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Z=SB-21 S| =SB-71 =M
ZESB-22 2015 ZSB-72 xse
o ZSB-23 HbaZz ZSB-73 RS
SB-24 T =] ZID-43 B
HESB-25 HEMZ ZID-44 2M
ESB-26 HES A ZID-45 EIEXSY
SB-27 HEENM ZID-46 AlAS
ZSB-28 HEQ ZID-47 AlSi
SB-29 HEQ ZID-48 oF7|H
SB-30 HtS| A ZID-49 ay=
3=SB-31 HH O R HID-50 Mz
HESB-32 g5 RN ZID-51 k=i
SB-33 QX B} ZID-52 O|AtEH
SB-34 Qbx 3} ZID-53 O|AtEH
ZSB-35 QA ZID-54 eloj
ZSB-36 oM ZID-55 e
SB-37 BESS ZID-56 MES
ZSB-38 BESS ZID-57 S
SB-39 SAEH ZID-58 S{aHm

SB-40 28
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108 172 (=) AW 2]

Hizag (02| oE)

[XIT] W =HZA I W
I dHER(ZELH) [p.29]
13:30~14:00 [ZIT-01] The Square Kilometre Array in
Australia Douglas: Bock(CSIRO)
14:40 ~ 14:30 F4 2 %
[7GC] W 25 2% I W
EE OlZE(™EN) [p.29]

14:30~14:45 [FGC-01] HST/WFPC2 Imaging of the Dwarf
Satellites And XI and And XIIl : HB Morphology and
RR Lyraes: %A (HE4), Ata Sarajedini(University of
Florida)

14:45~15:00 [7+GC-02] Mystery of the Most Isolated
Globular Cluster in the Local Universe: #214, 1A=,
g, ol (A1)

15:00~15:15 [FGC-03] Young Stellar Populations in
Triangulum Galaxy (M33): 784, o|4=3(ZFH ),
Luciana Bianchi(Johns Hopkins University)

15:15~15:30 [GC-04] SMBH Mass Estimate Discrepancy
and lts Origin of NGC 6861: A (A&th/AAO), Matt
Owers(AAQ)

15:30~15:45 [+GC-05] Diagnostics to Probe Environmental
Effects on Late—type Galaxies in the Virgo Cluster:
3091, Aol (M)

15:45~16:00 [7-GC-06] Ho Formation from HI by the Ram
Pressure: A4, A42(A1FH), Aol (AH)

16:00 ~ 16:30 ¥2FH 2F 157

52|
g ol (M=t) [p.30]

16:30~17:00 [%IT-05] My Research on Galaxies,
Large-Scale Structures in the Universe, and Cosmic
Microwave Background Radiation: B} (15 7}8h)

17:00 ~ 18:00 @=HES3| 3753

18:30 ~ AYAAL (A 18)

14  Bull. Kor. Spa. Soc. 21(2), Oct 2012

108 17¢€() (AW H]
H2Lu%d (2tHCtE)
[7+SS] W EHAH I W
Xt M. Ishiguro (M&LH) [p.31]

1

14:30~14:45 [SS-01] HFAZE B3 & 1H REY YA
37] Zz4 zh:]}d 7&%3.’;( o

14:45~15:00 [8S-02] @3} 3}
w2 oz 74
olfr, L5A(FEU)

15:00~15:15 [8S-03] Analysis of landing site for lander
and rover on Moon and Mars: A 8a}, 7o)z, 154,
o]F3], 718, A (I9-)

15:15~15:30 [1SS-04] Analysis of Martian topside
jonospheric data obtained from Mars Advanced Radar
for Subsurface and lonospheric Sounding onboard
Mars Express: o1z, A&zl 158, o538, #7]9,
A2 (F9-4)

15:30~15:45 [1SS-05] High resolution imagings of the
Gegenschein with WIZARD: %%F, Masateru Ishiguro
(A&, |49

16:00 ~ 16:30 X2AF %{ 17

108 17¢(=) [&RH =1
H3LEY (2=

(ST H 28 L S84 I ”
ah: 2SE(SM) [p.32]

