in the off-limb solar
flare observed in 2017-Sep-10 with the SDO/HMI.
The total intensity oscillations are correlated with
the area of the flaring loop in the plane of the sky.
The oscillatory pattern is well fitted by two
consecutive damped oscillations. The period and
damping time of the first oscillation are 12.9
minutes and 9.9 minutes, respectively. Those of
the second oscillation are 11.7 minutes and 15.4
minutes. The excitation of the oscillations
coincides with two consecutive type Il radio bursts
observed in meter range. Assuming the oscillations
are magnetoacoustic waves in the flaring loops
with the loop lengths ranging from 30 to 90 Mm,
the temperature of the white light emitting loops
could be in the range from 0.3 MK to 2.6 MK.

[+ SS-08] Sun-Earth Connection in Korean
Historic Observations

Rok-Soon Kim!?, Hong-Jin Yang', Kyung-Suk
Cho'?

'Korea Astronomy and Space Science Institute,
2University of Science and Technology
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[+ SS-09] Apophis Rendezvous Mission: I.
Science Goals

Myung-Jin Kim!, Hong-Kyu Moon!, Young-Jun
Choi'?, Minsup Jeong!, Jin Choi!, Youngmin
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JeongAhn!, Hongu Yang', Seul-Min Baek!, Hee-Jae
Lee!, Masateru Ishiguro®

'Korea Astronomy and Space Science Institute
?University of Science and Technology
JDepartment of Physics and Astronomy, Seoul
National University

99942 Apophis is an Sqg-type Aten group
Near-Earth Asteroid (NEA) with an estimated size
of 370 m. It will approach the Earth to come within
the geostationary orbit during the upcoming
encounter on April 13, 2029 to offer a unique
chance to study its 1) global properties, 2) surface
arrangements, and 3) their detectable changes
expected to happen, in sub-meter scale. What
measurable scientific goals for the asteroid in this
"once a millennium" event could transform our
knowledge of planetary science and defense?

The Apophis rendezvous mission aims to
understand the characteristics of the small solar
system body's nature. It also prepares for potential
threats from natural objects by measuring in-situ
surface, shape, rotation, and orbit changes
expected to occur when the target asteroid passes
close to the Earth in 2029. We will present an
overview of the mission scheduled to be launched
from late 2026 to early 2027 and introduce
scientific objectives.

[+ SS-10] Apophis Rendezvous Mission: II.
Payloads and Operation Scenario

Minsup Jeong!, Young-Jun Choi'? Hong-Kyu
Moon!, Myung-Jin Kim!, Jin Choi!, Bongkon Moon!,
Youngmin JeongAhn!, Hee-Jae Lee!, Seul-Min
Baek!, Hongu Yang!, Masateru Ishiguro®

{Korea Astronomy and Space Science Institute,
?University of Science and Technology, °Seoul
National University

We plan to visit the Apophis, a Potentially
Hazardous Asteroid (PHA). Apophis will have an
extremely close encounter with the Earth on April,
2029. At the closest position, Apophis approaches
0.1 lunar distances from the Earth. The science
goals are 1) mapping the surface of the asteroid
before and after the encounter, 2) measuring
surface roughness before and after the encounter,
and 3) measuring interplanetary space
environments such as magnetic field and dust
particles. For the science goal, we are planning to
employ five instruments for this mission, which are
Polarimetric Asteroid Camera (PolACam), Asteroid
Terrain Mapping Camera (MapCam), Laser
Altimeter, Dust Particle Detector (DPDetector),
Magnetometer (Mag). In this presentation, we plan
to give a talk on the instruments.$t7]2 U0 BH,
R0 B5 YIEL £ IZHA BLotAlT o ke
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[+ SS-11] Rotational instability as a source
of asteroidal dust near Earth

Hangbin Jo, Masateru Ishiguro
Seoul National University (A]&0jsliz)

As implied by the zodiacal light and spacecraft
impact measurements, the space between large
bodies in our Solar System is filled with
interplanetary dust particles (IDPs). IDPs give us
deeper insight into the composition and evolution
of the Solar System, as well as being a crucial
reference for extrasolar research. IDPs can be
interpreted as bearers of carbon and organic
materials, and thus, their interaction with Earth
can be considered as important factors for the
birth of terrestrial life.

One of the key routes of IDPs entering Earth is
via meteoroid streams (Love and Brownlee 1993).

The Geminid meteoroid stream is a notable
example. Together with its source asteroid (3200)
Phaethon, the Phaethon-Geminid stream complex
(PGC) (Whipple 1983: Gustafson 1989) can
potentially provide information on the properties
and evolution of IDPs in near-Earth space.
DESTINY+* is a JAXA/ISAS spacecraft planned to
launch in 2024 to explore the physical and
chemical features of near-Earth IDPs and uncover
the dust ejection mechanism of active near-Earth
asteroids, especially Phaethon (Arai et al. 2018).

Previous studies on the dust ejection mechanism
of Phaethon have various degrees of success in
explaining the ejection of submillimeter particles
and try to recreate the dust replenishment rate of
the Geminid stream. However, none of them are
satisfactory for explaining the observed Geminid
stream, especially for larger particles of a
millimeter and centimeter scales. Inspired by the
discovery of rotational mass shedding in the Main
Belt region (Jewitt et al., 2014), we investigate a
dust ejection scenario by rotational instability on
Phaethon. Using the N-body integrator MERCURY®6
(Chambers 1999: modified by Jeong 2014), we
performed a long-term integration of dust particles
of various sizes ejected at ~1 m/s. Through this
process, we discuss the implications Phaethon’s
rotation may have on its ejection, the formation
and evolution of IDP by this mechanism, and
contribute to the DESTINY+ mission.

* Demonstration and Experiment of Space
Technology for Interplanetary voYage Phaethon
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[+ SS-12] Near-Infrared Photopolarimetry of
Large Main Belt Asteroid - (4) Vesta

Yoonsoo P. Bach!, Masateru Ishiguro!, Jun
Takahashi?, Hiroyuki Naito®, Jungmi Kwon*, Daisuke
Kuroda®

'Seoul National University, *Nishi-Harima
Astronomical Observatory, Center for Astronomy,
University of Hyogo, Nayoro Obeservatory *The
University of Tokyo *Okayama Observatory, Kyoto
University

The polarization degree as a function of phase
angle (the Sun-target-observer's angle), so-called
the polarimetric phase curves (PPC), have provided
priceless information on asteroids' albedos since B.
Lyot (1929). Succeeding experimental works in
1970s have confirmed the Umow law: There is a
universal and strong correlation between the
albedo and the PPC slope (slope of the tangential
line at the zero of the PPC at phase angle ~ 20
degrees). Experiments in 1990s (ref [1]), on the
other hand, have demonstrated that the negative
branch of PPC is dependent on the size parameter
(X ~ g = particle-size / wavelength), especially
when X <~ 5. The change in particle size changed
the minimum polarization degree, location of the
minimum, and the width of the negative branch
(called the inversion angle).

From polarimetry[2] and spectroscopy[3], large
asteroids are expected to be covered with fine (<~
10 pm size) particles due to the gravity. The size
parameters are X ~ 30 at the optical wavelength (A
~ 0.5 ym) and X ~ 10 in near-infrared (J, H, Ks
bands: N ~ 1.2-2.2 um), if the representative
particle size of 5 um is considered. Accordingly,
the near-infrared polarimetry has a great potential
to validate the idea in ref[1].

We conducted near-infrared photopolarimetry of
the large asteroid (4) Vesta using the Nishiharima
Infrared Camera (NIC) at Nishi-Harima
Astronomical Observatory (NHAQ). NIC allows
simultaneous polarimetric measurements in J, H,
and Ks bands, and thus the change of PPC is

obtained for three different size parameters. As a
result, we found a signature of the change in the
negative branch in the PPC of asteroid (4) Vesta.
We will introduce our observation and the results
and give an interpretation of the regolith on Vesta.

[1] Geake J. E. & Geake M. (1990), MNRAS, 245,
46.

[2] Le Berte T. & Zellner B. (1980), Icar., 43, 172.

[3] Hiroi, T., Pieters, C. M., Takeda, H. (1994),
Metic., 29, 394.

[+ SS-13] Polarimetry of (162173) Ryugu at the
Bohyunsan Optical Astronomy Observatory using
the 1.8-m Telescope with TRIPOL

Sunho Jin!, Masateru Ishiguro!, Daisuke Kuroda?,
Jooyeon Geem!, Yoonsoo P. Bach!, Jinguk Seo',
Hiroshi Sasago®, and Shuji Sato*

!Seoul National University, *Kyoto University,
JSasago Co. Ltd., "Nagoya University

The Hayabusa 2 mission target asteroid (162173)
Ryugu is a near-Earth, carbonaceous (C-type)
asteroid. Before the arrival, this asteroid is
expected to be covered with mm- to cm- sized
grains through the thermal infrared observations
[1]. These grains are widely understood to be
formed by past impacts with other celestial bodies
and fractures induced by thermal fatigue [2].
However, the close-up images by the MASCOT
lander showed lumpy boulders but no abundant
fine grains [3]. Morota et al. suggested that there
would be submillimeter particles on the top of
these boulders but not resolved by Hayabusa 2’'s
onboard instruments [4].

Hence, we conducted polarimetry of Ryugu to
investigate microscopic grain sizes on its surface.
Polarimetry is a powerful tool to estimate physical
properties such as albedo and grain size.
Especially, it is known that the maximum
polarization degree (Pmax) and the geometric
albedo (pV) show an empirical relationship
depending on surface grain sizes [5]. We observed
Ryugu from UT 2020 November 30 to December 10
at large phase angles (ranging from 78.5 to 89.7
degrees) to derive Pmax. We modified TRIPOL
(Triple Range Imager and POLarimeter, [6]) to
attach to the 1.8-m telescope at the Bohyunsan
Optical Astronomy Observatory (BOAO). With this
instrument, we observed the asteroid and
determined linear polarization degrees at the
Rc-band filter. We obtained sufficient data sets
from 7 nights at this observatory to determine the
Pmax wvalue, and collaborated with other
observatories in Japan (i.e., Hokkaido University,
Higashi-Hiroshima, and Nishi-Harima) to acquire
linear polarization degrees of the asteroid from
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total 24 nights observations with large phase angle
coverage (From 28 to 104 degrees). The
observational results have been published in
Kuroda et al. (2021) [7]. We thus found the
dominance of submillimeter particles on the
surface of Ryugu from the comparison with other
meteorite samples from the campaign observation.

In this presentation, we report our activity to
modify the TRIPOL for the 1.8-m telescope and the
polarimetric performance. We also examine the
rotational variability of the polarization degree
using the TRIPOL data.

[1] Muller et al. (2017),
Astrophysics, Volume 599, id.A103.

[2] Delbo et al. (2014), Nature, Volume 508, Issue
7495, pp.233-236.

[2] Jaumann et al. (2019), Science, Volume 365,
Issue 6455, pp.817-820.

[3] Morota et al. (2020), Science, Volume 368,
Issue 6491, pp. 654-659.

[4] Geake and Dollfus (1986), Monthly Notices of
the Royal Astronomical Society, Volume 218, pp.
75-91.

[5] Sato et al. (2019), Research in Astronomy and
Astrophysics, Volume 19, Issue 9, 136.

[6] Kuroda et al. (2021), Astrophysical Journal
Letters (under review)
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[+ SS-14] Study of Hydrated Asteroids via
Polarimetry: Correlation between Polarimetric
Properties and the Degree of Aqueous
Alteration of Hydrated asteroids (®%& &3t
Sotet 294 A7)

Jooyeon Geem'(71Z79), Masateru Ishiguro!,
Hiroyuki Naito?, Daisuke Kuroda®, Koki Takahashi’,
Tomohiko Sekiguchi’, Seiko Takagi5, Tatsuharu
Ono®, Kiyoshi Kuramoto®, Tomoki Nakamura®
!Seoul National University, South Korea
(A]20§8ke), Nayoro Observatory, Japan, *Kyoto
University, Japan, ‘Hokkaido University of
Education, Japan, °Hokkaido University, Japan
STohoku University, Japan

Hydrated asteroids get widespread attention for
the evolution of water in the Solar System,
especially thanks to the recent successes of the
Hayabusa2 and OSIRIS-REx space missions. The
target asteroids of these missions are believed to
be fragments that have experienced aqueous
alteration in their parent bodies [3]. Although
hydrated asteroids have been studied well via
spectroscopy, focusing on the 0.7 um or the 2.7
um absorption bands [2, 3, 4], polarimetric
properties of these asteroids have rarely been
investigated.

In this study, we conducted a polarimetric

46 / Bull. Kor. Astron. Soc. Vol. 46 No.1, April 2021

observation of 18 C-complex main-belt asteroids
with the 1.6-m Pirka telescope at the Nayoro
Observatory of Hokkaido University, Japan. We
used a polarimetric imaging mode of the
Multi-Spectral Imager (MSI) with the standard
Rec-band filter (the central wavelength at 0.64 um)
[5]. As a result, we found that all of these hydrated
asteroids indicate deep negative branches of their
polarimetric profiles. Accordingly, the hydrated
asteroids have the polarization minima (Pmin),
whose values are significantly lower than any other
taxonomic types of asteroids (including C-group
asteroids). Because Pmin depends on albedo,
particle size, and porosity of the surface materials
[1], we suspect that hydrated asteroids are
distinctive from other asteroids in terms of these
physical properties. In this presentation, we
introduce our polarimetric observation and
findings. We discuss why hydrated asteroids
indicate such low Pmin values, comparing Pmin
with spectral features at 0.7 um and 2.7 um based
on the observation results.

[1] Cellino et al., 2015, MNRAS, 451,4; [2]
Fornasier et al., 2014, Icarus, 233, 163-178; [3]
Rivkin et al. 2002, Asteroids III, 1, 235; [4]Takir et
al., 2013, Meteoritics and Planetary Science, 48, 9.
[5] Watanabe et al., 2012, SPIE, 8446

[+ SS-15] Isotopic Compositions of
Ruthenium Predicted from Stellar Evolution
Using the NuGrid Project

Seonho Kim(ZAA3), Kwang Hyun Sung(d343),
Kyujin Kwak(ZX1)

Physics Department, Ulsan National Institute of
Science and Technology, Ulsan 44919, Republic of
Korea

Presolar silicon carbide (SiC) grains form around
in the envelopes of asymptotic giant branch (AGB)
stars by satisfying C/O>1 which is an optimal
condition for SiC grains to condense in the stellar
outflows. Ruthenium (Ru) isotopes are locked into
the SiC grains during the condensation of SiC
grains. We investigate the isotopic compositions of
Ru in the stellar winds by using the NuGrid data,
which are obtained by nucleosynthesis calculations
during the stellar evolution. We compare the
isotopic compositions of Ru obtained from the
NuGrid data with measurements and the
predictions obtained from different codes. Our
results present a piece of evidence that SiC grains
in the presolar system came from low-mass and
low-metallicity AGB stars, also confirming that they
were not from massive stars. We also suggest a
new scenario in which the total stellar yields are
also considered because SiC grains can condense
during the collapse of molecular clouds.
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[+ CD-01] Cosmic Dawn III: Simulating the
Reionization of the Local Group

Kyungjin Ahn
Chosun University

Cosmic Dawn III (CoDa III) is the last of the
series of simulations of the reionization of the
Local Group, the galaxy cluster including the Milky
Way and the M31. The simulation is based on the
constrained  initial  condition, N-body and
hydrodynamic simulation of structure formation,
modelling of galaxy formation, calculation of
radiation transfer, and calibration against the
observed high-redshift galaxy luminosity function.
We present various physical properties we
observed and important lessons that could
stimulate future observations.

[t CD-02] The clustering of critical points
in the evolving cosmic web

Junsup Shim!, Sandrine Codis?®, Christophe
Pichon'*®, Dmitri Pogosyan'*, Corentin Cadiou®
'KIAS, “Institut d Astrophysique de Paris (IAP),
JInstitue of Theoretical Physics (IPhT), *University
of Alberta, °University College London

Focusing on both small separations and baryonic
acoustic oscillation scales, the cosmic evolution of
the clustering properties of peak, void, wall, and
filament-type critical points is measured using
two-point correlation functions in ACDM dark
matter simulations as a function of their relative
rarity. A qualitative comparison to the
corresponding theory for Gaussian random fields
allows us to understand the following observed
features: (i) the appearance of an exclusion zone at
small separation, whose size depends both on
rarity and signature (i.e. the number of negative
eigenvalues) of the critical points involved: (ii) the
amplification of the baryonic acoustic oscillation

bump with rarity and its reversal for
cross-correlations  involving negatively  biased
critical points: (iii) the orientation-dependent

small-separation divergence of the
cross-correlations of peaks and filaments
(respectively voids and walls) that reflects the
relative loci of such points in the filament’s
(respectively wall’'s) eigenframe. The (cross-)
correlations involving the most non-linear critical
points (peaks, voids) display significant variation
with redshift, while those involving less non-linear
critical points seem mostly insensitive to redshift

evolution, which should prove advantageous to
model. The ratios of distances to the maxima of
the peak-to-wall and peak-to-void over that of the
peak-to-filament cross-correlation are ~2-+/~
2 and ~3-+/ ~3w, respectively, which could be
interpreted as the cosmic crystal being on average
close to a cubic lattice. The insensitivity to redshift
evolution suggests that the absolute and relative
clustering of critical points could become a
topologically robust alternative to standard
clustering techniques when analysing upcoming
surveys such as Euclid or Large Synoptic Survey
Telescope (LSST).

