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2018 KAS SPRING MEETING 5.10
09:00~ ==
10:00 S
11069206 Hal U A AlY
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EEE Sy H1eRy: H2RE H2etEy  wEE MR B5E
= KMTNet | : A|AE“ sS/iwi 24 o
|23t | =T o M7V R |
AZHE T . KMTNet | : Systems, S/W =
Neargy Galaxies and operations The Interstellar Medium |

1039 | GC-01 | Changsu Choi | KMT-01 | Chung-Uk Lee

- 8HM-01 Jeong-Gyu Kim
10455 | 2GC-02 | Sophia Kim | KMT-02 |  Yongseok Lee
1199 | 26c-03 Gu Lim PKMT-03 | Sang-Mok Cha | THM-02 Young-500 Jo
1L | 26c-04 Mira Seo FKMT-04 | Dong-lin Kim | M-03 Ji Yeon Seok
1130~ | 2GC-05 | Hak-Sub Kim | TKMT-05 | Min-Su Shin | TIM-04 |  Young Chol Minh
[ TKMT-06 | Hyoun Woo Kim | IM-05 Woojin Kwon
550 A2
13:00~ 227501
13:40 IT-01 Ann Zabludoff
ek ARIEE U FAAZH

o|Ee5t || s N7ZI2A || U 3t
AlZtR Galaxy _I'E_volutlon and I&':\AA-.FI%%",C IIII B J-Sl}ci_g:;i The Interstellar Medium Il and
Environment : Stars

11449105 TGC-06 So-Yeong Park TKMT-07 Sun-Ju Chung TIM-06 Eun Jung Chung
11441356 TGC-07 Hoseung Choi TKMT-08 Seung-Lee Kim TM-07 Shinyoung Kim
1144:3405~ —+GC-08 Seoyoung Jung TKMT-10 Tg;nnggAr?wqu T+IM-08 Jaeyeong Kim
1145%056 —+GC-09 Sung-Ho An TKMT-11 Youngdae Lee AIM-09 Jaeyeon Kim
1155:9105~ TFKMT-12 Woowon Byun ZIM-10 Jongsuk Hong

- 8GC-10 | Gwang-Ho Lee
[ TKMT-09 | Hong-Kyu Moon | TIM-11 ChaeLin Hong
e ZAEYE U 272
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AZHE eE2dt I Held %g%g;;*fﬂlﬁﬂ} Ej oF
= Observations and Models NISS-SPHEREx The Sun
0099010!; 4GC-11 Ji-Hoon Ha TNS-01 | Woong-Seob Jeong 7Ss-01 Jooyeon Geem
05 | RGC-12 | Soonyoung Roh | NS-02 Myungshin Im 755-02 Jeewoo Park
093% | 2GC-13 | Seokdun Chang | TNS-03 Minjin Kim 755-03 Jinhye Park
019(:)4(?6 TGC-14 Eunchong Kim TNS-04 Jeong-Eun Lee TSS-04 Hongyu Liu
1009 | mGc-1s Taysun Kimm JINS-05 | Jeonghyun Pyo 755-05 Jin-Yi Lee
1015 | 7GC-16 | Kwangll Seon | TNS-06 | Yong-Seon Song | 755-06 II-Hyun Cho
oS0 FAAIZ
_ o QeSS vV H27]7| EfQt CME
ATt Active Galz’g:fnék%gse“’at'°"al Astronomical Instrumentation Solar Coronal Mass Ejection
1045 | 26c17 Kyuseok Oh TAL-01 Ho Jin 755-07 Roksoon Kim
1100~ | 7Gc18 | sang-Sung Lee | TAL02 Bongkon Moon 155-08 Hyeonock Na
111i.13?0~ —GC-19 Hyunsung Jun TAI-03 Woojin Park SS-09 Soojeong Jang
11:30~ . Seong-Gyeon
1145 _ FAI-04 Hojae Ahn £55-10 O oyeong
: BtGC-20 DoHyeong Kim
LA TAL-05 Young Sam Yu 7Ss-11 Hyunjin Jeong
1200~ | 26c-21 | Yoon Ch k
12:15 TGC- oon an Taa TLAI-06 Bangwon Lee
L5 HAAIZ
S s
THE&EH o als
_ oxgz T o i htd . 0L X| HH S|
AZtE Cgs-mology Historical Astronomy and Public High Energy Astrophysics
Relations
1144010; TGC-22 Graziano Rossi T HP-01 Hong-Jin Yang THA-01 Chun—(i?r? Lupin
&1~ | aGc23 Yigon Ki k pe injun Ki
14:30 T+GC- igon Kim T+HP-02 Wonseok Kang AAHA-02 Minjun Kim
114434?5~ TGC-24 Jaehong Park THP-03 Taewoo Kim MHA-03 Woochan Park
LA | Mec2s Young Ju TLHP-04 A Ran Lyo FHA-04 | Gwanwoo Park
1500~ | 76C-26 |  Z Lucas Uhm | THP-05 Taehyun Jung HA-05 | Allard Jan van
Lil>e | peegy | Maurice Ho P M1 appog | Kiyoaki Wajima THA-06 Sunjung Kim
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Stellar Astronomy

TAEHS oz =of TAE#S =
IGC-01 Taysun Kimm IIAE-01 Yongcheol Shin
,,,,,,,, ) E
_EGC02  Panomporn Poojon - pgswgre AR dnhee Y
EGCH3  SanjayaPaudel | EAE03 | Sukbum A. Hong |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TAE- .
IGC-04 MinBae Kim AE 04 ,,,,,,, DOOhyUn ChOI ,,,,,
A e IZIM-01 Il Joong Kim
EGC-05 Seongjae Kim i e cvune pa Z
""""""""""""""""""""""""" o EIM-02 Sunkyung Par
ZGC-06 Hyowon Kim AUBRE) b R
————————————————————————————————————— HAHA ZIM-03 Hyeong-sik Yun
ZGC-07 ¢ Hyeon Woo Moon Qp|es; 0 e
"""""""""""""""""""" - - XIM-04 Yong-Hee Lee
Gregory SungHak Interstellar matter/ : = o T T
ZLGC-08 )
,,,,,,,,,,,,,,,,,,,,,,, Paek ¢ Star formation/ ZLIM-05 Jaehun Jung
R Milky Way galaxy i
(BGC09: Insu Paek | Y 9EEY L mim-06 Jihye Hong
ZGC10 - Hyunmi Song ZIM-07 Ji-hye Hwang
BGC11 Suhyun Shin ZAT-01  Seoyeon Byeon
IGC-12 Dongseob Lee IAT-02 Jae-hwan Yeom
ZGC-13 Sowon Lee IIAT-03 Seong A O
IGC-14 Wonki Lee ooz IAT-04 Sunwoo Lee
IGC-15 Jeong Ae Lee %57%_; IAT-05 Hye-in Lee
—————————————————————————————————————— Astrophysical
ZGC-16 Juheon Lee Techniques IAT-06 Myungshin Im
ZGC-17 San Han IAT-07 Gu Lim
IGC-18 ¢ Jeong-Sun Hwang IIAT-08 Do-Heung Je
ZGC-19 Woorak Choi IIAT-09 Tae-Geun Ji
®GC-20 . Cristiano Sabiu - ZKMT-01 Min-Su Shin
EGC21 Young-lo Kim SEME  mgwro02  Jinsun Lim
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (KMTNet Z2HT) i
IGC-22 Sungryong Hong . IKMT-03 Sang-Mok Cha
of1. .
ZSA-01  Soo Hyun Kim | a1-pot | sang Joon Kim
"""""""""""""""""""" %1-P02 Yoonsoo P. Bach
Zen. ] 00O OO oo
S0z Yong “Cheol Kim agpy  @1P03  Dong Wook Lee
"""""""""""""""""""""" (EHAHIEFAL) ol1-
HISA-03 Young-Min Lee "1P04 ,,,,,,,, Jaeyong Lee1 ,,,,,,
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ¢1-P0O5 Jaeyong Lee2
IISA-04 Myungshin Im %11-P06 Sunho Jin
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109:00~10:00 == |
: : A8 Ab: olH Y R

10:00~1020 A A ks

[10:20~10:30 FAAIZE
Bed 1

5t} : Se-Heon Oh(QA3)[KASI]

Neargy Galaxies

10:30~10:45  GC-01 (p.31)
The progenitor star of Type Ic SN 2017ein from IMSNG survey
Changsu Choi(&]%4), Myungshin Im(2HAl), Sung-Chul Yoon(&4A), IMSNG Team|[SNU]
10:45~11:00 ++ GC-02 (p.31)
Distances of Type II-P Supernovae SN 2014cx and SN 2017eaw
Sophia Kim(ZA1jo}), Myungshin Im(2™Al), ChangsuChoi(£]74r) and IMSNG Team[SNU]
11:00~11:15 + GC-03 (p.32)
A Search for Low Surface Brightness Dwarf Satellite Galaxies in Low Density Environments
Using IMSNG
Gu Lim(¥3t), Myungshin Im(QHAN[SNU], Jisu Kim(ZX]4)[KHU],
Changsu Choi(Z]&4)[SNU], IMSNG Team[SNU]
11:15~11:30 + GC-04 (p.32)
Luminosity Distribution of Dwarf Elliptical-like Galaxies
Mira Seo(A]0]2}), Hong Bae Ann(Qt-Euj)[PNU]
11:30~11:45 F GC-05 (p.32)
WITNESSING DISSOLUTION OF A STAR CLUSTER IN THE SEXTANS DWARF GALAXY
Hak-Sub Kim(Z1st4), Sang-Il Han(st}), Seok-Joo Joo(FA Z)[KASI],
Suk-Jin Yoon(&A%l)[Yonsei University]

[12:00~13:00 AT |

| 237 4 : Myung Gyoon Lee(°|3#)[SNU] |

13:00~13:40 = IT-01 (p.31)
Hearts of Darkness: Rethinking the Role of Supermassive Black Holes in Galaxy Evolution
Ann Zabludoff[Steward Observatory, University of Arizonal]

g
{0

AIA)7 |

— L4

[13:40~14:00 AR1E S
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Alderd Mg 54 10Y ()
ZH} ¢ Aeree Chung(&ofl2])[Yonsei University]

west
Galaxy Evolution and Environment
14:00~14:15 T GC-06 (p.32)
Spectral Analysis of the Seyfert Galaxy NGC 4051 and Mrk 79
So-Yeong Park(¥t49%), Siek Hyung(@Al)[CBNU], Donghoon Son(&%&)[SNU]

14:15~14:30 + GC-07 (p.33)
Spin evolution of Horizon-AGN early-type galaxies
Hoseung Choi(%]3%), Sukyoung K. Yi(o]Ad ) Yonsei University], Yohan Dubois[UMPC Univ
Paris], Taysun Kimm(ZEjAl)[Yonsei University], Julien. E. G. Devriendt[University of
Oxford/KIAS], Christophe Pichon[UMPC Univ Paris/KIAS]
insights from cosmological

14:30~14:45 L GC-08 (p.33)
On the origin of gas deficient galaxies in galaxy clusters:
Seoyoung Jung(®FAF), Hoseung Choi(%X]$<)[Yonsei University], O. Ivy Wong[ICRAR],

hydrodynamic simulations
Taysun Kimm(ZIEjA), Aeree Chung(olig]), Sukyoung K. Yi(o]Add)[Yonsei University]
Statistical Properties of Flyby Encounters of Galaxies in Cosmological N-body Simulations
AZ3IH[KIAS],

14:45~15:00 T+ GC-09 (p.34)
Sung-Ho An(9Md3)[Yonsei University], Juhan Kim(
Suk-Jin Yoon(&AXl[Yonsei University]

15:00~15:30 ¥F GC-10 (p.34)
A Multi-Wavelength Study of Galaxy Transition in Different Environments
Gwang-Ho Lee (0] 3)[SNU/Steward Observatory/KASI-Arizona Fellow]
15:30~16:40 AR 2R 9 2Eygol
16:40~17:40 KGU gshst&ts] AAAAE 23 7A Hlo]=% 3F tlojolRc &
17:50~18:20 KGU dsgtst&d)s] 7134l Hlo]=% 3F rlojojRc &
18:20~ OFxF
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Azdard  AAg - 54 10Y ()
KMTNet I : A|281, S/W & &% N ] A
KMTNet I : Systems, S/W and operations &7 : Seung-Lee Kim(z<-2])KASI]
).

10:30~10:45 I+ KMT-01 (p.39)
The Status and Plan of KMTNet Operation
), Seung-Lee Kim(7Z14-2]), Dong-Joo Lee(0]=Z%), Sang-Mok Cha(RXH=
71=X1), Hyun-Woo Kim(Z3%), Min-Su Shin(A1g12),
), Byeong-Gon Park(2r1)[KASI]

Chung-Uk Lee(0]
Yongseok Lee(o]£4), Dong-Jin Kim(Z=Xl
), Jin-Sun Lim(YXIA

HongSoo Park(gtg4

T+ KMT-02 (p.39)
Maintenance and Improvement of KMTNet Telescope and Enclosure
Yongseok Lee (0]8A), Sang-Mok Cha (RMd=)[KASI/KHU], Chung-Uk Lee

10:45~11:00
Seung-Lee Kim (714-2]), Dong-Joo Lee (0]=%), Young-Beom Jeon
2)[KASI], Ho Jin (X

TS A
ST

Hong Soo Park (&}

T+ KMT-03 (p.40)
KMTNet 18k Mosaic CCD Camera System Performance Improvement and Maintenance
Sang-Mok Cha(XH}=)[KASI/KHU], Chung-Uk Lee(0]%2), Seung-Lee Kim(Z142])[KASI],
Yongseok Lee(0o]£A)KASI/KHU], Bruce Atwood[Ohio State University],
3)[KHU]

11:00~11:15
)[University of Liege], Thomas P. O'Brien[Ohio State Umversﬁy]
Ho Jin(%l

Beomdu Lim(YH+
m(# ),

11:15~11:30 S+ KMT-04 (p.40)
KMTNet Real-Time Data Processing Status
2, Seung-Lee Kim(Z42]), Hyun-Woo Kim(Z]
%# [KASI]

Dong-Jin Kim(Z=4%l), Chung-Uk Lee(0]&
Kyu-Ha Hwang(&#5}1), Hong Soo Park(gl

11:30~11:45
). Hyoun-Woo Kim(Z1&

T+ KMT-05 (p.40)
Applications of machine learning methods in KMTNet data quality assurance and detecting
microlensing events

Min-Su Shin(A1914), Chung-Uk Lee(0]&% L)[KASI]
11:45~12:00 S+ KMT-06 (p.40)
KMTNet Microlensing Event-Finding in the Galactic Bulge
Hyoun-Woo Kim(71§-%), Dong-Jin Kim(71-=%l), Kyu-Ha Hwang(&15}), Sun-ju

), Seung-Lee Kim(Z142]), Chung-Uk Lee(0]%<)[KASI]

Chung(§d%

[12:00~13:00 AR
| 2879 (F1La%) a4 : Myung Gyoon Lee(] 3 #)[SNU] |
13:00~13:40 = IT-01 (p.31)
Hearts of Darkness: Rethinking the Role of Supermassive Black Holes in Galaxy Evolution
Ann Zabludoff[Steward Observatory, University of Arizonal
[13:40~14:00 ARIEYG 9 FAIARE |

sholH A|433 15, 20183 5& / 11



| Azgrg g - 54 102 ()

KMTNet II : "8t

. - = O
KMTNet I : Science &7 Chung-Uk Lee(°]5-S)[KASI]

14:00~14:15 F+ KMT-07 (p.41)
Current status and future plans of KMTNet microlensing experiments
Sun-Ju Chung(®X%)[KASI/UST], Andrew Gould[KASI/Ohio State
University/Max-Planck-Institute], Youn Kil Jung(&d-&2), Kyu-Ha Hwang(&t5}),
Yoon-Hyun Ryu(&F&%)[KASI], In-Gu Shin(A1Q9131), Jennifer C. Yee[Harvard-Smithsonian
Center], Wei Zhu[University of Toronto], Cheongho Han(3Md 3 )[CBNU],
Sang-Mok Cha(XM4=), Dong-Jin Kim(7]-=X1), Hyun-Woo Kim(Z &% )[KASI],
Seung-Lee Kim(714-2]), Chung-Uk Lee(0]&2)[KASI/UST], Yongseok Lee(0o]2&A)[KASI]
14:15~14:30 S+ KMT-08 (p.41)
The KMTNet View of Variable Stars : Pulsation and Rotation of the EL CVn-type Eclipsing
Binary J0247-25
Seung-Lee Kim(71£2]), Jae Woo Lee(0]A%), Chung-Uk Lee(o]&-2)[KASI],
Yongseok Lee(o]24)KASI/KHU], Dong-Joo Lee(o]=Z)[KASI],
Kyeongsoo Hong(&734)[CBNU], Sang-Mok Cha(AH}=)[KASI/KHU], Dong-Jin Kim(Z=X1),
Byeong-Gon Park(8Hd)[KASI]
14:30~14:45 S+ KMT-10 (p.42)
DEEP-South: P/2000 XO8 shows its true colors
Youngmin JeongAhn (A9FHT)[KASI], Dong-Heun
Hee-Jae Lee (0]3]&})[KASI/CBNU], Young-Jun Choi (]9 %), Hong-Kyu Moon (
Sang Min Lee (0]A%1)[K
14:45~15:00 S+ KMT-11 (p.42)
Transformation of Surface Brightness Profile Types of Dwarf Galaxies : KMTNet Supernova
Program Data
Youngdae Lee(o]G)[KASI], Hong Soo Park(¥t&4), Sang Chul Kim(ZAMA)KASI/UST],
Dae-Sik Moon(=tjAl)[University of Toronto], Jae-Joon Lee(0]Xj&), Dong-Jin
Kim(Z-=%1)[KASI], Sang-Mok Cha(XHd=)[KASI/UST]
15:00~15:15 L KMT-12 (p.42)
Optimal strategy for low surface brightness imaging with KMTNet
Woowon Byun(¥1-29d), Minjin Kim(Z19lX1)[KASI/UST], Yun-Kyeong Sheen(X1-&73)[KASI],
Luis C. Ho[Kavli Institute], Joon Hyeop Lee(0]%&&)[KASI/UST], Hyunjin Jeong(X & X1)[KASI],
Sang Chul Kim(71A}A), Byeong-Gon Park(¥t¥ ), Kwang-Il Seon(A134d)KASI/UST]
15:15~15:30 S+ KMT-09 (p.42)
DEEP-South: The Progress Report
Hong-Kyu Moon(&& ), Myung-Jin Kim(Z®Xl), Jintae Park(2X1Ej
Youngmin JeongAhn(erdal), Hongu Yang(YEF)[KASI], Hee-Jae Lee(0]3]x|
Dong-Heun Kim(71=35)[KASI/CBNU], Dong-Goo Roh(x%=7}), Young-Jun Choi(Z]|¥g &
Hong-Suh Yim(Y&A])[KASI], Sang-Min Lee(0]A%1)[KASI/CBNU
SungWon Kwak(ZY)[KASI/SNU], the DEEP-South Team

),
),
).
],

15:30~16:40 A IR ¥ Faed

16:40~17:40  KGU qgrstatfs] AANH =RZA Olo] =% 3F rtlojojRcE
17:50~18:20  KGU Qgstatia] 73] 4] Ho]&% 3F gojotzEE
18:20~ il

12 / Bull. Kor. Astron. Soc. Vol. 43 No.1, Apr. 2018




| A3LEA AR : 59 10U (B)

e 1

The Interstellar Medium [ &7 : Chang Won Lee(°]%89)[KASI]

10:30~11:00 ¥} IM-01 (p.43)
Destruction of Giant Molecular Clouds by UV Radiation Feedback from Massive Stars
Jeong-Gyu Kim (A ), Woong-TaeKim(Z-&Ef)[SNU], Eve C. Ostriker|[Princeton University],
M. Aaron Skinner[Lawrence Livermore National Laboratory]
11:00~11:15 I+ IM-02 (p.43)
Global distribution of far-ultraviolet emission from the highly ionized gas in the Milky Way
Young-Soo Jo(&2%F4)[KASI], Kwang-Il Seon(X1342)[KASI/UST],
Kyoung-Wook Min(?173-2)[KAIST], Jerry Edelstein[University of California],
Wonyong Han(3Hd£)[KASI]
11:15~11:30 S+ IM-03 (p.44)
Unbiased spectroscopic study of the Cygnus Loop with LAMOST
Ji Yeon Seok(AX]<)NAOC], Bon-Chul Koo(+&A)[SNU], Gang Zhao[NAOC]
11:30~11:45 L IM-04 (p.44)
Internal structure of a massive star-forming region G33.92+0.11 revealed by the high
resolution ALMA observations
Young Chol Minh(®14A)[KASI], H. B. Liu[ASIAA], H.-R. Chen[National Tsing Hua U]
11:45~12:00 S+ IM-05 (p.44)
Magnetic Fields of the Youngest Protostellar System 11448 IRS 2 revealed by ALMA
Woojin Kwon (H-2X1)[KASI], lan W. Stephens[Harvard-Smithsonian CfA],
John J. Tobin[niversity of Oklahoma], Leslie W. Looney[University of Illinois],
Zhi-Yun Li[University of Virginia], Richard M. Crutcher|[niversity of Illinois],
Jongsoo Kim (Z1%&-24~)[KASI], Floris F. S. van der Tak[SRON/Kapteyn Astronomical Institute]

[12:00~13:00 FHAR |

-

| 2A79 (RILEy) 5 : Myung Gyoon Lee(°]|J#)[SNU] |

13:00~13:40 = IT-01 (p.31)
Hearts of Darkness: Rethinking the Role of Supermassive Black Holes in Galaxy Evolution
Ann Zabludoff[Steward Observatory, University of Arizonal]

[13:40~14:00 NREE

N
fo

AIA)7 |

1 L4
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| A3trg g : 54 102 (%)

7ed 1 2 34 S © Sung-Chul Yoon(&42)SNU]
The instellar Medium I and Stars ¢ - sung-Lhul Toon(wr's’=

14:00~14:15 F IM-06 (p.45)
FUNS - Filaments, the Universal Nursery of Stars. I. Physical Properties of Filaments and
Dense Cores in L1478
Eun Jung Chung(®d27%), Shinyoung Kim(ZA19), Archana Soam,
Chang Won Lee(o]%d)[KASI]
14:15~14:30 S+ IM-07 (p.45)
Chemical Differentiation of CS and N2H+ in Starless Dense Cores
Shinyoung Kim(Z1A14¥), Chang Won Lee(0]%)[KASI/UST], Jungjoo Sohn(£7%Z)KNUE],
Gwanjeong Kim(7Z13A)[NAOJ], Mi-Ryang Kim(710]2F)[KASI]
14:30~14:45 L IM-08 (p.45)
The ice features of Very Low Luminosity Objects (VeLLOs): Unveiling their episodic
accretion history through the spectroscopic observation of AKARIIRC
Jaeyeong Kim(ZAA94), Jeong-Eun Lee(o]A-&)KHU], Yuri AikawalUniversity of Tokyol,
[I-Seok Kim(Z1YA)[SELab], Ho-Gyu Lee(o]& #)[KASI], Woong-Seob Jeong(d-&)[KASI/UST],
Jennifer A. Noble[The University de Lille]
14:45~15:00 A IM-09 (p.46)
New insights on the origin of multiple stellar populations in globular clusters
Jaeyeon Kim (Z2X]H) and Young-Wook Lee (0]9-2)[Yonsei University]
15:00~15:15 S+ IM-10 (p.46)
Radial distribution of blue straggler stars in Magellanic Cloud clusters
Jongsuk Hong(&%A)[Peking University]
15:15~15:30 F+ IM-11 (p.46)
An exosolar planetary system N-body simulator II
ChaeLin Hong(ZAI™)[UNIST], Maurice van Putten[UNIST/Sejong University]

15:30~16:40 TAE uE 9 2atgol
16:40~17:40  KGU Qgstaris] AMAMA 238749 Ho]=E 3F clojolRC s
17:50~18:20  KGU gtstats] 73] Al Ho]=% 3F tjololRc s
18:20~ obat
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| Agstadisl - Mol =5 A : 59 104 (§) |
ZM¢ : Hong-Kyu Moon(&2+1)[KASI] |

2)

| ElAl FAHARAIAL, 2

13:15~13:45 AFAAM 1-1 (p.71)
WA A GTE ot B4, A, Bolst B At
A&E743 ]
13:45~14:15 ASTHA 1-2 (p.71)
AT G=oll A ESA g 7] A8t J&
FAZHA 2]
14:30~14:45 AFAIA 1-3 (p.71)
Space Missions to Asteroids
PG AAI
15:30~16:40 TAH &3 2 Eygol
XA Plenary session Ho]Z% 3F thojot=c
16:40~17:10 XA =7 1-1
ghitzol ANEs
o] 7|ZHA =t goflu ]
17:10~17:30 AAZXA 1-2
Fu A9 71U ol
P[RR EATY A
17:30~17:40 AAEA 1-3
The Korean Integrated Model (KIM) System for Weather Forecasting
/TR LR LIRS ]
17:50~18:20 KGU dgtst&ts] 754l Hlo|=% 3F rlojojRc &
18:20~ OFxF

M5t

o=
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wost m

Observations and Models &7 : Hyunjin Shim(%3 @5)[KNU]

09:00~09:15 A GC-11 (p.35)
Properties of Merger-Driven Shocks in Clusters of Galaxies
Ji-Hoon Ha(3}A]&), Dongsu Ryu(&=4)[UNIST], Hyesung Kang(733|d[PNU]
09:15~09:30 ++ GC-12 (p.35)
Magnetic fields in clusters of galaxies
Soonyoung Roh(:=%>%), Dongsu Ryu(&-=4)[UNIST]
09:30~09:45 L GC-13 (p.35)
Statistical Moment Analysis of the Strong DLA Profiles
Seok-Jun Chang(&AZ)[Sejong University], Kiehunn Bach[Yonsei University],
Hee-Won Lee(0]3]9d)[Sejong University]
09:45~10:00 + GC-14 (p.35)
Revealing the Powering Mechanism of Lyman Alpha Blob via Polarization
Eunchong Kim(Z2%)[SNU/KASI], Yujin Yang(%-8X1)[KASI], Ann Zabludoff, Paul Smith,
Buell Jannuzi[University of Arizona], Myung Gyoon Lee(o]®H+)[SNU]
10:00~10:15 + GC-15 (p.36)
Impact of Lyman alpha pressure on metal-poor dwarf galaxies
Taysun Kimm(ZEjA)[Yonsei university], Martin Haehnelt[University of Cambridge],
Jeremy BlaizotUniversite Lyon], Harley Katz[University of Cambridge], Leo Michel-Dansac,
Thibault Garel, Joakim Rosdahl[Universite Lyon], Romain Teyssier[University of Zurich]

10:15~10:30 + GC-16 (p.36)
Polarization as a Probe of Thick Dust Disk in Edge-on Galaxies: Application to NGC 891
Kwang-Il Seon(A134d)[KASI]

|10:30~10:45 AIAIZ

- LY

Jol

west v

£} Miniin Kim(7191 %]
Active Galaxies/Observational Cosmology &7+ Minjin Kim(dRA)[KASI]

10:45~11:00 ++ GC-17 (p.36)
The 105-month Swift-BAT all-sky hard X-ray survey
Kyuseok Oh(Q-#A)[Kyoto University/ETH Zurich], Michael Koss[Eureka Scientific],
Craig B. Markwardt[NASA], Kevin Schawinski[ETH Zurich], Wayne H. Baumgartner,
Scott D. Barthelmy, Bradley Cenko, Neil GehrelsINASA], Richard Mushotzky,
Abigail Petulante[University of Maryland], Claudio Ricci[Pontificia Universidad Catolica de
Chile], Amy Lien[NASA/Center for Research and Exploration in Space Science and
Technology|, Benny Trakhtenbrot[ETH Zurich]

11:00~11:15 3 GC-18 (p.37)
An Interesting Story of Four Gamma-ray Bright AGNs by the iMOGABA
Sang-Sung Lee(o]A}A), the iIMOGABA team[KASI/UST]
11:15~11:30 3 GC-19 (p.37)
Ionized gas outflows in z~2 WISE-selected Hot Dust Obscured Galaxies
Hyunsung Jun(X & Ad)[KIAS]
11:30~12:00 ®¥F GC-20 (p.37)
Unveiling Intrinsic Properties of Dusty Red AGNs
Dohyeong Kim (Z1=%), Myungshin Im(YHA1)[SNU]

16 / Bull. Kor. Astron. Soc. Vol. 43 No.1, Apr. 2018
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woat v

AF © Miniin Kim(7191%]
Active Galaxies/Observational Cosmology &7 Minjin Kim(JA)KASI]

12:00~12:15 F+ GC-21 (p.37)
High-z Universe probed via Lensing by QSOs (HULQ): Expected Number of QSOs acting as
Gravitational Lenses
Yoon Chan Taak(E-&Z%), Myungshin Im(YHA)SNU]

[12:15~13:15 AR 7L |
[13:15~14:00 T AESE |
TRE 54 © Arman Shafieloo[KASI]
Cosmology °

14:00~14:15 + GC-22 (p.38)
Impact of Massive Neutrinos and Dark Radiation on the High-Redshift Cosmic Web
Graziano Rossi[Sejong University]
14:15~14:30 ++ GC-23 (p.38)
Graphical study of cosmic inhomogeneity using CMASS galaxy sample
Yigon Kim(Zo]+)[KNU], Chan-Gyung Park(¥'2F73)[Chonbuk National University],
Jai-chan Hwang(ZxJZH[KNU, Hyerim Noh(k3&]|=[KASI]
14:30~14:45 L GC-24 (p.38)
Understanding reionization and cosmic dawn with galaxies and 21-cm
Jaehong Park(¥tx}-2), Andrei Mesinger[Scuola Normale Superiore],
Bradley Greig[The University of Melbourne]