14:30~14:45 [7-ST-01] Stellar surface gravity extracted from
Wilson-Bappu effect: Bd7, UM, o]4-(75d]),
ol ’gZHA &)
14:45~15:00 [7-ST-02] The Effects of Nitrogen and Oxygen
Abundance Variations on The Evolutionary Tracks of
Low-Mass Stars: Y54}, o]9<, ¢4, d7)E,
@ﬁé(oﬂ*ﬂtﬁ)
15:00~15:15 [+ST-03] OH, SiO and HO maser emission
in O rich AGB stars: #5, A4 Y(S5)
15:15~15:30 [ST-04] IRAS 09425-6040: A Silicate Carbon
Star with Crystalline Dust: A%, BAF(F5)
15:30~15:45 [#ST-05] Identification and spectral analysis
of the CIBER/LRS detected stars: #R7+(A2tj),
T. Matsumoto(X-&Tl/JAXA), olFE(AH-ed),
T. Arai(JAXA), J. Battle(NASA),
J. Bock(NASA/California Institute), S. Brown(NIST),
A. Cooray(University of California),
V. Hristov(California Institute), B. Keating(University of
California), P. Korngut(NASA/California Institute),



TEEE =FHE N AIZtE

o]t} 8] (H&41), L. R. Levenson(California Institute),
K. Lykke(NIST), P. Mason(California Institute),

S. Matsuura(JAXA), ‘F-<9(HE4),

T. Renbarger(University of California), A. Smith(NIST),
. Sullivan(California Institute), T. Wada(JAXA),

A3 (HEA), M. Zemcov(NASA/California Institute)

16:00 ~ 16:30 XAF =¥ {13

108 17 (=) (XM 2]
HaZad (ChO|L2E|F)

=
ds, 1% wa—' A4, A5, o9, BEA,
184, SRR
|

15:00~15:15 [TID-03] Ray tracing simulation of SCOTS
test for GMT secondary mirror: 719, 748G A ),
A4 (dEed)

15:15~15:30 [FID-04] SPICA &A1&
A g3t olgig], 484, e

s y T1.0 71y
21, ‘a‘ﬁi Y, OH g, ¥17], ALF, Toshio

- T, 71071 o\t
olﬂﬁﬂ(ﬁ%aﬂ_/usﬂ ojth2], A, w5, w7l
ALF(HEA) 2,

6] Progress Report on Development of
the MIRIS, th Main Payload of STSAT-3: #%32]

(%

d

2

foﬂ/UST) OMW A, TEE

-1 0 o & L_ -1 0 o
(&5-<) Olf’é%(/‘i%tﬂ) Toshlo Matsumoto(ASIAA/
ISAS/JAXA)

16:00 ~ 16:30 ¥AF ¥ {37

109 17Y) [(HA 2]
HS5LuZ (HHM2E)

[7'OLY] B =ZHMMHI W
g dEel(M=t) [p.35]

13:30~13:50 [%O0LY-01] Astronomy Outreach Activities in
China: Ziping Zhang(China)

13:50~14:10 [2O0LY-02] Astronomy: Bangladesh: Mohakash
Milan(Bangladesh)

14:10~14:30 [%0LY-03] Instruments in Education and
Popularization of Astronomy in Indonesia: Hakim L.
Malasan(Indonesia)

14:30~14:50 [%0LY-04] Astronomy Education in Cambodia:
Chan Qeurn Chey(Cambodia)

16:00 ~ 16:30 XAE %X 17

10

O
E
11|1“ 2 (

=) EW =]
(op&z|olE)

[7'EPl B NHES 5 UKZE A
g 018 H(ESMH)

[|>

09:00~09:15 [EP-01] Tuh& E(iHigmm)el 5 A7
TR AF WAAUZS FHOE YA

BES

o184, WAE(EH)

09:156~09:30 [EP-02] =

ERHR) A% FAARRA/FR), BIHARA),
o145 )

54 2d AA: o914, AFEH(FE), A4 (RHEA)
o] &4HZ =)
09:45~10:00 [TEP-04] At=<] Az} JAL wIH 3|
(HEQ), o71R0HEg), Hue, ddH(HEA)
10:00~10:15 [TEP-05] 48 FH4723E o] &3 HA9 23
H57 wgH &g $A(Fsr A 1), WA (A,