[+ CD-03] Testing LCDM with eBOSS / SDSS

Ryan E. Keeley', Arman Shafieloo'?, Gong-bo
Zhao®, Hanwool Koo'?

{Korea Astronomy and Space Science Institute,
?University of Science and Technology, *National
Astronomy Observatories, Chinese Academy of
Sciences and University of Chinese Academy of
Sciences

In this talk I will review recent progress that the
SDSS-IV  / eBOSS collaboration has made in
constraining cosmology from the clustering of
galaxies, quasars and the Lyman-alpha forest.
The SDSS-IV / eBOSS collaboration has measured
the baryon acoustic oscillation (BAO) and redshift
space distortion (RSD) features in the correlation
function in redshift bins from z~0.15 to 2z~2.33.
These features constitute measurements of angular
diameter distances, Hubble distances, and growth
rate measurements. A number of consistency
tests have been performed between the BAO and
RSD datasets and additional cosmological datasets
such as the Planck cosmic microwave background
constraints, the Pantheon Type Ia supernova
compilation, and the weak lensing results from the
Dark Energy Survey. Taken together, these joint
constraints all point to a broad consistency with
the standard model of cosmology LCDM + GR,
though they remain in tension with local
measurements of the Hubble parameter.

[+ CD-04] Be it unresolved: Measuring time
delays from unresolved light curves

Satadru Bag!, Alex G. Kim?, Eric V. Linder?, Arman
Shafieloo'?

!Korea Astronomy and Space Science Institute,
’Lawrence Berkeley National Laboratory & Berkeley
Center for Cosmological Physics, UC Berkeley,
JUniversity of Science and Technology

Gravitationally lensed Type la supernovae may
be the next frontier in cosmic probes, able to
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deliver independent constraints on dark energy,
spatial curvature, and the Hubble constant.
Measurements of time delays between the multiple
images become more incisive due to the
standardized candle nature of the source,
monitoring for months rather than years, and
partial immunity to microlensing. While currently
extremely rare, hundreds of such systems should
be detected by upcoming time-domain surveys.
Others will have the images spatially unresolved,
with the observed lightcurve a superposition of
time delayed image fluxes. We investigate whether
unresolved images can be recognized as lensed
sources given only lightcurve information and
whether time delays can be extracted robustly.

We develop a method that we show can identify
these gsystems for the case of lensed Type Ia
supernovae with two images and time delays
exceeding ten days. When tested on such an
ensemble the method achieves a false positive rate
of <5b%, and measures the time delays with the
completeness of 293% and with a bias of <0.5%
for time delay =10 days. Since the method does
not assume a template of any particular type of
SN, the method has the potential to work on other
types of lensed SNe systems and possibly on other
transients.

[+ CD-05] Accurate application of Gaussian
process regression for cosmology

Seung-gyu Hwang', Benjamin L’Huillier!?
'Department of Astronomy, Yonsei University
’Department of Astronomy and Space Science,
Sejong University

Gaussian process regression (GPR) is a powerful
method used for model-independent analysis of
cosmological observations. In GPR, it is important
to decide an input mean function and
hyperparameters that affect the reconstruction
results. Depending on how the input mean function
and hyperparameters are determined in the
literature, I divide into four main applications for
GPR and compare their results.

In particular, a zero mean function is commonly
used as an input mean function, which may be
inappropriate for reconstructing cosmological
observations such as the distance modulus. Using
mock data based on Pantheon compilation of type
[a supernovae, I will point out the problem of using
a zero input and suggest a new way to deal with
the input mean function.

[+ CD-06] Comparing Bayesian model
selection with a frequentist approach using
iterative method of smoothing residuals
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Hanwool Koo'?, Arman Shafieloo!?, Ryan E.
Keeley', Benjamin L’Huillier®

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

We have developed a frequentist approach for
model selection which determines consistency of a
cosmological model and the data wusing the
distribution of likelihoods from the iterative
smoothing method. Using this approach, we have
shown how confidently we can distinguish different
models without comparison with one another. In
this current work, we compare our approach with
conventional Bayesian approach based on
estimation of Bayesian evidence using nested
sampling for the purpose of model selection. We
use simulated future Roman (formerly
WFIRST)-like type Ia supernovae data in our
analysis. We discuss limits of the Bayesian
approach for model selection and display how our
proposed frequentist approach, if implemented
appropriately, can perform better in falsification of
individual models.

SHUMM-AHYAAUESND

[+ STN-01] orean Small Telescope Network
(237873 EAT, 2T

Myungshin Im!, Yonggi Kim?®, Wonseok Kang’,
Chung-Uk Lee®, Heewon Lee®, Soojong Pak’,
Hyunjin Shim’, Hyun-Il Sung®, Taewoo Kim?*,
Seong-Kook J. Lee!, Gu Lim!, Gregory S.-H. Paek!,
Jinguk Seo!, Joh-Na Yoon®, Dohyeong Kim® and
SomangNet team

!Seoul National University (A]20jgF7), Chungbuk
National University, *Chungbuk National University
Observatory, *National Youth Space Center, °Korea
Astronomy Space Science Institute, °Sejong
University, "Kyungpook National University, ®Pusan
National University

SomangNet is a project that started in 2020 with
a network of ten 0.4 to 1.0 m telescopes owned by
Korean institutes. By coordinating observations
with multiple facilities around the world, we hope
to maximize the usefulness of small telescopes
which are still competitive for carrying out
time-domain astronomy projects. In this talk, we
will give an overview of the project, outlining
SomangNet facilities, its organization, and current
science projects. We hope to open SomangNet for
common use in 2021B, and we will present our
plan regarding the use of SomangNet.



[+ STN-02] Observations of exoplanets with
small telescopes

Yonggi Kim1,3, Wonseok Kang? Taewoo Kim??,
Tobias C. Hinse’, Joh-Na Yoon'!®, Haeun Kim'?
!{Chungbuk National University Observatory
’National Youth Space Center

’Department of Astronomy and Space Science
Chungbuk National University

‘Department of Astronomy and Space Science
Chungnam National University

SomangNet team aims to make use of small- to
medium-sized telescopes for photometric follow-up
observations of transiting extrasolar planets
orbiting a bright host star. Newly discovered
transiting planets need frequent monitoring in
order to maintain knowledge of the transit
ephemeris. DOAO 1.0 m telescope and CBNUO 0.6
m telescopes are used for our monitoring. We will
present some preliminary results of our
observations and analysis.

[+ STN-03] Development of automatic
vacuum control system to improve CCD
cooling performance

Joh-Na Yoon'?®, SeongHyeon Song”®, SoonChang
Park?, Yonggi Kim'?,

!{Chungbuk National University Observatory
METASAPCE

*Department of Astronomy and Space Science
Chungbuk National University
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[ STN-04] Performance evaluation of the
76 cm telescope at Kyung Hee Astronomical
Observatory (KHAO)

Tae-Geun Ji', Jimin Han!, Hojae Ahn', Sumin Lee?,
Dohoon Kim? Kyung Tae Kim?, Myungshin Im?®
Soojong Pak!

!School of Space Research, Kyung Hee University,
?Department of Astronomy & Space Science, Kyung
Hee University, *Astronomy Program. Department
of Physics & Astronomy, Seoul National University

The 76 cm telescope in Kyung Hee Astronomical
Observatory is participating in the small telescope
network of the SomangNet project, which started
in 2020. Since the installation of the telescope in
1992, the system configuration has been changed
several times. The optical system of this telescope
has a Ritchey-Chrétien configuration with 76 cm in
diameter and the focal ratio is f/7. The mount is a
single fork equatorial type and its control system is
operated by TheSkyX software. We use a science
camera with a 4k X 4k CCD and standard
Johnson-Cousins UBVRI filters, which cover a field
of view of 23.7 X 23.7 arcmin. We are also
developing the Kyung Hee Automatic Observing
Software for the 76 cm telescope (KAOS76) for
efficient operations. In this work, we present the
standard star calibration results, the current
status of the system, and the expected science
capabilities.

[t STN-05] Time-series CCD photometry of
the open cluster M44

Lee Ho
Gyeonggi Science High School for the Gifted

We Present a B and V band time-series CCD
photometry of the Delta scuti stars, BV Cnc, BN
Cnc, BU Cnc, BS Cnc, in the open cluster M44. The
observation was carried out for 36 nights between
February, 2020 and February 2021 with a 0.6m
telescope equipped 2K CCD camera at Gyeonggi
Science High School for the Gifted(GSHS). To
detect pulsational frequencies, we wuse Discret
Fourier Transformation(DFT) method. We have
detected resonable pulsational frequencis compare
to previous study.

[+ STN-06] Optical follow-up observation of
three long GRBs with SomangNet facilities

Gregory S.H. Paek!?, MyungShin Im!?, Joonho
Kim'? Gu Lim'? Mankeun Jeong'? Wonseok
Kang®, Taewoo Kim® Otabek Burkhonov?, Davron
Mirazaqulov®, Shyhrat A. Ehgamberdiev®, Seo
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Jinguk!?, Chung-Uk Lee®, Seung-Lee Kim® and
Hyung-1l Sung®

!Astronomy Program, Department of Physics &
Astronomy, Seoul National University, 1
Gwanak-ro, Gwanak-gu, Seoul 08826, Korea

2SNU Astronomical Research Center, Seoul
National University, 1 Gwanak-ro, Gwanak-gu,
Seoul 08826, Korea,

JNational Youth Space Center, Goheung,
Jeollanam-do, 59567, Korea,

1Ulugh Beg Astronomical Institute, Uzbek Academy
of Sciences, 33 Astronomical Street, Tashkent
700052, Uzbekistan,

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

We report the optical follow-up observations of
three long y-ray burst events, GRB 201020A, GRB
201103B and GRB 210104A by the network of
telescopes in the SomangNet project. We show light
curves, color evolution and SED evolution, and fit
them to a single power law function to derive
decay index and compare their properties with
other long GRBs samples. Also, we show a good
observational example that 0.4-1m class telescopes
in SomangNet have potential to catch dim light
from high red shift object (R>22 mag) by deep
imaging. In conclusion, we found that three GRBs
have optical afterglow properties of long GRB and
our results are consistent with the reports of high
energy analysis.

RS

[+ IM-01] Gravitational Instability of
Protoplanetary Disks around Low-mass Stars

Gain Lee, Woong-Tae Kim
Department of Physics & Astronomy, Seoul
National University

Gravitational instability (GI) can produce massive
gas giants on wide orbits by fragmentation of
protoplanetary disks (PPDs). While most previous
works focus on PPDs around solar mass stars, gas
giants have been observed in systems with a wide
range of stellar masses including M dwarfs. We use
the GIZMO code to perform global
three-dimensional simulations of self-gravitating
disks around low-mass stars. Our models consider
heating by turbulent viscosity and stellar
irradiation and the B cooling occurring over the
dynamical time. We run various models with
differing disk-to-star mass ratio g and disk
temperature. We find that strongly gravitating
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disks either produce spirals or undergo
fragmentation. The minimum q value for
fragmentation is 0.2-0.7, with a smaller value
corresponding to a more massive star and/or a
smaller disk. The «critical q value depends
somewhat sensitively on the disk temperature,
suggesting that the stellar irradiation is an
important factor in determining GI. We discuss our
results in comparison with previous work as well
as recent ALMA observations.

[+ IM-02] Probing the Conditions for the
Atomic-to-Molecular Transition in the
Interstellar Medium

Gyueun Park!? Min-Young Lee!

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

Stars form exclusively in cold and dense
molecular clouds. To fully understand star
formation processes, it is hence a key to
investigate how molecular clouds form out of the
surrounding diffuse atomic gas. With an aim of
shedding light in the process of the
atomic-to-molecular transition in the interstellar
medium, we analyze Arecibo HI emission and
absorption spectral pairs along with TRAO/PMO
12C0O(1-0) emission spectra toward 58 lines of sight
probing in and around molecular clouds in the
solar neighborhood, i.e., Perseus, Taurus, and
California. 12CO(1-0) is detected from 19 out of 58
lines of sight, and we report the physical
properties of HI (e.g., central velocity, spin
temperature, and column density) in the vicinity of
CO. Our preliminary results show that the velocity
difference between the cold HI (Cold Neutral
Medium or CNM) and CO (median ~ 0.7 km/s) is on
average more than a factor of two smaller than the
velocity difference between the warm HI (Warm
Neutral Medium or WNM) and CO (median ~ 1.7
km/s). In addition, we find that the CNM tends to
become colder (median spin temperature ~ 43 K)
and abundant (median CNM fraction ~ 0.55) as it
gets closer to CO. These results hints at the
evolution of the CNM in the vicinity of CO,
implying a close association between the CNM and
molecular gas. Finally, in order to examine the
role of HI in the formation of molecular gas, we
compare the observed CNM properties to the
theoretical model by Bialy & Sternberg (2016),
where the HI column density for the HI-to-H2
transition point is predicted as a function of
density, metallicity, and UV radiation field. Our
comparison shows that while the model reproduces
the observations reasonably well on average, the
observed CNM components with high column



densities are much denser than the model
prediction. Several sources of this discrepancy,
e.g., missing physical and chemical ingredients in
the model such as the multi-phase ISM,
non-equilibrium chemistry, and turbulence, will be
discussed.

[+ IM-03] Local TIGRESS Simulations of Star
Formation in Spiral Galaxies

Woong-Tae Kim!, Chang-Goo Kim? Eve C.
Ostriker?

!Seoul National University, Korea
2Princeton University, USA

Spiral arms greatly affect gas flows and star
formation in disk galaxies. We wuse local 3D
simulations of vertically-stratified, self-gravitating,
gaseous disks under a stellar spiral potential to
study the effects of spiral arms on galactic star
formation as well as formation of gaseous
spurs/feathers. We adopt the TIGRESS framework
to handle radiative heating and cooling, star
formation, and ensuing supernova (SN) feedback.
We find that more than 90% of star formation
takes place inside spiral arms. The global star
formation rate (SFR) in models with spiral arms is
enhanced by less than a factor of 2 compared to
the no-arm counterpart. This supports the picture
that spiral arms do not trigger star formation but
rather redistribute star-forming regions.
Correlated SN feedback produces interarm feathers
in both magnetized and unmagnetized models.
These feathers live short, have parallel magnetic
fields along their length, and are bounded by SN
feedback in the lateral direction, in contrast to
instability-induced feathers formed in our previous
isothermal simulations.

[7+ IM-04] Star formation in nuclear rings
controlled by bar-driven gas inflow

Sanghyuk Moon!, Woong-Tae Kim', Chang-Goo
Kim?, and Eve C. Ostriker?

!Department of Physics & Astronomy, Seoul
National University, “Department of Astrophysical
Sciences, Princeton University

Nuclear rings are sites of intense star formation
at the center of barred spiral galaxies. A
straightforward but unanswered question is what
controls star formation rate (SFR) in nuclear rings.
To understand how the ring SFR is related to mass
inflow rate, gas content, and background
gravitational field, we run a series of semi-global
hydrodynamic simulations of nuclear rings,
adopting the TIGRESS framework to handle

radiative heating and cooling as well as star
formation and supernova feedback. We find: 1)
when the mass inflow rate is constant, star
formation proceeds in a remarkably steady
fashion, without showing any burst-quench
behavior suggested in the literature: 2) the steady
state SFR has a simple linear relationship with the
inflow rate rather than the ring gas mass: 3) the
midplane pressure balances the weight of the
overlying gas and the SFR surface density is
linearly correlated with the midplane pressure,
consistent with the self-regulated star formation
theory. We suggest that the ring SFR is controlled
by the mass inflow rate in the first place, while the
gas mass adjusts to the resulting feedback in the
course of achieving the vertical dynamical
equilibrium.
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[ GC-01] Interferometric Monitoring of
Gamma-ray Bright AGNs:Measuring the
Magnetic Field Strength of 4C+29.45

Sincheol Kang'?, Sang-Sung-Lee'?, Jeffrey
Hodgson'?, Juan-Carlos Algaba* Jee Won Lee!,
Jae-Young Kim®°, Jongho Park®, Motoki Kino”?®,
Daewon Kim® and Sascha Trippe’

'Korea Astronomy and Space Science institute,
?University of Science and Technology,
JDepartment of Physics and Astronomy, Sejong
University, *Department of Physics, Faculty of
Science, University of Malaya, *Max-Plank-Institut
fiir Radioastronomie, ®Institute of Astronomy and
Astrophysics, Academia Sinica, "National
Astronomical Observatory of Japan, °Kogakuin
University of Technology & Engineering, Academic
Support Center, °Department of Physics and
Astronomy, Seoul National University

We present the results of multi-epoch,
multi-frequency monitoring of a blazar 4C +29.45,
which was regularly monitored as part of the
Interferometric Monitoring of GAmma-ray Bright
AGNs program - a key science program of the
Korean Very long baseline interferometry Network
(KVN). Observations were conducted
simultaneously at 22, 43, 86 and 129 GHz during
the 4 years from December 2012 to December
2016. We also used additional data from the 15 GHz
Owens Valley Radio Observatory (OVRO) monitoring
program. From the 15 GHz light curve, we
estimated the variability time scales of the source
during several radio flux enhancements. We found
that the source experiencesd 6 radio flux
enhancements with variability time scales of 9-187
days during the observing period, vyielding
corresponding variability Doppler factors of 9-27.
From the multi-frequency simultaneous KVN
observations, we were able to obtain accurate
radio spectra of the source and hence to more
precisely measure the turnover frequencies v, of
synchrotron self-absorbed (SSA) emission with a
mean value of v,=28.9 GHz. Using jet geometry
assumptions, we estimated the size of the emitting
region at the turnover frequency. Taking into
account these results, we found that the
equipartition magnetic field strength is up to two
orders of magnitudes higher than the SSA
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magnetic field strength (0.6-99 mG). This is
consistent with the source being particle
dominated.