14:45~15:00 A GC-25 (p.38)
Regional anomalies of cosmic microwave background power spectrum
Young Ju(59)[KNU], Chan-Gyung Park(¥txt73)[Chonbuk National University],
Jai-Chan Hwang(ZXi&H[KNU]
15:00~15:15 + GC-26 (p.39)
Physical mechanism of gamma-ray bursts: recent breakthroughs
Z. Lucas Uhm(¥A3])[NASA], Bing Zhang[University of Nevada], Judith Racusin[NASA]
15:15~15:30 % GC-27 (p.39)
Observing the central engine of GRB170817A
Maurice H.P.M. van Putten[Sejong University]

SR EAEGA
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AN JAET gAto| et E8aL A - o s A
NISS-SPHEREx 214 : Ho Seong Hwang(¥354)[KIAS]

09:00~09:15 - NS-01 (p.47)
Infrared Spectro-Photometric Survey in Space: NISS and SPHEREx Missions
Woong-Seob Jeong(F243), Minjin Kim(ZBIX)KASI/UST], Myungshin Im(QHA1)[SNU],
Jeong-Eun Lee(0]%-&)[KHU], Jeonghyun Pyo(EA3)[KASI], Yong-Seon
Song(&8A)[KASI/UST], Sung-Joon Park(gtd %), Bongkon Moon(=%2+), Dae-Hee
Lee(o]t}3]), Won-Kee Park(¥r¥7]), Youngsoo Jo(ZE4), Duk-Hang Lee(o]E38)[KASI],
Kyeongyeon Ko(1173d H)[KASI/UST], 1I-Joong Kim(Z¥%), Youngsik Park(gtgAN[KASI], Yujin
Yang(%-S5X1)[KASI/UST], Jongwan Ko(i1Z2H)[KASI], Hyung Mok Lee(0]¥2)[SNU], Hyunjin
Shim (A #X1)[KNU], Goo-Hwan Shin(A14+&}), Jangsoo Chae(RiZ4)[KAIST], Toshio
Matsumoto[KAIS/ISAS/JAXA], NISS Team, SPHEREx Korean Consortium
09:15~09:30 It NS-02 (p.47)
Extragalactic Science 1
Myungshin Im(YHAI)[SNU], Woong-Seob Jeong(-&4d), Minjin Kim(Z91XA1)[KASI],

o v

SPHEREx Team
09:30~09:45 L NS-03 (p.47)
Extragalactic Science with SPHEREx II
Minjin Kim(Z1%1A1), Woong-Seob Jeong(A-24)[KASI], Myungshin Im(¥3HA1)[SNU],

SPHEREx Team
09:45~10:00 Tt NS-04 (p.48)
SPHEREx Galactic Science : Ice Evolution from Molecular Clouds to Protoplanetary Disks
Jeong-Eun Lee(0]&-&)[KHU]
10:00~10:15 S+ NS-05 (p.48)
Solar System Sciences with SPHEREx
Jeonghyun Pyo (EA3)[KASI], Woong-Seob Jeong (A-2d)[KASI/UST],
SPHEREx Korean Consortium
10:15~10:30 3+ NS-06 (p.48)
Cosmology using SPHEREx
Yong-Seon Song(4-8A1)[KASI]

[10:30~10:45 AR |

- L

or

A&27171
Astronomical Instumentation

g : Jongsoo Kim(Z%E4)[KASI]

10:45~11:00 T+ AI-01 (p.48)
Development of KAMG engineering model in KPLO mission
Ho Jin(X1%), Khan-Hyuk Kim(Z1¥&)[KHU], Derac Son[Sensorpia Inc.],
Seongwhan Lee(o]4-&H[Introul Inc.]
11:00~11:15 S+ AI-02 (p.48)
Optical mounting method based on current astronomical space missions
Bongkon Moon(&2)[KASI]
11:15~11:30 St AI-03 (p.49)
Optical Performance Measurement of the MATS Satellite
Woojin Park(g8F2-Z1)[KHU], Arvid Hammar[Omnisys instruments AB],
Sunwoo Lee(0o]X2)[KHU], Seunghyuk Chang(%4-3)[KAIST], Soojong Pak(¥r~%)[KHU]
11:30~11:45 L AI-04 (p.49)
Flux calibration method for narrow band imaging observation
Hojae Ahn(9Fr3AY), Soojong Pak(¥r4~%)[KHU], Wonseok Kang(7d¥A)

“ T/

Taewoo Kim(Z1EJ-2)[INYSC], Hyunjin Shim(X&A1)[KNU]

18 / Bull. Kor. Astron. Soc. Vol. 43 No.1, Apr. 2018
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27171 z} im(Z1 &2
Astronomical Instumentation 73 : Jongsoo Kim(3F-)KASI]

11:45~12:00 S+ AI-05 (p.49)
Development of Detector Performance Test system and Characterization of CCD Camera
Young Sam Yu(§94h), Chan Park(8H%h), Sung-Joon Park(¥1/d%), Seonghwan Choi(%]/dgh),
Woong-Seob Jeong(-2/3)KASI]
12:00~12:15 S+ AI-06 (p.49)
Measurement result of ultra wideband corrugated horn for combined ALMA band 7 and
band 8 frequencies
Bangwon Lee(o]¥}{d), Jung-won Lee(o]&<¥Y), Hyunwoo Kang(743l-2),
Do-Heung Je(A| =5)[KASI]

[12:15~13:15 AR |
[13:15~14:00 ZAETE |
IABEY
TS A}F olgy
Historical Astronomy and Public Relations A8 : Yong Bok Lee(0]-8-5)[SNUE]

14:00~14:15 3+ HP-01 (p.49)
Historical solar eclipses and practical observation area in Goguryeo
Hong-Jin Yang(Y=X1)[KASI]
14:15~14:30 + HP-02 (p.50)
Tools for Echelle Spectrograph of NYSC Im Telescope

Wonseok Kang(7}¥Al), Taewoo Kim(ZEJL), Jeongeun Kim(
Jihyun Yoo(&-X]3), Shinu Jeong(Al-%), Yoonho Choi(®]S3),

14:30~14:45 S+ HP-03 (p.48)
Results of NYSC 1Im Telescope Operation in 2017

Taewoo Kim(Z1E}2), Jeongeun Kim(ZA-&), Yong Cheol Shm({% A), Jihyun Yoo(& )
Shinu Jeong(&A12), Yoonho Choi(% ;) Wonseok Kang(Z+gA),
Sun gill Kwon(#4&2)[INYSC]

7172), Yong Cheol Shin(A184),
), Sun-gill Kwon(d52)[NYSC]

14:45~15:00 + HP-04 (p.50)
Cambodia with Astronomy

A Ran Lyo(o]o}gh)[KASI], Wonseok Kang(J¥dA), Sun-gill Kwon(ﬂ—fv_\—ﬁ)[NYSC], Min Gyu
Kim(Z71+#)[Genesia corporation], Yonggi Kim(71€-7])[CBNU], Woong-Tae Ki ( 12-E}))[SNU],
Taewoo Klm(ﬂEHT)[NYSC] Hong-Kyu Moon(=2<1)KASI], Soojong Pak(gt~= )[KHU], Soon

Chang Park(¥f~%})[Metaspace], Changbom Park(8}%®)[KIAS], Yongcheol Shm(ﬁ%i&j[NYSC],
Kang Hwan Lee(0]7}8H[SMNH], Dukhang Lee(o] =8 )[KASI] Myung Gyoon Lee(°]H+), Sang
Gak Lee(0]47H[SNU], Sang Hyun Lee(o]AHs)[KASI], ]eong Ae Lee(o]&o})[SNU ], Hye-In
Lee(0]3]|Q1)[KHU], Insung Yim(YQ1A)KASI], JaEun Han(3rAl), Minhee Hyun(39l3])[SNU,
Kyungyong Lee(0]739), John Ashley Evans[Somety of Jesus]

~—

15:00~15:15 S+ HP-05 (p.50)
The Extended KVN Project
Taehyun Jung(®&id), Do-Young Byun(¥ =), Sang-Sung Lee(0]4’d)[KASI/UST],
YoungChol Mihn(91¥94A), Se-Hyung Cho(&ZAN|&)[KASI], Bong Won Sohn(£%-)KASI/UST],
Kee-Tae Kim(Z7|H]), Seog-Oh Wi(]XQ), Seog-Tae Han(StA1E)),
Hyun Goo Kim(Z&1)[KASI], Jongsoo Kim(Z1&4)[KASI/UST]
15:15~15:30 S+ HP-06 (p.51)
Launch of Open-Use Operation of the East-Asian VLBI Network
Kiyoaki Wajima[KASI], Kazuhiro Hada[NAQOJ], Taechyun Jung (FEjd), Se-Jin Oh (2A%I),
Duk-Gyoo Roh (=9#)[KASI], Wu Jiang[Shanghail Astronomical Observatory],
Lang Cui[Xinjiang Astronomical Observatory], Do-Young Byun (H1 =),

Jongsoo Kim (ZZ&4)[KASI], Mareki Honma[NAQJ], Zhi-Qiang Shen[Shanghai Astronomical
Observatory|, Na Wang[Xinjiang Astronomical Observatory]

SR EAEFAN
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2k

The Sun Z}H& : Rok-Soon Kim(Z1Z4)[KASI]

09:00~09:15 + SS-01 (p.51)
Polarimetric research on S- and Q-type Near-Earth Asteroids
Jooyeon Geem(71Z3 ), Masateru Ishiguro, Yoonsoo P. Bach(¥r-2-4)[SNU], Daisuke
KurodalOkayama Astrophysical Observatory], Hiroyuki Naito[Nayoro Observatory],
Yoonyoung Kim(Z1-&%), Yuna G. Kwon(#H-8)[SNU], Masataka Imai,
Kiyoshi Kuramoto[Hokkaido University], Makoto Watanabe[Okayama University of Science],
Ryo Okazaki|Hokkaido University]
09:15~09:30 + SS-02 (p.51)
The Flow of the Interstellar Plasmas surrounding the Heliopause estimated via IBEX-Lo
Observations
Jeewoo Park(8FX]%)[NASA], Harald Kucharek, Philip A. Isenberg[University of New
Hampshir], Nikolaos Paschalidis[NASA]
09:30~09:45 L SS-03 (p.52)
The role of heliospheric current sheet on solar energetic particles with enhanced Fe/O
Jinhye Park(¥tX1&])[KHU], R. Bucik[Max Planck Institute/University of Gottingen],
Yong-Jae Moon(=&Al)[KHU],S. W. Kahler[Air Force Research Laboratory]
09:45~10:00 St SS-04 (p.52)
A Solar Stationary Type IV Radio Burst and Its Radiation Mechanism
Hongyu Liu[KASI/UST/Shandong University], Yao Chen[Shandong University],
Kyungsuk Cho(&27dA)[KASI/UST], Shiwei Feng, Veluchamy Vasanth, Artem Koval,
Guohui Du, Zhao Wu, Chuanyang Li[Shandong University]
10:00~10:15 S+ SS-05 (p.53)
Investigation of the observed solar coronal plasma in EUV and X-rays in non-equilibrium
ionization state
Jin-Yi Lee(o]Z10])[KHU], John C. Raymond, Katharine K. Reeves,
Chengcai Shen[Harvard-Smithsonian Center], Yong-Jae Moon(=&*})[KHU]
10:15~10:30 3+ SS-06 (p.53)
Determination of magneto-hydrodynamic quantities in umbrae and bright points using
MHD seismology
[I-Hyun Cho(&2¥3), Yong-Jae Moon(=8X})[KHU]

|10:30~10:45

Jok
d

e CME

AF : Tlin-Yi o] Xlo
Solar Coronal Mass Ejection &7 + Jin-Yi Lee(°] 1 o])[KHU]

10:45~11:00  SS-07 (p.53)
CME propagation and proton acceleration in solar corona
Roksoon Kim(71&<)[KASI/UST], Ryunyoung Kwon(HE9%)[Johns Hopkins University/George
Mason University], Jaeok Lee(0]x}2)[KASI], David Lario[Johns Hopkins University]
11:00~11:15 S+ SS-08 (p.54)
Comparison of CME mean density based on a full ice-cream cone structure and its
corresponding ICME one
Hyeonock Na(43d2), Yong-Jae Moon(=&AH)[KHU]
11:15~11:30 t SS-09 (p.54)
Magnetic and kinematic characteristics of very fast CMEs
Soojeong Jang("gd47d). Yong-Jae Moon(i-&AH), Daye Lim(thof))[KHU],
Jae-Ok Lee(o]A2)[KASI], Harim Lee(o]|5t¥), Eunsu Park(8H24)[KHU]

20 / Bull. Kor. Astron. Soc. Vol. 43 No.1, Apr. 2018
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Ej¥ CME x
. } @ Jin-Yi Lee(o]X10])[KHU
Solar Coronal Mass Ejection SICER| SO |
Statistical study on the kinematic classification of CMEs from 4 to 30 solar radii
). Yong-Jae Moon(&=&#}), II-Hyun Cho(ZXY3%), Harim Lee(o]5}3)
Kangwoo Yi(o]7}%)[KHU]
shock waves based on EUV
AIKHU]

), Yong-Jae Moon(&

),

11:30~11:45 3+ SS-10 (p.54)
373

Seong-Gyeong Jeo(
speeds wusing coronal

11:45~12:00 St SS-11 (p.54)
Estimation of Halo CME's radial
observations
Hyunjin Jeong( ¢l
[12:15~13:15 AR
[13:15~14:00 ZAEYE |
AR AAE2T S . =
High Energy Astrophysics &7 ¢ Jin Ho Kim(d412)[KASI]
14:00~14:15 S+ HP-01 (p.55)
Timing analysis for the magnetar-like pulsar, PSR J1119-6127
Chun-Che Lupin Lin[UNIST], C. Y. Hui[CNU]
Minjun Kim(Z191%), Hongjun An(Qrs%)[CBNU]

), Hongjun An(Qr=Z%)[CBNU]

o
SEQA),

Measuring Timing Properties of PSR B0540-69
Woochan Park(gh

14:15~14:30 A} HP-02 (p.55)

14:30~14:45 A HP-03 (p.55)
Search for new magnetar candidates in Galactic plane
Effect of the density profile of a star on the bolometric light curve in tidal disruption
TQ), Hayasaki Kimitake[CBNU]

Gwanwoo Park(¥hz
Allard Jan van Marle[UNIST]

14:45~15:00 < HP-04 (p.56)

events
15:00~15:15 S+ HP-05 (p.56)
Simulating astrophysical shocks with a combined PIC MHD code
15:15~15:30 S+ HP-06 (p.56)
Enhanced spontaneous emissions from suprathermal populations in Kappa distributed
plasmas
Sunjung Kim(ZAA)[UNIST]
O A T AE|AFA] AL
15:30~15:40 B C  der =
m 8 At : oM we
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| 9]¥ 251/9 % 2 (Galaxy Evolution/Cosmology) |

I GC-01 (p.57)
Feedback-regulated star formation and escape of LyC photons from mini-haloes during
reionization
Taysun Kimm(ZlEfA)[Yonsei university/University of Cambridge], Harley Katz[YUniversity of
Cambridge/University of Oxford, Martin Haehnelt[University of Cambridge],
Joakim Rosdahl[Universite Lyon], Julien Devriendt, Adrianne Slyz[University of Oxford]
I GC-02 (p.b7)
The KVN single-dish survey of the MALATANG galaxies
Panomporn Poojon, Aeree Chung(Aoljg]), Bumhyun Lee(0]¥d), Junhyun Baek(¥8Z%&3)[Yonsel
University], Taehyun Jung(®&Ei3dl), Bong Won Sohn(£%-9d), Se-Heon Oh(2A$1)[KASI],
Chandreyee SenguptalYonsei University], the MALATANG team[East Asian Observatory]

I GC-04 (p.57)
A study AGN activity on environmental dependence in the SDSS late-type galaxies
Minbae Kim(Z2918l), Yun-Yung Choi(Z]&4), Sungsoo S. Kim(Zd4)[KHU]
I GC-05 (p.58)
Properties of BzK Galaxies Selected in DLS F1 Field
Seongjae Kim(7Z12dA}), Hyunjin Shim(A&X1)[KNU], Ho Seong Hwang(&3s4),
Raphael Gobat[KIAS], Emanuele Daddi|CEA-Saclay]
I GC-06 (p.58)
Abell 2261: a fossil galaxy cluster in a transition phase
Hyowon Kim(Zd &%), Jongwan Ko(11E2HKASI/UST], Jae-woo Kim(Z1A-%), Rory Smith,
Hyunmi Song(£310])[KASI], Ho Seong Hwang(& s A)[KIAS]
I GC-07 (p.58)
Analysis of SN 2014] Early Phase Spectra
Hyeonwoo Moon(=23-2)[KNU], Keun-Hong Park(¥t2%)[SNU], Tae Seog Yoon(=EjA)[KNU],
Hyun-II Sung(d s Y)[KASI/KNU], Soo Hyun Kim(714¢)[KNU],
llseung Han(3r¥<)[KNU/KASI/UST], Sunkyung Park(¥X73)[KHU]
I GC-08 (p.h9)
The optical afterglow of GRB 180205A
Gregory SungHak Paek(¥8£-3}), Myungshin Im(¥ 3 A1), Changsu Choi(&]%}4), IMSNG Team
I GC-09 (p.h9)
Identifying Cluster Candidates in CFHTLS W2 Field
Insu Paek(¥i914), Myungshin Im(2HA[SNU], Jae-Woo Kim(ZRj-2)[KASI], IMSNG Team
I GC-10 (p.h9)
Lyman-alpha radiative transfer through outflowing halo models to understand both the
observed spectra and surface brightness profiles of Lyman-alpha halos around high-z
star-forming galaxies
Hyunmi Song(£-310]), Kwang-il Seon(X134)[KASI]
I GC-11 (p.h9)
Survey of Faint Quasar candidates at 4.7 < z < 5.2

Suhyun Shin(A143), Myungshin Im(YHA1), Yongjung Kim(Z€4), Minhee Hyun(3913])[SNU],
Woojin Park(8r-2-%l), Tae-geun Ji(X|EjZ)KHU], Yiseul ]eon(ﬁolg)[LO)([ZOOP},
KASI],

535,

Minjin Kim(ZQIXI([KASI/UST), Dohyeong Kim(Z 2 A)[SNU], Jae-Woo Kim(ZAj
Yoon Chan Taak(5&7%H[SNU], Yongmin Yoon(#-&7%l), Changsu Choi

Jueun Hong(2Z-2)[SNU], Hyunsung David Jun(®&A)[KIAS], Marios Karouzos[Nature
Astronomy]|, Duho Kim(7J@ 3 )[Arizona State University], Ji Hoon Kim(Z1X]&)[Subaru

Telecsope], Seong-Kook Lee(o]d=)[SNU], Soojong Pak(¥t%)[KHU],

Won-Kee Park(8rd7])[KASI]

=0

=0
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| T A H R |

| 9] 25}/ %2 (Galaxy Evolution/Cosmology) |

I GC-12 (p.60)
Specific star formation rate of the MIR-selected galaxies in AKARI NEP-Wide
Dongseob Lee(0]=4d), Hyunjin Shim(A & A1)[KNU]
I GC-13 (p.60)
Photometric Properties and Spatial Distribution of RSGs of Nearby Galaxy System: Leo
Triplet
Sowon Lee(0o]A¢), Howoo Chiang, Young-Jong Sohn(£d%)[Yonsei University]
I GC-14 (p.60)
Hydrodynamics Simulation of the Off-Axis Cluster Merger Abell 115
Wonki Lee(o]¥7]), Mincheol Kim(Z191A), Myungkook James Jee(X]|H=)[Yonsei University]
I GC-15 (p.61)
Determining the star formation rate of type 2 AGNs with multi-wavelength SED from UV to
radio
Jeong Ae Lee(o]Aol), Jong-HakWoo(-2%-5H[SNU]
I GC-16 (p.61)
Subaru Weak-lensing Analysis of the Merging Cluster ZwCL 1447.2+2619 at z=0.37
Juheon Lee(0]Z331), Myungkook J. Jee(X]H=)[Yonsei University]
I GC-17 (p.61)
Preprocessing of dark halos in hydrodynamic cluster zoom-in simulations
San Han(3rAh)[Yonsei University], Rory Smith[KASI]|, Hoseung Choi(%Z]3Ad)[Yonsei University],
Luca Cortese, Barbara Catinella[University of Western Australia]
I GC-18 (p.61)
Effects of galaxy-galaxy encounters on galactic spin and central mass distribution
Jeong-Sun Hwang(&7"A)[Sejong University], Changbom Park(2t%H)[KIAS]
I GC-19 (p.62)
The impact of ram pressure on the multi-phase ISM probed by the TIGRESS simulation

Woorak Choi(®]-22)[Yonsei University], Chang-Goo Kim(ZAL)[Princeton University],
Aeree Chung(Aoli2])[Yonsei University]

| $52/9428%, 4350 x]|(Cosmology & Dark matter) |

I GC-20 (p.62)
Testing Gravity with Cosmic Shear Data from the Deep Lens Survey
Cristiano G. Sabiu, Mijin Yoon(&0]%l), Myungkook J. Jee(X|H=%)[Yonsei University]
I GC-21 (p.62)
The Dependence of Type la Supernova Luminosities on the Global and Local Properties of
Host Galaxies in the YONSEI Supernova Catalog
Young-Lo Kim(ZAE2), Yijung Kang(7+o]A), Young-Wook Lee(0]d2)[Yonsei University]
I GC-22 (p.63)
Big Data Astronomy : Let's "PySpark" the Universe
Sungryong Hong(=]-8)KASI]
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| T A H R |

| 84 /337 /217138 (Stellar Astronomy) |

I SA-01 (p.63)
High Resolution Spectroscopic Monitoring of Symbiotic Stars AG Draconis and UV Aurigae
Soo Hyun Kim(Z14%), Tae Seog Yoon(=-EjAl), Hyung-il Oh(2.& Y)[KNU]
I SA-02 (p.63)
A comparison study between the AESOPUS Low Temperature Opacity and that of Ferguson,
on Standard Stellar Models and Isochrones
Yong-Cheol Kim(Z1€A)[Yonsei University], Minje Beom( Q1A])[NMSU]
I SA-03 (p.63)
Stellar Wind Accretion and Raman O VI Spectroscopy of the Symbiotic Star AG Draconis
Young-Min Lee(0]@Tl), Hee-Won Lee(0]8]¥)[Sejong University], Ho-Gyu Lee(0] & )[KASI],
Rodolfo Angeloni[Universidad de La Serenal

H

SA-04 (p.64)
Intensive Monitoring Survey of Nearby Galaxies: Current Status
Myungshin Im(YHAl), Changsu Choi(&]%&4), Gu Lim(¥ ), Sophia Kim(Z!
Seunghak Gregory Paek(81£-3}), Joonho Kim(Z&3), Sungyong Hwang(
Suhyung Shin(A143), Insu Baek(¥8914), Sangyun Lee(o]A}-&), Sung A O
Sung Chul Yoon(&AA)[SNU], Hyun-II Sung(’d31¥), Yeong-Beaom Jeon(MIH)K
Sang Gak Lee(o]Arz}), Wonseok Kang(7drQdA), Tae-Woo Kim(ZJEj]-$),
Sun-gil Kwon(#£2)[NYSC], Soojong Pak(¥r5%)[KHU],
Shuhrat Eghamberdiev[Ulugh Beg Astronomical Institute,], IMSNG Team

| 1S3 H(Education & Outreach) |

I AE-01 (p.64)
Analysis of Michigan catalog of HD stars
Yongcheol Shin(A184A), Jihyun Yoo(8-A]¢), Jeongeun Kim(ZAL), Wonseok Kang(7tgAl),
Sanggak Lee(0]A}tzl)
I AE-02 (p.64)
Development of the Astronomy Education Program for Elementary Students and Astronomy
Outreach Initiative
Jinhee Yu(8-%13])[ACRI/Astrocamp Goyang/Yonsei University]
Seunghyun Kim(Z143l)[Astrocamp], Yongik Byun(§¥29l), San NamKung('‘d-g4h)
Eunseok Lee(0]-24A), Donggan Park(¥r=9F), Hyunsik Jo(Z2FAl)[Astrocamp]
Hyunyoung Lee(°]§9%), Yojun Hyun(gl QZF)[Astrocamp], Jungmin Kim(Z%g1),
Jeehye Yu(§-AJ&|)[ACRI/Astrocamp], Honggyu Lee(0]&1)[Astrocamp]
I AE-03 (p.64)
Citizen Science in KMLA
Sukbum A. Hong(&A4), Seungjun Rhee(0]A &), Jeongjun Yun(S&Z&), Minseok Kim(ZTlAl),
Seung Ho Lee(0]/d35), Jaihyun Kim(ZdA{3), Gukmyeong Son(&Z9)[KMLA]
I AE-04 (p.6b)
Activity Report of Young Astronomers Meeting in 2017-18 Season
Doohyun Choi(&]%3)[Sejong University], Jinhyub Kim(ZZX&)[Yonsei University],
Doori Han(3H+2])[CNU], Seok-jun Chang(Z}A&)[Sejong University], Jisu Kang(74X]4)[SNU],
Donghyun Kim(Z1=%1)[KNU], Sophia Kim(71Am]o})[SNU], Mina Park(gtglo})[UST],
So-Myoung Park(¥t4™)[KHU]
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| A7HEA /8R4 /2] 25HISM/Star Formation/Milky Way Galaxy) |

IM-01

IM-02

IM-03

IM-04

IM-05

IM-06

IM-07

(p.65)
IGRINS observations of a Herbig Be star, MWC 1080
II-Joong Kim(7Z1¥%), Heeyoung Oh(2.3]¥Y), Woong-Seob Jeong(X-2/3)[KASI]
(p.65)
High-resolution Optical and Near-infrared Monitoring Observations of 2MASS
J06593158-0405277
Sunkyung Park(¥tA17), Jeong-Eun Lee(0]d-&)[KHU], Tae-Soo Pyo(ZEEj4)[Subaru Telescope],
Hyun-Il Sung(d 3 Y)[KASI], Sang-Gak Lee(0o]4ZH[SNU], Wonseok Kang(7d¥dA)NYSC],
Tae Seog Yoon(&EfA)KNU], Won-Kee Park(¥+d7])[KASI]
(p.66)
TRAO Key Science Program: mapping Turbulent properties In star-forming MolEcular
clouds down to the Sonic scale (TIMES
Hyeong-Sik Yun(&@841), Jeong-Eun Lee(0]A L), Yunhee Choi(%]3]), Seokho Lee(0]Ad3),
Giseon Baek(¥87]A), Yong-Hee Lee(0]-€-3])[KHU], Minho Choi(Z]R15),
Hyunwoo Kang(7331-2)[KASI], Ken’ichi Tatematsu[NAOJ], Brandt A. L. Gaches,
Mark H. Heyer[University of Massachusetts], Neal J. Evans II[KASI/University of Texas],
Stella S. R. Offner, Yao-Lun Yang[University of Texas]
(p.66)
Differences between N-PDFs derived from Continuum and Molecular Emission Toward the
Orion A Molecular Cloud
Yong-Hee Lee(0]8€-3]), Jeong-Eun Lee(0]& L), Hyeong-Sik Yun(=3A!)[KHU],
Jongsoo Kim(71Z4)[KASI], Yunhee Choi(%]&-3])[KHU], Steve Mairs, Doug Johnstone[NRC]
(p.66)

Dichotomy of the Galactic Halo as Revealed by Carbon-Enhanced Metal-Poor Giants
Jaehun Jung(®FXl<), Young Sun Lee(0]FA), Young Kwang Kim(7]g3)[CHU]
(p.67)
Gemini Observations of Planetary Nebula Candidates toward the Galactic Center
Jihye Hong(&X]3d]), Deokkeun An(Qt=lZ)[Ewha Womans University], Janet P. Simpson[SETI
Institute], Kris Sellgren[Ohio State University], Solange V. Ramirez[Caltech IPAC],
Angela S. Cotera[SETI Institute]
(p.67)
Correlation between Magnetic-field directions and intensity gradients in Orion A region
Jihye Hwang(&X]3]), Jongsoo Kim(71&4)[KASI/UST]

2

F e x=m=7]4&(Astrophysical Techniques) |

AT-01 (p.67)

Automation of Kyung Hee Astronomical Observatory 76 c¢cm Telescope
Seoyeon Byeon(HHAH), Tae-Geun Ji(R|Ej%), Hye-In Lee(0]d|Ql), Sunwoo Lee(o]AL),
Soojong Pak(¥t4+-%)[KHU], Myungshin Im(2HA)[SNU]

AT-02 (p.68)

Introduction to Development of KaVA Digital Filter using GPU
Jae-Hwan Yeom(@®HA), Se-Jin Oh(2 M%), Duk-Gyoo Roh(xE ), Dong-Kyu Jung(®d=+),
Chung-Sik Oh(2%41), Hyo-Ryoung Kim(7Z1 &%), Jae-Sik Shin(AIRJA1)[KASI],
Ju-Yeon Hwang(&59)[SET System], Min-Gyu Song(£9l4t), Tae-Hyun Jung(®Ej$)[KASI]

AT-03 (p.68)