10:30 ~ 11:00 F42] & o]%

[71GC] W %25 I W
e A8 2(MHBH) [p.36]
11:00~11:15 [GC-07] Local Ha Emitters: Low-z Analogs

of z>4 Star-Forming Galaxies: A& (745 ),
Ranga-Ram Chary(Spitzer Science Center)
11:15~11:30 [+GC-08] Searching for Fly-by Encounters of
Galaxies in Cosmological Simulations: ¢Hd3, # 43
S8 (AA), AFEH2EHE), SAZ(AA)
11:30~11:45 [F-GC-09] On the origin of post-merger
features in galaxy clusters: 3%, o4 (AAH)
11:45~12:00 [-#GC-10] Strong Accretion Shock Waves in

BALFAGYL M3 2%, 20128 108 15
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Cluster Outskirts and Possibility of Cosmic—-Ray
Population Inversion: 4%, F&5(5dd), 234
(F-t)

12:30 ~ 14:00 $-F714 &A1 3 #A Business Meeting

12:30 ~ 14:00 HAAZE (A=

[RcA

18)

13:00 ~ 14:00 ¥F&¥ ¥ 158/ 28 24 2 #F

(= W =HZA O N
e USE@EEY) [p.37]

14:00~14:30 [%IT-02] Supernova Remnants, Supernovae,
and Their Progenitors: T-23 (A& tf)

14:30 ~ 15:00 ARzl &4

[7GC] W 2F235t I W
g 48383 [p.37]

15:00~15:15 [GC-11] Gaseous Structures in Barred
Galaxies: Effects of the Bar Strength: 288, A-%4,
83 (A 2d)

15:15~15:30 [7-GC-12] On the Assembly History of Stellar
Components In Massive Galaxies: ©] A&, o]4
(A )

15:30~15:45 [7+GC-13] The Spitzer First Look survey
Verification Field : Deep Radio and multi-wavelength
properties: A71&, AAZ(AEH), M. S. Yun, AgHA
(University of Massachusetts), 71<13HAZh)

16:00~16:15 [7-GC-14] The Chemical Properties of PG
Quasars: A7, $-F3H(A&d]), Tohru Nagao(Kyoto
University)

16:15~16:30 [GC-15] The Black Hole Mass — Stellar
Velocity Dispersion Relation of Narrow-Line Seyfert 1
Galaxies: &8.41, $E8HA&)

16:30 ~ 17:00 X2H %% 2%

[p-39]

17:00~17:30 [&IT-03] 571" Aol Absl- A4 o= m|3
(B E)

17:30 ~ 19:00 ¥=¢-F3453 713

16 Bull. Kor. Spa. Soc. 21(2), Oct 2012

1910 ~ W (@94 1)
F24 S0 BT 34

10¥ 18¥(S) [EM =]
H2Eed (EHHCHS)

[7SE] W B 3! 2F2F I W

_C'>_
e MSEME) [p.39]

09:00~09:15 [7-SE-01] The study on source regions of
solar energetic particles detected by widely separated
multiple spacecraft: B3 (748 t)), D. E. Innes, R.
Bucik(Max Plank Institute), ¥-&71(7Z3t)

09:15~09:30 [*SE-02] Height Dependence of Plasma
Properties in a Solar Limb Active Region Observed by
Hinode/EIS: ©]7 (7 gldl), S. Imada(lSAS), &4,
o] xlo] (74 gl )

09:30~09:45 [7-SE-03] A HIGH FREQUENCY TYPE |l
SOLAR RADIO BURST ASSOCIATED WITH THE 2011
FEBRUARY 13 CORONAL MASS EJECTION: 274
(FF91), Nat Gopalswamy, #HF9(NASA), A=4
(HEA/NASA), Seiji Yashiro(NASA/Catholic University)

09:45~10:00 [SE-04] Observation of an Ellerman bomb
and its associated surge with the 1.6 meter New
Solar Telescope at Big Bear Solar Observatory:
&34, AFH, vrEnl, Ram Ajor Maurya, &8
(Aed), Ade, 298(ded), 2274 (Big Bear Solar
Observatory)