[ GC-02] The Origin of the Type III
Component in the Black Eye Galaxy M64

Jisu Kang(Z}t*]14)!, Yoo Jung Kim(Z18-7)!, Myung
Gyoon Lee(o]¥+#)", In Sung Jang(’d214)

!Seoul National University (A1S0jglv),
?University of Chicago

The Black Eye Galaxy M64 is an intriguing spiral
galaxy with a Type III disk break. To trace the
origin of its Type IlI component, we present
HST/ACS F606W/F814W photometry of resolved
stars in the outer disk of M64 (2.5° < R < 6.5).
First, we discover a bright extended globular
cluster (GC) M64-GC1 at R ~ 5.5°, and find that it is
an old metal-poor halo GC ([Fe/H] = -1.5 +/- 0.2).
Second, we find that there are two distinct
subpopulations of red giant branch stars (RGBs).
One is an old metal-rich ([Fe/H] ~ -0.4) disk
population, and the other is an old metal-poor
halo population similar to the resolved stars in
M64-GC1. The radial number density profile of the
metal-rich RGB follows an exponential disk law,
while that of the metal-poor RGB follows a de
Vaucouleurs’'s low. From these results, we
conclude that the origin of the Type IlI component
in M64 is a halo, not a disk or a bulge. We will
further discuss the results in regards to the
formation and evolution of M64.

[ GC-03] Testing Web Feeding Model for
Star Formation in Galaxy Clusters in the
COSMOS Field

Eunhee Ko, Myungshin Im, Seong-Kook Lee and
Minhee Hyun

Astronomy program, Dept. of Physics &
Astronomy, Seoul National University

It is yet to be understood what controls the star
formation activity in high-redshift galaxy clusters.
One recently proposed mechanism is that the star
formation activity in galaxy clusters are fed by gas
and galaxies in large-scale structures surrounding
them, which we call as “web feeding model”. Using
galaxies in the COSMOS2015 catalog, with mass
completeness at log(M/Me)=>9.54 and reliable
photometric redshift data (oa1+) < 0.01), we study
the star formation activities of galaxy clusters and
their surrounding environment to test the web
feeding model. We first identify the overdense
regions with number density exceeding the 4o
-level from photometric redshift data as galaxy
clusters, and we find that they are well matched



with clusters identified in the X-ray extended
source catalog. Furthermore, we identify galaxy
large scale structures, and will present the
correlation or anti-correlation between quiescent
galaxy fraction, an indicator of star-forming
activity, and the prevalence of galaxy large scale
structures.

[ GC-04] NewHorizon: On the Quenching
Mechanisms of the Dwarf Galaxies

Seonwoo Kim!, Jinsu Rhee!, San Han!, Hoseung
Choi?, Sukyoung K. Yi' and the NewHorizon
collaboration

'Yonsei University, ’Korea Astronomy and Space
Science [nstitute

Dwarf galaxies are the most abundant objects in
the universe. Hence, understanding the dwarfs is
important but relatively little is known due to the
lack of computing power and limitations in the
telescope resolution. We thus use the
state-of-the-art NewHorizon simulation, which is a
set of cosmological hydrodynamical simulations, to
dissect the quenching mechanism working on
dwarf galaxies by inspecting the star formation and
mass history of individual galaxies. It is known that
internal (AGN, SN, stellar feedback) and external
(major and minor mergers, ram pressure stripping,
strangulation) mechanisms affect the quenching of
dwarfs. Because of the combination of these
mechanisms, periodicity in the star formation
history of the dwarf galaxies is expected. To check
for their periodicity, Fourier transform was
performed on the star formation history. By
comparing the physical timescales and the
periodicity, we determine the dominant effect
working on the dwarfs. Then, we compare the
dominant effects working on the galaxies according
to their varying properties.

[ GC-05] Pure Density Evolution of the
Ultraviolet Quasar Luminosity Function at 2
<7<6

Yongjung Kim!? and Myungshin Im??

!Kavli Institute for Astronomy and Astrophysics,
Peking University, ?SNU Astronomy Research
Center, Seoul National University, °Astronomy
Program, Department of Physics & Astronomy,
Seoul National University

Quasar luminosity function (QLF) shows the
active galactic nucleus (AGN) demography as a
result of the combination of the growth and the
evolution of black holes, galaxies, and dark matter
halos along the cosmic time. The recent wide and
deep surveys have improved the census of

high-redshift quasars, making it possible to
construct reliable ultraviolet (UV) QLFs at 2 <z < 6
down to M1450 = -23 mag. By parameterizing these
up-to-date observed UV QLFs that are the most
extensive in both luminosity and survey area
coverage at a given redshift, we show that the UV
QLF has a universal shape, and their evolution can
be approximated by a pure density evolution (PDE).
In order to explain the observed QLF, we construct
a model QLF employing the halo mass function, a
number of empirical scaling relations, and the
Eddington ratio distribution. We also include the
outshining of AGN over its host galaxy, which
made it possible to reproduce a moderately flat
shape of the faint end of the observed QLF (slope
of ~ -1.1). This model successfully explains the
observed PDE behavior of UV QLF at z > 2,
meaning that the QLF evolution at high redshift
can be understood under the framework of halo
mass function evolution. The importance of the
outshining effect in our model also implies that
there could be a hidden population of faint AGNs
(M1450 > -24 mag), which are buried under their
host galaxy light.

[ GC-06] GECKO Optical Follow-up
Observation of Three Binary Black Hole
Merger Events

Joonho Kim!? Myungshin Im'?, Gregory S. H.
Paek!?, Chung-Uk Lee®, Seung-Lee Kim®, Seo-Won
Chang'?, Changsu Choi'?, Sungyong Hwang'?,
Wonseok Kang?, Sophia Kim'?, Taewoo Kim* Hyung
Mok Lee'?® Gu Lim,'?, Jinguk Seo'? and Hyun-Il
Sung®

!Astronomy Program, Department of Physics and
Astronomy, Seoul National University, Seoul 08526,
Korea, ?SNU Astronomy Research Center, Seoul
National University, 1 Gwanak-ro, Gwanak-gu,
Seoul 08826, Korea, *Korea Astronomy and Space
Science Institute, Daejeon 34055, Korea,
YDeokheung Optical Astronomical Observatory,
National Youth Space Center, Goheung 59567,
Korea

We present optical follow-up observation results
of three binary black hole merger (BBH) events,
GW190408 181802, GW190412, and GW190503
185404, which were detected by the Advanced Ligo
and Virgo gravitational wave (GW) detectors.
Electromagnetic (EM) counterparts are generally
not expected for BBH merger events, however,
some theoretical models suggest that EM
counterparts of BBH can possibly arise in special
environments. To identify EM counterparts of the
three BBH merger events, we observed
high-credibility regions of the sky with telescopes
of the Gravitational-wave EM Counterpart Korean
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Observatory  (GECKO), including the Korea
Microlensing Telescope Network (KMTNet). Our
observation started as soon as 100 minutes after
the GW event alert and covered roughly 29 - 63
deg2 for each event with a depth of 22.5 mag in
R-band within hours of observation. No plausible
EM counterparts were found for these events. Our
result gives a great promise for the GECKO
facilities to find EM counterparts within few hours
from GW detection in future GW observation runs.

[ GC-07] Measuring sub-mm emission from
local AGN host galaxies by JCMT SCUBA-2

Changseok Kim!, Jong-Hak Woo!, Aeree Chung?,
Junhyun Baek?, Yashashree Jadhav'

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

Observing sub-mm continuum emission from
cold dust can play an important role in measuring
star formation rates of galaxies, especially in the
case of AGN host ones, since AGNs contaminate
FIR fluxes by dust heating. To measure star
formation rates, we observed total 49 local AGN
host galaxies(z<0.2) by SCUBA-2 camera at James
Clerk Maxwell Telescope(JCMT) at 450um and
850um. We performed several tests with the
observed images to determine whether each source
is detected, and adopted 3o as the flux upper limit
in non-detection cases. Using these measurements
and FIR archival data, we modeled spectral energy
distributions of the galaxies to estimate star
formation rates. The effect of AGN activity on host
galaxy star formation will be discussed.

[ GC-08] KS4 Galaxy Clusters Catalog in
Southern Sky

Bomi Park!, Myungshin Im', Joonho Kim!, Minhee
Hyun!, Seong-Kook Lee!, Jae-Woo Kim?

ISNU Astronomy Research Center, Department of
Physics and Astronomy, Seoul National University,
Seoul 08826, Korea

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

Galaxy clusters are the largest structures in the
universe located at the top of the cosmological
hierarchical model, so the evolution of the
universe can be understood by studying clusters of
galaxies. Therefore, finding a larger number of
galaxy clusters plays an important role in exploring
how the universe evolves. A large number of
catalogs for galaxy clusters in the northern sky
have been published; however, there are few
catalogs in the southern sky due to the lack of
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wide sky survey data. KMTNet Synoptic Survey of
Southern Sky(KS4) project, which observes a wide
area of the southern sky about 7000 deg® with
KMTNet telescopes for two years, is in progress
under the SNU Astronomy Research Center. We
use the KS4 multi-wavelength optical data and
measure photometric redshifts of galaxies for
finding galaxy clusters at redshift z<1. Currently,
the KS4 project has observed approximately 33% of
the target region, and a pipeline that measures
photometric redshifts of galaxies has been created.
When the project is completed, we expect to find
more than a hundred thousand galaxy clusters,
and this will improve the study of galaxy clusters
in the southern sky.

[ GC-09] Globular Clusters in the NGC
4839 Group Merging with Coma: What Do
They Tell about the Group History?

Seong-A O, Myung Gyoon Lee
Astronomy program, Department of Physics and
Astronomy, Seoul National University

The Coma cluster serves as an ideal laboratory
to study the cluster assembly history. It is known
as a typical example of relaxed galaxy clusters.
However, recent X-ray, radio and optical
observations revealed a number of substructures
in Coma. The NGC 4839 group is an interesting
substucture in the sense that it is overlappled with
the X-ray bright component in the south-west
region. Recent hydrodynamical simulations in the
literature suggest that the NGC 4839 group came
from the north-east direction of Coma, passed the
apocenter about 1 Gyr ago, and started a second
infall to the Coma core recently. Interestingly a
number of E+A galaxies are located along the
filament connecting the NGC 4839 group and the
Coma core.

We are surveying a wide area covering the NGC
4839 group to search for globular clusters and use
them to investigate any connection between the
globular clusters and the merger scenario of the
NGC 4839 group. We utilized Subaru Hyper
Suprime-Cam archival images of two circular fields
with diameter ~1.8 deg, covering the Coma core
and the NGC 4839 group. We discuss the results
with regard to the formation history of the NGC
4839 group.

[ GC-10] The first five-year results of
Seoul National University AGN Monitoring
Project

Shu Wang!, Jong-Hak Woo!, Donghoon Son!, Jaejin
Shin?, Hojin Cho! and SAMP collaboration



!Astronomy Program. Department of Physics and
Astronomy, Seoul National University, Seoul 08826,
Korea,

’Department of Astronomy and Atmospheric
Sciences,

Kyungpook National University, Daegu 41566,
Korea,

The Seoul National University AGN Monitoring
Project (SAMP) is a welldesigned long-term AGN
reverberation mapping project. SAMP focuses on
the luminous AGNs out to z~0.5 with relative long
time lags between AGN continuum and broad
emission lines and aims to probe the high-end of
the AGN broad line region (BLR) size-luminosity
(R-L) relation. The pilot observations started in
October 2015 for 100 AGNs to confirm the
variability and the H and [O III] emission line
strengths. Based on the initial variability test, 48
quasars has been continued spectroscopic
monitoring since Feb. 2016 with Lick 3m and MDM
2.4m telescopes with a cadence of ~20 days.
Supporting photometric monitoring in B and V
band was conducted at multiple facilities including
the MDM 1.3m, LOAO, and DOAO telescopes with a
cadence of ~10 days. By the time of Feb. 2021, we
have obtained five years spectroscopic and
photometric data. More than 30 AGNs shows
significant variability in five-year baseline and 16
of them show well detected lags between B-band
and H . Here, we report some examples of SAMP
light curves and lag detections using the first
five-year data as well as the location of our 16
targets in the AGN BLR R-L relation. These
measurements are consistent with the existing R-L
relation and located at the high-end. With the
coming data, SAMP are hopefully to report more
AGNs with well detected lags. Our results
demonstrate the general feasibility and potential of
long-term reverberation project with medium
cadence for luminous AGNSs.

[ GC-11] A GMOS/IFU Study of Enhanced
Star Formation Activity of Jellyfish Galaxies
in Massive Galaxy Clusters

Jeong Hwan Lee!, Myung Gyoon Lee!, Jisu Kang!,
Brian S. Cho!, and Jae Yeon Mun?

!Seoul National University, *Australian National
University

Ram-pressure stripping (RPS) is known as a
typical mechanism of quenching star formation
(SF) of galaxies orbiting in clusters, but it can also
boost the SF activity within a short period of time.
Jellyfish galaxies, with eye-catching blue tails and
knots, are such starburst galaxies undergoing
strong RPS in galaxy clusters. Thus, they are very

useful targets to understand their SF activity in
relation to RPS. We study the SF activity of three
jellyfish galaxies in massive clusters at z=0.3-0.4
(MACSJ1752-JFG2, MACSJ0916-JFGI1, and
A2744-F0083) with Gemini GMOS/IFU and compare
our results to those of jellyfish galaxies in
low-mass clusters. We obtain total star formation
rates (SFRs) of up to 60 Mo/yr and SFRs in the
tails of up to 15 Mo/yr, which are much higher
than those of jellyfish galaxies in low-mass clusters
with the median SFRs of 1.1 Mo/yr in total and
0.03 Mo/yr in tails. In addition, these SFRs are also
significantly higher than the SF main sequence of
galaxies at the redshifts of the three jellyfish
galaxies. This implies that their SF activity is much
more enhanced compared to jellyfish galaxies in
low-mass clusters due to extreme RPS in massive
clusters.

[ GC-12] Intensive Monitoring Survey of
Nearby Galaxies (IMSNG) : Constraints on the
progenitor system of a normal Type Ia SN
2019ein from its light curve at the early
phase

Gu Lim"? (23), Myungshin Im'? (2@ A1), Dohyeong
Kim® (Z1%=&), Gregory S. H Paek!? (uh23h),
Changsu Choi'? (%]%2), Sophia Kim'? (7]14mo}),
Sungyong Hwang'? (8144), and IMSNG team
!SNU Astronomy Research Center, Seoul National
University, Korea

?Astronomy Program, Department of Physics &
Astronomy, Seoul National University, Korea
JDepartment of FEarth Sciences, Pusan National
University, Busan 46241, Republic of Korea

The progenitor of Type la supernovae (SNe Ia) is
mainly believed to be a close binary system of
acarbon-oxygen white dwarf (CO WD) and
non-degenerate companion (single degenerate) or
another WD (double degenerate). However, it is
unclear which system is more prevalent. Here, we
present a high cadence optical/Near-IR light curve
of normal but slightly faint type la SN 2019ein from
IMSNG project. We fit the early light curve (t <+8.3
days from the first detection) with various models
to find the shock-heated cooling emission from SN
ejecta-companion interaction. No  significant
shock-heated cooling emission is found, from
which we constrain the progenitor star size as the
following. The wupper limit (Ruypper,x) of the
companion size in R-band is ~0.2Rs when forcing
the first light time (tg) to have one value and ~0.9
Re when using the mean value of tfl from the
fitting in each band. Assuming the source of the
[-band curve is almost powered from the
radioactive decay, we obtained Rupper« ~1.2Re. The
early B—V color curve is in agreement with the
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model color curve of the 2Ms main sequence
companion. These results allow us to at least rule
out large stars like red giants as a companion star
of the binary progenitor system of this supernova.
B—R and V—R color do not show any significant
signs of a red bump, which shows a thin helium
shell (MHe<0.1My) for the sub-Mch WD (double
detonation model). In addition, we estimated the
distance to NGC 5353 as 37.098+0.028Mpc.