Wavelength Calibration Solution of VPH Grating Slitless Spectroscopy Image
Seong A O(2oH[SNU/KNU], Suhyun Shin(A1441), Myungshin Im(QJEA1),
Yongmin Yoon(&£91), Yongjung Kim(Z-£%)[SNU]
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| T A H R |

| A2 xME7]%(Astrophysical Techniques) |

I AT-04 (p.68)
Optical Setup for Full-Field Imaging Test of MATS Limb Telescope
Sunwoo Lee(0]A%)[KHU], Arvid Hammar[KAIST], Woojin Park(¥r$-Z1)[KHU],
Seunghyuk Chang(%43&)[KAIST], Soojong Pak(¥t~%)[KHU],
I AT-05 (p.68)
Development Process for Slit Mask Exchanger Mechanism Prototype (SMEM-P) of the Giant
Magellan Telescope Multi-object Astronomical and cosmological Spectrograph (GMACS)
Hye-In Lee(0]&|91)[KHU], Erika Cook[Texas A&M University], Tae-Geun Ji(X]EjZ)[KHU],
Seoyeon Byeon(¥A]¢)[KHU], Suehee Pak(¥r4:3])[Dongduk Women's University],
Froning Cynthia, Jennifer Marshall, Darren L. Depoy[Texas A&M University],
Soojong Pak(¥t4~%)[KHU]
I AT-06 (p.69)
SNU Astronomical Observatory 1-m Telescope
Myungshin Im(YHAl), Gu Lim(¥ L), Jinguk Seo(AX1=), Gregory SungHak Paek(¥8<8H)[SNU],
Metaspace/Planewave
I AT-07 (p.69)
First Light of the Newly-installed 1-m Telescope in SNU Astronomical Observatory (SAQ)
Gu Lim(¥+t), Myungshin Im(Y A1), Jinguk Seo(AX1=), Gregory SungHak Paek(812-5H[SNU]
I AT-08 (p.69)
KVN W-band Receiver Upgrade for 84-116 GHz bandwidth
Do-Heung Je(A|=%5), Moon-Hee Chung(%+3]), Seog-Tae Han($tAEl), Seog-Oh Wi(¢AQ),
Min-Kyu Song(£-91+), Do-Young Byun(¥i = %j)[KASI]
I AT-09 (p.69)
Software Architecture of KHU Automatic Observing Software for McDonald 30-inch
telescope (KAOS30)
Tae-Geun Ji(XE]Z), Seoyeon Byeon(¥HA] ), Hye-In Lee(0]3]?1), Woojin Park(¥r$-A1)[KHU],
Sang-Yun Lee(0]4}&), Sungyong Hwang(2417]), Changsu Choi(®]%}4)[SNU],
Coyne A. Gibson, John W. Kuehne[McDonald Observatory], Travis Prochaska, Jennifer
Marshall[Texas A&M University], Myungshin Im(Q®HA1)[SNU], Soojong Pak(¥r4%)[KHU]

[ EEAHd - KMTNet 2897 |

I KMT-01 (p.70)
Exploring the temporal and spatial variability with DEEP-South observations: reduction
pipeline and application of multi-aperture photometry
Min-Su Shin(A1914)[KASI], Seo-Won Chang(%rA¥d)[Australian National University/ARC],
Yong-Ik Byun(¥-89l)[Yonsei University], Hahn Yi(o]gF)[Yonsei University],
Myung-Jin Kim(7ZA®HX1), Hong-Kyu Moon(&&+}), Young-Jun Choi(& g 4)[KASI],
Sang-Mok Cha(RH=), Yongseok Lee(0]-8A)[KASI/KHU]
I KMT-02 (p.70)
Web services for KMTNet operation
Jin-Sun Lim (Y%IA4)[metaspace/CBNU]
I KMT-03 (p.70)
Overview of KMTNet Control Software
Sang-Mok Cha(XH}=)[KASI/UST], Chung-Uk Lee(0]&2)[KASI],
Yongseok Lee(0o]&A)KASI/UST], Dong-Jin Kim(7Z1=%1), Dong-Joo Lee(0]&Z),
Seung-Lee Kim(71£2])[KASI], Ho Jin(X13)[KHU]
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AIANAE - HEASA

A1-PO1 (p.72)
Excitation Processes of the CH4 Aurorae of Jupiter and Saturn
Sang Joon Kim(ZAH)KHU]
AH1-P02 (p.72)
Experimental Apparatus for Opposition Effect at Seoul National University
Yoonsoo P. Bach(¥t2-2), Masateru Ishiguro, Jin-Guk Seo(AX1=)[SNU]
A1-PO3 (p.72)
Simulations of the Lunar Exosphere: Effects of Multiple Sodium Sources on Coma and Tail
Dong Wook Lee(o]==), Sang Joon Kim(ZAH)KHU]
AH1-P04 (p.72)
Terrain surveying for gully in Svalbard using UAV and comparison with Mars
Jaeyong Lee(0]A-8&), Takashi OGUCHI[University of Tokyo]
A 1-P05 (p.73)
Impact deformation of Feldspar in Achondrite: NWA 2727, NWA 3117, NWA 856 Meteorite
Jaeyong Lee(o]A-&)[University of Tokyo], Timothy J. FAGAN[Waseda University]
4 1-P06 (p.73)
Regional Variations in Spectra of (25143) Itokawa taken with Hayabusa/AMICA
Sunho Jin(AIX13), Masateru Ishiguro[SNU]
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[ IT-01] Hearts of Darkness: Rethinking
the Role of Supermassive Black Holes in
Galaxy Evolution

Ann Zabludoff
Steward Observatory, University of Arizona

While astronomers are working hard to detect
the earliest galaxies and to follow their evolution to
redshift z~0, they remain baffled by the
present-day dichotomy between disky, star forming
(aka late-type) galaxies and quiescent, spheroidal
(aka early-type) galaxies. The key is to find
galaxies in transition from one class to the other,
whose spectra indicate intense recent star
formation that has now ended. We have identified
thousands of such "post-starburst galaxies" and
discovered that they are often the products of
late-type galaxy-galaxy mergers. Their current
kinematics, stellar populations, and morphologies
are consistent with late- to early-type galaxy
evolution. I will discuss recent work that suggests
new connections between this violent history and
the central supermassive black hole. In particular,
the molecular gas reservoir of a

post-starburst galaxy declines rapidly after the
starburst ends and in a manner consistent with
feedback from an active nucleus. Furthermore, a
star is ~300x more likely to be tidally disrupted by
the nucleus of a post-starburst galaxy than in
other galaxies. Like the well-known black
hole-bulge mass correlation, these surprising links
between the properties of a galaxy on kpc scales
and its supermassive black hole on pc scales
require explanation.

e
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[ GC-01] The progenitor star of Type Ic
SN 2017ein from IMSNG survey

Changsu Choi!?, Myungshin Im!?, Sung-Chul Yoon?
and IMSNG team

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

?Astronomy Program, Department of Physics and
Astronomy, Seoul National University, Gwanak-gu,
Seoul 151-742, Korea

The progenitor star properties of supernovae
(SNe) are not fully understood though a large
number of SNe have been discovered so far. One
of the promising ways to understand the properties
of progenitor stars is to study SN early light curve
where the shock heated emission after explosion is
imprinted in. We have performed Intensive
Monitoring Survey of Nearby Galaxies (IMSNG)
using a global network of telescopes with the aim
to snatch the very early moments of SNe
explosion. As one of the fruits of our project, we
present the result on the type Ic SN, SN 2017ein
which was discovered at 2017 May 25 in NGC 3938.
We will present the physical properties of the type
Ic SN progenitor star that are obtained from the
analysis of early epoch data.

[+ GC-02] Distances of Type II-P
Supernovae SN 2014cx and SN 2017eaw

Sophia Kim!, Myungshin Im!, ChangsuChoi' and

IMSNG Team'

!Center for the Exploration of the Origin of the

Universe (CEOU), Astronomy Program, Dept. of

Physics & Astronomy, Seoul National University.,
Korea.

Supernovae (SNe) are well known as good
cosmological distance probes owing to their
brightness. Specifically, type la SNe contribute
greatly to our understanding of acceleration of
cosmic expansion. However, type IIP supernovae
are the most common type of SNe and have been
found out to a large redshift, so the application of
these SNe as distance indicators is promising.

IMSNG 1is a project for monitoring nearby
galaxies (<50Mpc) to catch early light curves of
transients and get inspections of their progenitors.
The daily monitoring observation allows us to
construct a dense light curve of SNe, too.
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In this talk, we present the light curves of two
SNe IIP, SN 2014cx (NGC337) and SN 2017eaw
(NGC6946), wusing our IMSNG data. A newly
developed technique, the Photometric Color Method
(PCM), employs only photometric data to estimate
distances for SNe IIP. We present the distances to
our targets measured through PCM and compare
this to that of obtained via other methods.

[+ GC-03] A Search for Low Surface
Brightness Dwarf Satellite Galaxies in Low
Density Environments Using IMSNG

Gu Lim!, Myungshin Im!, Jisu Kim? and Changsu
Choi!, IMSNG team

ICenter of the Exploration of the Origin of the
Universe, Astronomy Program, Department of
Physics & Astronomy, Seoul National University
?School of Space Research and Institute of Natural
Sciences, Kyung Hee University

Searching for low surface brightness (LSB) dwarf
galaxies in low density environments (isolated and
group) can help us resolve the discrepancy
between observation and theory known as the
‘missing satellite’ problem. They are also important
to study the evolution of low mass galaxies in
these environments. Although the number of
dwarfs in such environments is rapidly increasing
in many recent studies, it is still not easy to
characterize their general properties. Motivated by
this, we present preliminary results of our search
for LSB dwarf galaxies around 60 nearby galaxies
(D<50Mpc) using deep optical images. Imaging data
from Maidanak Astronomical Observatory (MAO) in
Uzbekistan as a part of Intensive Monitoring
Survey of Nearby Galaxies (IMSNG: Im in prep.)
and other archival data are used to find previously
unknown LSB dwarf galaxies. Extended LSB
sources (central surface brightness p, > 23
mag/arcsec’) are first selected in the pp -
magnitude plane (Rines & Geller 2008). The dwarf
galaxy candidates are chosen by visual inspection.
We discuss whether these candidates are actual
satellite galaxies, by measuring the projected
number densities in group environments and in
the field. Also, their structural and photometric
properties are compared with those of previously
discovered dwarf galaxies in the literature.

[+ GC-04] Luminosity Distribution of Dwarf
Elliptical-like Galaxies

Mira Seo, Hong Bae Ann
Pusan National University

We present the structural parameters of ~ 910

32 / Bull. Kor. Astron. Soc. Vol. 43 No.1, Apr. 2018

dwarf elliptical-like galaxies in the local universe (z
<0.01) derived from the r—band images of the
Sloan Digital SKy Survey (SDSS). We examine the
dependence of structural parameters on the
morphological types (dS0, dE, dEbc, dSph, and
dEblue) and the environment. There is not much
difference in the structural parameters among the
five subtypes but the mean surface brightness
within the effective radius (<pe>) of dSph galaxies
is clearly different from that of other subtypes.
The frequency of disk features such as spiral arm,
bar, lens, and rings strongly depends on the
morphology of dwarf elliptical-like galaxies with no
disk features in dSph galaxies. The absence of disk
features and the low surface brightness of dSph
galaxies are thought to be closely related to their
low mass which leads to different evolution from
other subtypes of dwarf elliptical-like galaxies.
Density Environments Using IMSNG

[+ GC-05] WITNESSING DISSOLUTION OF A
STAR CLUSTER IN THE SEXTANS DWARF
GALAXY

Hak-Sub Kim', Sang-Il Han', Seok-Joo Joo!,
Suk-Jin Yoon?

'Korea Astronomy and Space Sience Institute,
’Department of Astronomy & Center for Galaxy
Evolution Research

We report a possible discovery of a relic of a
dissolved star cluster in the Sextans dwarf
spheroidal galaxy. Using the hk index (=
(Ca-b)-(b-y)) as a photometric metallicity indicator,
we have successfully discriminated the metal-poor
and metal-rich stars in the galaxy and found an
unexpected number density peak of metal-poor
stars near the galaxy center. The analysis of
color-magnitude diagrams reveals that they appear
to be originated from an old, metal-poor globular
cluster which might be slightly farther than the
bulk of field stars in the galaxy. This supports the
presence of the star cluster remnants in the galaxy
which have been suggested by previous studies. If
confirmed, dissolution of a star cluster provides a
piece of evidence of a cored dark-matter halo
profile for the Sextans dwarf galaxy.

[+ GC-06] Spectral Analysis of the Seyfert
Galaxy NGC 4051 and Mrk 79

So-Yeong Park!, Siek Hyung' and Donghoon Son?
!{Chungbuk National University, ?Astronomy
program, Department of Physics and Astronomy,
Seoul National University

We study the kinematical properties of the
Seyfert galaxy, NGC 4051 and Mrk 79. The data
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used in this study had been observed with OASIS
spectrometer at CFHT 3.6m telescope using 0300
grism, MR1. The wavelength coverage is 4760A
-5558 A, which includes emission lines, HPB4861A,
[OIM]4959A, and [OIN]5007A. We observe that
forbidden lines have both narrow and broad
components. Radial velocity of NGC4051 is
blue-shifted, perhaps due to the z value derived by
the earlier studies, 0.002336. We use the revised z,
0.002099, according to the radial velocity of the
central spectrum. NGC 4051 is face-on galaxy
without rotation observed. Radial velocity of Mrk 79
shows a rotation characteristic in narrow
components, relative to PA =160°, red-shifted to
north-west, and blue-shifted to south-east. In the
[OI] broad components, blue-shifted points are
observed at the place at 2 arcsec apart from the
center of Mrk 79 to north-west, which are likely to
be gas outflow.

[+ GC-07] Spin evolution of Horizon-AGN
early-type galaxies

Hoseung Choi!, Sukyoung K. Yi!, Yohan Dubois?,
Taysun Kimm', Julien. E. G. Devriendt®*,
Christophe Pichon?®

!Department of Astronomy and Yonsei University
Observatory, Yonsei University, Seoul 03722,
Republic of Korea, choi.h@yonsei.ac.kr

?Institut d’Astrophysique de Paris, Sorbonne
Universités, UMPC Univ Paris 06 et CNRS, UMP
7095, 98 bis bd Arago, 75014 Paris, France

JDept of Physics, University of Oxford, Keble Road,
Oxford OX1 3RH, UK

‘Universit de Lyon, Universit Lyon 1, ENS de Lyon,
CNRES, Centre de Recherche Astrophysique de Lyon
UMR5574, F-69230 Saint-Genis-Laval, France
*Korea Institute of Advanced Studies (KIAS) 85
Hoegiro, Dongdaemun-gu, Seoul, 02455, Republic
of Korea

The  differential rotational properties of
early-type galaxies (ETGs) revealed by integral field
spectroscopy surveys is arguably one of the most
exciting findings in the galaxy evolution study
during the past decade. Numerical studies have
shown that galaxy mergers wunder various
configurations can reproduce the observed
distribution of ETG spin. However, we suggest an
alternative scenario for the spin evolution of a
large fraction of ETGs. Using the Horizon-AGN
simulation, we follow the spin evolution of 10037
color-selected ETGs more massive than 1010 Msun
that are divided into four groups: cluster centrals
(3%), cluster satellites (33%), group centrals(5%),
and field ETGs (59%). We find a strong mass
dependence of the slow rotator fraction, fSR, and
the mean spin of massive ETGs. Although the

environmental dependence is not clear in the fSR,
it is visible in the mean value of the spin
parameter. The environmental dependence is
driven by the satellite ETGs whose spin gradually
decreases as their environment becomes denser.
Galaxy mergers appear to be the main cause of
total spin changes in 94% of central ETGs of halos
with Mvir > 1012.5 Msun, but only 22% of satellite
and field ETGs. We find that non-merger induced
tidal perturbations better correlate with the galaxy
spin-down in satellite ETGs than mergers. Given
that the majority of ETGs are not central in dense
environments, we conclude that non-merger tidal
perturbation effects played a key role in the spin
evolution of ETGs observed in the local (z < 1)
universe.

[+ GC-08] On the origin of gas deficient
galaxies in galaxy clusters: insights from
cosmological hydrodynamic simulations

Seoyoung Jung', Hoseung Choi!, O. Ivy Wong?,
Taysun Kimm', Aeree Chung', Sukyoung K. Yi'
!Department of Astronomy and Yonsei University
Observatory, Yonsei University, Seoul 03722,
Republic of Korea' bluegreen973@yonsei.ac.kr
“International Centre for Radio Astronomy
Research (ICRAR), University of Western Australia,
35 Stirling Highway, WA 6009, Australia

Galaxies associated with massive groups/clusters
are normally gas deficient in contrast to field
galaxies. HI observations on such galaxies have
revealed signs of violent gas stripping, the direct
evidence of the environmental effect. At the same
time, the notable number of passive galaxies at the

cluster outskirts indicates the presence of
pre-processing that makes galaxies gas-poor
before entering clusters. We investigate the

possible channels for the production of the gas
deficient galaxies using the state-of-the-art
cosmological hydrodynamic zoom-in simulations of
16 clusters (Choi&Yi). We find cluster effect and
pre-processing together play an important role in
producing the gas-poor galaxies and in both cases
gas loss qualitatively agrees with the ram pressure
stripping  description. Among the currently
gas-poor cluster galaxies, 34% are pre-processed
before the cluster infall. They are mainly satellites
that have undergone ram pressure stripping in
group halos. 43% deplete quickly after arriving at
cluster during their first approach to the center.
Some of them are group halo satellites low in the
gas at the infall compared to galaxies directly
coming from the field. 24% retain gas even after
their first pericentric pass mainly because they are
falling into low mass clusters and/or they have a
circular orbit that minimizes the ram pressure
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effect. This study highlights the importance of the
past history of galaxies, especially in group halos,
before joining the current cluster when
understanding the excess of passive galaxies in
clusters.

[+ GC-09] Statistical Properties of Flyby
Encounters of Galaxies in Cosmological
N-body Simulations

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

'Dept.of Astronomy & Center for Galaxy Evolution
Research, Yonsei Univeristy, “Center for Advanced
Computation, Korea Institute for Advanced Study

Using cosmological N-body simulations we
investigate statistical properties of flyby encounters
between halos in comparison with mergers. We
classify halo pairs into two groups based on the
total energy (E12): flybys (E12 > 0) and mergers
(E12 < 0). By measuring the flyby and merger
fractions, we assess their dependencies on redshift
(0 < z < 4), halo mass (10.8 < log Mhalo/Msun <
13.0), and large-scale environment (from field to
cluster). We find that the flyby and merger
fractions similarly increase with redshift until z =
1, and that the flyby fraction at higher redshift (1 <
z < 4) slightly decreases in contrast to the
continuously increasing merger fraction. While the
merger fraction has little or no dependence on the
mass and environment, the flyby fraction
correlates negatively with mass and positively with
environment. The flyby fraction exceeds the
merger fraction in filaments and clusters; even 10
times greater in the densest environment. Our
results suggest that the flyby makes a substantial
contribution to the observed pair fraction, thus
heavily influencing galactic evolution across the
cosmic time.

[2F GC-10] A Multi-Wavelength Study of
Galaxy Transition in Different Environments
(CHbg 5 AH2S o] 83 Chkat S oA <
23 Mat A7)

Gwang-Ho Lee (0]¥%35)

'Seoul National University, “Steward Observatory,
University of Arizona, *Korea Astronomy and Space
Science Institute, *KASI-Arizona Fellow

Galaxy transition from star-forming to quiescent,
accompanied with morphology transformation, is
one of the key unresolved issues in extragalactic
astronomy. Although  several environmental
mechanisms have been proposed, a deeper
understanding of the impact of environment on
galaxy transition still requires much exploration.

34 / Bull. Kor. Astron. Soc. Vol. 43 No.1, Apr. 2018

My Ph.D. thesis focuses on which environmental
mechanisms are primarily responsible for galaxy
transition in different environments and looks at
what happens during the transition phase using
multi-wavelength photometric/spectroscopic data,
from UV to mid-infrared (MIR), derived from
several large surveys (GALEX, SDSS, and WISE)
and our GMOS-North IFU observations. Our
multi-wavelength approach provides new insights
into the *latex stages of galaxy transition with a
definition of the MIR green valley different from
the optical green valley. 1 will present highlights
from three areas in my thesis.

First, through an in-depth study of
environmental dependence of various properties of
galaxies in a nearby supercluster A2199 (Lee et al.
2015), we found that the star formation of galaxies
is quenched before the galaxies enter the MIR
green valley, which is driven mainly by
strangulation. Then, the morphological
transformation from late- to early-type galaxies
occurs in the MIR green valley. The main
environmental mechanisms for the morphological
transformation are galaxy-galaxy mergers and

interactions that are likely to happen in
high-density regions such as galaxy
groups/clusters. After the transformation,

early-type MIR green valley galaxies keep the
memory of their last star formation for several Gyr
until they move on to the next stage for completely
quiescent galaxies.

Second, compact groups (CGs) of galaxies are
the most favorable environments for galaxy
interactions. We studied MIR properties of galaxies
in CGs and their environmental dependence (Lee et
al. 2017), using a sample of 670 CGs identified
using a friends-of-friends algorithms. We found
that MIR [3.4]-[12] colors of CG galaxies are, on
average, bluer than those of cluster galaxies. As
CGs are located in denser regions, they tend to
have larger early-type galaxy fractions and bluer
MIR color galaxies. These trends can also be seen
for neighboring galaxies around CGs. However, CG
members always have larger early-type fractions
and bluer MIR colors than their neighboring
galaxies. These results suggest that galaxy
evolution is faster in CGs than in other
environments and that CGs are likely to be the
best place for pre-processing.

Third, post-starburst galaxies (PSBs) are an
ideal laboratory to investigate the details of the
transition phase. Their spectra reveal a phase of
vigorous star formation activity, which is abruptly
ended within the last 1 Gyr. Numerical simulations
predict that the starburst, and thus the current
A-type stellar population, should be localized
within the galaxy's center (< kpc). Yet our GMOS
IFU observations show otherwise; all five PSBs in
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our sample have Hdelta absorption line profiles
that extend well beyond the central kpc. Most
interestingly, we found a negative correlation
between the Hdelta gradient slopes and the
fractions of the stellar mass produced during the
starburst, suggesting that stronger starbursts are
more centrally-concentrated. [ will discuss the
results in relation with the origin of PSBs.

[A GC-11] Properties of Merger-Driven
Shocks in Clusters of Galaxies

Ji-Hoon Ha!, 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

Shock waves have been observed in the
outskirts of galaxy clusters. They are commonly
interpreted as being driven by mergers of
sub-clumps, so are called “merger shocks”. We
here report a study of the properties of merger
shocks in  merging galaxy clusters with
cosmological hydrodynamic simulations. As a
representative case, we describe the case where
sub-clusters with mass ratio ~ 2 go through an
almost head-on, binary-like merger. Because of
the turbulent nature of hierarchical clustering,
shock surfaces are not uniform, but composed of
parts with different Mach numbers. As merger
shocks expand from the core to the outskirts, the
average Mach number, <A >, increases. The
shocks propagating along the merger axis could be
observed as X-ray shocks and/or radio relics. The
kinetic energy through the shocks peaks at ~ 1 Gyr
after shock launching, or at ~ 1 - 2 Mpc from the
core. The most energetic shocks are found to have
the kinetic-energy weighted Mach number,
<M;>,=2-3, and the CR-energy weighted
Mach number, <M, > .,~=3—4 . We then discuss

the observational implications of our results.

[+ GC-12] Magnetic fields in clusters of
galaxies

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

Magnetic fields in clusters of galaxies play a
critical role in shaping up the intracluster medium.
Their existence has been established through
observations of synchrotron emission, especially
from radio relics and halos, as well as
observations of rotation measure. In the so-called
Sausage relic, which is one of Mpc-size giant radio

relics detected in the outskirts of merging clusters,
for instance, the magnetic fields are believed to
have a few pG strength and a Mpc scale. The
observed magnetic fields are conjectured to be
produced by the process of small-scale turbulence
dynamo. To investigate the dynamo origin, we
simulate the development of turbulence and the
follow-up amplification of magnetic fields in galaxy
clusters using a three-dimensional
magnetohydrodynamical(MHD) code. Turbulence is
induced in highly stratified backgrounds expected
in clusters, and driven sporadically mimicking
major mergers. We here present preliminary
results, aiming to answer whether the turbulence
dynamo scenario can explain observed magnetic
fields in clusters of galaxies.

[+ GC-13] Statistical Moment Analysis of the
Strong DLA Profiles

Seok-Jun Chang', Kiehunn Bach? and Hee-Won
Lee!

!Department of Physics and Astronomy, Sejong
University, Gwangjin-gu, Seoul 05006, Korea,
“Department of Astronomy, Yonsei University,
Seodaemun-gu, Seoul 03722 Korea

Incorporating the fully quantum mechanical
computation of scattering cross-section and
statistical moment analysis of absorption profiles,
we investigate the Lyman line asymmetry of
extremely high column density systems. Recent
high redshift observations detected strong damped
Lyman alpha systems (DLAs) whose column density

is larger than N_HI ~ [10]~21.3 cm”™(-2).
Absorption  profiles of these DLAs are
characterized by the broad and asymmetric
damping wing. For accurate description of

radiation damping, the second-order
time-dependent perturbation theory is adopted. To
quantitatively address line asymmetry, we define a
distribution function for each Lyman line, and
compute statistical moments (mean, standard
deviation, skewness and kurtosis) regarding
column densities N_HI > [10]*18 cm”(-2). In this
work, we present statistical properties of the
intrinsic line profiles, and compare them with the
Lorentzian cases.

[t GC-14] Revealing the Powering
Mechanism of Lyman Alpha Blob via
Polarization

Eunchong Kim'?, Yujin Yang?, Ann Zabludoff®, Paul
Smith®, Buell Jannuzi®, Myung Gyoon Lee!

!Seoul National University, °’Korea Astronomy &
Space Science Institute, *University of Arizona
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Lyo blobs are mysterious, giant (~100 kpc),
glowing gas clouds in the distant universe.

They occupy the dark matter halos that will
evolve into the richest groups and clusters today.
The blob’'s gas may be the proto-intracluster
medium and their embedded galaxies are
considered as the progenitors of massive cluster
galaxies. Yet we do not know why Lyo blobs glow.
There are evidences of kinematic measurements to
exclude shocks and winds from AGN or starbursts
as a power source, suggesting that photoionizing
radiation or scattering of Lya photons might be
responsible. Polarization mapping can discriminate
between these photo-ionization and scattering.
Previous results of imaging polarimetry for Lya
nebulae are roughly consistent with scattering
models. However the polarization morphologies in
those of previous results are all different,
motivating our polarimetric survey of Lya nebulae
for the statisticallymeaningful sample. As initial
results of our survey, we present the total
polarization map of the LABdO5 which has the
spatial offset between the peak of Lya surface
brightness and an obscured AGN. We detect the
significant polarization in this target with the
radially increasing polarization gradient, suggesting
that scattering plays major role within this nebula.
The polarization pattern is more aligned with the
Lya peak rather than the AGN (the potential
energy source), indicating that the Lya photons
are originated from the region near the peak of Ly
o intensity.

[+ GC-15] Impact of Lyman alpha pressure
on metal-poor dwarf galaxies

Taysun Kimm!, Martin Haehnelt?, Jeremy Blaizot®,
Harley Katz?, Leo Michel-Dansac®, Thibault Garel®,
Joakim Rosdahl®, Romain Teyssier*

"Yonsei university, *University of Cambridge,
SUniversite Lyon, University of Zurich

Understanding the origin of strong galactic
outflows and the suppression of star formation in
dwarf galaxies is a key problem in galaxy
formation. Using a set of radiation-hydrodynamic
simulations of an isolated dwarf galaxy, we show
that the momentum transferred from resonantly
scattered Lyman-alpha(LyA) photons can suppress
star formation by a factor of two in metal-poor
galaxies by regulating the dynamics of
star-forming clouds before the onset of supernova
explosions (SNe). This is possible because each
LyA photon resonantly scatters and imparts
~10-300 times greater momentum than in the
single scattering limit. Consequently, the number
of star clusters predicted in the simulations is
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reduced by a factor of ~5, compared to the model
without the early feedback. More importantly, we
find that galactic outflows become weaker in the
presence of strong LyA radiation feedback, as star
formation and associated SNe become less bursty.
We also examine a model in which radiation field is
arbitrarily enhanced by a factor of up to 10, and
reach the same conclusion. The typical
mass-loading factors in our metal-poor dwarf
system are estimated to be ~5-10 near the
mid-plane, while it is reduced to ~1 at larger radii.

[+ GC-16] Polarization as a Probe of Thick
Dust Disk in Edge-on Galaxies: Application
to NGC 891

Kwang-Il Seon (A3Z<Y)
Korea Astronomy & Space Science Institute
st 82 ol 28l)

Radiative transfer models were developed to
understand the optical polarizations in edge-on
galaxies, which are observed to occur even outside
the geometrically thin dust disk, with a scale
height of ~0.2 kpc. In order to reproduce the
vertically extended polarization structure, we find
it is essential to include a geometrically thick dust
layer in the radiative transfer model, in addition to
the commonly-known thin dust layer. The models
include polarizations due to both dust scattering
and dichroic extinction which is responsible for the
observed interstellar polarization in the Milky Way.
It is found that the magnetic fields in edge-on
galaxies are in general vertical (or poloidal) except
the central part, where the magnetic fields are
mainly toroidal. We also find that the polarization
level is enhanced if the clumpiness of the
interstellar medium, and the dichroic extinction by
vertical magnetic fields in the outer regions of the
dust lane are included in the radiative transfer
model. The predicted degree of polarization outside
the dust lane was found to be consistent with that
(ranging from 1% to 4%) observed in NGC 891.

[+ GC-17] The 105-month Swift-BAT all-sky
hard X-ray survey

Kyuseok Oh'? Michael Koss®, Craig B. Markwardt?,
Kevin Schawinski?, Wayne H. Baumgartner®, Scott
D. Barthelmy?, Bradley Cenko?, Neil Gehrels?,
Richard Mushotzky®, Abigail Petulante®, Claudio
Ricci®, Amy Lien*’, Benny Trakhtenbrot?

'Kyoto University, ’ETH Zurich, *Eureka Scientific,
‘NASA GSFC, *University of Maryland, °Pontificia
Universidad Catolica de Chile, "Center for Research
and Exploration in Space Science and Technology

We present a new catalog of hard X-ray sources
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detected in the first 105 months of observations
with the Burst Alert Telescope (BAT) on board the
Neil Gehrels Swift observatory. The 105 month
Swift-BAT survey is a uniform hard X-ray all-sky
survey performed in the 14—195 keV band. The
Swift-BAT 105 month catalog provides 1632 (422
new detections) hard X-ray sources in the 14 - 195
keV band above the 4.8 sigma significance level.
Adding to the previously known hard X-ray
sources, 34% (144/422) of the new detections are
identified as Seyfert AGN in nearby galaxies (z <
0.2). The majority of the remaining identified
sources are X-ray binaries (7%, 31) and blazars/BL
Lac objects (10%, 43). As part of this new edition of
the Swift-BAT catalog, we release eight-channel
spectra and monthly sampled light curves for each
object in the online journal and at the Swift-BAT
105 month Web site.