10:00~10:15 [7-SE-05] Relationship Between EUV Coronal
Jets and Bright Points Observed by SDO/AIA: HYE,
o] 44, olxlo], H&A, A&7, AA(H )

10:15~10:30 [7-SE-06] Current Status and Improvement of
the Fast Imaging Solar Spectrograph of the 1.6m
telescope at Big Bear Solar Observatory: 1%,
AFA, 55, FFA), s, T95, UAA,
27347 %4), +34(Big Bear Solar Observatory)

10:30 ~ 11:00 F4 % °o]F

) [p.41]

11:00~11:15 [7*SE-07] Doppler Shifts of the Ha Line and
the Ca Il 854.2 nm Line in a Quiet Region of the Sun
Observed with the FISS/NST: A4, vl %84
(Aed), Bd5, 24X (AE), ¢34, Wenda Cao
(Big Bear Solar Observatory)

11:15~11:30 [7-SE-08] A Solar Cyclone with Chromospheric
Running Wave: Tetsuya Magara, SHER, 0|83,
A4, Satoshi Inoue, 234 (733 )

11:30~11:45 [-SE-09] Magnetic Field Strength in the
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Upper Solar Corona Using White-light Shock
Structures Surrounding Coronal Mass Ejections:
AZ(HE4), Nat Gopalswamy(NASA), F&7)
(A8, 244 (HE), Seiji Yashiro (NASA/Catholic
University )

11:45~12:00 [SE-10] ElYFE-5d <
Inversion Line?] 7184, &4
A ol (F ), HAHE(HTA), 25, o
()

12:00~12:15 [7-SE-11] Low ionization state plasma in
CMEs: ¢]zlo](#3t), John C. Raymond(Harvard-
Smithsonian Center)

12:15~12:30 [7"SE-12] The Optical Characteristics of the
Soft X—-Ray Telescope Aboard Yohkoh: The On- and
Off-Axis Point Spread Function: A15=3.(743),
Takashi Sakurai(NAOJ)

12:30 ~ 14:00 HAAZE (A 18)

13:00 ~ 14:00 ¥2H 9% 13/ 2% oA £ A3}
14:30 ~ 15:00 A &4
[7'SE] M Eie 3! LFEF I W

g O (HEH) [p.42]

15:00~15:30 [%SE-12] Observation of long-term
disappearance and reappearance of the outer
radiation belt: o], AulHZ5d), AAZI(AE),
AR e, 2A3], vng(F5H), Vassilis Angelopoulos
(UCLA), Aol AES), o838, 445 (FE)

15:30~15:45 [#SE-13] Statistical study on nightside
geosynchronous magnetic field responses to
interplanetary shocks: #54, 7138 (743,
Tohru Araki(Polar Research Institute), ©]%&&, o]24
235(73)

15:45~16:00 [-SE-14] Effects of plasmaspheric density
structure on the characteristics of geomagnetic ULF
pulsations: A4, ol&F, HHY, o] 27 3H)

16:00~16:15 [*SE-15] Modeling of Energetic Neutral Atom
(ENA) Emissions During a Magnetic Storm for
CINEMA/TRIO: o] 27, AYZ, g, AE3%, A7,
A8, o]5&(43 ), Linghua Wang, Robert P. Lin,
George K. Parks, John Sample(University of
California), Edward C. Roelof(Johns Hopkins
University)

16:15~16:30 [1-SE-16] Pc1/EMIC waves observed at
subauroral latitude during sudden magnetospheric
compressions: 7% (A8 ), Kazuo Shiokawa(Nagoya
University), ol&, A&, o] (74ld)

16:30 ~ 17:00 ¥&H oxE 2%

19:10 ~ g (AdA 18)

108 18%(S) [EM =]

H3ZEY (RZ=F

(ST H 28 L S84 O W
g O (HEH) [p.44]

09:00~09:15 [1ST-06] Fundamental parameters of the
eclipsing binaries in the Large Magellanic cloud:
AT, 7AE(AEF)