[3 GC-13] Understanding the connection
between 032 and LyC escape based on
numerical simulations

Suhyeon Choe!, Taysun Kimm!', Harley Katz?,
Teahwa Yoo!

!Department of Astronomy, Yonsei University, 50
Yonsei-ro, Seodaemun-gu, Seoul 03722, Republic
of Korea

2Astrophysics, University of Oxford, Denys
Wilkinson Building, Keble Road, Oxford OXI1 3RH,
UK

Identifying the main source of reionization is one
of the essential astrophysical problems that remain
to be solved. But there are difficulties in directly
measuring the Lyman continuum (LyC) escape
fraction (fesc) from high-z galaxies, and other
indirect methods have been suggested to identify
potential LyC leakers. The 032 ratio ([OII] A\5007 /
[OII] A3727) is one of those examples, which appear
to positively correlate with fesc according to some
observations and photoionization modelling of HII
regions. However, recent studies fail to find such a
correlation. Here we  exploit a set of
radiation-hydrodynamic  simulations of giant
molecular clouds to wunderstand the physical
connection between 032 and fesc. We post-process
our simulations with the photo-ionization code
Cloudy, and discuss the results obtained from the
runs with different metallicities and input SEDs.

[ GC-14] Giant Molecular Cloud Properties
of WISDOM galaxies - NGC 5806 and NGC
6753

Woorak Choi', Lijie Liu”*. Martin Bureau®, Timothy
Davis®, Aeree Chung' and the WISDOM Team
'Yonsei University, *Technical University of
Denmark, °University of Oxford, *Cardiff University

Constraining the structure and thus the fate of
giant molecular clouds (GMCs), the primary sites of
star formation in galaxies, is crucial to understand
the evolution of galaxies themselves. Exploiting the
unprecedented sensitivity and angular resolution of
the Atacama Large Millimeter/sub-millimeter Array
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(ALMA), we have measured the spatially-resolved
(~ 20 pc resolution) properties of the GMCs in two
nearby late-type galaxies, NGC 5806 (SAB(s)b) and
NGC 6753 ((R)SA(r)b), as part of the WISDOM
project. Although these results are preliminary, we
identified ~ 200 resolved GMCs in NGC 5806 within
a radius of 500 pc, most within a nuclear ring
structure, and ~ 400 resolved GMCs in NGC 6753
within a radius of 2 kpc, most within a flocculent
spiral structure. The GMCs of NGC 5806 have
similar sizes but slightly higher linewidths than
clouds in the Milky Way disc. Because the GMCs
also have higher surface densities, the calculated
cloud Virial parameters are nevertheless about
unity, suggesting that the GMCs of NGC 5806 are in
gravitational equilibrium and thus long lived. This
is contrary to other WISDOM results on
earlier-type galaxies, where large cloud linewidths
are likely due to shear associated with the local
(circular) orbital motions (rather than the clouds'
self-gravity), and the clouds are either marginally
or not gravitationally bound. These results support
the notion that spheroids alter the dynamical
states of clouds (morphological quenching), that
are otherwise (i.e. in galaxy discs) fairly
homogenous and similar to those of the Milky Way.

[®X GC-15] Evolution of the spin of late-type
galaxies caused by galaxy-galaxy interactions

Jeong-Sun Hwang'?, Changbom Park®, Soo-hyeon
Nam*, and Haeun Chung®

!Department of Physics and Astronomy, Sejong
University, ?Department of Science Education,
Gwangju National University of Education, >School
of Physics, Korea Institute for Advanced Study,
‘Department of Physics, Korea University,
*University of Arizona. Steward Observatory

We use N-body/hydrodynamic simulations to
study the evolution of the spin of a Milky Way-like
galaxy through interactions. We perform a
controlled experiment of co-planner galaxy-galaxy
encounters and study the evolution of disk spins of
interacting galaxies. Specifically, we consider the
cases where the late-type target galaxy encounters
an equally massive companion galaxy, which has
either a late or an early-type morphology, with the
closest approach distance of about 50 kpc, in
prograde or retrograde sense. By examining the
time change of the circular velocity of the disk
material of the target galaxy from each case, we
find that the target galaxy tends to lose the spin
through prograde collisions but hardly through
retrograde collisions, regardless of the companion
galaxy type. The decrease of the spin results
mainly from the deflection of the orbit of the disk
material by tidal disruption. It is found that the



spin angular momentum of the disk of the target
galaxy decreases by 15 - 20% after a prograde
collision. We conclude that the accumulated effects
of galaxy-galaxy interactions will play an important
role in determining the angular momentum of
late-type galaxies at current stage.

BUSH/EP /228

[ IM-01] An automated analysis tool for
the IR absorption spectra of interstellar ices

Chul-Hwan Kim!, Jeong-Eun Lee!, Jaeyeong Kim?,
Woong-Seob Jeong*

1School of Space Research, Kyung Hee University,
Republic of Korea. “Korea Astronomy and Space
Science Institute, Republic of Korea

The icy mantles of interstellar grains are
developed by the freeze-out of interstellar
molecules and atoms onto grain surfaces. The ice
molecules become more complex by surface
chemistry induced directly by high energy photons
or by the thermal energy diffused over heated
grain surface. Therefore, the ice composition is an
important tracer of physical conditions where the
ices form. Ices have been studied via their
absorption features against continuum sources,
such as young stellar objects or evolved
background stars, in infrared wavelengths. The
Spitzer IRS was the most sensitive spectrometer for
the observations of infrared ice absorption
features. We has been developing an automated
analysis tool for the Spitzer IRS spectra, especially
for the 15 pm (O, bending mode. The 15 ym CO,
absorption feature is very useful for the study of
accretion process in star formation since its
spectral shape varies with thermal condition of the
dust grains. Eventually, this tool will cover the
whole range of the Spitzer IRS spectrum (5~20 um).

[3 IM-02] Quantifying Variability of YSOs in
the Mid-IR Over Six Years with NEOWISE

Wooseok Park!, Jeong-Eun Lee!, Carlos Contreras
Pefia’®, Doug Johnstone*®, Gregory Herczeg®, Sieun
Lee!, Seonjae Lee’, Anupam Bhardwaj®, and Gerald
Schieven*

'Kyung Hee University, Korea

2University of Hertfordshire, UK

JUniversity of Exeter, UK

‘NRC Herzberg Astronomy and Astrophysics,
Canada

SUniversity of Victoria, Canada

®Peking University, China

’Seoul National University, Korea
SKorea Astronomy and Space Science Institute
(KASI)

Variability in Young Stellar Objects (YSOs) can
be caused by time-dependent accretion rates,
geometric changes in the circumstellar disks, the
stochastic hydromagnetic interactions between
stellar surfaces and inner disk edges,
reconnections within the stellar magnetosphere,
and hot/cold spots on stellar surfaces. We uncover
~1400 variables from a sample of ~5300 YSOs in
nearby low-mass star-forming regions using
mid-IR light curves obtained from the 5.5-years
NEOWISE All Sky Survey. The mid-IR variability
traces a wide range of dynamical, physical, and
geometrical phenomenon. We classify six types of
YSO variability based on their light curves: secular
variability (Linear, Curved, Periodic) and stochastic
variability (Burst, Drop, Irregular). YSOs in earlier
evolutionary stages have higher fractions of
variables at all types and higher amplitudes for the
variability. Along with brightness variability, we
also find a diverse range of secular color
variations, which can be attributed to a
competitive interplay between the variable
accretion luminosity of the central source and the
variable extinction by material associated with the
accretion process. We compare the variability of
known FUors/EXors and VeLLOs/LLSs, which
represent two extreme ends (burst versus
quiescent) of the episodic accretion process;
FUors/EXors have a higher fraction of variables
(65%) than VeLLOs/LLSs (41%). Short-term (few
day) and long-term (decades) variability, as well as
possible AGB contamination in the YSO catalogues,
are also discussed.molecules become more
complex by surface chemistry induced directly by
high energy photons or by the thermal energy
diffused over heated grain surface. Therefore, the
ice composition is an

[® IM-03] Dust scattering simulation of
far-ultraviolet light in the Milky Way

Young-Soo Jo!', Kwang-Il Seon'?, Kyoung-Wook
Min®, Woong-Seob Jeong' and Adolf N. Witt*
'Korea Astronomy and Space Science Institute
(KASI)

2University of Science and Technology (UST)
JKorea Advanced Institute of Science and
Technology (KAIST)

YUniversity of Toledo, USA

We performed three-dimensional Monte Carlo
dust scattering radiative transfer simulations for
FUV light to obtain dust scattered FUV images and
compared them with the observed FUV image
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obtained by FIMS/SPEAR and GALEX. From this,
we find the scattering properties of interstellar
dust in our Galaxy and suggest the intensity of
extragalactic background light (EBL) at FUV
wavelength. The best-fit values of the scattering
properties of interstellar dust are albedo =
0.38%%,,04, g-factor = 055", and EBL =
138%,,, CU for the allsky which are consistent well
with the Milky Way dust model of Draine and direct
measurements of Gardner et al., respectively. At
the high Galactic latitude of |b|>10°, the
observation is well fitted with the model of lower
albedo = 0.35%%, 5 and g-factor = 0.50°%%,; 5. On
the contrary, the scattering properties of
interstellar dust show higher albedo = 0.437%%,
and g-factor = 0.65%%,005 near the Galactic plane
of |bl<10°. In the present simulation, recent
three-dimensional distribution maps of interstellar
dust in our Galaxy, stellar distances in the catalog
of GAIA DR2, and FUV fluxes and/or spectral types
in the TD-1 and Hipparcos star catalogs were
used.
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[ CD-01] Cosmology in University of Seoul

Hyeonmo Koo!, Seyeon Hwang', Hannah Jhee',
Young Ju', Sumi Kim', Sangnam Park', Hyunmi
Song?, Cristiano Sabiu', Rory Smith®, Sungwook E.
Hong®, Jaewon Lee? Dongsu Bak!, and Inkyu Park!
!Department of Physics, University of Seoul, Seoul
02504, Republic of Korea

’Department of Astronomy. Yonsei University,
Seoul ., Republic of Korea

SKorea Astronomy and Space Science Institute,
Daejeon 34055, Republic of Korea

‘Department of , Jungwon University, Chungbuk
28024, Republic of Korea

At the University of Seoul, we are investigating
the following topics in cosmology: comparing
traditional clustering algorithms to our new
Mulguishin algorithms, analysis of 2-body Fuzzy
Dark Matter 2-body collision, 2- and 3-point
clustering statistics and its dependency on the
cosmological model, and dynamics of dark-matter
halos around the large-scale filamentary
structures. In the following sections we present a
brief introduction to our studies.

[ CD-02] The clumping factor of the IGM
at the epoch of reionization in the SPHINX
simulations

58 / Bull. Kor. Astron. Soc. Vol. 46 No.1, April 2021

Taehwa Yoo!, Taysun Kimm!, the SPHINX
collaboration
!Department of Astronomy, Yonsei University

The clumping factor of the inter-galactic
medium (IGM) is one of the most important
quantities that determine the process of cosmic
reionization. However, theoretical attempts to make
predictions about the clumping factor have been
hampered by finite resolutions of the simulations,
because small-scale structures in the IGM were
under-resolved. We use high-resolution (~10 pc),
cosmological radiation-hydrodynamic simulations,
SPHINX, to estimate the clumping factor in the
IGM. We find that the global clumping factors
(CHII>3) are higher than previously estimated
(CHII=3), indicating that resolving the small
structures is indeed crucial to accurately model
the reionization history of the Universe. We also
discuss the local clumping factors, which should
be useful to make predictions about the local
ionization histories with analytic methods.

HEQZUET S

[® AT-01] Preliminary Optical and
Opto-mechanical Design of Solar Telescope
on Super Eye Bridge Program

Yunjong Kim!, Jihun Kim!, II Kweon Moon? Jaegun
Yoo®, Youra Jun!, Seonghwan Choi!, Jeong-Yeol
Han!, Kwanghui Jeong®

'Korea Astronomy and Space Science Institute,
’Korea Research Institute of Standards and Science
JAntbridge Inc.
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[ AT-02] Formation CubeSat Constellation,
SNIPE mission

Jaejin Lee and SNIPE Team
Korea Astronomy and Space Science [nstitute

This presentation introduces Korea’'s SNIPE
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(Small scale magNespheric and Ionospheric Plasma
Experiment) mission, formation flying CubeSat
constellation. Observing particles and waves on a
single satellite suffers from inherent space-time
ambiguity. To observe spatial and temporal
variations of the micro-scale plasma structures on
the topside ionosphere, four 6U CubeSats (~ 10 kg)
will be launched into a polar orbit of the altitude of
~500 km in 2021. The distances of each satellite
will be controlled from 10 km to more than 100 km
by formation flying algorithm. The SNIPE mission
is equipped with identical scientific instruments,
solid-state telescope, magnetometer, and Langmuir
probe. All the payloads have a high temporal
resolution (sampling rates of about 10 Hz). Iridium
modules provide an opportunity to upload changes
in operational modes when geomagnetic storms
occur. SNIPE's observations of the dimensions,
occurrence rates, amplitudes, and spatiotemporal
evolution of polar cap patches, field-aligned
currents (FAC), radiation belt microbursts, and
equatorial and mid-latitude plasma blobs and
bubbles will determine their significance to the
solar wind-magnetosphere-ionosphere interaction
and quantify their impact on space weather.

[ AT-03] Status and Plan of KMTNet
Operation

Chung-Uk Lee, Seung-Lee Kim, Dong-Joo Lee,
Sang-Mok Cha, Yongseok Lee, Dong-Jin Kim, Hong
Soo Park, Seung-Cheol Bang, Hyunwoo Kang,
Sungwook E. Hong, Jae-Woo Kim

Korea Astronomy and Space Science Institute
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[ AT-04] KPDS user interface and science
data transfer sequence for scientists and
public users in Korea Lunar Exploration
Program

Joo Hyeon Kim
Korea Aerospace Research Institute
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[ SS-01] Triggering processes of two
different eruptive events in active region
11283 using observation-based models

Jihye Kang!, Satoshi Inoue?, and Yong-Jae Moon!
!Department of Astronomy and Space Science,
Kyung Hee University, °Department of Physics, New
Jersey Institute of Technology, University Heights

An investigation of flare-producing magnetic
structure is important for studying an initiation of
eruptive events. In this study we select two
different eruptive events, M5.3 and X1.2 flares in
active region (AR) 11283. Both events occur in the
same AR, but brightenings of flare ribbons, seen in
EUV images, are different shapes. In order to
understand triggering process of eruptive flares,
we reconstruct coronal magnetic fields using two
observation-based models: a nonlinear force-free
field (NLFFF) extrapolation model and a
magnetohydodynamic (MHD) one. The NLFFFs
show that sheared arcades and overlying fan-spine
configurations are found in both cases, but the
distributions of magnetic twist are weaker before
the M5.3 flare than before the X1.2 flare. The MHD
model is to explore the temporal evolution of
coronal magnetic structures by considering the
NLFFF with an anomalous resistivity as an initial
condition. We discuss possible processes of two
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eruptive events using the MHD as well as the
NLFFF model results.

[ SS-02] BITSE Preliminary Results

Su-Chan Bong!, Heesu Yang!, Jae-Ok Lee!,
Yeon-Han Kim!, Kyung-Suk Chol,2, Seonghwan
Choi', Ji-Hye Baek!, Jongyeob Park', Jihun Kim',
Young-Deuk Park!, Rok-Soon Kim!, Eun-Kyung
Lim', Seiji Yashiro®*, Pertti A. Makela®**, Nelson L.
Reginald®*, Neeharika Thakur®*, Natchimuthuk
Gopalswamy', Jeffrey S. Newmark', Qian Gong'
'Korea Astronomy and Space Science Institute,
Korea, “University of Science and Technology,
Korea, °NASA Goddard Space Flight Center, USA,
YThe Catholic University of America, USA

The Balloon-borne Investigation of Temperature
and Speed of Electrons in the corona (BITSE) is a
technology demonstration mission launched in
2019 to observe the solar corona from ~3 Rs to 15
Rs at four wavelengths (393.5, 405.0, 398.7, and
423.4 nm). Preliminary analysis shows that BITSE
imaged the solar minimum corona with the
equatorial streamers on the east and west limbs.
The narrow streamers observed by BITSE are in
good agreement with the geometric properties
obtained by the Solar and Heliospheric
Observatory  (SOHO)  coronagraphs in the
overlapping physical domain. In spite of the small
signal-to-noise ratio we were able to obtain the
temperature and flow speed of the western
steamer. In the heliocentric distance range 4 - 7
Rs on the western streamer, we obtained a
temperature of ~ 1.0 £ 0.3 MK and a flow speed of
~ 260 km s™! with a large uncertainty interval.