[+ GC-18] An Interesting Story of Four
Gamma-ray Bright AGNs by the iMOGABA

Sang-Sung Lee and the iMOGABA team
'Korea Astronomy and Space Science Institute
?University of Science and Technology

A Korean VLBI Network key science program,
the Interferometric Monitoring of Gamma-ray
Bright AGNs (iMOGABA) program continues to
reveal the nature of the gamma-ray flares in
active galactic nuclei (AGNs). Here in this
presentation, we would like to introduce an
interesting story about four gamma-ray bright
AGNs - BL Lac, 1633+382, 3C 84, and M87 - based
on the recent results of the iMGOABA. The results
will include a) a sad story of an ‘orphan’
gamma-ray flare from BL Lac, b) a position offset
of 40 pc for a gamma-ray flaring site from the
radio regions in 1633+382, c) a position alignment
of a gamma-ray flaring site with a central engine
region in 3C 84, and d) a flat millimeter spectrum
of a core in M87 revealed by the iMOGABA.

[+ GC-19] Ionized gas outflows in z~2
WISE-selected Hot Dust Obscured Galaxies

Hyunsung Jun
Korea Institute for Advanced Study, Seoul, Korea

The Wide-field Infrared Survey Explorer (WISE)
mission has been efficient in selecting Active
Galactic Nuclei (AGN) with high luminosities and
large obscuration. According to the merger driven
AGN powering scenarios, luminous and obscured
AGN are in a stage where they go through feeding
of gas accretion into the central black hole, and
feedback to the host galaxy through outflows. We
report the rest-frame UV-optical spectra of 11 Hot

Dust Obscured Galaxies (Hot DOGs) at z~2, WISE
color-selected to be extremely reddened AGN. A
fraction of the targets show blueshifted and
broadened [OIIl] profiles indicative of ionized gas
outflows. We present the occurrence and strength
of the outflows, and discuss what impact these
AGN activity could give on their hosts.

[2F GC-20] Unveiling Intrinsic Properties of Dusty
Red AGNs

Dohyeong Kim (Z2%=%) and Myungshin Im (QHAl)
CEOU, Seoul National University (A& 08l

Theoretical simulation studies suggest that
dust-obscured AGNs appear for a certain period
when merger-driven star-forming galaxies evolve
to unobscured type 1 AGNs. The dust-obscured
AGNs would have red colors due to the dust
extinction in their host galaxies, and they are
expected to have higher accretion rates than
unobscured type 1 AGNs. Red AGNs are found by
selecting type 1 AGNs with very red colors, and
they have been suspected as the
intermediate-stage, dusty AGNs. However, it is not
yet clear if red AGNs really correspond to the
dusty AGNs due to a lack of intrinsic properties of
red AGNs. For unveiling intrinsic properties of red
AGNs, we study the NIR and MIR spectra of
unobscured type 1 AGNs and red AGNs. There are
three main themes: (i) derivation of NIR and MIR
BH mass estimators can be used for red AGN
study; (ii) investigation of red AGN selection
methods to test its usefulness to identify dusty red
AGNs: and (iii) investigation of the accretion rates
of red AGNs to see if they have the properties as
predicted in the simulation studies.

[+ GC-21] High-z Universe probed via
Lensing by QSOs (HULQ): Expected Number
of QSOs acting as Gravitational Lenses

Yoon Chan Taak'? Myungshinlm??

!Center for the Exploration of the Origin of the
Universe,

2AstronomyProgram, DepartmentofPhysicsandAstron
omy, SeoulNationalUniversity

The HULQ project proposes to use gravitational
lensing to determine the masses of QSO host
galaxies, an otherwise difficult goal. If these host
galaxy masses, along with their SMBH masses from
single-epoch measurements, are estimated for a
substantial number of QSOs at various redshifts,
the co-evolution of SMBHs and their host galaxies
can be studied for a large portion of the history of
the universe. To determine the feasibility of this
study, we present how to estimate the number of
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sources lensed by QSO hosts, i.e. the number of
lensing QSO host galaxies (hereafter QSO lenses).

SMBH masses in the literature are transformed
into the velocity dispersions of their host galaxies
using the M_BH -sigma relation, and in turn the
Einstein radii for each QSO -source redshift
combination is calculated, assuming singular
isothermal spherical mass distributions. Using
QSOs and galaxies as potential sources, the
probability of a QSO host galaxy being a QSO lens
is calculated, as a function of limiting magnitude.
The expected numbers of QSO lenses are estimated
for ongoing and future wide-imaging surveys, and
the Hyper Suprime-Cam Wide survey is illustrated
as an example.

[+ GC-22] Impact of Massive Neutrinos and
Dark Radiation on the High-Redshift Cosmic
Web

Graziano Rossi
Sejong University

With upcoming high-quality data from surveys
such as eBOSS or DESI, improving the theoretical
modeling and gaining a deeper understanding of
the effects of neutrinos and dark radiation on
structure formation at small scales are necessary,
to obtain robust constraints free from systematic
biases. Using a novel suite of hydrodynamical
simulations that incorporate dark matter, baryons,
massive neutrinos, and dark radiation, we present
a detailed study of their impact on Lyman-Alpha
forest observables. In particular, we accurately
measure the tomographic evolution of the shape
and amplitude of the small-scale matter and flux
power spectra and search for unique signatures
along with preferred scales where a neutrino mass
detection may be feasible. We then investigate the
thermal state of the intergalactic medium (IGM)
through the temperature-density relation. Our
results indicate that the IGM at z ~ 3 provides the
best sensitivity to active and sterile neutrinos.

[+ GC-23] Graphical study of cosmic
inhomogeneity using CMASS galaxy sample

Yigon Kim!, Chan-Gyung Park? Jai-chan Hwang!,
Hyerim Noh®

!Department of Astronomy and Atmospheric
Sciences, Kyungpook National University, Daegu,
Korea, “Division of Science Education and Institute
of Fusion Science, Chonbuk National University,
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Jeonju, *Korea,Center for Large Telescope, Korea
Astronomy and Space Science [Institute, Daejeon,
Korea
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[+ GC-24] Understanding reionization and
cosmic dawn with galaxies and 21-cm

Jaehong Park!, Andrei Mesinger!, Bradley Greig*®

! Scuola Normale Superiore, Piazza dei Cavalieri 7,
1-56126 Pisa, Italy

2ARC Centre of Excellence for All-Sky Astrophysics
in 3 Dimensions (ASTRO 3D). University of
Melbourne, VIC 3010, Australia

JSchool of Physics, The University of Melbourne,
Parkville, VIC 3010, Australia

The properties of unseen high-redshift sources
(and sinks) are encoded in the 3D structure of the
cosmic 21-cm signal. Here [ introduce a flexible
parametrization for high-z galaxies’ properties,
including their star formation rates, ionizing
escape fraction and their evolution with the mass
of the host dark matter halos. With this
parametrization, [ self-consistently calculate the
corresponding 21-cm signal during reionization
and the cosmic dawn. Using a Monte Carlo
Markov Chain sampler of 3D simulations, 21CMMC,
I demonstrate how combining high-z luminosity
functions with a mock 21-cm signal can break
degeneracies, resulting in ~ percent level
constraints on early universe astrophysics.

[A GC-25] Regional anomalies of cosmic
microwave background power spectrum

Young Ju!, Chan-Gyung Park?, Jai-Chan Hwang'
‘Kyungpook National University,
“Chonbuk National University

We analyze the Planck 2015 cosmic microwave
background temperature fluctuation data to find
any anomaly in the angular power spectra
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measured for partial regions on the sky. For disks
with radius of 20°, 45" and 90°, which are densely
overlapping on the sky, we estimate the power
excess and its statistical significance relative to the
LambdaCDM expectation for some chosen ranges
of angular scales. We also investigate the dipolar
asymmetry using the power excess maps obtained
for some chosen angular scales, and confirm the
previously announced consistent dipole directions.
The average dipole amplitude and the inner
products of dipoles have been measured from the
power excess maps at different angular scales. We
conclude that although dipole directions are
consistent the measured amplitudes are not
statistically significant compared to the
LambdaCDM model prediction.

[+ GC-26] Physical mechanism of
gamma-ray bursts: recent breakthroughs

7. Lucas Uhm'(¥73]), Bing Zhang?, Judith Racusin'
!Astrophysics Science Division, NASA Goddard
Space Flight Center, Greenbelt, MD 20771, USA
“Department of Physics and Astronomy, University
of Nevada — Las Vegas, NV 89154, USA

Although it is agreed that the gamma-ray bursts
(GRBs) invoke highly relativistic jets with bulk
Lorentz factors of a few hundreds, the exact
physical mechanism producing such powerful
gamma-rays still  remains debated. Three
outstanding and important questions in the field
concern (1) the composition of GRB jets (i.e.,
matter-dominated vs Poynting-flux-dominated), (2)
the involved radiative process responsible for the
observed gamma-rays (i.e., synchrotron
mechanism vs photospheric radiation), and (3) the
distance of the emitting region from the central
engine where the prompt gamma-rays are released
(i.e., ~10"12 cm vs 1014 cm vs 10716 cm). T will
present recent important breakthroughs that we
have made, which answer these three questions.

[+ GC-27] Observing the central engine of
GRB170817A

Maurice H.P.M. van Putten
Physics and Astronomy, Sejong University
143-747 Seoul

GW170817/GRB170817A establishes a double
neutron star merger as the progenitor of a short
gamma-ray burst, starting 1.7 s post-coalescence.
GRB170817A represents prompt or continuous
emission from a newly formed hyper-massive
neutron star or black hole. We report on a deep
search for broadband extended gravitational-wave

emission in spectrograms up to 700 Hz of LIGO O2
data covering this event produced by butterfly
filtering comprising a bank of templates of 0.5 s. A
detailed discussion is given of signal-to-noise
ratios in image analysis of spectrograms and
confidence levels of candidate features. This new
pipeline is realized by heterogeneous computing
with modern graphics processor units (GPUs).
(Based on van Putten, M.H.PM., 2017, PTEP,
093F01.)

KMTNet

[~ KMT-01] The Status and Plan of KMTNet
Operation

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

Hyun-Woo Kim, Min-Su Shin, HongSoo Park,

Jin-Sun Lim, Byeong-Gon Park

Korea Astronomy and Space Science Institute
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[+ KMT-02] Maintenance and Improvement
of KMTNet Telescope and Enclosure (2]733%3
SN AE] FAloF FAAT 5 AZ2AC]
QAEA T H5IAH)
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2

Yongseok Lee (0]£4)"? Sang-Mok Cha (X} w2,
Chung-Uk Lee (0]%2)! Seung-Lee Kim (7 ),
Dong-Joo Lee (°]=%)!, Young-Beom Jeon (F#)!,
Hong Soo Park (8r22)! Ho Jin (X13)?

!Korea Astronomy and Space Science Institute
(er=517 17 ¢)

2School of Space Research, Kyung Hee University
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KMTNet FAjoF 4749 5 7HAdS sl 201730
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[+ KMT-03] KMTNet 18k Mosaic CCD
Camera System Performance Improvement
and Maintenance

(AP AR A 18k RAIO]S CCD Zhw|at
AAE S 2[R ES)

Sang-Mok Cha'!?, Chung-Uk Lee!, Seung-Lee Kim!,
Yongseok Lee!?, Bruce Atwood®, Beomdu Lim?,
Thomas P. O'Brien®, Ho Jin®

'Korea Astronomy and Space Science Institute,
?School of Space Research, Kyung Hee University,
3The Ohio State University Imaging Sciences
Laboratory

4Technologies and Astrophysics Research (STAR)
Institute, University of Liege

QAIEYY FMAIAR 18k @Ae] 2 CCD 7oj|ah= 47
9] 9k CCDE A=Y & 327) A2 At 2=
of% I =2E Y. WE FAole 4 G dist
QeuATH(overscan) FHo] ZIFE] =0, FA Az 9
gt QB ATH A9 Hio]oj A(bias) WS X AESH7]| ¢
off elEoty 3 =29] Qwe Pmo] tfjst Common Mode
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[7+ KMT-04] KMTNet Real-Time Data
Processing Status
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Dong-Jin Kim, Chung-Uk Lee, Seung-Lee Kim,
Hyun-Woo Kim, Kyu-Ha Hwang, Hong Soo Park
Korea Astronomy and Space science Institute

QA PHAAEOR BRI gL ARHLAT
o 2o 9l AR AlAFo2 AARE ASHL. o]
£ 93] srRosleRuARdol &9 FU HoYya
UDP X4 ng2 aag 323511 9Jon HIF oF 140TBY]
5 gArg Ael 55Mbps, Jol¥ 39Mbps, F
410Mbpse] 45 2 M4t Qick 2= fafo] HLEw
MEF mulo g J1x3} &til bias, flat, crosstalk ¥y}t
bad pixel masking 59 A2 WS HA 2 ALt
AEE AARE BjEshL Qo FEsl= AS 5 22
251 FAE AEFT2 ATEE 71HE ARgsto] oF 3
of 7jo} Hojl thsli £dstal len, 18Kx18K 2719 ¢
2F &80z &Xalstr] Ysf 256
2 2ot Z4tAlsta Qlct. 201492 H AtaA{e]
At A|ARS &6 S5 on X 11019 A
H(212Core)et 2.7PB2] NAS AEZ XS Y5t ATE
700TBo]ge] #ta& A2st ot 2|25t AR &
BrraoA AEd ¥d d442 Felste ST ol8H|o]
25 AEsRT. 2 TR = KMTNet AAZE AFaA]
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[t KMT-05] Applications of machine learning
methods in KMTNet data quality assurance
and detecting microlensing events

Min-Su Shin, Chung-Uk Lee. Hyoun-Woo Kim
Korea Astronomy and Space Science [nstitute

We present results from our two experiments of
using machine learning algorithms in processing
and analyzing the KMTNet imaging data. First,
density estimation and clustering methods find
meaningful structures in the metric space of
imaging quality measurements described by
photometric quantities. Second, we also develop a
method to separate out light curves of reliable

microlensing event candidates from spurious
events, estimating reliability scores of the
candidates.

[+ KMT-06] KMTNet Microlensing
Event-Finding in the Galactic Bulge

Hyoun-Woo Kim, Dong-Jin Kim, Kyu-Ha Hwang,
Sun-Ju Chung, Seung-Lee Kim, Chung-Uk Lee
Korea Astronomy and Space science Institute
We introduce a coordinate catalog for
photometry of the KMTNet Galactic bulge
observation program and how to find the
microlensing event candidates in the photometry
result. Basically, the KMTNet bulge program is
monitoring a total of 27 target fields (108 deg?2)
with four different cadences of 0.5, 1.0, 2.5, and
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5.0 hours. In order to measure the stellar flux of
each target, we made a ‘observation coordinate
catalog’ by wusing the ‘OGLE-III catalog’ and
‘DoPhot package’. The catalog contains
approximately 0.3 billion stars in the bulge fields.
We also search for a microlensing event
candidates by means of the ‘Event Finder
algorithm’ which  calculates the restricted
single-lens fitting (t0, teff, u0; u0 = 0 or 1) model.
As a result, we found more than 2,000
microlensing event candidates per each year
including about 700 events from the other survey
groups such as OGLE and MOA. In this year, we
will improve our current pipeline system, e.g.
upgrading the catalog and applying real-time
photometry.

[+ KMT-07] Current status and future plans
of KMTNet microlensing experiments

Sun-Ju Chung!?, Andrew Gould'®** Youn Kil Jung',
Kyu-Ha Hwang!, Yoon-Hyun Ryu!, In-Gu Shin®,
Jennifer C. Yee®, Wei Zhu®, Cheongho Han’,
Sang-Mok Cha!, Dong-Jin Kim!, Hyun-Woo Kim!,
Seung-Lee Kim!? Chung-Uk Lee'?, Yongseok Lee!
!Korea Astronomy and Space Science Institute,
Korea, *Korea University of Science and
Technology, Korea, *Department of Astronomy,
Ohio State University, USA, *Max-Planck-Institute
for Astronomy, Germany, °Harvard-Smithsonian
Center for Astrophysics, USA, °Canadian Institute
for Theoretical Astrophysics, University of
Toronto, Toronto, ON M5S 3HS, Canada

We introduce a current status and future plans
of Korea Microlensing Telescope Network (KMTNet)
microlensing experiments, which include an
observational strategy, pipeline, event-finder, and
collaborations  with Spitzer. The KMTNet
experiments were initiated in 2015. From 2016,
KMTNet observes 27 fields including 6 main fields
and 21 subfields. In 2017, we have finished the DIA
photometry for all 2016 and 2017 data. Thus, it is
possible to do a real-time DIA photometry from
2018. The DIA photometric data is used for finding
events from the KMTNet event-finder. The KMTNet
event-finder has been improved relative to the
previous version, which already found 857 events
in 4 main fields of 2015. We have applied the
improved version to all 2016 data. As a result, we
find that 2597 events are found, and out of them,
265 are found in KMTNet-K2C9 overlapping fields.
For increasing the detection efficiency of
event-finder, we are working on filtering false
events out by machine-learning method. In 2018,
we plan to measure event detection efficiency of
KMTNet by injecting fake events into the pipeline
near the image level. Thanks to high-cadence

observations, KMTNet found fruitful interesting
events including exoplanets and brown dwarfs,
which were not found by other groups. Masses of
such exoplanets and brown dwarfs are measured
from collaborations with Spitzer and other groups.
Especially, KMTNet has been closely cooperating
with Spitzer from 2015. Thus, KMTNet observes
Spitzer fields. As a result, we could measure the
microlens parallaxes for many events. Also, the
automated KMTNet PySIS pipeline was developed
before the 2017 Spitzer season and it played a very
important role in selecting the Spitzer target. For
the 2018 Spitzer season, we will improve the PySIS
pipeline to obtain better photometric results.

[+ KMT-08] The KMTNet View of Variable
Stars : Pulsation and Rotation of the EL
CVn-type Eclipsing Binary ]J0247-25

Seung-Lee Kim!, Jae Woo Lee!, Chung-Uk Lee!,
Yongseok Lee!?, Dong-Joo Lee!, Kyeongsoo Hong?®,
Sang-Mok Cha'?, Dong-Jin Kim!, Byeong-Gon Park!
'Korea Astronomy and Space Science Institute,
2School of Space Research, Kyung Hee University,
JInstitute for Astrophysics, Chungbuk National
University

EL CVn-type eclipsing binaries are composed of
a massive A-type main-sequence primary star and
a hotter B-type secondary one. These are worthy
of particular attention because the secondary stars
are rare objects to be extremely low-mass white
dwarf precursors (ELM proto-WD) with the mass of
<0.2 Mg, evolving to higher effective temperatures
and higher surface gravities. A few of them were
discovered to show multi-periodic pulsations in
one or both components.

We monitored one of these rare and interesting
objects, J0247-25 (=1SWASP ]J024743.37-251549.2),
at two KMTNet sites of SAAO in South Africa and
SSO in Australia. The observations were performed
with the KMTNet 1.6m telescopes and pre-science
4K CCD cameras during the system test run from
July to November 2014. Using the photometric data
obtained for a total of 23 nights, we constructed
well-defined eclipsing light curves in B/V-bands
and derived absolute parameters (mass and radius,
etc.) of each binary component. After subtracting
model eclipsing curves from the data, we detected
seven frequencies with 33~53 cycles per day (c/d)
and identified them to be Delta Sct-type pulsations
originated from the A-type primary component.
Five frequencies were turned out to be excited by
rotational splitting of non-radial pressure modes,
enabled us to investigate rotational properties. We
could not detect any frequency higher than 100
c¢/d, implying that pulsation amplitudes of the
proto-WD secondary decrease greatly.
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[+ KMT-09] DEEP-South: The Progress
Report

Hong-Kyu Moon!, Myung-Jin Kim', Jintae Park!,
Youngmin JeongAhn!, Hongu Yang!, Hee-Jae Lee!?,
Dong-Heun Kim'?, Dong-Goo Roh!, Young-Jun
Choil, Hong-Suh Yim!, Sang-Min Lee'?, SungWon
Kwak!® and the DEEP-South Team

!Korea Astronomy and Space Science Institute
(fullmoon@kasi.re.kr), “Chungbuk National
University, “Seoul National University

Deep Ecliptic Patrol of the Southern Sky
(DEEP-South) observation is being made during the
off-season for exoplanet survey, using Korea
Microlensing Telescope Network (KMTNet). An
optimal combination of its prime focus optics and
the 0.3 billion pixel CCD provides a four square
degrees field of view with 0.4 arcsec/pixel plate
scale which is also best suited for small body
studies. Normal operation of KMTNet started in
October 2015, and a significant portion of the
allocated telescope time for DEEP-South is
dedicated to targeted observation, Opposition
Census (OC), of near-Earth asteroids for physical
and taxonomic characterization. This is effectively
achieved through multiband, time series
photometry using Johnson-Cousins BVRI filters.

Uninterrupted monitoring of the southern sky
with KMTNet is optimized for spin characterization
of a broad spectrum of asteroids ranging from the
near-Earth space to the main-belt, including
binaries, asteroids with satellites, slow/fast- and
non-principal axis-rotators, and thus is expected
to facilitate the debiasing of previously reported
lightcurve observations. Our software subsystem
consists of an automated observation scheduler, a
pipelined data processing system for differential
photometry, and an easy-to-use lightcurve
analysis toolkit. Lightcurves, spin periods and
provisional determination of class of asteroids to
which the lightcurve belongs will be presented,
using the dataset from first year operation of
KMTNet. Our new taxonomic classification scheme
for asteroids will also be summarized.

[+ KMT-10] DEEP-South: P/2000 X0O8 shows
its true colors (P/2000 X08 HAS c2fc})

Youngmin JeongAhn (&9tadul)! Dong-Heun Kim
(71=35)? Hee-Jae Lee (0]3]A1)!?, Young-Jun Choi
(819 2%)!, Hong-Kyu Moon (8&7)!, Sang Min Lee
(o]Adgn)t?

'Korea Astronomy and Space Science Institute,
Chungbuk National University
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[+ KMT-11] Transformation of Surface
Brightness Profile Types of Dwarf Galaxies :
KMTNet Supernova Program Data

Youngdae Lee!, Hong Soo Park'?, Sang Chul Kim'?,
Dae-Sik Moon?, Jae-Joon Lee, Dong-Jin Kim!,
Sang-Mok Cha'*

!Korea Astronomy and Space Science Institute,
’Korea University of Science and Technology,
JDepartment of Astronomy and Astrophysics,
4School of Space Research, Kyung Hee University

We investigate surface brightness profiles (SBPs)
of dwarf galaxies in field, group, and cluster
environments. Using images from the Korea
Microlensing Telescope Network (KMTNet)
Supernova Program (KSP) for the NGC 2784 group
and SDSS for the Virgo cluster, SBP types are
classified into profiles with single exponential (Type
I), double exponential (Type II and Type III). Type II
and Type Il have smaller and larger outer sizes
than inner sizes, respectively. SBP types of field
dwarfs are compiled from a previous study. The
distributions of SBP types are different in three
environments. After comparing sizes of dwarfs in
different environments, we suggest that since sizes
of some dwarfs are changed due to the
environmental effects, SBP types are able to be
transformed. It makes that the distributions of SBP
types in three environments are different.

[+ KMT-12] Optimal strategy for low surface
brightness imaging with KMTNet

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

{Korea Astronomy and Space Science Institute,
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?University of Science and Technology, *Kavli
Institute for Astronomy and Astrophysics, China

Most galaxies are believed to evolve through
mergers and accretions. In particular, minor
mergers and gas accretion appear to play an
important role in galaxy evolution in the
present-day Universe. Tidally-disrupted debris
from such processes remain as diffuse,
low-surface brightness structures because the
dynamical timescale in the outskirts is significantly
longer than that in the central regions. Although
these structures will give us useful insight into the
mass assembly history of galaxies, it is difficult to
detect them due to their faint surface brightness.
In order to investigate the structural properties of
outskirts in nearby galaxies, we conduct deep and
wide-field imaging survey with KMTNet. We present
our observing strategy and an optimal data
reduction process to recover faint extended
features in the images of KMTNet. Using the
imaging data of NGC 1291 obtained from KMTNet,
we find that a peak-to-peak sky gradient can be
reduced less than 0.4-0.6% of the original sky level
in the entire image. We also find that we can reach
the surface brightness of ugis) ~ 29.5, Ur.10) ~ 28.5
mag arcsec? in one-dimensional profile, that is
mainly limited by the wuncertainty in the sky
determination. It indicates that deep imaging data
of KMTNet is suitable to study the extended faint
features of nearby galaxies, such as stellar halos,
outer disks, and dwarf companions.

[gF IM-01] Destruction of Giant Molecular
Clouds by UV Radiation Feedback from
Massive Stars

Jeong-Gyu Kim (ZA)' , Woong-Tae Kim (Z-SER)!,
Eve C. Ostriker?, and M. Aaron Skinner®

1Seoul National University (A]£0j&kd), ?Princeton
University, 3Lawrence Livermore National
Laboratory

Star formation in galaxies predominantly takes
place in giant molecular clouds (GMCs). While it is
widely believed that UV radiation feedback from
young massive stars can destroy natal GMCs by
exciting HII regions and driving their expansion,
our understanding on how this actually occurs
remains incomplete. To quantitatively assess the
effect of UV radiation feedback on cloud
disruption, we conduct a series of theoretical
studies on the dynamics of HII regions and its role

in controlling the star formation efficiency (SFE)
and lifetime of GMCs in a wide range of
star-forming environments. We first develop a
semi-analytic model for the expansion of spherical
dusty HII regions driven by the combination of gas
and radiation pressures, finding that GMCs in
normal disk  galaxies are destroyed by
gas-pressure driven expansion with SFE < 10%,
while more dense and massive clouds with higher
SFE are disrupted primarily by radiation pressure.
Next, we turn to radiation hydrodynamic
simulations of GMC dispersal to allow for
self-consistent  star formation as well as
inhomogeneous density and velocity structures
arising from supersonic turbulence. For this, we
develop an efficient parallel algorithm for ray
tracing method, which enables us to probe a range
of cloud masses and sizes. Our parameter study
shows that the net SFE, lifetime (measured in units
of free-fall time), and the importance of radiation
pressure (relative to photoionization) increase
primarily with the initial surface density of the
cloud. Unlike in the idealized spherical model, we
find that the dominant mass loss mechanism is
photoevaporation rather than dynamical ejection
and that a significant fraction of radiation escapes
through low optical-depth channels. We will
discuss the astronomical

[+ IM-02] Global distribution of
far-ultraviolet emission from the highly
ionized gas in the Milky Way

Young-Soo Jo', Kwang-Il Seon'?, Kyoung-Wook
Min®, Jerry Edelstein?, Wonyong Han!

'Korea Astronomy and Space Science Institute,
2Astronomy and Space Science Major, Korea
University of Science and Technology, *Korea
Advanced Institute of Science and Technology,
YUniversity of California, Berkeley

One of the Kkeys to interpreting the
characteristics and evolution of interstellar
medium in the Milky Way is to understand the
distribution of hot gas (10°-10° K). Gases in this
phase are difficult to observe because they are in
low density and lack of easily observable tracers.
Hot gases are observed mainly in the emission of
the FUV (912—1800 A), EUV (80—912 A), and
X-rays (T>10° K) of which attenuation is very high.
Of these, FUV emission lines originated from
high-stage ions such as O VI and C IV can be the
most effective tracers of hot gases. To determine
the spatial distribution of O VI and C IV emissions,
we have analyzed the spectra obtained from FIMS
(Far-ultraviolet IMaging Spectrograph), which
covers about 80 percent of the sky. The hot gas
volume filling factor, which varies widely from 0.1
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to 0.9 depending on the supernova explosion
frequency and the evolution model, has been
calculated from the O VI and C IV maps. The hot
gas generation models has been verified from the
global distribution of O VI and C IV emissions, and
a new complementary model has been proposed in
this study.

[+ IM-03] Unbiased spectroscopic study of
the Cygnus Loop with LAMOST

Ji Yeon Seok!, Bon-Chul Koo? Gang Zhao!
!National Astronomical Observatories, CAS, Beijing,
China, ?Seoul National University

We present a spectroscopic study of the Galactic
supernova remnant (SNR) Cygnus Loop using the
fifth Data Release (DR5) of LAMOST. The LAMOST
(Large Sky Area Multi-Object Fiber Spectroscopic
Telescope) features both a large field-of-view
(about 20 deg?) and a large aperture (~4 m in
diameter), which allow us to obtain 4000 spectra
simultaneously. Its wavelength coverage ranges
from ~3700A to 9000A with a spectral resolution of
R=~1800. The Cygnus Loop is a prototype of
middle-aged SNRs, which has advantages of being
bright, large in angular size (~3.8'x3°), and
relatively unobscured by dust. Along the line of
sight of the Cygnus Loop, 2747 LAMOST DR5
spectra are found in total, which are spatially
distributed over the entire remnant. Among them,
778 spectra are selected based on the presence of
emission lines (i.e., [O HIJA5007, Ha, and [S H]AM
6717, 6731) for further visual inspection. About
half of them (336 spectra) show clear spectral
features to confirm their association with the
remnant, 370 spectra show stellar features only,
and 72 spectra are ambiguous and need further
investigation. For those associated with the
remnant, we identify emission lines and measure
their intensities. Spectral properties considerably
vary within the remnant, and we compare them
with  theoretical models to derive physical
properties of the SNR such as electron density and
temperature, and shock velocity. While some line
ratios are in good agreement with model
prediction, others cannot be explained by simple
shock models with a range of shock velocities. We
discuss these discrepancies between model
predictions and the observations and finally
highlight the powerfulness of the LAMOST data to
investigate spatial variations of physical properties
of the Cygnus Loop.