[ SS-03] Can Al-generated EUV images be
used for determining DEMs of solar corona?

Eunsu Park(8}-24+)!, Jin-Yi Lee(o]%10])!, Yong-Jae
Moon(22#})?, Kyoung-Sun Lee(c]7A4)%, Harim
Lee(o]std)!, I-Hyun Cho(223)!, and Daye
Lim(ctoll)!

!Department of Astronomy and Space Science,
Kyung Hee University, °School of Space Research,
Kyung Hee University *Astronomy Program,
Department of Physics and Astronomy, Seoul
National University

In this study, we determinate the differential
emission measure(DEM) of solar corona using
three SDO/AIA EUV channel images and three
Al-generated ones. To generate the Al-generated
images, we apply a deep learning model based on
multi-layer perceptrons by assuming that all pixels
in solar EUV images are independent of one
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another. For the input data, we use three SDO/AIA
EUV channels (171, 193, and 211). For the target
data, we use other three SDO/AIA EUV channels
(94, 131, and 335). We train the model using 358
pairs of SDO/AIA EUV images at every 00:00 UT in
2011. We use SDO/AIA pixels within 1.2 solar radii
to consider not only the solar disk but also above
the limb. We apply our model to several
brightening patches and loops in SDO/AIA images
for the determination of DEMs. Our main results
from this study are as follows. First, our model
successfully generates three solar EUV channel
images using the other three channel images.
Second, the noises in the Al-generated EUV
channel images are greatly reduced compared to
the original target ones. Third, the estimated DEMs
using three SDO/AIA images and three
Al-generated ones are similar to those using three
SDO/AIA images and three stacked (50 frames)
ones. These results imply that our deep learning
model is able to analyze temperature response
functions of SDO/AIA channel images, showing a
sufficient possibility that Al-generated data can be
used for multi-wavelength studies of various
scientific fields.

SDO: Solar Dynamics Observatory
AIA: Atmospheric Imaging Assembly
EUV: Extreme Ultra Violet

DEM: Diffrential Emission Measure

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

[® HA-01] Current Status and Future
Prospects of Korean VLBI Network (KVN)

Taehyun Jung, Bong Won Sohn, Byunghwa So,
Chungsik Oh, Do-Heung Je, Do-Young Byun,
Dong-Kyu Jung, Duk Gyoo Roh, Euikyum Lee, Hyo
Ryoung Kim, Hyun-Goo Kim, Hyungkyu Byun,
Hyunsoo Chung, In Sung Yim, Jae-Young Kim,
Jaeheon Kim, Jaehwan Yeom, Jaesik Shin, Jeong-Je
Park, Jeong-Sook Kim, Jungwook Hwang, Kiyoaki
Wajima, Min-Gyu Song, Moon-Hee Chung,
Nobuyuki Sakai, Sang-Hyun Lee, Sang-Sung Lee,
Sej-Jin Oh, Seog Oh Wi, Seungrae Kim, Soon-Wook
Kim, Sung-Mo Lee, Yong-Woo Kang, Young Chol
Minh, Young-Sik Kim, Youngjoo Yun



Korea Astronomy and Space Science Institute

The Korean VLBI Network (KVN) consists of
three 21m radio telescopes installed in Seoul,
Ulsan, and Jeju Island with the world's first
4-channel receiver that can observe four different
frequencies (e.g., 22, 43, 86, 129 GHz)
simultaneously. This receiving system of KVN is
particularly effective in millimeter-wavelength VLBI
(mm-VLBI) observations by compensating fast
atmospheric fluctuations effectively. This
technology is now being enhanced with a compact
triple-band receiver, becoming the world standard
for a mm-VLBI system. In 2020, KVN supported 54
observing programs (KVN: 28, EAVN: 26) including
the 2nd KVN Key Science Program (KSP) which
supports 8Gbps data recording rate and the East
Asian VLBI Network (EAVN) programs. KVN also
participated in the European VLBI Network (EVN)
and GMVA (Global Millimeter VLBI Array) sessions
regularly. Here, we report current status and
future propsects of KVN.

[ HA-02] OWL-Net: A global network of
robotic telescopes

Myung-Jin Kim!, Hong-Suh Yim!, Dong-Goo Roh!,
Jun Choi!, Jang-Hyun Park!, Jaemann Kyeong!,
Young-Sik Park!, Jung Hyun Jo', Wonyong Han',
Jiwoong Yu'!, Hong-Kyu Moon!, Yoon-Ho Park!,
Sungki Cho', Yong-Jun Choi'? Eun-Jung Choi'
'Korea Astronomy and Space Science Institute
2University of Science and Technology

OWL-Net (Optical Wide-field patrol. Network) is
the first space situational awareness facility of its
kind in South Korea which consists of five identical
0.5 m wide-field telescopes with 4K by 4K CCDs.
The five stations are located in Mongolia, Morocco,
Israel, United States, and South Korea. They are
being operated in fully autonomous mode with the
minimum human intervention. The primary
objective of OWL-Net is to track Korean domestic
satellites. In addition, it can be possible to conduct
time-series photometry of bright solar system
objects. We will present the system overview of the
OWL-Net telescopes and progress report.

[ HA-03] SkyMapper Optical Follow-up of
Gravitational Wave Triggers: Overview of
Alert Science Data Pipeline (AlertSDP)

Seo-Won Chang
SNU Astronomy Research Center, Seoul National
University

SkyMapper is the

largest-aperture optical

wide-field telescope in Australia and can be used
for transient detection in the Southern sky.
Reference images from its Southern Survey cover
the sky at 6§ <+10 deg to a depth of I ~ 20 mag. It
has been wused for surveys of extragalactic
transients such as supernovae, optical
counterparts to gravitational-wave (GW) and fast
radio bursts. We adopt an ensemble-based
machine learning technique and further filtering
scheme that provides high completeness ~98% and
purity ~91% across a wide magnitude range. Here
we present an important use-case of our robotic
transient search, which is the follow-up of GW
event triggers from LIGO/Virgo. We discuss the
facility’'s performance in the case of the second
binary neutron star merger GW190425. In time for
the LIGO/Virgo 04 run, we will have deeper
reference images for galaxies within out to ~200
Mpc distance, allowing rapid transient detection to
i~ 21 mag.

[ HA-04] All about the Gemini Proposal
Routes: FT, DDT, and PW

Ji Yeon Seok, Soung-Chul Yang, Yun-Kyeong
Sheen, Narae Hwang, Jea-Joon Lee
Korea Astronomy and Space Science [nstitute

We, on behalf of the Korean Gemini Office (KGO),
introduce three proposal routes besides a standard
semester program available for the Korean Gemini
users: Fast  Turnaround  (FT), Director’s
Discretionary Time (DDT), and Poor Weather (PW).
By presenting useful statistics and some examples
implemented through these routes, we aim to
provide the KAS members insights how well these
observing routes have been utilized by the Gemini
partners. Finally, we provide several wuseful
suggestions to the KAS community for preparing
these programs.

oF

IR H2ee e H4aeA 13, 202119 04 / 61

r






qol
o

K4

104

A1
ud

% CInky

65

66
70
72
73
- 80
- 85
- 93
- 96
- 97

of
o

ulo
&

Ho
%
ol
op
o

I
ol
g
o

Of
E

ol

O

-

101

of

ok

__..A._

ol






15

=

o

a

L

.]

VS

ol

i3]
X

X
lod
i
B

ol
iof

olJ

I}

o 7] 2t

) 54

EL I L )

X}

[=]

[x

Ori

xr

ol
o]

5l

KO

60
P

Ho

1H

o

-

__o_|
ok
&4
ol

or

I

ol M2
SHH, IGRINS 2%7|

=

ol

st

A
e

|

%7

N|r
1

xr
Tor

iof

o%
=l
o
o
i

=
ol

Bl

|
i

0
[

4

X

&r
4

Tod

ol

=y

|_._.mﬂ

R O

4 ol

<l
30

~o ol

=

=10

0

mjn

8l

ol
]d}

ok
ol

Tor

=

okl
&

ol

Tor

o

1Z0|Ct. 2021 3€ol& 90

Z
]

=13
=

)
5%
=
o
+
84
or iy
go of
& Ho
el
= "
o
m_ol N
o _ﬂ
ol x
Sz
I
o wﬂ
oo
oo
<] o
<y
_;|_| o|
y &
o|
rulicy
H U
< %
%O ol

oH
Xl

uju

1H
]

i

nal

A
2020 9ol 139 MArHY

=
=]

270t 3|¥Y Kepler,

4718 =g,

HEAFTHY
TESS 94 2t2

olct.

H
o

2ol 1

4, 20213 3

Al
o

=

st

=

41
10

=13
=

=9| Zhibin Zhang

=
S

(O,

0|-&31%

Fapels

o ZHgollM
Afel GRBY Z4

Flow and Cosmological

[
[

280

of MArZPY

20214

‘Study of Rotating Bondi
Application of Statistics of Gravitational Lensing’2

A 6

3ol

Al ALl A

E=1y)
[=]
ze|

-+ g
9l

3t20| SPHERExZ}fst
L=
o

ol
=

mjn
o

~

|
ol

A EALL =

1]

8l

Tod

719 &

Nl

A
2H
=

1 =

A

off

s 0|8

O|O|Z|§

=

=

5% 2stel 5

=

sk

Barth (UCIrvine), Luis Ho (KIAA) S1} 110j|L4Z]

Afole) ==

=
=

=

A EQt 0| 25t

il

o

ol
o]

gyl

[=3

)t

2

7

fof 7pte 23t
HEZ P 0ljA

o

KMTNetd € Z 2 0|8
ARE FOIM 25t

=80

Z
=

=]
=

oju
ar
il ]
ol

o

M 278 o]

Properties of galaxy clusters around SPT

.

=0 71
)9l

5
1o
ol
X0
ol

114

(NRAO), HEf

QUL Mar Mezcua (ISSC) S

=

SMGs'2 ARSI S 3t

o
o

o
o]

o
Rl
o]

8o

ar

0%
=

.
110

xa

gl
iod
oF
K
ojn
o
Ir
il
1

mju

E~

il
0
0

=
mis|

84

0

o]

~J
or

ol
o]

rd
o

ol
o]

__o._
Bl
iy

=)

i

Nfo

&r
&0
O
mju

60

&4

ol
o]

o

7D

2B H46H 13, 20219 042 / 65

ol



s

<
ol

b

2021

Bo

< AP BY - 2

3. AFAAE

- Hannah Morgan (214 2%,

Intel

o

_?_'

ek

HEAE
o HIAHOIE

al
=

A4t
ol

1
Tor

Il

S
0
—./D
<+
3

Ch4

server/cluster

=

&

N
i
X
A4

]3]
ol

I

RO

go

31
N

=]}
=

O 18K H alpha

o]
pos

2HATYEZ0| 22| &0

Al
=

- WY @14 28, SIS,

o

Rl
=)
50

Ca K Hj

2|3 Fujinon 25%X150 Cf

l
D o

4 283)
B4 283)

faf, |
|..

S
=1

- OlofRl (21 2%, SR}

st 2|

| SRE

A (2138 28

)

o
ol

<

or

L

g4

al
X

stat

1}

sty 9%
9 zbaret

A8

ol
rogl
Ofu

2 A

A

dl

d

Z-

1}

2 AL

[
[

2| A A

dA=

Al

L
[

3§00l o|;1
HO| M| 2FF3f(space weathering), |7 Of7|

<
=

iy

00

Nk
oX

160
e

o4

Z3i

—
[

19850 HEEOf 20210 3637HO|

Al

&
11

AL, A

’

Ol MAf
Ct. 20098 WCU(MIA|

|_

[
of

Ao

|_

S
=

SEARDF 2t

Oj=2 NASA Langley

al
=

i

29
Lo

o
£

K=X
=

7t =f 7ol

S A= -
z49 My

42 120 37|9f

S
[

=2,

= MAf

ot

F

S
of

2T

o+

Tl
ull

pny
o

ol

0

Light Field

—
[

gt

i

z4
=]

BEQ YES 3AfpoE 2

20214 3

2o =

|..

S
=1

Dot QREAf

=1g
=

mREES

of

fo

42}

1o

o

o] F

R
(i
=3

= O XII
- s
74
=

i xr

ol o

=
0|= Sierra Remote Observatoryd| U= &

k=3
—

B ol oK

M, 2|8, Tetsuya Magara)Zt

=
S
5
o
1

st

=

polarimetric

I

S
[

gH BEEO o

YEB8= 0[8sfH

g

..M.o
—/H
N
.

o4

o[, 2019 ¥ El

o, 29 30/H
=

o| zm

HF42| Sami K. Solanki, O|= O

Cruz® Ian
&t

Yoon, O|= UC Santa
= Warwick Of

H.

Peter

ol

Valery M. Nakariakov W47} International Scholar

S LA

RN

Garrick-Bethell

87 30| 0| EfQFRFT|4H P4 (Solar and

Space Weather Laboratory)2 H2id

Tetsuya Magara

i=3
—

T

OO

04

olo

ojn

0%
=
gl
o
oF
o]

1o
750

<k
jn

2|#0|

2]
—

o

=
40[0F &3} 0|4

AL EfY
ot 2020 8Ol

o
e
[e]]
PN

an

HooE S| S0
Ql
=

},

tHeb &
I=NT
=

He
(=13
=

il

S
H
—

-
o

.__._ml
_L;Hﬂ

for o2
g
XE o
ok T

i

or
-

o
i

xr

e
X

oF
Xlo
@
m©

mﬁl

-
1o

Nr o T

m__.|._

£ d
= T

9 713

2l

ol oer A

=]
=1

RS

Arary 32U

M
oL

=

|.

HO|M 2020 8

I.

=]
of

O QUG o

of

T 20| MAL 2%, HrAF 3

I.

=1
of

AR 3)0| A

ER

0o

o
=

66 / Bull. Kor. Astron. Soc. Vol. 46 No.1, April 2021



Al
B A7, 2B e "HedS 0|83 IRl 23 oM 225kt 7M7h2 25te M HES WY
M A, ZRG BE2 HEVIE AEHoE RS A=o|t.
&%f E20/CME 7|2 A3, QUF E2 Z=H & 201413 7EEE A|Zfeh D2 2IpSHEO| A4 7|
2f20te] kink It A3, Olstd 3E2 "BeEldE O SHEAMY " HAM HEZ At ¢&R0ls HIE &
g3 A &Y e H5E g4, Y2+ E2 'BE3 AYEEL AFEE L s 20199 6o dE
OS2 MEE FYS 018 Y 7| DEM Z2FY A, Moz OpRefsty, 2020 6EEE= FU0|FH EHH
Ao 3E2 "BEldS ol&gr H7| EEA oE oA 7SN LALEO oSty 20| FH URHH FHA
T, 2RA 3E2 'HEdE o|&%t ZRUIHE FA A 2 2EEY ZRMY d4E AlRRin. & A0
g |7, LS 3¥2 CME & Y2 0| 8% &= M AOEITEYAIAHALT 5 HAtet 3322
CME 2 24 A, ool 3E2 'HY &5 F39 MRt HISEAYHEE AA, A2, 2871e2 4E5tY
AMAZE ARt FBof HHY A, HIE e ¢ AGSHE LR0lF A 3R K843 40mm =
T4 o= BoF 'O Oier A, Oo|FR E2 A2 60mm QI MPFH|E 270 AHAHE HISEAILHE
HEld Eg|0] ZHo| A|Zhgr AL, U2 32 Hj A (LAF-TMS, Linear Astigmatism Free - Three
¢ ZEHIOHE FeF 4A 2 4F A, 1438 dE Mirror System)g& A|2fgttf. T2 2020 12E £H
2 ‘HEdE 0|83t MY AVY T A= AL, HH = AT -EFL FHT|HERGAIEO o5t
AU 3E2 "HAY ARE 8% HY 32E A ¢ m2| M= David Valls-Gabaud w42} "2 2%
AR, £O0/0F 3EE2 Y IEe  FHY EH $7|E &55h= MESSIER TAYdel EEE 2
Super-Resolution ¥+, O|&Zl 3|EE "HE{'FE O|& AP GR"E 3S2E st QAN o AFME &
gt TEC o= A3, 4&53 3|E2 "HE'dS 0|83 Kp 274 400mm z2E72 1,200mm ¢ LAF-TMS&H|
Ol A, & 3H2 'BFU HAd AEE O& Y27t HAE FYEEES AL A2 BHYES
3h He 10830 B4 Mg A+, Y24 3E2 "HElES AERM. O 2o 2020 7EEE 12¥7R| Fs|ofst
0| &%t TEC o2 A'E 3 S UL W LINC+ gAY ME3E7[e7igxz e T
Z RS Y B A0 A £ Ub ZYA Y
HQMAIS AL ¥4 7|E (Transformable Reflective Telescope Kit)
MY A1E ROAYE-Y FESoE S| = AL
Hf+F 3|0l A Este HMAIME2 Fe/AHLM OlM= 7I&Y TRT Kitg J&83 & + A=E HZ i
HAEZ717|9] A2 dA S ALE Ch 2020 2O ot AYUAM HIZ AFEY £+ Qs LA AEME
AT 2 |O| MARIYE €f1, 2020 8| O[3 NSt
Ql, 23 3| HO| HiALERE U, O 3Ho| o
ARt E UL A¥E E2 F710EgdAlsstn SO E A
A|afer wAt2 Z2 FO0|1, OfefQl 2E it 2Rl 3
B2 MZALEAM EHARAAECR ZRstd UG MES 3EO| kst Yes SIUSTEHAA AL
2021 3¥ A AHM AFAMO= HRAMRRY Z|EfZ, (Space Science Instruments Laboratory)2 A &
O|d% 3lH, MAfnY SHR|Ql, otaa, ZzE, g FierE AAst| Aol AZAd BAAE MEste U
3|0l QCt 2|1 QXufstnp stH 4sHA ZIEfS 35t Cf. 20189 8E M2+ 2Ol HfAEHY, 20199 2€
4 0|40, AEE, 25Hd ZE SWO| S8 ATYO  O|F BIWO| MAISIY, 12T 20204 2% ARH, £F
2 30| 2o{5hT Yt 5|20 HrAfSIYl 12T AlES, |34 SI|O| AR