[+ IM-04] Internal structure of a massive

star-forming region G33.92+0.11 revealed by
the high resolution ALMA observations

44 [ Bull. Kor. Astron. Soc. Vol. 43 No.1, Apr. 2018

Young Chol Minh!, H. B. Liu?, H.-R. Chen?
!Korea Astronomy and Space Science Institute),
2ASIAA, Taiwan, *National Tsing Hua U. Taiwan

G33.92+0.11, classified as a core-halo UC HII
region at a distance of 7.1 kpc, contains several
sub-clumps (~20-200 solar masses) as identified by
dust continuum emission. This source shows very
complicated features associated with vigorous
massive star-forming activities with a nearly
face-on projection. The ambient gas is still
accreting to the massive molecular clumps
dynamically, while the whole cloud is wunder
disruption by newly formed stars. Using the recent
high resolution (< 0.2") ALMA observations, we
investigate the detailed structure associated with
the star-forming activities by comparing different
chemical tracers. The sub-clumps having
extremely complex morphologies still preserve cold
dense gas together with the turbulent and dense
warm gas resulted by newly formed stars and
interaction with accreting gas. The accretion of the
ambient gas may have occurred episodically to this
source. Most recent star formation, which probably
the third generation of star formation in this
region, is taking place in the northern part (A5
clump). The relatively small mass (~ 1/3 of Al or
A2) and the lack of turbulent gas of this
star-forming core may suggest that this core was
formed already during the overall collapse of the
whole cloud for the first star formation. We think
that gravitational collapse of these sub-clumps
appears as sequential star formation of this region.
The later interaction with accreting gas may have
not been a direct cause of the star formation
activities of this source.

[+ IM-05] Magnetic Fields of the Youngest
Protostellar System L1448 IRS 2 revealed by
ALMA

Woojin Kwon (Z@2%)'? lan W. Stephens®, John J.
Tobin*, Leslie W. Looney®, Zhi-Yun Li®, Richard M.
Crutcher®, Jongsoo Kim (Z1%&2)'?, and Floris F. S.
van der Tak’®

!{Korea Astronomy and Space Science Institute

st A2 01 22]) “University of Science and
Technology, *Harvard-Smithsonian Center for
Astrophysics, ‘University of Oklahoma, ®University
of lllinois, °University of Virginia, "SRON
Netherlands Institute for Space Research, *Kapteyn
Astronomical Institute

Magnetic fields affect star formation in a broad
range of scales from parsec to hundreds au. In
particular, interferometric observations and ideal
magneto-hydrodynamic (MHD) simulations have
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reported that formation of a rotation-supported
disk at the earliest young stellar objects (YSOs) is
largely suppressed by magnetic fields aligned to
the rotational axis of YSOs: magnetic braking. Our
recent ALMA observations toward L1448 IRS 2,
which has a rotation detected and its magnetic
fields aligned to the rotation axis (poloidal fields) in
~500 au scales, show that the fields switch to
toroidal at the center in ~100 au scales. This result
suggests that magnetic braking may not be so
catastrophic for early disk formation even in YSOs
with magnetic fields aligned to the rotational axis.

[+ IM-06] FUNS - Filaments, the Universal
Nursery of Stars. I. Physical Properties of
Filaments and Dense Cores in 11478

Eun Jung Chung, Shinyoung Kim, Archana Soam,
and Chang Won Lee
!Korea Astronomy and Space Science Institute

Formation of filaments and subsequent dense
cores in ISM is one of the essential questions to
address in star formation. To investigate this
scenario in detail, we recently started a molecular
line survey namely 'Filaments, the Universal
Nursery of Stars (FUNS)' toward nearby
filamentary clouds in Gould Belt using TRAO 14m
single dish telescope equipped with a 16
multi-beam array. In the present work, we report
the first look results of kinematics of a low mass
star forming region L1478 of California molecular
cloud. This region is found to be consisting of long
filaments with a hub-filament structure. We
performed On-The-Fly mapping observations
covering ~1.1 square degree area of this region
using C180(1-0) as a low density tracer and 0.13
square degree area using N2H+(1-0) as a high
density tracer, respectively. CS (2-1) and SO
(32-21) were also used simultaneously to map ~290
square arcminute area of this region. We identified
10 filaments applying Dendrogram technique to
C180 data-cube and 13 dense cores using
FellWalker and NZ2H+ data set. Basic physical
properties of filaments such as mass, length,
width, velocity field, and velocity dispersion are
derived. It is found that filaments in L~1478 are
velocity coherent and supercritical. Especially the
filaments which are highly supercritical are found
to have dense cores detected in NZH+.
Non-thermal velocity dispersions derived from
C180 and NZH+ suggest that most of the dense
cores are subsonic or transonic while the
surrounding filaments are transonic or supersonic.
We concluded that filaments in L~1478 are
gravitationally unstable which might collapse to
form dense cores and stars. We also suggest that
formation mechanism can be different in individual

filament depending on its
environment.

morphology and

[+ IM-07] Chemical Differentiation of CS and
N,H" in Starless Dense Cores

Shinyoung Kim'?, Chang Won Lee'?, Jungjoo Sohn?,
Gwanjeong Kim* and Mi-Ryang Kim'
'KASI, “UST, KNUE, "NAOJ

CS molecule is known to be adsorbed onto dust
in cold dense cores, causing its significant
depletion in the center region of cores. This study
is aimed to investigate the depletion of CS
molecule with optically thin C*S molecular line
observations, including significance of its
differentiation depending on the evolutionary
status of the dense cores. We mapped five evolved
starless cores, L1544, L1552, L1689B, L694-2 and
L1197 using two molecular lines, C*S (J=2-1) and
NoH* (J=1-0) with NRO 45 m telescope. The H;
column density and temperature structures of each
targets were obtained by SED fitting for Herschel
continuum images and the internal number density
profiles by model fitting. All of the integrated
intensity maps of C*S show depletion holes and
‘semi-ring-like’ distribution, indicating that the
depletion of CS is clear and general. The radial
profiles of CS abundance also show significant
decrease towards the core center, while NH"
abundance is almost constant or enhanced. We
find that the more evolved cores with higher H;
density tend to have a stronger depletion of CS.
Our data strongly support claims that CS molecule
generally depletes out in the central regions of
starless dense cores and such chemical
differentiation is closely related to their evolution.

[+ IM-08] The ice features of Very Low
Luminosity Objects (VeLLOs): Unveiling their
episodic accretion history through the
spectroscopic observation of AKARI IRC

Jaeyeong Kim!, Jeong-Eun Lee!, Yuri Aikawa?,
I-Seok Kim®, Ho-Gyu Lee?, Woong-Seob Jeong*®,
and Jennifer A. Noble®

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

?Department of Astronomy, Graduate School of
Science, The University of Tokyo, Japan,

ISE Lab, Korea,

‘Korea Astronomy and Space Science Institute,
Korea,

*Korea University of Science and Technology,
Korea,

’Laboratoire de Physique des Lasers, Atomes et
Molécules, The University de Lille, France
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Although mass accretion from the disk to the
central protostar is a key process of low mass star
formation, the accretion mechanism is still poorly
understood. To investigate “episodic accretion”,
which has been suggested as an accretion
mechanism in low mass star formation, we have
carried out near-infrared spectroscopic
observations of three very low-luminosity objects
(VeLLOs) and one background source, using
InfraRed Camera onboard the AKARI space
telescope. The ice absorption features of H,O, CO,,
and CO were detected around the wavelengths of
3.0, 4.26, and 4.67 pm, respectively. In addition, we
revealed the XCN ice feature, which is attributed to
high energy UV photons produced by the episodic
burst accretion. The comparisons of the ice
abundances of our targets with those of other
YSOs observed previously with AKARI IRC imply
that the three VeLLOs had experienced burst
accretions although they are now in a very
quiescent phase.

[ IM-09] New insights on the origin of
multiple stellar populations in globular
clusters

Jaeyeon Kim (ZJXf<¥) and Young-Wook Lee (0]¥H<2)
Center for Galaxy Evolution Research &
Department of Astronomy. Yonsei University

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

[~ IM-10] Radial distribution of blue
straggler stars in Magellanic Cloud clusters

Jongsuk Hong
1Kavli Institute for Astronomy and Astrophysics,
Peking University, China

Using the high-resolution observational data
obtained by the Hubble Space Telescope, we found
that there is the diversity of the radial trends of
blue straggler stars (BSSs) in young massive
clusters (YMCs) in the Large Magellanic Cloud
unlike BSSs in old globular clusters usually
showing the segregated radial distributions. To
understand the dynamical processes that lead to
the none-segregated or even inversely-segregated
radial distribution of BSSs, we performed direct
N-body simulations for YMCs. Our numerical
simulations show that the presence of black hole
subsystems inside the cluster centre can
significantly affect the dynamical evolution of BSSs
and eventually lead to none- or
inversely-segregated radial distribution of BSSs.

[4t IM-11] An exosolar planetary system
N-body simulator II

ChaeLin! Hong, Maurice van Putten'?

!Center for High Energy Astrophysics, UNIST,
*Department of Physics and Astronomy, Sejong
University

We present a general N-body exasolar system
simulator in anticipation of upcoming searches for
exoplanets and even exomoons by next generation
telescopes such as James Webb Space Telescope.
For habitable =zones, traditionally defined by
temperature, we here address the essential
problem of dynamical stability of planetary orbits.
[llustrative examples are presented on P-type
orbits in stellar binary systems, that should be
fairly common as in Kepler 16b. Specific attention
is paid to reduced orbital lifetimes of exoplanets in
the habitable zone by the stellar binary, that is
propoesed by Maurice van Putten (2017).
Especially, we focused on a classic work of
complex three-body problem that is well known by
Dvorak(1986). We charge his elliptic restricted
three-body problem to extend unrestricted
three-body problem to look into dynamical motions
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in view of circumbinary planet, furthermore, we
suggest that opposite angular orientation of the
planet is relative to the stability of orbits. In here,
counter-rotation case is relatively more faster than
co-rotation case for being stable. As a result, we
find that various initial conditions and thresholds
to approach dynamical stability and unstability with
unexpectable isolated islands over enormous
parameter space. Even, superkeplerian effect of
binary is important to habitability of the exoplanet
and we can verify that superfaster binary doesn't
effect on th planet and increases survivality of
planet around the binary.
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[+ NS-01] An exosolar planetary system
N-body simulnfrared Spectro-Photometric
Survey in Space: NISS and SPHEREx
Missions

Woong-Seob Jeong!?, Minjin Kim'?, Myungshin Im?
Jeong-Eun Lee?, Jeonghyun Pyo!, Yong-Seon
Song'?, Sung-Joon Park!, Bongkon Moon!, Dae-Hee
Lee!, Won-Kee Park!, Youngsoo, Jo!, Duk-Hang
Lee!, Kyeongyeon Ko'?, II-Joong Kim', Youngsik
Park!, Yujin Yang'?, Jongwan Ko!, Hyung Mok Lee?®,
Hyunjin Shim®, Goo-Hwan Shin®, Jangsoo Chae®,
Toshio Matsumoto’, NISS Team'?%4>% / SPHEREx
Korean Consortium!34578

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

The NISS (Near-infrared Imaging Spectrometer
for Star formation history) onboard NEXTSat-1
have successfully developed by KASI The
capability of both imaging and spectroscopy is a
unique function of the NISS. At first, it have
realized the low-resolution spectroscopy (R~20)
with a wide field of view of 2 x 2 deg. in a wide
near-infrared range from 0.95 to 2.5um. The major
scientific mission is to study the cosmic star
formation history in local and distant universe. It
will also demonstrate the space technologies
related to the infrared spectro-photometry in
space. Now, the NISS is ready to launch in late
2018. After the launch, the NISS will be operated
during 2 years.

As an extension of the NISS, the SPEHREx

(Spectro-Photometer for the History of the
Universe Epoch of Reionization, and Ices Explorer)
is the NASA MIDEX (Medium-class Explorer)
mission proposed together with KASI (PI Institute:
Caltech). It will perform the first all-sky infrared
spectro-photometric survey to probe the origin of
our Universe, to explore the origin and evolution
of galaxies, and to explore whether planets around
other stars could harbor life. Compared to the
NISS, the SPHEREXx is designed to have much more
wide FoV of 3.5 x 11.3 deg. as well as wide spectral
range from 0.75 to 5.0um. After passing the first
selection process, the SPHEREx is wunder the
Phase-A study. The final selection will be made in
the end of 2018. Here, we report the status of the
NISS and SPHEREx missions.

[+ NS-02] Extragalactic Science I

Myungshin Im!, Woong-Seob Jeong?, Minjin Kim?,
and SPHEREx Team

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

’Korea Astronomy & Space Science Institute

In this talk, we will review extragalactic science
cases with NISS and SPHEREx. With its capability
to perform a low resolution spectroscopy over a
wide area, NISS and SPHEREx can provide valuable
information about the evolution of spectral shapes
of galaxies in different environments over cosmic
history. This talk will focus on the cases for the
studies that are closely related to the galaxy
evolution and formation.

[+ NS-03] Extragalactic Science with
SPHEREx II

Minjin Kim', Woong-Seob Jeong', Myungshin Im?,
SPHEREx team

'Korea Astronomy & Space Science Institute,
?Astronomy Program/CEOU, Dept. of Physics &
Astronomy, Seoul National University

SPHEREx is a proposed MIDEX mission, planned
to conduct spectral imaging survey to cover 0.75-5
um with a spectral resolution of R~40-135. We will
briefly overview the uniqueness of SPHEREx data,
and how Korean community can take advantage of
it. We will present extragalactic science cases that
can be addressed with SPHEREx dataset. In
particular, SPHEREx survey will uniquely provide
the variability information of bright QSOs, both in
continuum and fluxes of emission lines, which
enables us to investigate the central structures of
QSOs through the reverberation mapping method.
SPHEREx will also allow us to understand how
supermassive black holes and host galaxies

SR ESHS|E 433 15, 20184 58 / 47



2018 & sh=this] & KGU Aghet=Ll2]

co-evolve, by discovering new high-z QSOs, and
investigating star formation properties in nearby
QSOs.

[+ NS-04] SPHEREx Galactic Science:
Ice Evolution from Molecular Clouds to
Protoplanetary Disks

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

SPHERExQ] £@ A% = siu= 0.75 ym ¢t 5 ym
Atolof A H,0, CO, CO,; XCN, OCS, Z2]1 CH;OHS9t
22 43 BAe A AP ATMER S Algohe Aol
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‘dE]o] B &A1) WAA AhFolny, 8§40l FAPE= HA
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[+ NS-05] Solar System Sciences with
SPHEREx (SPHERExS 83t gH|YA A1)

Jeonghyun Pyo (E73)!, Woong-Seob Jeong
("F<24)1? SPHEREx Korean Consortium®#*®
!Korea Astronomy and Space Science Institute
(6F2R 201 728]) “University of Science and
Technology (2}8}7]& 1 gtjsr ¥ ysliz), *Seoul
National University (A1 £0§gH7), *Kyung Hee
University (Z3]0jél), *Korea Institute for
Advanced Study (Z-5z}slg)

SPHEREx is expected to provide us with the
opportunity of unbiased sampling of small Solar
System objects along with near-infrared (0.75-5.0 p
m) spectroscopic (£~41) information. The
estimated numbers of detections are tens of
thousands for asteroids, thousands for Trojans,
hundreds for comets, and several for Kuiper Belt
Objects, Centaurs and Scattered Disk Objects. Wide
spectral range covering many bands from
carbon-bearing molecules and ices will enable us
to systematically survey the volatile materials
throughout the Solar System. SPHEREx will, for the
first time, produce the near-infrared spectral map
of the =zodiacal light to pin-down the relative
contributions of various populations of Solar
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System objects and interstellar dust to the dust
grains in the interplanetary space. The study of
the zodiacal light is also important to remove the
foreground for the EBL (extragalactic background
light) study, one of the main topics of the mission.

[+ NS-06] Cosmology using SPHEREx

Yong-Seon Song
KASI

We present the methodology to probe the initial
condition of the universe using SPHEREX.

M2 717]

[+ AI-01] Development of KAMG engineering
model in KPLO mission

Ho Jin!, Khan-Hyuk Kim!, Derac Son? Seongwhan
Lee®

!School of Space research, Kyung Hee University
?Sensorpia Inc.

JIntroul Inc.

O DA ARG AEAL 20209 o LAS
ddo=z  /g7idol ZdgEl Qth.  KPLO(Korea
Pathfinder Lunar Orbiter) 2t1 @HE & H A=
6712 FRIAZE o, Fajdstn SFFArEtol =
o 59 37 % & mRO) o4 AUIY Foe WEE
EIxfA] (KMAG: Kplo MAGnetometer)S 7f&stal )t

APVRANE 35 Zejadjole AIAE Algsin] of
0.2nT olste] Bl 7bAl 9lck. 38571 10Hz0]

% 27 3.5kg o]t} 1.2m Zo]9] F(Boom) 1&2&
Yol 3719 Ab71g A S-S HRlstgon H53t 914
AzDE g £u AR B3PSl 152 2
Aok Al nd S gEstal, idE "HAAQ g A
A} A 82 a7 xdo] BgeE 245 49
o} KAMGE U5 59| A9 &g AR 547]2
AT S, B Y AR FAF 5ol E8otr] Yt 718t

eE HEY 4 92 oz s|ut.

[+ AI-02] Optical mounting method based on
current astronomical space missions (&2
AL 3040 7123 FsHA oy H)

Bongkon Moon (&%)
Korea Astronomy and Space Science Institute
(el=32 9 78)
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[+ AI-03] Optical Performance Measurement
of the MATS Satellite

Woojin Park!, Arvid Hammar?, Sunwoo Lee!,
Seunghyuk Chang®, and Soojong Pak!

1School of Space Research, Kyung Hee University,
2Omnisys instruments AB, and *Center for
Integrated Smart Sensors, Korea Advanced
Institute of Science and Technology (KAIST)

The MATS (Mesosphere Airglow/Aerosol
Tomography Spectroscopy) satellite is the next
Swedish science microsatellite. We report optical
performance test results of the limb telescope,
which is the major payload. This telescope is
designed with “linear astigmatism-free” (LAF)
off-axis optical system in order to have high
optical performance across the wide field of view.
We measured Modulation Transfer Function (MTF)
and Encircled Energy Diameter (EED) of the limb
telescope. Full field imaging tests show expected
results without linear astigmatism across the full
field of view (5.67° X 0.91°). Since the amount of
stray light is from the earth and the sun, we also
simulated and measured the stray light in the field
image.

[+ AI-04] Flux calibration method for
narrow band imaging observation

Hojae Ahn', Soojong Pak', Wonseok Kang?, Taewoo
Kim? Hyunjin Shim®

'Department of Astronomy & Space Science, Kyung
Hee University, ?National Youth Space Center,
JDepartment of Earth Science Education,
Kyungpook National University

Flux calibration for narrow band photometric
data gives us an opportunity to get a line flux of
extended targets. We developed flux calibration
processes for narrow band photometry using broad
band filters as a continuum indicator. We derived
parameters for color correction and zero point
correction including color terms. Applying our
method, we successfully subtracted continuum
emissions and calibrated the emission lines from
an FU Ori type object, V960 Mon.

[+ AI-05] Development of Detector

Performance Test system and
Characterization of CCD Camera

Young Sam Yu, Chan Park, Sung-Joon Park,
Seonghwan Choi, Woong-Seob Jeong
Korea Astronomy and Space Scienece Institute

7tA13 CCDU HxRG 59 AQA ofgjo] tHE|= A
HE7]718 AASte sAlEZoz E7|7|9] £§
s 2740 330* FFE AT TebA EJEi‘EM 3s
"*5——.}5}711 o}— AZ #EI719 s dE 0}71
7HH‘}L E| %R@ Qa7 gq. gj}iL%
441011 ey 452 A 2
J*W‘} A ARLS ALESEa %71‘]
Holg Al JigsRT 2 AlARE 7|9Fe 2 Andor
iKon-M 7iofj2} CCDe] AJARL ARl o Z3PARFS,
7}5 H]}\ioild %}:x}g O}
o] 54& 54519y 53], } 9 73‘0 CElE 9]
T5 2o mef gEE 2% 1*1 30% 1”77W HA7L
WSt AE =elstinh & A+ dHEEe s F7t
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[+ AI-06] Measurement result of ultra
wideband corrugated horn for combined
ALMA band 7 and band 8 frequencies

Bangwon Lee, Jung-won Lee, Hyunwoo Kang
& Do-Heung Je
Korea Astronomy & Space Science Institute

We present measurement results of the
fabricated ultra wideband corrugated horn for the
planned ASTE band7+8 receiver. Return loss and
vector beam pattern measurements were carried
out over 275-500 GHz frequency range. Hardware
set-ups for these measurements are described as
well as beam measurement data are compared with
such design criteria as beam width, phase
curvature and cross-polarization. We discuss the
impact of these beam measurement results to the
aperture efficiency of the proposed 2-mirror
receiver optics for the ASTE telescope.

1HMEKETL
[+ HP-01] Historical solar eclipses and
practical observation area in Goguryeo

Hong-Jin Yang
Korea Astronomy and Space Science [nstitute

Korean chronicles have a large amount of

observational records over two thousand vyears.
Many historical astronomical records are useful in
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modern times. In this study, we examined solar
eclipses in Goguryeo-bongi(&a]EA#Z) by using the
modified(newest) nutation value and reviewed the
observation area through eclipsing map. There are
11 solar eclipse records in the book. We calculated
intersectional visible area with 0.6 eclipsing
magnitude using the records of AD116, 124, 149,
158 and 219 and found the observational area of
N40-43" and E123-127°, which corresponds to the
Liaodong(GE3R). We also examined historical
Chinese solar eclipse records and compared them
with Korean eclipses.

[+ HP-02] Tools for Echelle Spectrograph of
NYSC 1m Telescope

Wonseok Kang, Taewoo Kim, Jeongeun Kim, Yong
Cheol Shin, Jihyun Yoo, Shinu Jeong, Yoonho Choi,
Sun-gill Kwon

National Youth Space Center

We present the development of tools for Echelle
spectrograph of NYSC 1-m telescope. The eShel
spectrograph(Shelyak) has operated at Deokheung
Optical Astronomy Observatory since 2016. We
carried out test observation in 2016 and completed
the preprocessing and wavelength calibration of
the spectroscopic data using IRAF. Based on the
reduction process in [IRAF, PySpecW, a set of tools
for spectroscopic data was developed in 2017.
PySpecW was optimized for NYSC 1m telescope,
and written in Python for youth to use easily on
any OS. PySpecW consists of preprocessing,
aperture tracing, aperture extraction, wavelength
calibration, and dispersion correction for extracted
spectra.

[+ HP-03] Results of NYSC 1m Telescope
Operation in 2017

Taewoo Kim, Jeongeun Kim, Yong Cheol Shin,
Jihyun Yoo, Shinu Jeong, Yoonho Choi, Wonseok
Kang, Sun-gill Kwon

National Youth Space Center
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[+ HP-04] Cambodia with Astronomy
(Gl SA|dT A7)

A Ran Lyo!, Wonseok Kang?, Sun-gill Kwon?, Min
Gyu Kim®, Yonggi Kim* Woong-Tae Kim®, Taewoo
Kim?, Hong-Kyu Moon!, Soojong Pak®, Soon Chang
Park’, Changbom Park®, Yongcheol Shin? Kang
Hwan Lee®, Dukhang Lee!, Myung Gyoon Lee®, Sang
Gak Lee®, Sang Hyun Lee!, Jeong Ae Lee®, Hye-In
Lee®, Insung Yim'!, JaEun Han!°, Minhee Hyun®,
Kyungyong Lee'!, John Ashley Evans''

!Korea Astronomt and Space Science Institute,
?National Youth Space Center, *Genesia
corporation, Tokyo, ‘Chungbul National University,
®Seoul National University, °Kyung Hee University,
"Metaspace, ®Korea Institute For Advanced Study.
YSeodaemun Museum of Natural History,"

" Society of Jesus
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[ HP-05] The Extended KVN Project

Taehyun Jung'?, Do-Young Byun'?, Sang-Sung
Lee'?, YoungChol Mihn!, Se-Hyung Cho!, Bong
Won Sohn'? Kee-Tae Kim!, Seog-Oh Wi,
Seog-Tae Han'!, Hyun Goo Kim!, and Jongsoo Kim'?
'Korea Astronomy & Space Science Institute,
2Affiliation University of Science and Technology

St 2™ ubtE0HKVN: Korean VLBI Network)2
MZ, Z4h AlEo] A 21m Ao 3712 o] 204l
©alutet 5 %9 2474 MEZHIZ(VLBL Very Long
Baseline Interferometry)o|tt. KVN& 22jujg mHite]
22, 43, 86, 129 GHz 9 ZA]9 IA&T £ Q= A1
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[+ HP-06] Launch of Open-Use Operation of
the East-Asian VLBI Network (=-o}AJo} VLBI
B5Y BSol8TS AN

Kiyoaki Wajima', Kazuhiro Hada? Taehyun Jung
(JE1#)!, Se-Jin Oh (2A4]%1)!, Duk-Gyoo Roh
(=3F)!, Wu Jiang®, Lang Cui*, Do-Young Byun
(H1=99)! Jongsoo Kim (Z&2)', Mareki Honma?,
Zhi-Qiang Shen® Na Wang’

'Korea Astronomy and Space Science Institute
(612712 9929) ?National Astronomical
Observatory of Japan, *Shanghai Astronomical
Observatory, *Xinjiang Astronomical Observatory,

ZolAlo} VLBI #W&THEast-Asian VLBI Network;
EAVN)S 3h-%-o zF2o] Auyrd 7S E3MsiA Y
+ &OMAlof 7<I°—ﬂ.—4 A 2% VLBI HEY Fo|t}. EAVNE
20133536 350|875 UAISHL 9l ¢ VLB B
EFW(KaVA)2 SAe=z F 2070 Ao
47) Fmpax(6.7/8/22/43 GHz)2 #HEZ
2 0.6 mas (22 GHz)9] st ==
7tx| 2 glet.

Q2= 2017¢ 344 E1 547Xl EAVNE 0]&35F &
17€19] AGN & 7RnfQl-S AA|6HY T o]71& ALMAES
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[+ SS-01] Polarimetric research on S- and
Q-type Near-Earth Asteroids

Jooyeon Geeml, Masateru Ishiguro!, Yoonsoo P.
Bach!, Daisuke Kuroda?, Hiroyuki Naito?®,
Yoonyoung Kim!, Yuna G. Kwon!, Masataka Imai*,
Kiyoshi Kuramoto?, Makoto Watanabe® Ryo Okazaki®
!Seoul National University, “Okayama Astrophysical
Observatory, *Nayoro Observatory, *Hokkaido
University, *Okayama University of Science

Polarimetry is a powerful technique to
investigate the physical properties of surface
materials on airless bodies in the solar system. It
is known that the degree of linear polarization
changes as a function of the phase angle (the
angle between Sun-target-Observer). Especially,
the dependency of the polarization degree at large
phase angle allows us to obtain information related
to the particle size and porosity, which is difficult
to be determined via other observation techniques
(i.e., photometry and spectroscopy). However,
despite the advantage, only a few asteroids were
observed with polarimetric devices at large phase
angles. Here, we present our new polarimetric
research of Near-Earth Asteroids (NEAs) observed
at the large phase angles. Among the NEAs, we
focus on S- and Q-type asteroids, which include:
(331471) 1984 QY1, (90075) 2002 VU94, and (66391)
1999 KW4. The observation was conducted using
the Pirka 1.6-m Telescope at the Nayoro
Observatory of Hokkaido University at the phase
angles a~100 degree, which provides us the
maximum polarization degrees of these objects.
Considering the observational results together with
two objects ((1566) Icarus and (4179) Toutatis) in
reference papers [1], [2], we will discuss the
implication of the regolith size on their surfaces.

[1] Ishiguro, M., Nakayama, H., Kogachi, M., et
al. 1997, PAS]J, 49, 131

[2] Ishiguro, M., Kuroda, D., Watanabe, M., et al.
2017, AJ, 154, 180

[+ SS-02] The Flow of the Interstellar
Plasmas surrounding the Heliopause
estimated via IBEX-Lo Observations

Jeewoo Park!'*(4lx]2), Harald Kucharek? Philip A.
Isenberg?, Nikolaos Paschalidis®

INASA Goddard Space Flight Center, NASA
Postdoctoral Program Fellow, Greenbelt, MD,
United States, *University of New Hampshire,
Durham, NH, United States, °NASA Goddard Space
Flight Center, Greenbelt MD, United States
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Since Voyager 1 passed the Heliopause in 2012,
it has provided the observations of the charged
particles in the local interstellar medium. However,
Voyager 1 only provides the information along with
its trajectory. In order to understand the global
view of the interstellar plasma flow surrounding
the Heliopause, we need another tool. When the
interstellar plasmas approach the Heliopause, the
ions are deflected around the Heliopause due to
the draping of the interstellar magnetic field. The
draping of the interstellar magnetic field is strongly
connected with the shape of the Heliopause. A
fraction of the diverted ions exchanges their
charges with the undisturbed primary interstellar
neutral atoms, and then the ions become neutral
atoms called the secondary interstellar neutral
atoms. The newly created neutral atoms carry
information on the diverted flow of the interstellar
ions, and a fraction of them can travel to the Sun.
Therefore, the secondary component of the
interstellar neutrals is an excellent diagnostic tool
to provide important information to constrain the
shape of the Heliopause. The secondary interstellar
neutrals are observed by Interstellar Boundary
Explorer (IBEX) at Earth’s orbit. Since 2009, two
energetic neutral atom cameras on IBEX have
measured neutral atoms and it has provided sky
maps of neutral atoms. In this presentation, we will
discuss the directional distribution of the
secondary interstellar neutrals at Earth’s orbit. In
the sky maps, the primary interstellar neutral gas
is seen between 200°and 260°in ecliptic longitude
and the secondary components are seen in the
longitude range of 160°-200°. We also present a
simplified model of the outer heliosheath to help
interpret the observations of interstellar neutrals
by the [IBEX-Lo instruments. We extract
information on the large-scale shape of the
Heliopause by comparing the neutral flux
measured at IBEX along four different look
directions with simple models of deflected plasma
flow around hypothetical obstacles of different
aspect ratios to the flow. Our comparisons between
the model results and the observations indicate
that the Heliopause is very blunt in the vicinity of
the Heliospheric nose, especially compared to a
Rankine half-body or cometary shape.