= HAMAAALE 0|2 HALA AAM OistY 3352
2 GMTY A 1Mt &&7]7]21 GMACS & A
o5t 71713 AZEQIOl JidE EEStL U
GMACSE 20199  9€o| 7HEMAZAZ=(Conceptual
Design Review)2 3H1, Of|H|A A (Preliminary Design
Review) 15L& ZH|SAL QUG

2020 8¥ EHE{= 5M|{ SDSS (Sloan Digital Sky
Survey) 9| #Z7|7| LVM (Local Volume Mapper) &
ol oSt HOAZEQ0f s HEstL U
LVM ?|7|& OjF ZIH7|-HdEZHe 222, AL 2F
oist, efdE =Hosh, o z2Y EHE, Y oA
T A4, 2 SHHEEH, Za SMEY tes S
ool L= A2ZEQY JHE A PDRE 20
H 20| siu, 20213 TEE{ 2 ZtAUT-A M

O mH

$0 |

ol
r
o N

A& HSstac
20003 9% A HRBA 2TAY AL,

i
ki
Ho

HRAN)ZE HRARIEY 1Q1(H2Y), Mutsetuty 121(0|RF:))
Of ARE &H St ULt LF U HAZH2 A
A TGRS0 A BHAE JHLSIL ARSI 22
FoM ZEH CO|EE SiMSte FE S A2
0| Zxo|ty, AFXHEES AE7| Analog/Digital 32 i
2, AAEY AlEY 0|, 7[A7ER HA X HZAE &
ZEQIO JiY, *FEZ TOE M 52 Y S5t
=

QRIS H LA 2018 12€ 40| Oj=
2 EL{OrF HIHIE T ZFARYO|A Falcon-9 Of A8 1
L 9F 570 km ENFE7|H =0 =2feh M0 2P
¢l NEXTSat-19] SLFZIZIHAA|(ISSS) F St

ot 2o H46d 12, 2021H 048 / 67



129 5 HRALE HZ|YZE3HA 2A°9] EH ERz{H|Ql

SRI|SBHAKSEMIE 43422 i U LA 28
= Y5t MEPDE %% & 70 M=z /g5
o] Ql1, O] &3l 20 ~ 400 keV A[O|2| StHYUALE
BEY 4 U0 KSEMS QEWAM 23 U 2|7 2t
N1 AE Ad EH’.‘_ dAE g

2T QRIJ|IMERYATAL 20208 TYO| AR
Ol NASA2t St FHIAES A ArgQl gto] gIgk
FEM HAA FSHL oot F EHO| YArst
£ DOYA SHHYA Y Ol YAE BESI| Y3
Lunar Space Environment Monitor (LUSEM) 'E.*Zﬂiﬂ

N st UM = AFEY M+ AE2S dE
7| AEE 32 A, iz 2E2 dE7 VHDL 7h
o, BAA 28, AMGE Ee 2HIER YEE O
& 27| 2A 87N -E-@.' 242d =lEe d4El
OfgE1 9|2 27", o]z 3¢
M S st QUG o2t HE
KSEMit MEPDEHE ===
A’ HIo|EE E&dI0 Z|Z[7|H0| ZE5f
o 90 et AFE +Hst U

2237rBYATY

& HU0| OInE $2FUE

_l}_'

[N
_'?_
=2
>

II

oz "
el
rir
_9
rxﬁ
ofn
ol

-
S n

9

-_L_||: r
M
o
fu Jo

N

Ta]

ne
rlo 9
o 41
.
h
3P
- 00X
oo rw
‘E i
or 1R
£
or il
o
o}‘J_ o

_O'E

Jr o
B 4o

]
Ly
o
_O'E
K o -
o =2
_(I)J_I
>
Moy =
oy 1
=2
R
ne 4N o2
ox T

o gt U

jon O o
on N

2 rfor
i}
s
o
i

Ju
30 X
oo

N

n
re
kel
ofn

Koo H
ox
||O
u
R

ol
oh
ko

rio
rlo
P

202

=~
im

Pl
Ho
r2
L
ol
Ho T
rol
d0
0
bl
g
dl
it
_to_l:

rio Jo rot ot o 2 Job Hor X
ol
i

un X Hy

r:Eo;J:;'rulijI—_l

ALt

AZ7|HAHA ML turbuenced| 23F

of tier SAXQ ALE £stL Y

om XY 32 A7|HAM W SO OjH 2 ot

QE poloidal mode?| HZF 4O st 0|2 ZHE

HAlot= A4S OFRE2{sFU. £ Danish Naeem 2|
I.

kel
for j
ox o 1l

r
rlo

e dejd 3 2Y2oM Zeke dA IOl i
3-D £ ERAS JHTOIASH HARLEYO| AR Ysiet
=YY e #22EE 283 AVE A7 3T
HAE #RLYEE S¥stL AN MAREOME &%
A 3HO| Al 7|EE 0|83 HYT dad A7[H =3t
AlZHol thet RS JHESEL U

o4 FH0| O|IE LEE420IS HPUL ¢
4 B2 oolE 243 Algo|NE 0|83t 9RT2

68 / Bull. Kor. Astron. Soc. Vol. 46 No.1, April 2021

Z0OM0 M EHd5HE RSt FE3LES A3 S0
20203 8¥ &M 3|Ol M A
2020 9% A 2P MErESr eHHur 1HO| AMA
g ez LGRS QUL

O3 3|#E2 Van Allen Probes #d HIOIHE &
A3t0] plasmapause ZX{O|M £ A eVOM £ keVO|
Ol 2= 01|'-11I§ 2= O|29 E42 dst ot A
5|2 3|2 Cluster 9d HIOIHE &A3t0| O|20| Z|
2 bow shock— SuE W UAS= heating 240
ois A4St AT 1FF 3E2 hybrid Al O|M
2 0|85l 2|7 bow shockZ &ist= O|20AM &
Yst= S2tR0F 2HY/gof Ofs HLstal ULt

o
HE, 139 HAMY S =
shd, d8j1 3O AAretiHo| &o Bl ZEE
Y3t ATE WY 0|0 oYL
Cycle 6712 ALMAZ 0|83t0] OiY BHEg 45
o0, 20 Cycle 50A 2 HERE H
By Z01 AAYQl V883 Orio A4 Auro A
st QI|BAE ZA&510] 20194 Nature Astronomy
of BWSIUCE O 34 ARERN O Y2 9IS
, FAYA ol 87|22t st AT
=2 ALMA
| 2% ojYo|ct. YHE 3|VL Ffojof B
Z£0| A Jot= L2 Hectochell AHEZO|AM A
& FE8AY I
ol it AHE %OIEH, 201940f= Cygnus
OB22t Carina OB10f| CHsl, 2020'A0f= W30j CH3H A
FEUE FUAAT, 20204 o UNAUS BY o
P 227|21 BOES2} IGRINSE ©O|&3t
2MASS J06593158-0405277
£ ZYEZH FIE ZASIH =gz WS
BiZ|M 3|2 JCMT Large Program <9 sfLtol
Transient Survey EZAMEOA 2202 EI7ASH HI
HAld, EC 539 quiescent phase2t bust phase?]
SEDE LZRTsI FYA &H: JFIHE FTefern
2020 =2 WS, A= ALMA Ho|HE o
5t LAUY ETHESFM HES WO &L &
A HEUS JHHAE H”Oh— AL 30&! 3
22 TRAO Key Science Program@ TIMES ZEZAE
£ &5l ¢0{2l, Orion A X213t Ophiuchus £2129]
671 A REE FMsio], WHst ARE FEg
HE=TS 20213 28 AHEotALen, Axs
Principle Component Analysis& O|&5t0%, O|&
ZOAM HRer HEY AO|Q] Yo A Ot =&
Or2elsta QUCt O|5|¥ 3|2 JCMT Large Program
of 2q5t, Orion FEOo| U= Planck Galatic Cold
ClumpsE SCUBA-22 =50, HEHO| negative

- fon
rdo
ro o
)
<
0O
5}
=r\>
el
Joobu oo M 1op% ax

i
1

r

0 Hr
mo 2 1



— =
feedback0| Cfgt ==& 2018'd ZWoIRL, Z2 O =AE0  HFHE 2 EHY Afa 25F A0l 2UE
=0 Oist KVN2= Hfefet ZApde #5st, 2T =Moo HA2orS TR B A FAMO| osh A+t
o] 0|z|&= chemical feedbackd]| Hgt =22 A& £ st A, MEE gL p=d AL EHA A
St 2021 3 AlMSALUH. 248 3E2 BAHA ol el g 71Ut ¥ 5 ol A4S +forL U
DRMES E5f BE5 YAAO| IGRINS AWEZS
=M5fX, Class I EAd & FUOr A2 FARRH AMH B E 20 L
Ed Y 2Ol HAHE LsiL, Gemini FEHF
= O|8st0] Z4=7F =2 IGRINS AHMEHZS A0jM O g elgol  olnl= HYHEEHROATA
£ =2AM510 202149 2¢ =E2 AHESIO AME (Heliospheric Plasma Physics Laboratory)2 EfjQfo 2
Gemini/GNIRSE 0| &3l ZHEet #gst= HAEY & £E HYEAH(heliopause)7tZ| O|2& A HIYH &
S ARE Mot UM 0|88 IE2 JCMT 2ol EAfst= ZE20re A1y, 93ty dHE B
Transient SurveyOlA] ZZAEH BFEAY EC 530 o o7 o EEAL. AEEE= BYHE S A
of ZHM SELUSARE ZASHH, EHolM F2h oM Lojy= ZEt20r 22| Yoz A 9= &
gol IrE =2 ZEQ O|oIE ZHeMd MHSHS Ef -

SiMstL 20208 =2 ZEWSIACH AR
Transient SurveyOA 4EZOF 2= MY
curve?| periodogram 2AMZ E3Y
1 o9 d48 SAXL
olCt MAMFY HIOM3|H
SHOY, BILAINS =5t

= JCMT

mjo
_)'j_|

mn
o o 44 o JX KI N

m = rg
g+
gl
2k
w

r
4 Mo
% mjo
o o
N}~
] e

1
ox
mjo
Hr
ax
ol
o 2
N
o
N
rf rhh {r o

o
2
_O'E
:9 Mo

=2
223 JHurst

faoi A HHO _$_7|§ pulsationst= AGB
20I5t7| sl KVN UEAC

0

8 5I800] OI1E 27193 34l
Mch 3t este) &

P
<
x

ox X
i og
RN
S

ox
>.
E
R
_E)'E
Alm
0X W

N
nE

rm r8 mn

ST

v e
re
_O'E
2w
rH
N
L

T o
AN rm
>
1o
£
B>
rlo
_O'E

ux im

*=rR
L pq
H =2 ox

c
oXrr 2 pu

_r
Ral
ofm o
ol
=
ox
2
o
gl
rot
rx
N
ol _Io
for 4y

ax

(]
ol
9-'|_'_|
o
i

P
i
0
o
8
el
jr

o
a2
O
T
ro fu g
=
Rt

o o 2
Q ron
~O

re kAT
4> rie

BN
ol
o
ojN
el
=

|

ri
u =
NI
rlo
_ko_h
10
e
L0 0
N

Nrf
4o 41

AN i

ir oz T-
T o
|-)l| |'ﬂ.|

ol jon

il

R

2 0

Y
S fon

rio

L
oo

ax
P £0
a
&

-I-_Lj
rf
4
=

x
Q
el
rin
ZI_I
2
rR hu
4 ron
rio
mn
=

WA E A
MR ALE = SO|. 27| B 2510 Of
ZH0|| OfsijA{= University of Texas at Austin9
Volker  Bromm w42, 22| 29| o4+ 25k HE
Ol CisfA = University of Arizona%|| Gurtina Besla 1.
£of 71U P2 5t QIny.  ERF 2020 9EEE
KISTO| #HARHE 0|85t Y4251 PO O]x=
GO CHollM A AlEZ2foldes =¥
o ool & AL MRS SE 2 EEY 2UHTE
&t (Initial mass function)of [t2 Z A4 0Of L4 Z| 7} Of
G efa2Sre HAAE WEE AR A7 =R Hsh

24 22| A 4tE ¥ S0 AT O|EfE 2l HE 2 =

I
=

20
_o"'|_'|
[T B o

ol

rot
. TR ol
-Ll

i

tHoFQULt. of AHoM HE= A=
il S ATAHY AA S - Ol
7] WZo OlF AL AL FHO| o|FAZ|L U}
= AN E S2R0Y AAAH 7|2 A7|IFAF
o2 BE DAM 7|aQ YARESEH 7|&(kinetic
theory)7tA| Chfet Hed S ArEstl QUM YARZSEA
A1 AYOAM= University of Maryland® Peter H.
Yoon m4-9f 71U 20| 0O|20{Z L QoD 27|
HEskd ALY QJUO0M = Max Planck Institute for
Solar System Research® Joerg Buechner w4 %!
Sami Solanki W49F st QILCt

= Gl7Ao| OfAlM (MU 127])2 A7 QA A5
Z A By o|M 2 E5t0] total magnetic helicityd]| H|af
twist number?t & &7t LEfLE IO OfsH AL
St QUL 0|37 2EMeE +=&)2 HRFHE(2, 32+
Sef20F YAF AlEY0|d ZEE FAHLE JHYSIA

—

O, O|& collisionless magnetic reconnection?d| A
835t microscopic scaledMF  LIEFS 4 Q=
dynamo S A FO|H. 0|F7| 2E2 A
HEATHY HEATQUORZ 22 FO|Ch M4t 57|
Ol £9018 3|2 A9 shear flow?t HAH thermal
instabilityS oMz o=z AL ZO0|Ct M| E=IOoo|
of A2 FU U2 VA £B)S Y 2L A

I BHYES 42 282 32 A7||/4
sty A|gaolE 3 B3 ZOICh 2T HU(H
AP 2E)2 BEM Z7|H SO|M E4SH= ballooning
instabilityd]] CHEF HLE 24380 ZO|Ct 2|2 3| (AMAL
17])2 Peter H. Yoon w9 HAZSIH nonlinear
kinetic Alfven wave2| A4 2 Mmoo CHdt o|22 o

18 4srD Yk,

ro s,
Hirl

Solar Dynamics Laboratory Group

We aim to clarify the dynamical nature of the
Sun by studying various kinds of active phenomena
observed on it, such as solar cycles, solar flares,
solar winds, and coronal mass ejections. We
phenomena using

investigate these theoretical
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modeling based on computer simulation and
observational data analysis. The members are Dr.
Tetsuya Magara (leader), Dr. Junmo An, Dr.
Hwanhee Lee (moved to KASI in September 2020),
Dr. Jihye Kang, Mr. Yeonwoo Jang, and Mr.
Donghui Son. Our current researches are focused
on: I) dynamic recycling process of magnetic fields
in the solar interior II) dynamic transportation of
magnetic fields through the solar convection zone
to the solar atmosphere 1II) fast diffusion of
magnetic fields in the solar atmosphere IV) global
magnetic fields toward the

interplanetary space. We are also collaborating

eruption of

with the space weather group at KASI to develop a
three-dimensional
magnetohydrodynamic simulation model, which will

state-of-the-art

be used to investigate the Sun-Earth system. We
recently initiated a new medium-scale NRF project
focused on the dynamic thermalization of the solar
magnetized atmosphere (related to III topic
mentioned above).
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Astrophysics and Cosmology

The Astrophysics and Cosmology Group is
headed by Prof. Changbom Park and Research
Profs. Juhan Kim and Ena Choi. Postdocs in the
group include Drs. Stephen Appleby, Motonari
Tonegawa, Hyunsung Jun, Jaehyun Lee, Yonghwi
Kim, Junsup Shim, Yongmin Yoon, Jaehong Park,
Fuyu Dong, and Anki Singh.