[+ SS-03] The role of heliospheric current
sheet on solar energetic particles with
enhanced Fe/O

Jinhye Park', R. Bucik*®, Yong—Jae Moon'*and S.
W. Kahler®

'Department of Astronomy and Space Science,
Kyung Hee University, Yongin 446-701, Korea
’Max Planck Institute for Solar System Research,
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Justus-von-Liebig-Weg 3, D-37077, Gottingen,
Germany

SInstitute for Astrophysics, University of Gottingen,
Friedrich-Hund-Platz 1, D-37077, Gottingen,
Germany

4School of Space Research, Kyung Hee University,
Yongin 446-701, Korea

*Air Force Research Laboratory, Space Vehicles
Directorate, 3550 Aberdeen Avenue, Kirtland AFB,
NM 87117, USA

We investigate initial Fe/O enhancements for 44
large gradual solar energetic particles events from
2010 to 2014 and examine the associations of the
Fe/O enhancements with the structures of the
heliospheric current sheet (HCS). For this study,
we use STEREO SIT Fe and O data in 0.32-0.45
MeV channel as well as ACE ULEIS Fe and O data
in 0.32-0.64 MeV channel. We determine 1) the
magnetic polarities of the SEP source regions using
the potential field source surface (PFSS) model of
the coronal field and 2) the spacecraft magnetic
footpoints with Parker spiral approximation of
interplanetary magnetic field using the in-situ
measurements of STEREO and ACE. We find that
29 out of 44 events have initial Fe/O enhanced
more than 5 times of the typical gradual event
values. In the 6 events, the enhancements are
simultaneously observed by two spacecraft. There
is a tendency that the high Fe/O enhancements
are observed near SEP source regions. It is also
noted that the Fe/O enhancements are associated
with the polarity of the magnetic footpoints. The
high Fe/O enhancements are usually observed
where their footpoints lie in the same polarity
regions of SEP sources rather than the opposite
polarity regions. Although Fe/O enhancements
could be due to a transport effect and/or a flare
contribution, our result implies that the structure
of HCS is likely to affect particle propagations in
the interplanetary space.

[t SS-04] A Solar Stationary Type IV Radio
Burst and Its Radiation Mechanism

Hongyu Liu"*®, Yao Chen®, Kyungsuk Cho'?
Shiwei Feng®, Veluchamy Vasanth®, Artem Koval®,
Guohui Du®, Zhao Wu?, Chuanyang Li®

'Korea Astronomy and Space Science Institute,
Daejeon, Republic of Korea

2University of Science and Technology, Daejeon,
Republic of Korea

JShandong Provincial Key Laboratory of Optical
Astronomy and Solar-Terrestrial Environment, and
Institute of Space Sciences Shandong University,
Weihai, China
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A stationary Type IV (IVs) radio burst was
observed on September 24, 2011. Observations
from the Nancgay RadioHeliograph (NRH) show that
the brightness temperature (TB ) of this burst is
extremely high, over 10711K at 150 MHz and over
1078K in general. The degree of circular
polarization (q ) is between —60%~ —100% , which
means that it is highly left-handed circularly
polarized. The flux—frequency spectrum follows a
power-law distribution, and the spectral index is
considered to be roughly —3~—4 throughout the
[Vs. Radio sources of this event are located in the
wake of the coronal mass ejection and are spatially
dispersed. They line up to present a formation in
which lower-frequency sources are higher. Based
on these observations, it is suggested that the IVs
was generated through electron cyclotron maser
emission.

[+ SS-05] Investigation of the observed
solar coronal plasma in EUV and X-rays in
non-equilibrium ionization state

Jin-Yi Lee!, John C. Raymond?, Katharine K.
Reeves?, Chengcai Shen?, and Yong-Jae Moon!
Kyung Hee University

’Harvard-Smithsonian Center for Astrophysics

During a major solar eruption, the erupting
plasma is possibly out of the equilibrium ionization
state because of its rapid heating or cooling. The
non-equilibrium ionization process is important in
a rapidly evolving system where the
thermodynamical time scale is shorter than the
ionization or recombination time scales. We
investigate the effects of non-equilibrium ionization
on EUV and X-ray observations by the
Atmospheric Imaging Assembly (AIA) on board
Solar Dynamic Observatory and X-ray Telescope
(XRT) on board Hinode. For the investigation, first,
we find the emissivities for all the lines of ions of
elements using CHIANTI 8.07, and then we find the
temperature responses multiplying the emissivities
by the effective area for each AIA and XRT
passband. Second, we obtain the ion fractions
using a time-dependent ionization model (Shen et
al. 2015), which uses an eigenvalue method, for all
the lines of ion, as a function of temperature, and
a characteristic time scale, net, where n. and t are
density and time, respectively. Lastly, the ion
fractions are multiplied to the temperature
response for each passband, which results in a 2D
grid for each combination of temperature and the
characteristic time scale. This is the set of
passband responses for plasma that is rapidly
ionized in a current sheet or a shock. We
investigate an observed event which has a

relatively large uncertainty in an analysis using a
differential emission measure method assuming
equilibrium ionization state. We verify whether the
observed coronal plasmas are in non-equilibrium
or equilibrium ionization state using the passband
responses.

[+ SS-06] Determination of
magneto-hydrodynamic quantities in umbrae
and bright points using MHD seismology

[I-Hyun Cho, Yong-Jae Moon
Kyung Hee University

We perform seismological diagnostics of the
physical parameters in umbral photospheres and
G-band bright points. The technique is based on
the theory of slow magneto-acoustic waves in a
non-isothermally  stratified photosphere  with
uniform  vertical magnetic fields. For the
seismology of sunspot umbrae, we calculate the
weighted frequency of three-minute oscillations
observed by SDO/HMI continuum and use it to
estimate the Alfvn speed and plasma-beta, which
range 7.5-10.5 km/s and 0.65-1.15, respectively.
We identify and track bright points in the G-band
movie by using a 3D region growing method. Then
we apply the seismological diagnostics to the bright
points in the Hinode/BFI Blue continuum. We will
present the Alfvn speed and plasma-beta in the
bright points.

El Y CME

[+ SS-07] CME propagation and proton
acceleration in solar corona

Roksoon Kim!?, Ryunyoung Kwon®* Jaeok Lee!,
David Lario®

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

Hopkins University, Applied Physics Laboratory,
YGeorge Mason University

Solar Proton Events (SPEs) are the energetic
phenomena related particle acceleration occurred
in solar corona. Conventionally, they have been
classified into two groups as the impulsive and
gradual cases caused by reconnection in the
flaring site and by shock generated by CME,
respectively. In the previous studies, we classified
these into four groups by analyzing the proton
acceleration patterns in multi-energy channel
observation. This showed that acceleration due to
the magnetic reconnection may occur in the
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corona region relatively higher than the flaring
site. In this study, we analyzes 54 SPEs observed in
the energy band over 25 MeV from 2009 to 2013,
where STEREO observations as well as SOHO can
be utilized. From the multi-positional observation,
we determine the exact time at which the
Sun-Earth magnetic field line meets the CME shock
structure by considering 3-dimensional structure
of CME. Also, we determine the path length by
considering the solar wind velocity for each event,
so that the SPE onset time near the sun is
obtained more accurately. Based on this study, we
can get a more understanding of the correlation
between CME progression and proton acceleration
in the solar coronal region.

[+ SS-08] Comparison of CME mean density
based on a full ice-cream cone structure
and its corresponding ICME one

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

For space weather forecast, it is important to
determine three-dimensional parameters of
coronal mass ejections (CMEs). To estimate
three-dimensional parameters of CMEs, we have
developed a full ice-cream cone model which is a
combination of a symmetrical flat cone and a
hemisphere. By applying this model to 12
SOHO/LASCO halo CMEs, we find that
three-dimensional parameters from our method
are similar to those from other stereoscopic
methods. For several geoeffective CME events, we
determine CME mass by applying the Solarsoft
procedure (e.g., cme_mass.pro) to SOHO/LASCO
C3 images. CME volumes are estimated from the
full ice-cream cone structure. We derive CME
mean density as a function of CME height for
these CMEs, which are approximately fitted to
power-law functions. We find that the ICME mean
densities extrapolated from the power Ilaw
functions, are correlated with their corresponding
ICME ones in logarithmic scales.

[+ SS-09] Magnetic and kinematic
characteristics of very fast CMEs

Soojeong Jang', Yong-Jae Moon!, Daye Lim!, Jae-Ok
Lee?, Harim Lee!, Eunsu Park!

1School of Space Research, Kyung Hee University
’Korea Astronomy and Space Science Institute

It is important to understand very fast CMEs
which are the main cause of geomagnetic storms
and solar particle events (SPEs). During this solar
cycle 24, there are 10 very fast CMEs whose speeds
are over 2000 km/s. Among these, there were only
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two fronside events (2012 January 23 and 2012
March 7) and they are associated with two major
flares (M8.7 and X5.4) and the most strong SPEs
(6310 pfu and 6530 pfu). They have a similar
characteristics: there were successive CMEs within
2 hours in the same active region. We analyze
their magnetic properties using SDO HMI
magnetograms and kinematic ones from STEREO
EUVI/COR1/COR2 observations. We can measure
their speeds and initial accelerations without
projection effects because their source locations
are almost the limb. Additionally, we are
investigating magnetic and kinematic
characteristics of 8 backside events using
Al-generated magnetograms constructed by deep
learning methods.

[4 SS-10] Statistical study on the kinematic
classification of CMEs from 4 to 30 solar
radii

Seong-Gyeong Jeo!, Yong-Jae Moon'?, II-Hyun Cho?,
Harim Lee', Kangwoo Yi'

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

In this study, we perform a statistical
investigation on the kinematic classication of 4264
coronal mass ejections (CMEs) from 1996 to 2015
observed by SOHO/LASCO C3. Using the constant
acceleration model, we classify these CMEs into
three groups; deceleration, constant velocity, and
acceleration motion. For this, we devise four
dierent classication methods by acceleration,
fractional speed variation, height contribution, and
visual inspection. Our major results are as follows.
First, the fractions of three groups depend on the
method used. Second, about half of the events
belong to the groups of acceleration and
deceleration. Third, the fractions of three motion
groups as a function of CME speed classied by the
last three methods are consistent with one
another. Fourth, according to the last three
methods, the fraction of acceleration motion
decreases as CME speed increases, while the
fractions of other motions increase with speed. In
addition, the acceleration motions are dominant in
low speed CMEs whereas the constant velocity
motions are dominant in high speed CMEs.

[7- SS-11] Estimation of Halo CME'’s radial
speeds using coronal shock waves based on
EUV observations

Hyunjin Jeong and Yong-Jae Moon
School of Space Research, Kyung Hee University
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Propagating speeds of coronal mass ejections
(CMEs) have been calculated by several geometrical
models based on  multi-view  observations
(STEREO/SECCHI and SOHO/LASCO). But in 2015,
we were unable to obtain radial velocity of a CME
because the STEREO satellites were located near
the backside of the sun. As an alternative to
resolve this problem, we propose a method to
combine a coronal shock front, which appears on
the outermost of the CME, and an EUV-wave that
occurs on the solar disk. According to recent
studies, EUV-wave occurs as a footprint of the
coronal shockwave on the lower solar atmosphere.
In this study, the shock, observed as a bubble
shape, is assumed as a perfect sphere. This
assumption makes it possible to determine the
height of a coronal shock, by matching the
position of an EUV-wave on the solar disk and a
coronal shock front in coronagraph. The radial
velocity of Halo-CME is calculated from the rate of
coronal shock position shift. For an event
happened on 2011 February 15, the calculated
speed in this method is a little slower than the real
velocity but faster than the apparent one. And
these results and the efficiency of this approach
are discussed.
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[+ HA-01] Timing analysis for the
magnetar-like pulsar, PSR J1119-6127

Chun-Che Lupin Lin' and C. Y. Hui®

!Department of Physics, UNIST, Ulsan 44919, Korea
’Department of Astronomy and Space Science,
Chungnam National University, Daejeon 305-764,
Korea

Studies on rotation-powered pulsars with strong
surface magnetic field may help us clarify the
unclear link between magnetars and canonical
radio pulsars because the magnetar-like emission
is expected to be observed. PSR ]J1119-6127
associated with SNR G292.2-0.5 has a high
magnetic field of 4.1x1013 gauss, and a young
characteristic age of ~1700 years can be served as
the good candidate to compare with magnetars and
rotation-powered pulsars. The glitch accompanied
by the radiative changes detected in 2007 is the
first case we observed for a rotationally powered
radio  pulsar. This  pulsar  experienced
magnetar-like outbursts in mid. 2016, similar to
the 2006 transition occurred on the other
radio-quiet rotation-powered pulsar with strong
surface magnetic field, PSR ]J1846-0258.

In this talk, I'll report the investigation with
X-ray and gamma-ray data of this magnetar-like
pulsar. A sudden decrease in the gamma-ray
emission at the GeV band was detected immediately
after the X-ray outburst. Accompanying with the
disappearance of the radio pulsation, the
gamma-ray pulsation cannot be resolved as well
after the outburst. We tried to derive the timing
behavior and some intriguing features of this
pulsar in this work corresponding to the outburst
using the Swift data, NuSTAR and XMM
observations.

[A HA-02] Measuring Timing Properties of
PSR B0540-69

Minjun Kim, Hongjun An
Chungbuk National University, Korea

Neutron stars (NS) are rapidly spinning compact
objects. Their rotation energy 1is released by
particles, electromagnetic waves, and even
gravitational waves. The source of the energy is of
course the rotation, so by studying the rotational
properties of neutron stars, we can gain some
insights into matter under extreme conditions. In
particular, it is known that the braking index n is
sensitive to the moment of inertia and/or NS
winds. The neutron star PSR B0540-69 exhibits
interesting timing behavior; previous
measurements of the braking index for this pulsar
may suggest a change in time. In order to see if
the change is real, We investigate the timing
properties of B0540-69 using recent ~1000-days
Swift satellite data

[A HA-03] Search for new magnetar
candidates in Galactic plane.

Woochan Park, Hongjun An
Chungbuk National University

Magnetars are neutron stars powered by strong
magnetic field (B > 10 G). Their spin period is in
the range of 2 - 12s. The magnetic stress in the
star may distort the crust (observed as outbursts),
so magnetars (especially in outbursts) may emit
gravitational waves. There are 29 magnetars
known (potential gravitational waves sources), and
increasing the number will increase the chance of
detecting low-frequency gravitational waves. In
addition, magnetars can be wused for studying
matter under extreme condition. In this study, we
searched for more magnetars using extensive
Chandra archival data and found 11 candidates.
Due to the limited sensitivity of Chandra, form
identification cannot be made, and more sensitivity
X-ray data are needed.
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[+ HA-04] Effect of the density profile of a
star on the bolometric light curve in tidal
disruption events

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

Tidal disruption events (TDEs) provide evidence
for quiescent supermassive black holes (SMBHs) in
the centers of inactive galaxies. TDEs occur when
a star on a parabolic orbit approaches close
enough to a SMBH to be disrupted by the tidal
force of the SMBH. The subsequent
super-Eddington accretion of stellar debris falling
back to the SMBH produces a characteristic flare
lasting several months. The theoretically expected
bolometric light curve decays with time as
proportional to ¢ 5/3. However, the light curves

observed in most of the optical-UV TDEs deviate

from the t 5/3 decay rate especially at early time,

while the light curves of some soft-X-ray TDEs are

overall in good agreement with the ¢t 5/3 law.

Therefore, it is required to construct the
theoretical model for explaining these light curve
variations consistently. In this paper, we revisit the
mass fallback rates analytically and
semi-analytically by taking account of the
structure of the star, which is simply modeled by
the polytrope. We find the relation between a
polytropic index and the power law index of the
mass fallback rate. We also discuss whether and
how the decay curves, which we derived, fit the
observed ones.

[+ HA-05] Simulating astrophysical shocks
with a combined PIC MHD code

Allard Jan van Marle
Ulsan National Institute for Science and
Technology

Astrophysical shocks accelerate particles to high
velocities, which we observe as cosmic rays. The
acceleration process changes the nature of the
shock because the particles interact with the local
magnetic field, removing energy and potentially
triggering instabilities.

In order to simulate this process, we need a
computational method that can handle large scale
structures while, at the same time, following the
motion of individual particles. We achieve this by
combining the grid magnetohydrodynamics (MHD)
method with the particle-in-cell (PIC) approach.
MHD can be used to simulate the thermal gas that
forms the majority of the gas near the shock, while
the PIC method allows us to model the interactions
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between the magnetic field and those particles that
deviate from thermal equilibrium.

Using this code, we simulate shocks at various
sonic and Alfvenic Mach numbers in order to
determine how the behaviour of the shock and the
particles depends on local conditions.

[+ HA-06] Enhanced spontaneous emissions
from suprathermal populations in Kappa
distributed plasmas

Sunjung Kim
Department of Physics, UNIST

The present study formulates the theory of
spontaneously emitted electromagnetic fluctuations
in magnetized plasmas containing particles with an
anisotropic  suparthermal (bi-Kappa) velocity
distribution function. The formalism is general
applying for an arbitrary wave vector orientation
and wave polarization, and for any wave-frequency
range. As specific applications, the high-frequency
electromagnetic  fluctuations emitted in the
upper-hybrid and multiple harmonic electron
cyclotron frequency range are evaluated. The
fluctuations for low-frequency are also applied,
which include the kinetic Alfvén, fast
magnetosonic/whistler, kinetic slow mode, ion
Bernstein cyclotron modes, and higher-order
modes. The model predictions are confirmed by a
comparison with particle-in-cell simulations. The
study describes how energetic particles described
by kappa velocity distribution functions influence
the spectrum of high and low frequency
fluctuations in magnetized plasmas. The new
formalism provides quantitative analysis of
naturally occurring electromagnetic fluctuations,
and contribute to an understanding of the
electromagnetic fluctuations observed in space
plasmas, where kappa-distributed particles are
ubiquitous.



TAHYHEXE

o825/ttt

[ GC-01] Feedback-regulated star
formation and escape of LyC photons from
mini-haloes during reionization

Taysun Kimm'?, Harley Katz?®, Martin Haehnelt?,
Joakim Rosdahl®, Julien Devriendt®, Adrianne Slyz
!Yonsei university, *University of Cambridge,
JUniversity of Oxford, ‘Universite Lyon

3

Reionisation in the early Universe is likely driven
by dwarf galaxies. Using cosmological RHD
simulations, we study star formation and the
escape of Lyman continuum (LyC) photons from
mini-haloes with Mhalo<108Msun. We find that
feedback reduces star formation very efficiently in
mini-haloes, resulting in the stellar mass
consistent with the empirical stellar mass-to-halo
mass relation derived in the local Universe.
Because star formation is stochastic and
dominated by a few gas clumps, the escape
fraction in mini-haloes is generally determined by
photo-ionization, rather than supernova
explosions. We find that the photon
number-weighted mean escape fraction in
mini-haloes is higher (20-40%) than that in
atomic-cooling haloes. Despite their high escape
fractions, LyC photons from mini-haloes are of
minor importance for reionization due to inefficient
star formation. We confirm previous claims that
stars in atomic-cooling haloes with masses
10®Maun<Mpaio<10'"Mqun  are likely to be the most
important source of reionization.

[ GC-02] The KVN single-dish survey of
the MALATANG galaxies

Panomporn Poojon!, Aeree Chung!, Bumhyun Lee!,
Junhyun Baek!, Taehyun Jung? Bong Won Sohn?,
Se-Heon Oh? Chandreyee Sengupta'®, the
MALATANG team®*

'Department of Astronomy, Yonsei University,
South Korea, ’Korea Astronomy and Space Science
Institute, South Korea, *Yonsei University
Observatory, South Korea, “East Asian Observatory

We present the preliminary result from our KVN
single-dish observations of the MALATANG sample.
The MALATANG (Mapping the dense molecular gas
in the strongest star-forming Galaxies) is one of

the JCMT legacy surveys on the nearest 23
IR-brightest galaxies beyond the Local Group. The
goal of the MALATANG survey is to map the
sample in the dense gas tracers (HCN and HCO+
J=4-3), and probe the relationships between the
dense molecular gas and star formation activities.
As a complementary study, we recently launched a
KVN/KaVA program on the same sample, in order
to measure their flux densities and parsec-scale
jet/outflows in the millimeter regime, which will be
greatly useful in understanding the initial
conditions of the feedback process. In this work,
we present the preliminary result from our pilot
KVN single-dish program on a sub-sample, which
will be used to select the future VLBI imaging study
under plan. We investigate the KVN spectral
energy distributions (SED)of the sample as a
function of the power source of the luminous IR
brightness of each target (starburst? AGN? or
hybrid?). We also discuss the technical challenges
that we experienced during our KVN observations
due to the large size of the sample in the sky.

[®£GC-04] A study AGN activity on
environmental dependence in the SDSS
late-type galaxies

Minbae Kim!, Yun-Yung Choi?, Sungsoo S. Kim'?
1School of Space Research, Kyung Hee University,
?Department of Astronomy and Space Science,
Kyung Hee University
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We explore the role of various environments in
triggering star formation (SF) and narrow-line
active galactic nucleus (AGN) in SDSS spiral
galaxies and the SF-AGN connection, using a
volume-limited sample with A4 < —19.5 and
0.02 < 2<0.055 selected from the SDSS Release 7.
To avoid the dependency of AGN activity on
bulge mass, the central velocity dispersion of the
sample galaxies is limited to have a narrow range
of 130 <0 <200km s~ !. We note that in gas
sufficient galaxies, AGN feeding lags behind
starburst, whereas as the gas exhausts, the SF
slows down and AGN seems to even prevent the
SF, and thus divide the high-o sample into two
subsamples according to their cold gas content at
central region traced by fiber star

formation rate, SFRy. We find that a high
density (cluster) environment causes a significant
increase in AGN activity as well as gas depletion
in host galaxies. However, the finding is only
noticeable in the high-o and low SFRy sample. It
seems that a galaxy interaction with the nearest
neighbor directly affects the SF of the central
region. However, it is unclear whether it directly
affects AGN activity.

[®£GC-05] Properties of BzK Galaxies Selected
in DLS F1 Field

Seongjae Kim', Hyunjin Shim? Ho Seong Hwang®,
Raphael Gobat®, and Emanuele Daddi’
'Department of Astronomy and Atmospheric
Science, Kyungpook National University
’Department of Earth Science Education,
Kyungpook National University

SKorea Institute for Advanced Study
Y{CEA-Saclay

The redshift range 1.4 < z < 2.5 is often called
the ‘redshift desert’ because of the difficulties in
measuring spectroscopic redshifts due to the
shifting of the major spectroscopic features into
near-infrared wavelength (Steidel et al. 2004). One
of the most efficient and fast way to select galaxies
at this redshift range is the BzK technique designed
by Daddi et al. (2004). Combining deep BVRz data
from Deep Lens Survey with the wide-field (~4.08
deg?2) K-band image, we select 1200 star-forming
BzKs (sBzKs) and 120 passive BzKs (pBzKs) at K <
21.25. We discuss about the photometric redshifts,
star formation rates, and stellar mass of the
selected BzKs. Possible large scale structure at 1.4
< z < 1.6 based on the spatial distribution of the
BzKs is also introduced.

[3ZGC-06] Abell 2261: a fossil galaxy cluster
in a transition phase

58 / Bull. Kor. Astron. Soc. Vol. 43 No.1, Apr. 2018

Hyowon Kim'?, Jongwan Ko!?, Jae-woo Kim!, Rory
Smith!, Hyunmi Song!, Ho Seong Hwang®

'Korea Astronomy and Space Science Institute,
’Korea Universiy of Science and Technology,
JKorea Institute for Advanced Study

Fossil groups of galaxies have characteristic
features of a dominant central elliptical galaxy
(A My > 2 in 0.5R,,) embedded in highly relaxed

U
X-ray halo, which indicates dynamically stable and
evolved systems. These are thought as a final
stage of the evolution of galaxy groups in the
hierarchical structure formation scenario.
However, the formation and evolution of fossil
clusters are still unclear due to lack of detailed
studies. Therefore, we perform a Kkinematic
research of a known fossil cluster Abell 2261
(A2261 hereafter) using spectroscopic data of 589
galaxies in the A2261 field. Even though A2261 is
known as a fossil cluster, previous studies found
several unusual features such as quite high X-ray
entropy for a stable cluster, and an elongated
shape, which are not expected in standard fossil
clusters. Using the caustic method, we identify
cluster member galaxies and discover a second
bright galaxy (AM;, =1.68) at ~1.5R, The

T
presence of such a bright galaxy can break the
current fossil state of cluster in the near future. In
addition, with two independent substructure finding
methods, we confirm that the previously detected
elongated galaxy distribution of the cluster is a
real feature. These findings indicate that A2261 is
not in a fully stable state, unlike the existing fossil
definition diagnostic. We require a more stringent
criterion for the fossil definition to represent a
genuinely final stage of cluster evolution.

[®£GC-07] Analysis of SN 2014] Early Phase
Spectra

Hyeonwoo Moon!, Keun-Hong Park? Tae Seog
Yoon!, Hyun-Il Sung'®, Soo Hyun Kim!, Ilseung
Han'?*, Sunkyung Park®

!Kyungpook National University, Seoul National
University, °Korea Astronomy and Space Science
Institute, ‘Kyung Hee University

We present the results of high resolution
spectral analysis for Type la supernova SN 2014] in
M82, which was discovered on 21 January 2014 UT.
We performed spectroscopic observations for SN
2014] in its early phase at Bohyunsan Optical
Astronomy Observatory with the high resolution
echelle spectrograph BOES attached to 1.8-m
reflector. Spectra of 26 epochs in 6 nights were
obtained from 22 January 2014 to 23 February 2014
UT. Spectral feature variations for several
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significant lines including Si II and Ca II lines will
be shown and discussed.

[®£GC-08] The optical afterglow of GRB
180205A

Gregory SungHak Paek, Myungshin Im, Changsu
Choi, IMSNG team

Center of the Exploration of the Origin of the
Universe, Astronomy Program, Department of
Physics & Astronomy, Seoul National Univsersity,
Gwanak-rho, Gwanak-gu, Seoul 08826, Korea

On 2018 February 5 a gamma ray burst with
trigger time 04:25:29.3 UT was detected by Swift
BAT and this event was named GRB 180205A. We
observed the optical afterglow of GRB 180205A
starting from about 1 hour after the burst until
February 22 in the optical bands with the Im
telescope of Deokheung Optical Astronomy
Observatory (DOAQ), the 1m telescope at Mt.
Lemmon Optical Astronomy Observatory(LOAO)
and the 0.8m and 0.25m telescopes at McDonald
Observatory.

According to the fireball model, which is a
well-accepted and conventional model for the
afterglow of the GRB, the mechanism of the
afterglow is that the expanding external blast wave
of the GRB successively collides with the ambient
medium and loses its energy, and as a result emits
radiation at wavelengths longer than gamma rays.

Here we present optical photometry and light
curve of the afterglow in the R band and analyze it
to characterize GRB 180205A.

[3®ZGC-09] Identifying Cluster Candidates in
CFHTLS W2 Field

Insu Paek'?, Myungshin Im'?, Jae-Woo Kim?, IMS
team!?

!Center for the Exploration of the Origin of the
Universe, ?Astronomy Program. Department of
Physics & Astronomy, Seoul National University,
JKorea Astronomy and Space Science Institute

Recent studies of galaxy clusters have shown
that the galaxy clusters in dense environment tend
to have lower star formation rate in local universe
with z < 1. However, this correlation is not
significant in galaxy clusters with z > 1. The study
of galaxy clusters around z=1 can yield insight into
cosmological galaxy evolution. Nevertheless, the
identification of galaxy clusters beyond the scope
of immediate local universe requires wide field
data in optical and near-infrared bands. By
incorporating data from Canada-France-Hawaii
Telescope Legacy Survey(CFHTLS) and Infrared
Medium-Deep Survey(IMS), the photometric

redshifts of galaxies in CFHTLS W2 field were
calculated. Using spatial distribution and
photometric redshifts, the galaxies in the field were
divided into redshift bins. The image of each
redshift bin was analyzed by measuring the
number density within proper distance of 1Mpc. By
comparing high density regions in consecutive
redshift bins, we identified the cluster candidates
and mapped the large-scale structure within the
CFHTLS W2 field.

[X£GC-10] Lyman-alpha radiative transfer
through outflowing halo models to
understand both the observed spectra and
surface brightness profiles of Lyman-alpha
halos around high-z star-forming galaxies

Hyunmi Song (£-310]), Kwang-il Seon (A3%Y)
Korea Astronomy and Space Science [nstitute
(el="T2 17 ¢8)

With a recent observational study of extended
Lyman-alpha halos around individual high-z
star-forming galaxies by Leclercq et al. (2017)
using MUSE, we perform radiative transfer
calculations to see if Lyman-alpha scattering can
explain the spatial extents of the halos together
with their spectra. We adopt a
spherically-symmetric halo model in which
Lyman-alpha sources and neutral hydrogen (HI)
medium have exponential density distributions. The
HI medium is set to have outflowing motion based
on a momentum-driven wind scenario in a
gravitational = potential well. We run our
Lyman-alpha radiative transfer code, LaRT, upon
this halo model for various sets of parameters
regarding the HI medium such as temperature,
optical depth, density scale radius, outflow
velocities, and dust content. We analyze simulation
results to see the impact of each parameter on
Lyman-alpha spectra and surface brightness
profiles, and degeneracies between the parameters.
We also find a parameter set that best reproduces
simultaneously the observed spectra and surface
brightness profiles of the MUSE Lyman-alpha
halos.