Prof. Park is carrying out the Korea Dark
Energy Survey (KDES) program, which aims to
uncover the nature of the dark energy component
of the universe. He is leading the Korean Scientist
Group (KSG) participating in the recently finished
Sloan Digital Sky Survey (SDSS) IV. The MaNGA
and eBOSS survey data are being analyzed. He is
also a member of the Dark Energy Spectroscopic
Instrument (DESI) consortium, which plans to carry
out a deeper redshift survey starting from 2021.
leading the Horizon Run 5 (HRD)
collaboration. HR5 is a 1Gpc-volume high
resolution (1pkpc) gravity/hydrodynamics simulation
made by an international consortium of Korea,
France, and UK. He has also
collaboration called Narrow Band Imaging Survey
Collaboration (NBIS) with Purdue, Rutgers, and
KASI to observe the Lyman-a objects at high
redshifts (2<z<5). The reveal the

He is

created a

survey will



expansion history of the universe at high redshifts.

Individual members of the Astrophysics and
Cosmology Group were active in their research in
2020. Research prof.
postprocessing the Horizon Run 5 (HR5) simulation
data to extract galaxies composed of dark matter,
stars, gas, and active galactic nuclei (AGN). He
studies the activities of super massive black holes
(SMBHSs) in the HR5 and compares the results with
observations of the SMBH demography. He is now
collaborating with the Pulsar Timing Array (PTA)
team for the study of the long-term gravitational

Juhan Kim has been

wave detection using the HR5 AGN merger history.

studied the
chemical enrichment of massive galaxies and their
gaseous halos by high-resolution
hydrodynamic simulations. By tracking simulation
particles, she has found that the AGN feedback via

QUC research prof. Ena Choi

analyzing

radiation driven winds is capable of ejecting large
amounts of metals from the galaxy into the halo,
resulting in better agreement with observed radial
metallicity profiles. She also found that AGN are
no more likely to be found in merging systems
than inactive galaxies, in both the simulations and
observations.

Dr. Motonari Tonegawa studied the small-scale
redshift-space N-body
simulations and observations, and found that the

galaxy clustering using
small-scale clustering can tightly constrain the
matter density parameter as well as velocity bias
of galaxies and the galaxy-halo connection. He
worked as a co-chair of the 9th KIAS workshop on
Cosmology and Large-scale Structure. With the
group members and the alumni, new attempts and
efforts have been made to transform the meeting
into an online one to cope with the current
pandemic. He finished his term at KIAS and moved
to APCTP.

Dr Hyunsung Jun studies the role of quasars in
heating and pushing its host galaxy, attempting to
connect the radiation pressure from the active
nucleus known to be effective around
parsec-scales, and the observed outflows of gas
and dust up to thousands of parsecs. He is
investigating how massive quasars transport gas to
nucleus. Observing an extremely massive quasar at

z=1.47 with a narrow-band near-IR filter, he finds

a strong overdensity of star-forming, emission-line
galaxies 2Mpc away from the quasar - indicative of
guasar activity in massive galaxies happening in
the outskirt of protoclusters.

Dr. Yonghwi Kim has been working on
classifying and visualizing three-dimensional galaxy
data in the HR5 simulations and on investigating
the evolution of super massive black holes and its
correlation with the local environment. He has
studied the role of radiation pressure in observed
luminous quasars and compared them with mock
data in the HR5. He also has studied the evolution
of disk galaxies in the Hubble sequence using
magnetohydrodynamic simulations.

Dr. Jaehyun Lee has been
post-processing of HR5, and generating galaxy and
halo catalogues from the post-processed data. This
is an essential step for the researches using HRb5.
He made movies to promote HR5 and motivate
researchers. He is studying the formation and
growth of proto clusters in HR5. He also
investigated the impact of ram pressure on

working on

galaxies in galaxy cluster-like environments using
radiative transfer hydrodynamic simulations with
very high spatial resolution.

Dr. Junsup Shim worked on identifying cosmic
voids from the matter density field in a way to
associate them with massive clusters of a
particular mass scale by analyzing halo-antihalo
pairs in a pair of initial

simulations. He also investigated the clustering

condition inverted
properties of the critical points of density fields by
measuring their two-point correlation functions and
comparing them to the predictions for Gaussian
random fields.

Dr. Yongmin Yoon studied star formation
enhancement in barred disk galaxies in interacting
clusters and dependence of the Fundamental Plane
of early-type galaxies on age and
structure. He also investigated whether or not the
frequency of tidal features correlates with age and
internal structure of early-type galaxies.

internal

Dr. Jaehong Park joined the group in May 2020.
He has been working on modelling Lyman alpha
emitters (LAEs) in HR5 to investigate properties of

LAEs and the relation between LAEs and
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environment. This work is a part of the NBIS
collaboration activities. He has also been studying
the Epoch of Reionization, mainly focusing on
inferring astrophysical (cosmological) properties
from the 21-cm signal. He developed a calibration
recipe to correct the photon non-conservation
problem
simulations that adopt the excursion set approach

caused in most semi-numerical

when finding an ionizing map.

Dr. Fuyu Dong joined the group in July 2020.
She has been studying the Alock-Paczynski test.
She has measured the two-point correlation
function based on the SDSS data, including SDSS
DR7, BOSS and eBOSS data. She also has been
learning to define the galaxy samples using stellar
mass and magnitude

Dr. Ankit Singh joined the group in November
2020. He is currently working on the impact of the
large-scale environment on AGN. He has also been
working on how the large-scale
environment affects the properties of the galaxies

filament

residing in it at high redshift.
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218 w4= BZAMStN “Kavli  Institute  for
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(The Astrophysical Journal, ApJ)Oj| 2rHESHC Ok Of
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Optical-Infrared Astronomy Research Laboratory,
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radio jets”

Ha, J-H., Ryu, D,
Gamma-Ray and

& Kang, H. 2020,
Neutrino Emissions due to
Cosmic-Ray Protons Accelerated at Intracluster
Shocks in Galaxy Clusters, ApJ, 892, 86
- Kim, S., Ha, J-H., Ryu, D., & Kang, H. 2020,
Electron Firehose Instabilities in High-B Intracluster
Shocks, ApJ, 892, 85
Lee, W. Jee, M., Kang, H. et al. 2020,
Reconstruction of Radio Relics and X-Ray Tails in
an  Off-axis Cluster Merger:
Simulations of A115, ApJ, 894, 60
- Wittor, D., Vazza, F., Ryu, D., & Kang, H. 2020,

Hydrodynamical



Limiting the shock acceleration of cosmic ray
protons in the ICM, MNRAS, 495, L112
Kang, H., 2020, Semi-Analytic Models for

Electron Acceleration in Weak ICM Shocks, JKAS,
53, 59

- Ha, J.-H., Ryu, D., & Kang, H. 2021, Modeling
of Cosmic-Ray Production and Transport and
Estimation of Gamma-Ray and Neutrino Emissions
in Starburst Galaxies, ApJ, 907, 26

- Ha, J.-H., Kim, S., Ryu, D., & Kang, H. 2021,
Effects of Multi-scale Plasma Waves on Electron
Preacceleration at Weak Quasi-perpendicular
Intracluster Shocks, ApJ, submitted

- Kim, S., Ha, J-H., Ryu, D., & Kang, H. 2021,
Microinstabilities in the Transition Region of Weak
Quasi-Perpendicular  Intracluster  Shocks, ApJ,
submitted

- Seo, J, Kang, H. & Ryu, D, 2021, A Simulation
Study of Ultra-Relativistic Jets - I. A New Code for
Relativistic Hydrodynamics, ApJ, submitted

- Seo, J, Kang, H. & Ryu, D, 2021, A Simulation
Study of Ultra-relativistic Jets - II. Structure and
Dynamics of FRII Jets, ApJ, submitted

- Kim, Y. et al., 2021, The Infrared Medium-deep
Survey. VIII. Quasar Luminosity Function at z75,
ApJ, 904, 111

Kim, D., Im, M, Kim, M., Ho, L C., 2020,
Gemini Multi-Object Spectrograph Integral Field
Unit Spectroscopy of the Double-peaked Broad

Emission Line of a Red Active Galactic Nucleus,

ApJ, 894, 126
- Shin, S. et al, 2020, The Infrared Medium-deep
Survey. VII. Faint Quasars at z ~ 5 in the

ELAIS-N1 Field, ApJ, 893, 45

- Lee, S.-K. et al, 2019, More connected, more
active: galaxy clusters and groups at z ~ 1 and
the connection between their quiescent galaxy
fractions and large-scale environments, MNRAS,
490, 135

- Kim, J. H. et al., 2019, The interplay between
active galactic nuclei and star formation activities
of type 1 active galactic nuclei probed by polycyclic
aromatic hydrocarbon 3.3 pm emission feature
with AKARI, PASJ, 71, 25

- Kim, Y. et al.,, 2019, The Infrared Medium-deep
Survey. VI. Discovery of Faint Quasars at z© 5 with
a Medium-band-based Approach, ApJ, 870, 86
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Activity of Galaxies Undergoing Ram Pressure
Stripping in the Virgo Cluster

Formation
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Prof. Trippe's group at Seoul National University
studies the properties of the relativistic ets of
galactic blazars, to
understand the mechanisms of the

active nuclei, especially
physical
ejection, collimation, and propagation of the jet
plasma. The group currently comprises five
graduate students. They perform radio
astronomical observations using data from various
radio telescopes and interferometers, including
KVN, KaVA, VLBA, and ALMA. The group is part of
the East Asia VLBI Network and Event Horizon
Telescope collaborations, and part of the BK21+
program. Key results in 2020 were:

- We performed VLBI test observations at 230
GHz with an array of three antennas: the SNU
Radio Astronomy Observatory (SRAO), the
Greenland Telescope (GLT), and the JCMT on
Hawaii as the core of the high-frequency East
Asian VLBI Network (EAVN-hi). The analysis found
fringes for the GLT-JCMT baseline, corresponding
to an angular resolution of 37 micro-arcsec, which
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demonstrates the power of high-frequency VLBI.

- We studied the "radio-gamma connection" in
the jet of the blazar 3C 273 using radio data from
ALMA and VLBA and gamma-ray data from the
Fermi space telescope. We find that the radio
emission lags the gamma radiation by about 110
days; furthermore, we see an indication for a
polarized knot
between the stationary components at about the

propagating disturbance and a

times of two gamma-ray outbursts. Our results
support a parsec-scale origin for the observed
higher gamma-ray activity, which suggests that this
is associated with standing shocks in the jet

- Optical intensity interferometry, developed in
the 1950s, is a simple and inexpensive method for
achieving angular resolutions on microarcsecond
scales. We constructed a prototype astronomical
intensity interferometer in the laboratory using two
photodiodes (APDs) observing an
artificial star in continuous ('linear”) detection
mode with an electronic bandwidth of 100 MHz.
We find a photon-photon correlation of about 1

avalanche

ppm, as expected from the ratio of the coherence
times of the light source and the detectors. In a
configuration where both detectors are on the
baseline), we
signal-to-noise ratio of ~2700 after 10 min of
integration. When measuring the correlation as a

optical axis (zero achieve a

function of baseline, we find a Gaussian correlation
profile with a standard deviation corresponding to
an angular half-width of the artificial star of 0.55
arcsec, in agreement with the estimate by the
manufacturer. Our results demonstrate the
possibility to construct large astronomical intensity

interferometers using linear-mode APDs.
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AA YEtLE MAES HAZ2 = &Y A5t
At of{Lt. & AFNM 2 O HAIS0| &3 = U
HAMHO| FE 8 Jd8 YEE LYste HHEA
SN Zhzte] Bt oz Qloff EAste 2otEAl
=9 HF Hat XO|F Olalistiaf St B2 =
2 OIS =2 MA|LOE WEsts 25t ¥
A ES ST ARZEE 9 5447749 25150 =
2 ZIEoF HMEHO| FHoMe B FHE E=E ot
i, BYHREIEE 85I 2 Y YE &Y =29
Ur Aot H FHE LY HA HHHAE =2
otalzt SfCt oHH, FAsHA HMMO|E st/ ¢
aff Al'-g-._ HYPERZ, ZEBRA ZE £& BAM510 245t
A AAMIHO[Ql Q2 HYO| ol 2 ZHSIFL.

Rossi 3|2 SDSS-IVRF numerical 320 =5t
o 25t Ho|Ae ERAEPE FHLR AJLE A
SHCE 20209 3EEE] ALHAO QJUARM, ZE2LEEZ QI

of et=0fl MEEA ERAL. 2020 6E0| = o4
EO] RAHsE AlEd[0]dY YA 'Sejong Suite’

(Rossi 2020)& 2 HSH=G0& Ol #EZ Lyman-Alpha
forestE EHE 517 5 7HEQUCEH O] A|EFOo|ME
F7FHAREME(KISTY =EE8 98 &2 O|-&d
M OWLEQD, Bps ARYE|M AR JHSIIEE &
Ct. 2020 7€, SDSS-IV eBOSS At g e
o[ B0 AS F 71 2 32rE &= A= o
Zyge A7 B4 AUES WEHD, IULS 22

Ol &5

AN QAR 7t 2 SHs A2

oo FE2ZR|AH LEHADE (eBOSS Collaboration
I, 2020). O| AL ZE Hb= 0|91, AFLSH OFQ)

= T B

;0

S i o ret
Ao 4N

Q

Ol HEES UZC XZ eBOSS ZIEL 23749 of
ol =E50| LEFIQIT : G. Rossi @47t O|F M|Z0f
St RFE AFAHE 2T ZLO HA AHEHAJALZ

mock challenge (Rossi et al. 202002 7HEZHL =M
=oF 2 AHT =40 7|0E SiH. o] A|7|o +~}H
Ch2 A1E0|= Lyman-Alpha forestd CigH
eBOSS T2 Z|E, F voido| 3 HRE, LFEH
2AF0M o 2k JOig olE2 &, d2|1 Roman
QF YHUFS O|8F &2 MM WO BAO 3|

SOo| QIQiCt 20204 6%, 1o HRAb TpY EHAHO|QYH

=)
2| £ SHA0| SDSS-IV eBOSSS| O &2 2F0|AM
S2{ AT mock challengelf| %5t =202 MHIZA

o2 ZYg 3Lt G. Rossi L4E SDSSIV eBOSS Al

ol A OAFS OB £, 0jF 27t 4R
AL st HRY  MEINERSC) AL HHIES
eBOSS collaboration2 95 Z|sHRct L3, d=

fjo

DESI®| speakers board? CHEO|LZ, 3z2f DESI
Meetings Committee®| 3&|®O|C}f. 202040 =

eBOSSE {3F NERSC ZAEH ZIH|E &2, eBOSS 4|

=0/ A OFS O|F A, 12|11 2018 2h=0fA
Azl eBOSS collaboration &3 Fz|0| £35| 7|0{sf
SDSS-IV Architect statusE 44F3HCt

ol

Maurice van Putten's conducts research on
gravitation, cosmology and exoplanets. He is a
member of LIGO-Virgo and KAGRA (LVK), the
planned mission LISA (EU) and THESEUS (ESA). His
un-modeled search by butterfly filtering provides
first-ever delayed
gravitational collapse to a black hole by
GW-calorimetry, published in MNRASL and ApJL.

He introduced a

observational evidence of

new model of cosmological
spacetime which quantitatively alleviates HO-tension
with no free parameters, identified with dark
energy emerging from the Hubble horizon (AAS234
Press Conference 2019). Exoplanet studies are
focused on habitability of exoplanet-moon systems
and its dependency on slow planetary spin and
orbital stability in double star systems. Facilitating
his research is the development of a novel

heterogeneous compute platform with dynamical
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about 0.5
Pflops/s. Current members of his lab include G.-M.
Lee (Ph.D. student), B.-E. Choi (researcher) and Dr.
M.A. Abchouyeh (post-doc).

load balancing, currently rated at

£0
Lo
[e]

[§ {oll, 2372 HOotZ7-Zaf=0f|M
32 28 &9, Square Kilometre Array(SKA)
Pathfinders (ASKAP-& 3, MeerKAT-ZO0tZ2g| 7t 23}
%)% ArERH ARdlls ESSH Fdaa BHE Z2A
S (WALLABY, MHONGOOSE £)of inrowgﬂ olct,
0|E1‘.’_r IZE/NR s E2S FHEsA HE
sub-kpc 2AHAUON, HYIrEHES JHAE/2SE

(Local Universe0i| 9{2|5t= 2/ 225H50] et a5t A
) U SIS Tored UL

ojet M WALLABYZEE| ARz £TO{7] 8
25t=2 7t& FHst EME ffo HIOIXY SAEA
71¥E A& 32tE WMHOH 2M ¢nEiFu 4X%
E2|of (2DBAT, BAYGAUD)E {5t} Ol AZE
o= ASKAP HEC2BE A2z BE25H59 7t
A Fost U G7EY IZx BMo| ArgE oyo|n
ASKAP 27| &% H|O|E& ArEsto HAE JO|o. 2
= ASKAP HHt QB25t Fg4a BHAN ZRHMEQ
WALLABY Iji=i 2 o5tcto)

40007 25FE0l| gt
HE HESAA S5 |‘ L.

M FEE AN 4T OisHEY AFESY A
1) Local Universe0| Yxz|5t= f£L25F NGC 68229]
ZtA FFs 2 Y ARHEERD, 2)

-v-

=(Hydra cluster, Norma cluster, NGC
ASKAP WALLABY %=7| &= C|O|E] gﬁ
Tro| BHHO| 25159 JtA L ¥ MY
Py ARLAY), Y 3) 33Y A &

M 7|8 ArE3F Large Magellanic Cloud®
Feot ¢E =2 BE AHALNY 4
stacking 7|2 ©O| &gt % fliel 7f& o
Ao 0jzl= FFFO| izt AU NE

— 1o
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Jeff Hodgson started at Sejong on September 1
in  2020.
approximately 4 years at the Korea Astronomy and
Spacei Science Institute in Daejeon.

Previous to this, he had spent
He spent

approximately half that time as a post-doc and
then the other half as a Korean Research Fellow.

82 / Bull. Kor. Astron. Soc. Vol. 46 No.1, April 2021

In the first semester, he was primarily busy with
writing lecture materials for the undergraduate
course "Introduction to Astronomy” for non-majors.
Nevertheless, within 2020 he has written one
first-author paper (Using variability and VLBI to
measure cosmological distances, Hodgson+ 2020,
MNRAS), which is an important paper that used
flux variability and VLBI to derive an estimate of
the Hubble Constant in a way that is completely
independent of other methods. This is the main
driver for the successful NRF grant that I was
recently awarded: a 5 vyear grant worth about
95,000,000 KRW per year. Over the next year, I
hope to have succesfull test observations using the
Korean VLBI Network (KVN) and the Mopra
Telescope in Australia. With some luck we can get
the starts of an observational program going. He
wishes to observe a number of high redshift
sources, going as high as z=6.1. Additionally, he
was a co-author on three additional papers in
2020 and already one more within 2021 so far.
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HE T 3O A AR QUL

NEHety s2dZetite 929 HMEH 25232
T zZHo5t2 QIT}. O3 ¥ WIYN Consortlum_l
ZA MELHZ2 2H0{510] WIYN 0.9m HZEOo 2= 2
G o B2 WHE OBY PHHT GSEI) et @
TE AYSLD QUCH UIEE 5L FAL B2 T2y
Eol KAGRAQ BH{2A S 2= 242F 0|83 ¢
TE Aot U ZA| 3EE2 £ HAIE W™
At (SDSS)9| ME{=Z 20{5t0 2 HZA=2E Of
83 QXE ALE 4USIT ALt

Sestyse] BEAES DU FUB ST o
20| ZE0| UE 190X YAIYRZ Y Crpe 4
¥ BUYHFLS 01F5HD ULk E SRT 2% UMY
ZOR ALZSIOf WM Agg 51D Utk SPYEY
ZAFH LsZ Qo MEALH F 180 PCE FH|
st QOM, Linux/Windows 2F&4E AH&sta U
Cf. sfR/89 Ol U e 2125 o = Wo| M=
HESO0te| AJAR AFRE Z2=Y SOF2| ASC7t &
BEQ AEAQ HECE2 EHUSHH [JA|-2F0| EH1
Ao, U HY U2 7|HE St U

Chang, S.-J., Lee, H-W., 2020, JKAS, 53, 169,



“STaRS: A 3D Grid-based Monte Carlo Code for
Radiative Transfer through Raman and Rayleigh
Scattering with Atomic Hydrogen”

Choi, B.-E., Lee, H.-W., 2020, ApJ, 903, L39,
“Discovery of Raman-scattered He II 6545 in the
Planetary Nebulae NGC 6886 and NGC 6881~

Choi, B.-E., Chang, S.-J, Lee, H.-G., Lee, H-W.,
2020, ApJ, 889, 2, “Line formation of
Raman-scattered He II 4851 in an expanding
spherical HI shell in young planetary nebulae”

Lee, J-W. 2020, ApJL, 888, L6, “Five Stellar
Populations in M22 (NGC 6656)"

Chae, K.-H, Bernardi, M., Dominguez Sanchez, H.,
Sheth, R. K. 2020, ApJL, 903, L31, “On the
Presence of a Universal Acceleration Scale in
Elliptical Galaxies”

Chae, K.-H, Lelli, F., Desmond, H., McGaugh, S.
S., Li, P., Schombert, J. M. 2020, ApJ, 904, 51,
“Testing the Strong Equivalence
Detection of the External Field

Rotationally Supported Galaxies”

Principle:
Effect in

Zhao, C., Chuang, C.-H., Bautista, J., ... Rossi, G.,
et al., 2021, MNRAS (doi:10.1093/mnras/stab510),
“The  Completed SDSS-1IV
Oscillation Spectroscopic Survey: One Thousand
Multi-Tracer Mock Catalogues with  Redshift
Evolution and Systematics for Galaxies and Quasars
of the Final Data Release”

extended Baryon

de Mattia, A., Ruhlmann-Kleider, V., Raichoor, A.,
. Rossi, G, et al, 2021, MNRAS, 501, 5616, “The
Completed SDSS-IV eBOSS Survey ELG Sample:
Measurement of the BAO and Growth Rate of
Structure from the Anisotropic Power Spectrum
between Redshift 0.6 and 1.1"

Zhang, Y., Pullen, AR., Alam, S., et al. ... Rossi,
G., et al, 2021, MNRAS, 501, 1013, “Testing
General Relativity on Cosmological Scales at
Redshift z~1.5 with Quasar and CMB Lensing”

Raichoor, A., de Mattia, A., Ross, A.J., ... Rossi,
G., et al., 2021, MNRAS, 500, 3254, “The Completed
SDSS-IV eBOSS Survey ELG Sample: Large-Scale
Structure Catalogues and Measurement of the

Isotropic BAO between Redshift 0.6 and 1.1”

Hou, J., Sanchez, AJ., Ross, A, .. Rossi, G., et
al., 2021, MNRAS, 500, 1201, “The Completed
SDSS-IV eBOSS Survey Quasar Sample: BAO and
RSD Measurements from Anisotropic Clustering
Analysis in Configuration Space between Redshift
0.8 and 2.2”

Bautista, J., Paviot, R., Vargas-Magana, M., ..
Rossi, G., et al, 2021, MNRAS, 500, 736, “The
Completed SDSS-IV Extended Baryon Oscillation
Spectroscopic Survey: Measurement of the BAO
and Growth Rate of Structure of the Luminous
Red Galaxy Sample from the Anisotropic
Correlation Function between z=0.6 and 1”

Rossi, G., Choi, P.D.,, Moon, J.,, et al, 2020,
MNRAS (doi:10.1093/mnras/staa3955), “The
Completed SDSS-IV extended Baryon Oscillation
Spectroscopic Survey: N-Body Mock Challenge for

Galaxy Clustering Measurements”

Tamone, A., Raichoor, A., Zhao, C., ... Rossi, G.,
et al, 2020, MNRAS, 499, 5527, “The Completed
SDSS-IV extended Baryon Oscillation Spectroscopic
Survey: Growth Rate of Structure Measurement
from Anisotropic Clustering Analysis in
Configuration Space between Redshift 0.6 and 1.1
for the Emission Line Galaxy Sample”

Nadathur, S., Woodfinden, A., Percival, W.J., ...
Rossi, G., et al, 2020, MNRAS, 499, 4140, “The
Completed SDSS-IV extended Baryon Oscillation
Spectroscopic Survey: Geometry and Growth from
the Anisotropic Void-Galaxy Correlation Function in
Galaxy

the Luminous Red between

Redshifts 0.6 and 1

Sample

du Mas des Bourboux, H., Rich, J., Font-Ribera,
A., ... Rossi, G, et al, 2020, ApJ, Volume 901,
Issue 2, id. 153, 39pp., “Baryon acoustic oscillations
with Lyman-Alpha forests from the complete
eBOSS survey”

Kong, H., Burleigh, K.J., Ross, A., ... Rossi, G., et
al., 2020, MNRAS, 499, 3943, “Removing Imaging
Systematics from Galaxy Clustering Measurements
with Obiwan: Application to the SDSS-IV extended
Baryon Oscillation Spectroscopic Survey Emission
Line Galaxy Sample”

Smith, A., Burtin, E., Hou, J., ... Rossi, G., et al.,,
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2020, MNRAS, 499, Issue 1, pp. 269-291, “The
Completed SDSS-IV eBOSS Survey Quasar Sample:
N-body Mock Challenge for the Quasar Sample”

Neveux, R., Burtin, E., de Mattia, A, ... Rossi, G.,
et al.,, 2020, MNRAS, 499, Issue 1, pp. 210-229,
“The Completed SDSS-IV eB0OSS Survey Quasar
Sample: BAO and RSD Measurements from
Anisotropic Power Spectrum between Redshift 0.8
and 2.2"

Satpathy, S., An, Z., Croft, RAC., .. Rossi, G,
2020, MNRAS, 498, Issue 4, pp. 4955-4970, “On the
Possibility of BAO Measurements at Redshift z >
7.6 with WFIRST”

Ross, A.J., Bautista, J., Tojeiro, R., ... Rossi, G.,
et al., 2020, MNRAS, 498, Issue 2, pp. 2354-2371,
“Large-scale Structure Catalogs for Cosmological

Analysis of the completed extended Baryon
Oscillation Spectroscopic Survey”

Lyke, B.W., Higley, AN., McLane, J.N. ... Rossi,
G., et al., 2020, ApJS, 250, 8, 24 pp., “The Sloan

Digital Sky Survey Quasar Catalog: Sixteenth Data
Release”

Lin, S., Tinker, J., Klypin, A., ... Rossi, G., et al,
2020, MNRAS, 498, Issue 4, pp. 5251-5262, “The
Completed SDSS-IV Extended Baryon Oscillation
Spectroscopic GLAM-QPM Mock Galaxy
Catalogs for the Emission Line Galaxy Sample”

Survey:

Wang, Y., Zhao, G., Zhao, C., ... Rossi, G., et al,,
2020, MNRAS, 498, Issue 3, pp. 3470-3483, “The
Clustering of the SDSS-IV Baryon
Oscillation Spectroscopic Survey DR16 Luminous
Red Galaxy and Emission Line Galaxy Samples:
Cosmic Distance and Growth Measurements using
Multiple Tracers in Configuration Space”

extended

Gil-Marin, H., Bautista, J., Paviot, R., ... Rossi, G.,
et al., 2020, MNRAS, 498, Issue 2, pp. 2492-2531,
“The Completed SDSS-IV  eB0OSS Survey LRG
Sample: Measurement of the BAO and Growth Rate
of Structure from the Anisotropic Power Spectrum
between Redshift 0.6 and 1.0”

Mohammad, F.G.,, Percival, W.J.,, Seo, H.J.,

Rossi, G., et al., 2020, MNRAS, 498, Issue 1, pp.
128-143, “The Completed SDSS-IV eBOSS Survey:

84 / Bull. Kor. Astron. Soc. Vol. 46 No.1, April 2021

Pairwise-Inverse-Probability Correction for Fibre
Collisions in Clustering Measurements”

Zhou, S., Mo, H.J.,, Li, C., Boquien, M., Rossi, G.,
2020, MNRAS, 497, Issue 4, pp. 4753-4772,
“SDSS-IV MaNGA: Bayesian Analysis of the Star
Formation History of Low-Mass Galaxies in the
Local Universe”

Mueller, E., Dawson, K., Bautista, J., de Mattia,
A., Rossi, G., Hou, J., Zarrouk, P., Percival, W,
2020 American Astronomical Society Meeting 235,
id. 413.07. Bulletin of the American Astronomical
Society, Vol. 52, No. 1, “Im,pact of SDSS Clustering
Measurements on the Cosmological Model”

Rossi, G., Dawson, K., Percival, W., Bautista, J.,
de Mattia, A., Hou, J., Zarrouk, P., Mueller, E., 2020
American Astronomical Society Meeting 235, id.
413.04. Bulletin of the American Astronomical
Society, Vol. 52, No. 1,
Model Testing”

“N-Body Simulations and

de Mattia, A., Bautista, J,
Mueller, E., Percival, W., Rossi, G., Zarrouk, P,
Zhao, 2020 American Astronomical Society Meeting
235, id. 413.03. Bulletin of the
Astronomical Society, Vol. 52, No. 1,
Line Galaxies as a Distinct Tracer”

Dawson, Hou, J.,

American
“Emission

Dawson, K., Percival, W., Bautista, J., Hou, J., de
Mattia, A., Mueller, E., Myers, A., Rossi, G., Zarrouk,
P., Zhao, G., 2020 American Astronomical Society
Meeting 235, id. 413.01. Bulletin of the American
Astronomical Society, Vol. 52, No. 1, “Introduction:
the Extended Baryon Spectroscopic Survey”

Rossi, G., 2020 American Astronomical Society
Meeting 235, id. 153.01. Bulletin of the American
Astronomical Society, Vol. 52, No. 1, “The Sejong
Simulation Suite: Presentation and First Results”

Rossi, G., 2020, ApJS 249:19 (32pp), “The Sejong
Suite: Cosmological Hydrodynamical Simulations
with Massive Neutrinos, Dark Radiation, and Warm
Dark Matter”

Ravoux, C., Armengaud, E., Walther, M., ... Rossi,
G., et al, 2020, JCAP, 2020, 010, “A tomographic
map of the large-scale matter distribution using
the eBOSS - Stripe 82 Lyman-Alpha forest”



Ahumada, R., Allende Prieto, C., Almeida, A., ...
Rossi, G., et al, 2020, ApJS, 249:3 (21pp), “The
Sixteenth Data Release of the SDSS: Final release
from the Extended Baryon Oscillation Spectroscopic
Survey, and First Release from APOGEE-2S5"

Hawken, A.J., Aubert, M., Pisani, A., ... Rossi, G,
et al, 2020, JCAP Issue 06, article id. 012,
“Constraints on the Growth of Structure around
Cosmic Voids in eBOSS DR14”

Icaza-Lizaola, M., Vargas-Magana, M.,
Fromenteau, S., ... Rossi, G., et al.,, 2020, MNRAS
492, 4189-4215, “The clustering of the SDSS-IV
extended Baryon Oscillation Spectroscopic Survey
DR14 LRG
measurement from the anisotropic LRG correlation
function in the redshift range 0.6 < z < 1.0”

sample:  structure growth rate

Hong, C., & van Putten, M.H.P.M,, 2021, Stability
of P-type
extension to counter-rotating orbits, NewA, 84,
101516 https://doi.org/10.1016/j.newast.2020.101516

orbits around stellar binaries: An

Akutsu, T., et al, Overview of KAGRA: KAGRA
Science, 2020, PTEP
https://doi.org/10.1093/ptep/ptaal20

Abbott, B.P., et al., 2020, Prospects for observing
and localizing gravitational-wave transients with
Advanced LIGO, Advanced Virgo and KAGRA, LRR,
https://doi.org/10.1007/s41114-020-00026-9

van Putten, M.H.P.M., 2020, Alleviating tension in
ACDM and the local distance ladder from first
principles with no free parameters, MNRAS, 491,
L6, https://doi.org/10.1093/mnrasl/slz158

Hunter, Deidre, Elmegreen, Bruce, .. Oh,
Se-Heon, et al., 2021, AJ, 161, 71, “Relationships
between the Stellar, Gaseous, and Star Formation
Disks in LITTLE THINGS Dwarf Irregular Galaxies:
Indirect Evidence for Substantial Fractions of Dark
Molecular Gas”

Reynolds, Tristan, .. Oh, Se-Heon, et al,
submitted to MNRAS, “WALLABY Pilot Survey: Ram
Pressure Stripping of ESO 501—G075"

Murugeshan, Chandrashekar, ... Oh, Se-Heon, et
al.,, submitted to MNRAS, “WALLABY Pre-Pilot

Survey: The effects of angular momentum and
environment on the HI gas and star formation
properties of galaxies in the Eridanus supergroup”
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Prof. Hui conveys extensive studies of a wide
range of high energy phenomena of compact
objects and their environment. These astrophysical
systems enable us to probe the laws of physics in
the most extreme physical conditions which cannot
be attained in any terrestrial laboratories. For
investigations, the
space and ground-based telescopes around the

multi-wavelength state-of-art
world, including XMM-Newton, Chandra, Suzaku,
Swift, Gemini, Hubble Space Telescope, Australian
Telescope Compact Array, VLA, Fermi Gamma-ray
Space telescope, are utilized. Prof. Hui is also one
of the founders of Fermi Asian Network (FAN)
which leads a series of long-term internationally
collaborative projects. Very recently, Prof. Hui has
joined the project, which is led by the International
Space Science Institute, for
approaches to investigate the active processes in

conceiving new
the central regions of galaxies.
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