[XGC-11] Survey of Faint Quasar candidates
at 4.7 < z < 5.2

Suhyun Shin!?, Myungshin Im!?, Yongjung Kim'?,
Minhee Hyun'?, Woojin Park!®, Tae-geun Ji', Yiseul
Jeon®, Minjin Kim*®, Dohyeong Kim'!?, Jae-Woo
Kim?, Yoon Chan Taak!? and Yongmin Yoon'?,
Changsu Choi'?, Jueun Hong'? Hyunsung David
Jun®, Marios Karouzos’, Duho Kim®, Ji Hoon Kim®,
Seong-Kook Lee!'?, Soojong Pak'’, and Won-Kee
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!Center fore the Exploration of the Origin of the
Universe (CEOU), Astronomy Program, FPRD,
Department of Physics & Astronomy, Seoul
National University, ’LOCOOP, Inc., ‘Korea
Astronomy and Space Science Institute, °University
of Science and Technology. °Korea Institute for
Advanced Study, "Nature Astronomy, ®Arizona
State University, School of Earth and Space
Exploration, *Subaru Telescope, National
Astronomical Observatory of Japan, °School of
Space Research and Institute of Natural Sciences,
Kyung Hee University

To investigate the impact of the high-redshift
quasars on cosmic reionization, the faint end slope
of the quasars luminosity function has to be
determined precisely. More quasars with low
luminosity are needed to constrain the contribution
to reionization in the early universe. However,
finding these quasars has been regarded as tough
process owing to the improper shallow depth of
imaging data. In recent days, the release data of
Subaru Hyper Suprime-Cam (HSC) Strategic
Program survey which provide the deep images
reaching ~ 25 mag facilitates searching the faint
quasars candidates. To find faint quasar
candidates in ELAIS-N1 field, along with the HSC
data, two near-infrared (NIR) data sets also be
used : The Infrared Medium-deep Survey (IMS) and
The UKIRT Infrared Deep Sky Survey (UKIDSS) -
Deep  Extragalactic  Survey (DXS). Quasar
candidates selected from the multi-band color cut
were observed by the SED camera for QUasars in
EArly uNiverse (SQUEAN) instrument. To trace the
redshifted Lyman break efficiently, appropriate
medium bands comparable to targeted redshift
range are chosen. The most reliable quasar
candidates are finally determined through SED
fitting. Using this less luminous quasars
candidates, we can speculate the relation between
the quasar growth and the host galaxy unbiasedly
and estimate the contribution to the cosmic
reionization.

[®LGC-12] Specific star formation rate of the
MIR-selected galaxies in AKARI NEP-Wide

Dongseob Lee(0]=d), Hyunjin Shim(A & Xl)
Kyungpook National University(ZFZ20jelw, KNU)

We investigate the SFR-M, relation of the
infrared luminous galaxies selected in either 11 um
and 15pum from the 5.6deg® of the AKARI
NEP-Wide field. From the constructed
multi-wavelength catalog spanning 0.3 ym to 24
um, we select 3,408 S11 > 50 pJy galaxies and
1,896 L15 > 20 pJy galaxies which corresponds to
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Ly ~ 10" L, at z ~ 05 and 0.7 respectively.
Photometric redshifts of the selected galaxies were
derived using LePHARE and Coleman Extended
templates. ~98% S11 selected galaxies are galaxies
with <{z)(median redshift) ~ 0.4, and ~96% L15
selected galaxies are galaxies with <{z)> ~ 0.6. Star
formation rates and stellar mass of these galaxies
were calculated using MAGPHYS which derives
physical parameters with SED fitting. In the SFR-
M, diagram, 11 pm/15 um selected galaxies are
located in the main sequence of star-forming
galaxies at z ~ 1.

[®£GC-13] Photometric Properties and Spatial
Distribution of RSGs of Nearby Galaxy
System: Leo Triplet

Sowon Lee!, Howoo Chiang! and Young-Jong Sohn!
!Department of Astronomy, Yonsei University

We present the near infrared JHK photometric
properties and the spatial distribution of red
supergiants(RSGs) of NGC 3623, NGC 3627 and NGC
3628 in the Leo Triplet system using the data
obtained with 3.8m  UKIRT(United Kingdom
Infra-Red Telescope) at Hawaii. We checked
interaction between the three galaxies by making a
spatial density map of RSGs. From (J-KK)O
Color-Magnitude Diagram which include resolved
stars in three galaxy and control field with PARSEC
isochrone, we figured out the RSG candidates of
the Leo triplet are at 0.9<(J-K)0<1.2, mK<17.5 and
separated them from background and foreground
sources. Using gaussian kernel density estimation,
we drew spatial density map of RSGs in the Leo
triplet with an assumption that all RSGs are an
identical population. The density map shows
extended features of NGC 3628 to NGC 3627 along
the declination direction. The asymmetries between
NGC 3627 and NGC 3628 might be evidence for that
the distribution of actual star components(RSGs)
follows the neutral hydrogen distribution and also
for interaction between two galaxies. And the
extended features along the right ascension
direction might be a supporting evidence for the
existence of a TDG(Tidal Dwarf Galaxy). In case of
NGC 3623, we could not see any sign of interaction
in density map.

[£GC-14] Hydrodynamics Simulation of the
Off-Axis Cluster Merger Abell 115

Wonki Lee, Mincheol Kim, M. James Jee
Department of Astronomy, Yonsei University

Abell 115 is a renowned cluster merger at
z=0.197. It exhibits an asymmetric X-ray
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distribution with cometary tails and a
megaparsec-sized radio relic stretching in the
northeastern direction from the core of the
northern cluster. Many observations have
concluded that this cluster merger has a large
impact parameter, but there has been no
numerical analysis on the structure of Abell 115.

In this study, we simulate Abell 115 with Gadget?2
N-body/SPH code to reproduce the X-ray and
weak lensing features of Abell 115. We find a new
plausible merger scenario of Abell 115, wherein the
northern cluster is currently in an outgoing phase.
The predicted X-ray emission has a similar
morphology to the observed tail of the northern
cluster. However, in order to reproduce the
observed line-of-sight velocity and projected
distance while maintaining the two systems
gravitationally bound, the system should possess a
large projection angle, which makes the shock look
considerably more diffused than the observed
radio relic.

[®£GC-15] Determining the star formation
rate of type 2 AGNs with multi-wavelength
SED from UV to radio

Jeong Ae Lee, and Jong-Hak Woo
Astronomy Program, Department of Physics and
Astronomy, Seoul National University

Outflows are common among local AGNs. Woo et
al. (2017) suggested that AGN feedback through
outflows is delayed by a dynamical time scale
before the suppression of SFR is observationally
detected. However, these SFR have Ilarge
uncertainties because they were estimated by
Artificial Neural Network (ANN) method (Ellison et
al. 2016).

We measured the SFR of 21 far-IR matched
sources (z < 0.1) with total IR luminosity from
multi-wavelength SED fitting from UV to radio. 15
out of 21 sources were observed with JCMT
SCUBA-2 450 and 850um and 4 and 2 sources were
matched with archival data of JCMT SCUBA-2 and
Herschel SPIRE, respectively. We compared the
true SFR by SED fitting with ANN-based one. In
addition, we confirmed that sub-mm data are
important to determine the SFR with total IR
luminosity from SED fitting. Finally, we discuss the
significance of true SFR and further the AGN-SF
link.

[®£GC-16] Subaru Weak-lensing Analysis of
the Merging Cluster ZwCL 1447.2+2619 at
z=0.37

Juheon Lee, Myungkook J. Jee

Department of Astronomy. Yonsei University

ZwCL 1447.2+2619 is a merging galaxy cluster at
z=0.37 with clear substructures in X-ray emission
and galaxy distribution. In addition, the system
possesses distinct radio relics. In order to
constrain the merger scenario, it is necessary to
measure both the distribution and mass of the
cluster dark matter. We perform weak lensing
analysis of ZwCL 1447.2+2619 wusing Subaru
imaging data. We detect clear lensing signal from
the cluster after carefully addressing instrumental
systematics. In this poster, we present our
preliminary results on our mass reconstruction
and discuss the comparison with X-ray and radio
results.

[®£GC-17] Preprocessing of dark halos in
hydrodynamic cluster zoom-in simulations

San Han'!, Rory Smith?, Hoseung Choi!, Luca
Cortese®, Barbara Catinella®

!Department of Astronomy, Yonsei University, 50
Yonsei-ro, Seodaemun-gu, Seoul 03722, Republic
of Korea, ?Korea Astronomy & Space Science
Institute, Daejeon 305-348, Republic of Korea,
JInternational Centre for Radio Astronomy
Research, University of Western Australia, 35
Stirling Highway, Crawley, WA 6009, Australia

To wunderstand the assembly of the galaxy
population in clusters today, it is important to first
understand the impact of previous environments
prior to cluster infall, namely preprocessing. We
use 15 cluster samples from hydrodynamic
zoom-in simulation YZiCS to determine the
significance of preprocessing focusing primarily on
the tidal mass loss of dark matter halos. We find
~48% of the cluster member halos were once
satellites of another host. The preprocessed
fraction is not a clear function of cluster mass.
Instead, we find it is related to each individual
cluster's recent mass growth history. We find that
the total mass loss is a clear function of time spent
in a host. However, two factors can considerably
increase the mass loss rate. First, if the satellite
mass is approaching the mass of its host. Second,
when the halo suffers tidal mass loss at a higher
redshift. The preprocessing provides an
opportunity for halos to experience tidal mass loss
for a more extended period of time than would be
possible if they simply fell directly into the cluster,
and at earlier epochs when hosts were more
destructive to their satellites.

[®LGC-18] Effects of galaxy-galaxy
encounters on galactic spin and central
mass distribution
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Jeong-Sun Hwang', Changbom Park®

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

We use smoothed particle hydrodynamics (SPH)
models to study the evolution of galactic spin and
the distribution of gas and young stars in the inner
region of the galaxies through galaxy encounters.
Specifically, we perform numerical simulations of
interactions of a late- or an early-type galaxy with
either a late- or an early-type galaxy with and
without a gas halo at the closest approach
distances of 25 and 50 kpc. We find that an
early-type galaxy encountering a late-type galaxy
have a higher galactic spin and more gas and
young stars in the central region of the galaxy
after the collision. We are analyzing the role of a
gas halo on the changes of galactic spin and
central mass distribution during various
galaxy-galaxy encounters.

[®£GC-19] The impact of ram pressure on
the multi-phase ISM probed by the TIGRESS
simulation

Woorak Choi', Chang-Goo Kim? Aeree Chung'
!Department of Astronomy, Yonsei University,
Seoul, South Korea *Department of Astrophysical
Sciences, Princeton University, Princeton, USA

Galaxies in the cluster environment interact with
the intracluster medium (ICM), losing the
interstellar medium (ISM) and alternating their
evolution.  Observational evidences of the
extraplanar ISM stripped by the ICM's ram
pressure are prevalent in HI imaging studies of
cluster galaxies. However, current theoretical
understanding of the ram pressure stripping (or
ICM-ISM interaction in general) is still limited
mainly due to the lack of numerical resolution at
ISM scales in large-scale simulations. Especially,
self-consistent  modeling of the turbulent,
multiphase [ISM 1is critical to understand star
formation in galaxies interacting with the ICM. To
achieve this goal, we utilize the TIGRESS simulation
suite, simulating a local patch of galactic disks
with high resolution to resolve Kkey physical
processes in the ISM, including cooling/heating,
self-gravity, MHD, star formation, and supernova
feedback. We then expose the ISM disk to ICM
flows and investigate the evolution of star
formation rate and the properties of the ISM. By
exploring ICM parameter space, we discuss an
implication of the simple ram pressure stripping
condition (so called the Gunn-Gott condition) to
the realistic ISM.
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[®2GC-20] Testing Gravity with Cosmic Shear
Data from the Deep Lens Survey

Cristiano G. Sabiu, Mijin Yoon, M. James Jee
Astronomy Dept, Yonsei University

From the gaussian, near scale-invariant density
perturbations observed in the CMB to the late time
clustering of galaxies, CDM provides a minimal
theoretical explanation for a variety of
cosmological data. However accepting this
explanation, requires that we include within our
cosmic ontology a vacuum energy that is ~122
orders of magnitude lower than QM predictions, or
alternatively a new scalar field (dark energy) that
has negative pressure.

Alternatively, modifications to Einstein’'s General
Relativity have been proposed as a model for
cosmic acceleration. Recently there have been
many works attempting to test for modified gravity
using the large scale clustering of galaxies, ISW,
cluster abundance, RSD, 2lcm observations, and
weak lensing.

In this work, we compare various modified
gravity models using cosmic shear data from the
Deep Lens Survey as well as data from CMB, SNe
la, and BAO. We use the Bayesian Evidence to
quantify the comparison robustly, which naturally
penalizes complex models with weak data support.
In this poster we present our methodology and
preliminary constraints on f(R) gravity.

[®2GC-21] The Dependence of Type la
Supernova Luminosities on the Global and
Local Properties of Host Galaxies in the
YONSEI Supernova Catalog

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

Trends of Type la supernova (SN Ia) luminosities
with the properties of host galaxies are important
to study the wunderlying physics for an SN
progenitor system and explosion mechanism. In
the YONSEI SN catalog, we have a sample of ~600
SN and host data in the wider redshift range, and
two independent light-curve models, SALT2 and
MLCS2k?2. From this catalog, here we present that
SNe Ia in low-mass, globally and locally
star-forming environments are fainter than those
in high-mass, globally and locally passive
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environments, after light-curve shape and color or
extinction corrections. Our results are then
compared to previous studies, and show consistent
results.

[®£GC-22] Big Data Astronomy : Let's
"PySpark" the Universe
(dolol8 A&} @ PySparkE o]&et AwALR

+4)

Sungryong Hong
Korea Institute for Advanced Study

The modern large-scale surveys and
state-of-the-art cosmological simulations produce
various kinds of big data composed of millions and
billions of galaxies.

Inevitably, we need to adopt modern Big Data
platforms to properly handle such large-scale data
sets.

In my talk, I will briefly introduce the de facto
standard of modern Big Data platform, Apache
Spark, and present some examples to demonstrate
how Apache Spark can be utilized for solving
data-driven astronomical problems.

Y8/ Al AlY

[®ZSA-01] High Resolution Spectroscopic
Monitoring of Symbiotic Stars AG Draconis
and UV Aurigae

Soo Hyun Kim!, Tae Seog Yoon!, Hyung-il Oh!
!Kyungpook National University
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[®£SA-02] A comparison study between the
AESOPUS Low Temperature Opacity and that
of Ferguson, on Standard Stellar Models and
Isochrones

Yong -Cheol Kim' and Minje Beom?
!Astronomy Department, Yonsei University, Korea
?Astronomy Department, NMSU, USA

A comparison study between two low
temperature opacity tables has been conducted.
The opacity is the one of the major input physics

in stellar model construction. Opacity is generally
provided in a tabular form and as a function of 3
parameters, ie, density, temperature and chemical
composition. Among available opacity tables, it has
been common practice to utilize OPAL opacity table
(Iglesias & Rogers, 1996) augmented with Ferguson
opacity table (Ferguson et al. 2005) for the low
temperature domain. For low temperature domain,
another table, AESOPUS (Marigo & Aringer, 2009),
has been announced in 2007. Reportedly, this
opacity covers even lower temperature region, and
is compatible with that of Ferguson in the
overlapping temperature domain. To test the
compatibility, stellar models and isochrones for
various ranges in mass, metallicity and chemical
composition, have been constructed. It is
confirmed that there is no significant difference in
the stellar models and isochrones constructed with
the two different low temperature opacities.
Therefore, in the construction of stellar models
and isochrones, Ferguson low temperature opacity
can be replaced with the AESOPUS opacity. The
wider range in the temperature and chemical
mixtures, and the easier accessibility make
AESOPUS favorable in practical purpose.

[ZSA-03] Stellar Wind Accretion and Raman
O VI Spectroscopy of the Symbiotic Star AG
Draconis

Young-Min Lee!, Hee-Won Lee’, Ho-Gyu Lee?,
Rodolfo Angeloni’

!Sejong University, ?KASI, *Universidad de La
Serena

High resolution spectroscopy of the yellow
symbiotic star AG Draconis is performed with the
Canada-France-Hawaii Telescope to analyse the
line profiles of Raman scattered O VI broad
emission features at 6825 A and 7082 A with a view
to investigating the wind accretion process from
the mass losing giant to the white dwarf.

These two spectral features are formed through
inelastic scattering of O VIAN1032 and 1038 with
atomic hydrogen.

We find that these features exhibit
double-component profiles with red parts stronger
than blue ones with the velocity separation of ~ 60
km s—1 in the O VI velocity space.

Monte Carlo simulations for O VI line radiative
transfer are performed by assuming that the O VI
emission region constitutes a part of the accretion
flow around the white dwarf and that Raman O VI
features are formed in the neutral part of the slow
stellar wind from the giant companion.

The overall Raman O VI profiles are reasonably
fit with an azimuthally asymmetric accretion flow
and the mass loss rate ~ 4 X 10*—=7} M_sun yr*{—
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We also find that additional bipolar neutral
regions moving away with a speed ~ 70 km s*{—1}
in the directions perpendicular to the orbital plane
provide considerably improved fit to the red wing
parts of Raman features.

[®LSA-04] Intensive Monitoring Survey of
Nearby Galaxies: Current Status

Myungshin Im!, Changsu Choi', Gu Lim', Sophia
Kim', Seunghak Gregory Paek', Joonho Kim!,
Sungyong Hwang', Suhyung Shin!, Insu Baek!,
Sangyun Lee!, Sung A O', Sung Chul Yoon',
Hyun-Il Sung®, Yeong-Beaom Jeon? Sang Gak
Lee®, Wonseok Kang®, Tae-Woo Kim® Sun-gil
Kwon®, Soojong Pak?, Shuhrat Eghamberdiev®, and
IMSNG Team

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

’Korea Astronomy & Space Science Institute
3National Youth Space Center

YSchool of Space Research and Institute of Natural
Sciences, Kyunghee University

SUlugh Beg Astronomical Institute, Uzbekistan

SNe light curves have been used to understand
the expansion history of the universe, and a lot of
efforts have gone into understanding the overall
shape of the radioactively powered light curve.
However, we still have little direct observational
evidence for the theorized SN progenitor systems.
Recent studies suggest that the light curve of a
supernova shortly after its explosion (< 1 day)
contains valuable information about its progenitor
system and can be used to set a limit on the
progenitor size, R*. In order to catch the early
light curve of SNe explosion and understand SNe
progenitors, we are performing a ~8hr interval
monitoring survey of nearby galaxies (d < 50 Mpc)
with 1-m class telescopes around the world.
Through this survey, we expect to catch the very
early precursor emission as faint as R=21 mag
(~0.1 Rsun for the progenitor). In this poster, we
outline this project, and present a few scientific
highlights, such as the early light curve of SN
2015F in NGC 2442.

nLEH & J|E

[®£SE-01] IAnalysis of Michigan catalog of
HD stars

Yongcheol Shin!, Jihyun Yoo!, Jeongeun Kim',
Wonseok Kang', Sanggak Lee”
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!National Youth Space Center, *Seoul National
University
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[®2SE-02] Development of the Astronomy
Education Program for Elementary Students

and Astronomy Outreach Initiative : &S5l
Aedus 2273 g2 53 A2t disst

Jinhee Yu'??, Seunghyun Kim? Yongik Byun® San
NamKung'?, Eunseok Lee?, Donggan Park?, Hyunsik
Jo?, Hyunyoung Lee!?, Yojun Hyun? ,Jungmin Kim'?,
Jeehye Yu'!?, Honggyu Lee?

!Astrocamp Contents Research Institute, Goyang
10329, Korea, ?Astrocamp, Goyang 10329, Korea,
JDepartment of Astronomy, Yonsei University &
University Observatory, Korea,
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[ZSE-03] Citizen Science in KMLA

Sukbum A. Hong, SeungJunRhee, Jeongjun Yun,
Minseok Kim, Seung Ho Lee, Jaihyun Kim,
Gukmyeong Son

Korean Minjok Leadership Academy

We present a study of citizen science performed
at Korean Minjok Leadership Academy (KMLA). The
importance of citizen involvements in scientific



studies has been increasing, with remarkable
results and performances. For instance, the
discovery of an impact scar near Jupiter's south
polar region (A. Wesley, 2009) led to an
international campaign of professional
observations to understand the asteroidal collision
responsible for the scar. Citizen science at KMLA
has been and will be mainly conducted by
members of the astronomical observation club
‘Apple-Pie’ through amateur telescopes. Members
of ‘Apple-Pie’ are specialized in various fields
related to astronomy, from planetary science to
cosmology. The spectrum not only includes fields
that are directly related to astronomy but also
fields such as computer science and
astrophotography. The scheduled construction of a
new observatory will further enable students to
participate in higher level projects such as
planetary monitoring over long timescales and the
observation and detection of solar system bodies
and exoplanets. In addition, a new supervisor with
expertise and research experience in galactic
astronomy, planetary science, and meteorology has
joined the school faculty. He will supplement
students with fundamental theoretical backgrounds
and essential research techniques to enhance
astronomical research at KMLA. KMLA's ultimate
goal is to deploy a remote-controlled observatory
available to aspiring scientists around the world to
create a network of citizen science system. The
prime observational conditions of KMLA and the
willingness of the students and faculty members
will provide a competitive edge for KMLA over
other similar institutes in Korea.

[ SE-04] ctivity Report of Young
Astronomers Meeting in 2017-18 Season

Doohyun Choi', Jinhyub Kim? Doori Han®, Seok-jun
Chang!, Jisu Kang®*, Donghyun Kim?® Sophia Kim®
Mina Park® So-Myoung Park’

'Department of Astronomy and Space Science,
Sejong University, *Department of Astronomy,
Yonsei University, *Department of Astronomy,
Space Science and Geology, Chungnam National
University, ‘Department of Physics and Astronomy,
Seoul National University, *Department of
Astronomy and Atmospheric Sciences, Kyungpook
National University, °Department of Astronomy and
Space Science ,University of Science and
Technology (UST), ’School of Space Research,
Kyung Hee University
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[IM-01] IGRINS observations of a Herbig Be
star, MWC 1080

/8% 2 2 8

I-Joong Kim', Heeyoung Oh', Woong-Seob Jeong'
'Korea Astronomy and Space Science Institute

Through MIRIS Paa Galactic plane survey, a lot
of Pao. blobs were detected along the plane. To
reveal their characteristics, we are planning to
collect NIR high-resolution spectroscopic data for
them by wusing Immersion GRating INfrared
Spectrograph (IGRINS). Here, we present the
preliminary results of the IGRINS observations for
a Herbig Be star, MWC 1080, which is one of the Pa
o blobs detected in Cepheus. This Herbig Be star is
known to possess a lot of young stellar objects
(YSOs) and bright MIR (10-20 um) nebulosity in its
vicinity. From IPHAS Ho data, we revealed large
extended Ho features that correlate well with MIR
and 13CO morphologies around MWC 1080. A part
of the Ha features shows a bow shock shape to the
northeast of the primary star MWC 1080A, which
seems to be due to an outflow from MWC 1080A.
Through IGRINS observations, we detected faint [Fe
Il A1.644 ym and H2 1-0 S(1) A2.122 um emission
lines around the bow shock feature. Interestingly,
to the east region of MWC 1080A, we also detected
strong [Fe II] and H2 emission lines with a couple
of velocity components, which suggests the
detection of a new outflow from another YSO.
Broad Bry A\2.1662 um line and H2 lines with
various velocity components were detected around
the bright MIR and Ho nebulosity as well.

[3IM-02] High-resolution Optical and
Near-infrared Monitoring Observations of
2MASS ]J06593158-0405277

Sunkyung Park!, Jeong-Eun Lee!, Tae-Soo Pyo?,
Hyun-1Il Sung®, Sang-Gak Lee?, Wonseok Kang®,
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Tae Seog Yoon®, and Won-Kee Park®

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

We present the results of high-resolution optical
(R ~ 30,0000 and near-infrared (R ~ 45,000)
spectroscopic monitoring observations of a new FU
Orionis-like  young  stellar  object, 2MASS
J06593158-0405277. FU Orionis objects (FUors) are
well-studied examples of episodic accretion
because of their outburst phenomenon. Recently,
2MASS ]J06593158-0405277 exhibited an outburst
and was identified as a FUor. It provides an
important opportunity to investigate the whole
FUors phenomenon from its pre-outburst to its
post-outburst phase. We monitored 2MASS
J06593158-0405277 with the BOES and the IGRINS
since Dec 25, 2014 (UT). We detected several wind
and disk features and present here our analysis
for time variations of those spectral lines.

[3ZIM-03] TRAO Key Science Program:
mapping Turbulent properties In
star-forming MolEcular clouds down to the
Sonic scale (TIMES)

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

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

Turbulence is a phenomenon which largely
determines the density and velocity fields in
molecular clouds. Turbulence can produce density
fluctuation which triggers a gravitational collapse,
and it can also produce a non-thermal pressure
against gravity. Therefore, turbulence controls the
mode and tempo of star formation. However,
despite many years of study, the properties of
turbulence remain poorly understood. As part of
the Taeduk Radio Astronomy Observatory (TRAO)
Key Science Program (KSP), “mapping Turbulent
properties In star-forming MolEcular clouds down
to the Sonic scale (TIMES; PI: Jeong-Eun Lee)”, we
have mapped two star-forming clouds, the Orion A
and the p Ophiuchus molecular clouds, in 3 sets of
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lines (13CO 1-0/C180 1-0, HCN 1-0/HCO+ 1-0, and
CS 2-1/N2H+ 1-0) using the TRAO 14-m telescope.
We aim to map entire clouds with a high-velocity
resolution (~0.05 km/s) to compare turbulent
properties between two different star-forming
environments. We will present the preliminary
results wusing a statistical method, Principal
Component Analysis (PCA), that is a useful tool to
represent turbulent power spectrum.

[®£IM-04] Differences between N-PDFs
derived from Continuum and Molecular
Emission Toward the Orion A Molecular
Cloud

Yong-Hee Lee!, Jeong-Eun Lee!, Hyeong-Sik Yun!,
Jongsoo Kim?, Yunhee Choi!, Steve Mairs®, Doug
Johnstone®

!Kyung Hee University, School of Space Research.
’Korea Astronomy and Space Science Institute,
SNRC Herzberg Astronomy and Astrophysics.

The probability distribution function of column
density (N-PDF) has been used for studying the
characteristics of molecular clouds. In particular,
the properties of N-PDF can reveal the nature of
turbulence and gravity inside the molecular cloud.
We use the dust continuum emission at 450 pm
and 850 pum observed as part of the JCMT Gould
Belt Survey (GBS) (Mairs et al. 2016), the 12CO
J=1-0 line observed with the 45 m telescope at
Nobeyama Radio Observatory (NRO) (Shimajiri et
al. 2011), 13CO, C180 and HCO+ J=1-0 observed
with the 13.7 m telescope at Taeduk Radio
Astronomy Observatory (TRAO), as part of the
TRAO Kkey science project, “mapping Turbulent
properties In star-forming MolEcular clouds down
to the Sonic scale” (TIMES; PI: Jeong-Eun Lee). We
here present the N-PDFs derived from the
continuum and the molecular line emission toward
the Orion A molecular cloud and compare their
behaviors in order to investigate the chemical and
optical depth effects on the N-PDF.

[®ZIM-05] Dichotomy of the Galactic Halo as
Revealed by Carbon-Enhanced Metal-Poor
Giants

Jaehun Jung', Young Sun Lee?, Young Kwang Kim?
!Department of Astronomy, Space Science, and
Geology, Chungnam National University, Daejeon
34134,

South Korea

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

We present distinct chemical and kinematic
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properties associated with the inner and outer
halos of the Milky Way, as identified by metal-poor
stars from the Sloan Digital Sky Survey. In
particular, wusing carbon-enhance metal-poor
(CEMP) giants, we first map out the fractions of
CEMP-no stars (without strongly enhanced
neutron-capture elements) and CEMP-s stars (with
a large enhancement of s-process elements) in the
inner- and outer-halo populations, separated by
their spatial distribution of carbonicity ([C/Fel).
The CEMP-no and CEMP-s objects are classified by
their  different levels of absolute carbon
abundances, A(C). We investigate characteristics of
rotational velocity and orbital eccentricity for these
sub-classes within the halo populations. Distinct
kinematic features and fractions between CEMP-no
and CEMP-s stars identified in each halo region
will provide important clues on the origin of the
dichotomy of the Galactic halo.

[3ZIM-06] Gemini Observations of Planetary
Nebula Candidates toward the Galactic
Center

Jihye Hong! Deokkeun An!, Janet P. Simpson?, Kris
Sellgren®, Solange V. Ramirez?, Angela S. Cotera”
!Ewha Womans University, °SETI Institute. *Ohio
State University, ‘Caltech IPAC

We present high-resolution near infrared (IR)
spectra of two candidate planetary nebulae (PNe)
that were serendipitously found toward the Galactic
center (GC). Our spectra obtained using GNIRS on
Gemini North reveal strong Br Yo and He I
recombination lines. In one of the targets, we
confidently detect Pa &§ emission. Based on Br Yo
and Pa ¢ lines, we estimate a foreground
reddening to be Av=27 mag, which confidently puts
this object at the GC distance. Along with the
presence of highly excited emission lines such as
[S 1V], [Ne III], [Ne V], and [O IV] detected in the
mid-IR spectra from the Spitzer Space Telescope,
and the extended emission in the Pa %
narrow-band image from the Hubble Space
Telescope, this makes it the first spectroscopically
confirmed PN in the GC.

[ZIM-07] Correlation between Magnetic-field
directions and intensity gradients in Orion A
region

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

Magnetic fields play an important role in
star-forming processes by regulating gravitational

collapse. In filamentary structures of star-forming
regions, magnetic fields are likely to be aligned
with minor axes of filamentary molecular clouds
because matter freely moves along magnetic field
lines. Orion A region, one of the well-known
high-mass star forming regions, has long filament
structure. In order to study magnetic field
directions with respect to the filamentary structure
in Orion A, we have analyzed 850 pm dust
polarization observations obtained with the James
Clerk Maxwell Telescope (JCMT). We found tight
correlation of dust intensity gradients and
magnetic field directions. It was estimated that
81% of magnetic field segments are aligned with
density gradients within 40 degree. In conclusion,
we confirmed most of magnetic field segments are
perpendicular to the major axis of the filament in
Orion A.

[®£AT-01] Automation of Kyung Hee
Astronomical Observatory 76 cm Telescope

Seoyeon Byeon!, Tae-Geun Ji?, Hye-In Lee?,
Sunwoo Lee?, Soojong Pak?, Myungshin Im®

'Dept. of Astronomy and Space Science, Kyung Hee
University, ?School of Space Research, Kyung Hee
University, °Center for the Exploration of the
Origin of the Universe (CEOU), Astronomy
program, Dept. of Physics & Astronomy, Seoul
National University

We plan to automatize the operation of Kyung
Hee Astronomical Observatory (KHAO) 76 cm
Telescope by adapting KAOS30 (KHU Automatic
Observing Software for McDonald 30 inch
Telescope). The software is developed to improve
the efficiency of the observation system for
monitoring transients and variable sources. It has
installed and operated at McDonald 30 inch
telescope since 2017 August. KAOS76 (KHU
Automatic Observing Software for KHAO 76 cm
Telescope) consists of four packages: Telescope
Control Package (TCP), Data Acquisition Package
(DAP), Auto Focus Package (AFP), and Script Mode
Package (SMP). Most of the packages can be
configured by minimized modifications of the codes
because it includes common libraries for FLI
instruments and also ASCOM standard. TCP, DAP,
and AFP control astronomical devices. SMP
supports automatic observing in a script mode.
TCP of KAOS76 can communicate with the TCS via
ASCOM. Also, KAOS76 has an extra function to
compensate the misalignment of the polar axis. In
this poster, we show the current status of the
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observing system with KAOS76.

[®£AT-02] Introduction to Development of
KaVA Digital Filter using GPU

Jae-Hwan Yeom!, Se-Jin Oh', Duk-Gyoo Roh!,
Dong-Kyu Jung!, Chung-Sik Oh!, Hyo-Ryoung Kim!,
Jae-Sik Shin', Ju-Yeon Hwang? Min-Gyu Song',
Tae-Hyun Jung'

'Korea Astronomy and Space Science Institute,
’SET System
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[®ZAT-03] Wavelength Calibration Solution of
VPH Grating Slitless Spectroscopy Image

Seong A 0'?, Suhyun Shin', Myungshin Im’,
Yongmin Yoon!, Yongjung Kim'

!Center for the Exploration of the Origin of the
Universe (CEOU), Astronomy Program, Department
of Physics & Astronomy, Seoul National University,
“Department of Astronomy and Atmospheric
Sciences, Kyungpook National University

Spectroscopic observations commonly use a slit
or fiber: however, non-slit spectroscopy enables us
to observe a larger number of targets in one frame
of image. Hence, it has been adopted as an
observational mode for observatories like HST and
JWST. Slitless spectroscopy requires wavelength
calibration solutions in order to distinguish and
measure the absorption / emission lines from the
spectra with high accuracy. We installed the
Volume Phase Holographic (VPH) grating to
SQUEAN camera on the McDonald 2.1m telescope
and obtained images with spectral resolutions of ~
100 and 200. In order to derive the wavelength
calibration, we measured the distances between the
Oth order images and spectral features of various
quasars. The distances are converted to
wavelengths using the known wavelengths of the
emission lines. We tested several different methods
of spectral extraction and peak estimation of
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emission lines. We will present the results for the
wavelength calibration and suggest the reliable
methods to find the solution.

[®£AT-04] Optical Setup for Full-Field
Imaging Test of MATS Limb Telescope

Sunwoo Lee!, Arvid Hammar?, Woojin Park!,
Seunghyuk Chang®, Soojong Pak'

!School of Space Research and Institute of Natural
Science, Kyung Hee University, ?Omnisys
instruments AB, and °Center for Integrated Smart
Sensor, Korea Advanced Institute of Science and
Technology (KAIST)

The MATS (Mesosphere Airglow / Aerosol
Tomography Spectroscopy) satellite is a Swedish
scientific microsatellite which Kyung Hee University
participates in developing. The limb telescope of
the MATS satellite is designed with Ilinear
astigmatism-free off axis optical configuration
which allows wide field of view (5.67% X 0.91°). Here
we present the full-field optical performance test
setup that consists of a point source, a collimator,
the limb telescope and a CCD (Charged Coupled
Device). The incidence angle of the collimator was
carefully controlled by the rotary stage under the
limb telescope. The imaging tests represent
expected results without dominant aberrations.

[®ZAT-05] Development Process for Slit Mask
Exchanger Mechanism Prototype (SMEM-P) of
the Giant Magellan Telescope Multi-object
Astronomical and cosmological Spectrograph
(GMACS)

Hye-In Lee!, Erika Cook®, Tae-Geun Ji', Seoyeon
Byeon?, Suehee Pak? Froning Cynthia®, Jennifer
Marshall®, Darren L. Depoy®, Soojong Pak'

ISchool of Space Research, Kyung Hee University,
’Department of Astromomy & Space Science,
Kyung Hee University, *Department of Physics &
Astronomy, Texas A&M University, Department of
Computer Science, Dongduk Women's University

GMACS is one of the instruments for the Giant
Magellan Telescope (GMT) which will provide wide
field, multi-object, moderate resolution
spectroscopy of faint targets. KHU (Kyung Hee
University) is in charge of control software of
GMACS. As a first step, the Slit Mask Exchange
Mechanism Prototype (SMEM-P) will be used as a
preliminary example to make development process
between electronics and high level software.
Recently, we have developed a sample program to
communicate with low level devices via EtherCAT.
It is expected to be a mockup design for software
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and control system of GMACS. In this poster, we
show the development process and test operation
results of control software for SMEM-P.

[®£AT-06] SNU Astronomical Observatory
1-m Telescope

Myungshin Im, Gu Lim, Jinguk Seo, Gregory
SunHak Paek, and Metaspace/Planewave
Astronomy Program/CEOU, Dept. of Physics &
Astronomy, Seoul National University

Astronomy education and research can benefit
from a high performance telescope that is easily
accessible in campus. Such a facility allows
hands-on education of observations, small
research projects, test of new instruments, and
time-domian study of astronomical phenomena.
Recently, SNU reconstructed a 40-year old
observatory (also known as SAE0), and
established the new SNU Astronomical Observatory
(SAO) on that site. On 2018 March 27, the 1-m
optical telescope was successfully installed at SAO.
Since then, this telescope has been producing
wonderful images. This poster will give an overview
of the 1-m telescope, and its performance.

[3®LAT-07] First Light of the Newly-installed
1-m Telescope in SNU Astronomical
Observatory (SAO)

Gu Lim'? Myungshin Im"? Jinguk Seo? Gregory
SungHak Paek!?

!Center for the Exploration of the Origin of the

Universe

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

On 2018 March 27, a 1-m telescope was installed
at the SNU Astronomical Observatory (SAO) which
is a newly constructed building at the site where
the previous Kwanak Observatory (Old observatory
; PAE) stood. A series of test observations have
been performed on this telescope, and we report
the first results from the test observations in this
poster. In particular, we present seeing values,
limiting magnitudes and sample images taken with
a 4kX4k CCD camera (21'%X21°).

[®£AT-08] KVN W-band Receiver Upgrade for
84-116 GHz bandwidth

Do-Heung Je, Moon-Hee Chung, Seog-Tae Han,
Seog-Oh Wi, Min-Kyu Song, and Do-Young Byun
Korea Astronomy and Space Science [nstitute
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[®XAT-09] Software Architecture of KHU
Automatic Observing Software for McDonald
30-inch telescope (KAOS30)

Tae-Geun Ji', Seoyeon Byeon? Hye-In Lee!, Woojin
Park!, Sang-Yun Lee®, Sungyong Hwang®, Changsu
Choi®, Coyne A. Gibson®, John W. Kuehne’, Travis
Prochaska®, Jennifer Marshall®’, Myungshin Im®
Soojong Pak!

!School of Space Research, Kyung Hee University,
’Dept. of Astronomy & Space Science, Kyung Hee
University, *Center for the Exploration of the
Origin of the Universe (CEOU), Astronomy
Program, Dept. of Physics & Astronomy, Seoul
National University, ‘McDonald Observatory of The
University of Texas at Austin, *Dep. Of Physics &
Astronomy, Texas A&M University

KAOS30 is an automatic observing software for
the wide-field 10-inch telescope as a piggyback
system on the 30-inch telescope at the McDonald
Observatory in Texas, US. The software has four
packages in terms of functionality and is divided
into communication with Telescope Control System
(TCS), controlling of CCD camera and filter wheel,
controlling of focuser, and script for automation
observing. Each interconnect of those are based
on exe-exe communication. The advantage of this
distinction is that each package <can be
independently maintained for further wupdates.
KAOS30 has an integrated control library that
combines function library connecting each device
and package. This ensures that the software can
extensible interface because all packages are
access to the control devices independently. Also,
the library includes the ASCOM driver platform.
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ASCOM is a standard general purpose library that
supports Application Programming Interface (API)
of astronomical devices. We present the software
architecture of KAOS30, and structure of
interfacing between hardware and package or
package and package.

KMTNet

[£KMT-01] Exploring the temporal and
spatial variability with DEEP-South
observations: reduction pipeline and
application of multi-aperture photometry

Min-Su Shin', Seo-Won Chang?®, Yong-lk Byun®*
Hahn Yi*, Myung-Jin Kim!, Hong-Kyu Moon!,
Young-Jun Choi!, Sang-Mok Cha'®, Yongseok Lee'®
!Korea Astronomy and Space Science Institute,
?Australian National University, >ARC Centre of
Excellence for All-sky Astrophysics, *Yonsei
University, *Kyung Hee University

The DEEP-South photometric census of small
Solar System bodies is producing massive
time-series data of variable, transient or moving
objects as a by-product. To fully investigate
unexplored variable phenomena, we present an
application of multi-aperture photometry and
FastBit indexing techniques to a portion of the
DEEP-South year-one data. Our new pipeline is
designed to do automated point source detection,
robust high-precision photometry and calibration
of non-crowded fields overlapped with area
previously surveyed. We also adopt an efficient
data indexing algorithm for faster access to the
DEEP-South database. In this paper, we show some
application examples of catalog-based variability
searches to find new variable stars and to recover
targeted asteroids. We discovered 21 new periodic
variables including two eclipsing binary systems
and one white dwarf/M dwarf pair candidate. We
also successfully recovered astrometry and
photometry of two near-earth asteroids, 2006
DZ169 and 1996 SK, along with the updated
properties of their rotational signals (e.g., period
and amplitude).

[ZKMT-02] Web services for KMTNet
operation(Q] A4 EFMA|AE] 2o JAJH|A)
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[ZKMT-03] Overview of KMTNet Control
Software

Sang-Mok Cha'? Chung-Uk Lee!, Yongseok Lee!?,
Dong-Jin Kim!, Dong-Joo Lee!, Seung-Lee Kim!, Ho
Jin?

'Korea Astronomy and Space Science Institute,
2School of Space Research, Kyung Hee University
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2 @905t= PC-TCS ma3, a7 A3-A9 & A
H Aoj& Yot full-closed loop PID Z1EE g7
&, 27A, BEEA, 5 A, 2494, 2% BYEH 5
o] Hx A|AHELS Aojst= AUX controls T2 720 g

g}, 7ot Aloj AZEQoj: RAlo|AR /dH
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Records of the origin and early evolution of
the solar system in rocks and minerals

Z|¥ 7t Byeon-Gak Choi
A 2Ojsly X]2}8kid S v} bchoi@snu.ac.kr

A A tifd2 E220h Z1A, Bv AR A
|2 EAlsi, F5] 4Rgto] 1A & qAI} Y= £
Az}, shAIEE, ¥ES- 55] 23 (mixing)o] dojus £
7F 0 = 1A S84 EgAIY S8 Ret ahg o
7152 IAESA 220 § & BEo] 9l

A#E AQst 1A ggA 42 sty HoiMe
A2 gotet 449 2 (meteorites)S A, &
A2 U7} Alg2 slMetop st olZ2 n]M(Apollo
mission)of] 9]t LA (lunar rocks) XF](Papike et al.,
1998), stolH A} n]M(Hayabusa mission)o]] 2Jst 433
A(asteroid) A]& AjF]|(Nakamura et al., 2011), AE}H
AE 0O]M(Stardust mission)o| 9lst & Alg RF
(Zolensky et al., 2006) £0] SX}of| &3tct.
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A4 1-03] Space Missions to Asteroids

Sang-Young Park
Department of Astromomy, Yonsel University,
Seoul, Korea

Asteroids represent a significant resource for
space exploration and scientific research. Various
scientific missions have already performed and
planned to investigate and understand the
characteristics of asteroids. This talk introduces
many space missions to asteroids. Representing
missions to asteroids are the NASA's NEAR, Deep
Space-1, Dawn, OSIRIS-Rex, SCOUT, DART, and
ESA’s Rosetta, and JAXA's Hayabusa 1 and 2, and
DESTINY+ missions, and others.

Although it is a very rare event, the possibility
of Earth-crossing asteroids (ECAs) colliding with
the Earth can never also be ignored. Numerous
mitigation concepts also have been proposed to
deflect ECAs in preparing for the disasters which
might occur in future days. In the early studies for
mitigation schemes, most of analyses were
centered on to deflect ECAs with impacting the
energy to the object to change its orbit. This talk
also introduces many methods to deflect the orbit
of ECAs, and shows spacecraft trajectories to
asteroids.
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[91-P01] Excitation Processes of the CH4
Aurorae of Jupiter and Saturn

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

Recently, an analysis of 3-micron spectra of CH4
line emission from our Gemini/GNIRS observations
of Jupiter's polar regions yielded an unexpected
result: The homopause (~1 microbar pressure
level) located directly above the long-lasting
8-micron CH4 north-polar hot spot (Great
8-micron Hot Spot: GHS) is cool compared with the
temperatures of nearby auroral regions (Kim et al.
2017). Most of the 8-micron emission of the GHS
originates from

CH4 at the ~1 mbar level (i.e., deeper in the
stratosphere, where cooling time is several years),
much longer than at the altitude of the
homopause. We propose a mechanism to explain
the temperature difference: locally-fixed and
transient, but energetic auroral particles, which
can penetrate to the 1 mbar level and deposit
energy there creating and maintaining the GHS.
For Saturn, thus far we have not detected
distinctive 8-micron nor 3-micron CH4 hot spots
in the polar regions. We will present a possible
implication for this difference between Jupiter and
Saturn. [Kim, S.J. et al., Icarus, 281, 281-285, 2017. ]

[41-P02] Experimental Apparatus for
Opposition Effect at Seoul National
University

Yoonsoo P. Bach, Masateru Ishiguro, and Jin-Guk
Seo

Department of Astronomy and Physics, Seoul
National University (A£0jgl), Seoul, South Korea

The Opposition Effect (OE) is an enhancement of
the brightness of a reflecting light as the phase
angle (the Sun-target-observer angle) approaches
zero. The mechanisms have been studied both
theoretically and experimentally and nowadays
recognized that there are two major mechanisms,
namely, coherent backscattering OE (CBOE) and
shadow hiding OE (SHOE). From data analyses of
an S-type asteroid Itokawa taken with the
Hayabusa spacecraft onboard camera, it is
suggested that the CBOE would be dominant at
phase angle smaller than ~ 1.4 deg, while SHOE
dominates at larger phase angles (M. Lee & M.
Ishiguro, under review). The study on the physical
parameters which affect the OE, such as size and
composition, will lead us to find a way to
disentangle each of them from observation. The
experiments in lab, however, faces two major

72 | Bull. Kor. Astron. Soc. Vol. 43 No.1, Apr. 2018

difficulties: (a) the detector blocks the incident
light if phase angle is nearly zero and (b) incident
and emission angles must be controlled with high
angular resolution to prevent blurring of OEs at
different phase angles in one measurement. In this
presentation, we introduce a new apparatus which
has been installed at Seoul National University to
investigate the OE in our lab, and summarize the
initial results. It will be a valuable starting point to
establish infrastructure in Korea, and will shed
light on the investigation of OE physics using
laboratory simulants.

[A91-P03] Simulations of the Lunar
Exosphere: Effects of Multiple Sodium
Sources on Coma and Tail

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

Since there are two-different observational
constraints for the lunar exosphere data, it is
interesting to find the best exospheric model that
can account for the observed characteristics of the
lunar coma and tail simultaneously (Lee & Kim,
2017).The characteristics of the lunar exosphere
can be constrained by comparing simulated models
with observational data of the coma and tail. In
this work, considering effects of triple sodium
sources (two dayside sources: a low- and a
high-velocity component; and an Isotropic source
component), we present time-dependent
simulations showing initial conditions around the
lunar coma and the final stage of the lunar tail.
Based on an updated 3-D lunar exosphere model
(Lee & Kim, 2017), we are presenting the simulated
images of the lunar sodium coma and its
correlation with lunar tail’s physical parameters.

[Lee, D.W. & Kim, S.J. 2017. BAAS, 49, 417.18]

[¢1-P04] UAVE o] &3t Adtat= A2] X3P
et oby Aaetel wlw

Terrain surveying for gully in Svalbard
using UAV and comparison with Mars

o]A|-&-(Jaeyong LEE)",
OGUCHI)?.

!Graduate School of Frontier Sciences, The

University of Tokyo, lee@csis.u-tokyo.ac.jp.

?Center for Spatial Information Science, The
University of Tokyo.
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[91-P05] Impact deformation of Feldspar in
Achondrite: NWA 2727, NWA 3117, NWA 856
Meteorite

Jaeyong LEE!, Timothy J. FAGAN?

!Graduate School of Frontier Sciences, The
University of Tokyo, lee@csis.u-tokyo.ac.jp.

’Dept. of Earth Sciences, Waseda University.

We investigated shock  history of three
achondrite meteorites: NWA 3117, a howardite
from asteroid Vesta, NWA 2727, a breccia from the
Moon, and NWA 856, a shergottite from Mars.
Shock histories were evaluated from deformation
of plagioclase feldspars. Feldspar grains were
classified based on observations in cross-polarized
light as undulatory, mosaic, mosaic-recrystallized
or maskelynite. This sequence represents
increasing deformation of original feldspar
crystals. Undulatory crystals have wavy extinction,
mosaic crystals have patchy extinction, and
mosaic-recrystallized grains appear as if they were
originally coarse-grained and have recrystallized to
mosaics of small equant crystals. Maskelynite
grains are isotropic, indicating transformation to
glass. Based on feldspar deformation, the degrees
of impact processing are NWA 856 > NWA 3117 >
NWA 2727. The high deformation of NWA 856 is
expected because this sample is from Mars, which
is a large parent body and requires a powerful
impact to accelerate a rock to escape velocity. In
contrast, the parent body of NWA 3117 (Vesta) is
smaller than that of NWA 2727 (the Moon), yet
NWA 3117 appears more highly deformed than

NWA 2727. One possible explanation is that NWA
2727 is from a relatively young part of the Moon,
which has not been exposed to impacts as long as
the surface of Vesta.

[41-P06] Regional Variations in Spectra of
(25143) Itokawa taken with Hayabusa/AMICA

Sunho Jin, Masateru Ishiguro
Seoul National University

The Hayabusa remote-sensing images of
near-Earth asteroid (25143) Itokawa exhibited large
diversity in spectral properties. The evidence
suggests a various degrees of space weathering on
the surface. It is known that the space weathering
changes the spectra of S-type asteroids redder and
reduces the depths of absorption around lpm. It is
therefore possible to determine the surface ages
through the investigation of the degree of space
weathering. It is, however, reported that the
scattered light components severely degrade the
Asteroid Multiband Imaging Camera (AMICA)
images, especially at the wavelengths >0.86 ym. Our
team came up with a technique for subtracting the
scattered light components (Ishiguro 2014). Here,
we upgraded the techniqu e by applying simplex
algorism to correct the artifacts for all AMICA
bands. This new technique enables to apply for the
longest channel (i.e., zs-band at 1.01 pm) images,
which was not studied so far. With the AMICA all
bands data, we estimated the surface ages at the
different location to be 0.6-2 Myr. Based on this
data together with the geological information (e.g.
gravitational potentials and local). we will discuss
about the evolution of surface materials on the
asteroid.
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- =2X4=: Near-IR Polarization of the

Northeastern Region of the Large Magellanic Cloud
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Parameters of Halo Coronal Mass Ejections and
Their Propagation to the Earth
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Solar Dynamics Laboratory Group

We aim to reveal the dynamical nature of the
Sun showing various kinds of active phenomena,
cycles,
producing solar flares, solar winds and coronal
mass ejections. We investigate these phenomena

such as solar activity active regions

numerical based on
computer simulation and ground-based and/or
space observations. The members of our group
are Dr. Tetsuya Magara (leader), Jun Mo An, and
Hwanhee Lee (MS-PhD combined course). Currently

by combining modeling

we put our focus on the recycling process of
magnetic fields in the interior of the Sun, the
transporting process of magnetic fields through the
solar convection zone to the solar atmosphere, the
dissipating process of magnetic fields in the solar
atmosphere, and the erupting process of a
magnetized coronal plasma toward the
interplanetary space. We also collaborate with the
space weather group at NICT (National Institute of
Information and Communications Technology) in
develop a
three-dimensional magnetohydrodynamic simulation
model with unstructured grids that is used to

investigate the Sun-Earth system.

Japan in order to state-of-art
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The Astrophysics and Cosmology group is

headed by Prof. Changbom Park, Research Profs.
Juhan Kim and Ho Seong Hwang, and KIAS

scholar Prof. Christophe Pichon. There are
currently eight research fellows: Drs.Stephen
Appleby, Owain  Snaith, Motonari Tonegawa,

Hyunsung Jun, Yi Zheng, Jaehyun Lee, Sungryong
Hong, and Christoph Saulder.

Prof. Park is carrying out the Korea Dark
Energy Survey (KDES) project, which aims to
uncover the nature of the dark energy component
of the universe. Prof. Park is leading the Korean
Scientist Group (KSG) participating in the Sloan
Digital Sky Survey (SDSS) IV that started in July
2014. SDSS 1V consists of three survey programs,
APOGEE-2, MaNGA, and eBO0OSS. He is also a
member of the Dark Spectroscopic
Instrument (DESI) consortium, which plans to
wide-field multi-object
spectrograph to carry out dark energy-related
survey

Energy

construct a new

sciences. Individual members of the
astrophysics group have been active in their

research in 2017.

Prof. Pichon  built estimators for dark
energy and primordial non-Gaussianity
using count-in-cells in the large deviation Ilimits
and validated them on the Horizon Run 4
simulation. He is leading a group of astronomers,
the Spine collaboration which quantifies the impact
of the cosmic web on galactic assembly and

morphology in simulations and data



(COSMOS, VIPERS, He estimated in
particular the alignments
of galaxies on weak lensing, the role of AGN
feedback on cusps, the importance of mergers in
driving stellar mass growth. He also investigated
galactic discs and
nuclear clusters near supermassive black holes.

GAMA).

effect of intrinsic

the secular evolution of

Research Prof. Juhan Kim is making the
next-generation GOTPM code, which adopts a new
scheme and a new
topology for large
cosmological simulations. He is also simulating the
non-standard cosmological models including
clustering Quintessence, CPL dark energy, and
non-general relativity aiming to study the
model-dependent Large-Scale Structure clustering.

He is now working on the study of gamma-ray

domain  decomposition

hierarchical network

emissions from the dark matter annihilation in
galactic halos using these simulations. Together
with Dr. Oh-kyoung Kwon, Dr. Chan Park at KISTI
and Jihye Shin at KASI, he is now implementing
the OpenMP parallelism to RAMSES code for the
Horizon Run 5 simulation.

Research Prof. Ho Seong Hwang has worked on
galaxy redshift surveys for cosmology and galaxy
evolution study. He studied the evolution of cosmic
voids identified from observations (HectoMAP) and
simulations (Horizon Run 4), and found that the
physical properties of voids are consistent with the
predictions ofthe standard Lambda cold dark
matter studied the galaxy
properties in a wide range of environments
including galaxy clusters and galactic satellite
systems to examine the environmental effects on

model. He also

galaxy evolution. He worked on the analysis of
spectral energy distributions of nearby star-forming
galaxies using the JCMT JINGLE survey data.

Dr. Hyunmi Song has now move to KASIL
Together with Dr. Sungwook Hong, and Prof. Park,
Dr. Song continued to work on planting quasars in
N-body
simulation, Horizon Run 4. Dr. Hyunmi Song, Prof.
Ho Seong Hwang, and Prof. Park worked on the
spatial and kinematic distributions of the Abell2199
cluster galaxies and rotational motion of Abell
2107 using the MMT/Hectospec redshift data.

dark matter halos of a cosmological

Dr. Raphael Gobat has focused on quiescent

galaxies at z~2. He has realized the first
spectroscopic  detection  of
gradients in high-redshift passive galaxies and,
estimated the amount of residual gas in these
galaxies. Both results point to inside-out
gravitational quenching as the main mechanism for

the cessation of star

stellar  population

formation in massive
galaxies. He has left KIAS at the end of the year
tenure-track position at the

Catholic University of Valparaiso, in Chile.

for a Pontifical

Dr. Stephen Appleby has written codes to extract
the Minkowski functionals and tensors from two-
and three-dimensional density fields and s
currently applying them to the latest galaxy
catalogs, with the intention of constraining the
expansion history of the Universe and exploring
the nature of dark energy. With Prof. Eric Linder
(LBNL) he is also studying a class of scalar-tensor
dark energy models which attempt to resolve the
cosmological constant problem by breaking the
coordinate invariance of de Sitter vacuum states.

Dr. Jihye Shin has moved to KASI in November.
She has studied the effects of large-scale density
fluctuation modes on cosmological hydrodynamic
simulations. She has been also preparing a
large-volume high-resolution hydrodynamic
simulation, Horizon Run 5, with Prof. Park, Prof.
Kim, and Dr. Snaith. She published two papers on
hydrodynamic simulations of Galactic center and on
probability distribution function of the cosmic

density field.

Dr. Owain Snaith, along with Prof. Kim and Prof.
Park, has worked on the effects of the initial
conditions and spatial resolution in cosmological
simulations with RAMSES. He has published a
paper on the outskirts of dark matter halos, and
the link between the splashback and virial radii.
He is
friends-of-friends linking length on galaxy group
catalogues. He is working on the Horizon Run 5

studying the impact of chaning the

simulations, along with Dr. Shin at KASI, and is
focusing on the tuning the subgrid physics to
match observations.

Dr. Motonari Tonegawa is analyzing the Horizon
Run 4 galaxy simulation data, focusing on the
pairwise velocity probability distribution function as
a function of pair separation, angle, and galaxy
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mass, to construct a model which describes the

effects of redshift space distortion accurately
within the framework of the streaming model. He
alignments of blue
star-forming galaxies at the highest redshift so far

(z~1.4), using the spectroscopic catalog of the

also measured intrinsic

FastSound survey.

Dr Hyunsung Jun joined the astrophysics group
in June 2017. He is working on understanding the
physics of active galactic nuclei (AGN) in terms of
black hole growth, obscuration, and galaxy-black
hole coevolution. He is also working on how AGN
affects the host galaxy through ionized outflows,
and has initiated long-term monitoring programs
to utilize AGN variability in estimating the size of
the unresolved substructures.

Dr. Yi Zheng, together with Prof. Park and Dr.
Tonegawa, is working on modeling the small-scale
galaxy redshift space correlation function with
streaming model strategy. Meanwhile, he s
working on improving the redshift space distortion
(RSD) model ofgalaxy power spectrum, through
TNS model strategy and velocity decomposition
strategy. He has also helped his collaborators to
conduct an accurate measurement of halo velocity
bias in simulations, fulfilling a loophole in precision

cosmology.

Dr. Jaehyun Lee joined the astrophysics group in
August 2017. He has investigated the assembly
history of galaxies in various environments using a
semi-analytic model of galaxy formation
andevolution. He has also looked into directional
dense

galaxy spin vectors in

cosmological

changes of
environments using zoomed
hydrodynamic simulations. He is currently working
with Prof. Parkand Prof. Kim on galaxy assignment
in cosmological simulations withvarying
cosmological parameters by utilizing semi-analytic

approaches.

Dr. Sungryong Hong joined the astrophysics
group in October 2017. He is working with Prof.
Park on investigating topological structures of the
large-scales structures in theUniverse. Along with
Dr. Ho Seong Hwang, he works to measure graph
Digital Sky Survey (SDSS)

them with theoretical

statistics of Sloan
compare
predictions from the KIAS mock galaxy catalogs.

data and

84 / Bull. Kor. Astron. Soc. Vol. 43 No.1, Apr. 2018

Dr. Christoph Saulder arrived at KIAS in
November. His primary focus of research is
studying the global properties of early-type galaxies
to improve the fundamental plane distance
estimates. Using this distance indicator, he wants
to obtain peculiar motions from SDSS data to
measure the factor B and to study
large-scale

observational data to the expectations from the

growth

structures by comparing the

Horizon Run 4.
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Prof. Trippe's group at Seoul National University
studies the properties of the jets of active galactic
nuclei, especially blazars. The group currently
comprises 7 graduate students and 1 postdoc.
They perform radio astronomical observations
using data from various radio telescopes and
interferometers, including KVN, KaVA, VLBA, and
ALMA. In 2017, they completed the first year of a
KVN Key Science Project named "Plasma-physics
of Active Galactic Nuclei" (PaGAN). In 480 hours of
observing time with the KVN, they studied the core
polarization of 14 AGN at 22, 43, 86, and 129 GHz
and constrained outflow geometries via Faraday
rotation measurements. Prof. Trippe's group also
began to optical

operate an intensity
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interferometer in a laboratory on the SNU campus:
this interferometer serves as a testbed for a
future larger astronomical interferometer. The
various group activities received financial support
from the NRF and KASI and from the BK21+
program, and resulted in 3 peer-reviewed journal

papers in 2017.
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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
multi-wavelength investigations, the state-of-art
space and ground-based telescopes around the
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 conceiving new
approaches to investigate the active processes in

the central regions of galaxies.
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EXPLORE UNCHARTED TERRITORY OF THE LNIVERSE

We use facilities all around the world and build new instruments to study
exotic objects such as supermassive black holes, the most energetic cosmic explosions,
as well as ancient large scale structures of galaxies,

to understand the cosmic history and evolution of our Universe.

To learn new wonders of the universe unveiled by us, visit
http://ceou.snu.ac.kr

& ceou

CENTER FOR THE EXPLORATION OF
THE OR N OF THE UNIVERSE

Designed by Minhee Hyun (CEOU/SNU), Photographed by Las Campanas Observatory .
Magellan Walter Baade Telescope, one of the facilities with CEOU access, observing quasars and galaxy clusters in the early universe
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2018 = sh=rh3]

National Agenda Project

Optical Wide-field Patrol
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Near-infrared lmagisf_:T _ ctrometer for Star formation History
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Visualize your Imagination
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IGRINS on GEMINI South
March - July 2018
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IGRINS Fact Sheet
H & K bands with R ~ 45,000
43 spectral orders

over 1.45 to 2.5 ym

5" x 0.34" slit
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