09:15~09:30 [#ST-07] Observational Properties of GSC
2855-0585 in the Vicinity of the Eclipsing Binary
V432 Per: TAIR(Aed/Z 2, olAS-, A5d,
o] F%, o|HAH(HE)

09:30~09:45 [1ST-08] V345 Case| F7|®ste} Fwaral
A ARA, A3 (S 5)

09:45~10:00 [7-ST-09] Asymmetric Light curves of Contact
and Near-Contact Binaries: Pakakaew Rittipruk, 7<%
(A&

10:00~10:15 [ST-10] =84 VW Bootise] BVRI &4}
A S AWA, -9, AsN(EE), S8t

stars in Globular clusters with Multiple Populations:
U5, w57, WY, old=(AA)

10:30 ~ 11:00 ¥4 4 o)%

[7SS] W E{A I 5! oA/ da 4 W
I S E=(EEH) [p.45]

11:00~11:15 [7SS-06] 17P/Holmes: Contrast between
before and after the 2007 outburst: Masateru Ishiguro,
A A ), HEe

11:15~11:30 [5-SS-07 FUV] observation of the comet
C/2001 Q4 (NEAT) with FIMS: ¢Joim, w1739 (37 ¢)),
Paul D. Feldman(Johns Hopkins University), 3+¢-&
(H#4), Jerry Edelstein(University of California)

11:30~11:45 [7-SS-08] Planetary companions orbiting K
giant HD 208527 and M giant HD 220074: o34,
I (HE), WEHAE)

11:45~12:00 [7-SS-09] Phase dependent disk averaged
spectra and light curve of the Earth as an habitable
exoplanet ; Ray-tracing based simulation using 3D
optical earth system model: §%<%, 7143, 443
(A1)

12:00~12:15 [7SS-10] DETECTION OF WIDE PLANETARY

BALFAGYL AP 2%, 20128 108 17
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SYSTEM WITH MICROLENSING: ¢, By
FAFYAE), 71T HEE)

12:15~12:30 [71-SS-11] Using Light Travel Time Effect to
Detect Circumbinary Planets with Ground—Based
Telescopes: Tobias Cornelius Hinse(H#<1)

12:30 ~ 14:00 HAAZE (AHA 1E)
13:00 ~ 14:00 ¥2F 2§ 14/ 2% s 2 #F
14:30 ~ 15:00 A &4

[7LVI B ZARH S 7|EL W
7 HEA(ERY) [p.47]

o

15:00~15:15 [FLV-01] =573 2444 AshA| ARgo]
W SEF R VAL 5 S4Yl, B4,
015 (352)

15:15~15:30 [FLV-02] A=A <1z} 588 A4,
BU%, H99(359)

15:30~15:45 [FLV-03] L&/3Y} 4FshA| 7o) g7l #3e
e P TR
(359)

15:45~16:00 HLLV 04] 1}7] *ﬂﬁ]@ﬁ}%ﬂﬂﬂ

16:30 ~ 17:00 X2H %xE 2%

19:10 ~ o 3 (AR 1E)

108 18¥ (%) [EM =]
Hadwd (ChO]H2E|E)

09:00~09:15 [FID-07] 543l A e TA A FFHAE S
A3t A A Askd 4S9 A=k o), Hzle},
ol& 4, ol3)d, ¥, W
HET, wet(AE), o
Maryland)

09:15~09:30 [+ID-08] Integration of Large SCD for the
CREAM experiment: Ao} | g ¥rdE ML
o] 4], o (c]stoirh)

09:30~09:45 [7+1D-09] Design and Construction of Detector
Module for UFFO Burst Alert & Trigger Telescope:

212 Youn Roh(¢]3Ht),
38, L4 (Univ. of

O

18 Bull. Kor. Spa. Soc. 21(2), Oct 2012

Aofgk(o]3tol ), Salleh Ahmad, Pierre Barrillon
(University of Paris-=SudIl), Sgren Brandt, Carl
Budtz-Jgrgensen(Technical University of Denmark),
Alberto J. Castro-Tirado(Institutode Astrofisica de
Andalucia-CSIC), Pisin Chen(National Taiwan
University), Z=3(aAAd)), #A5(F714), Paul
Connell(University of Valencia), Sylvie Dagoret-
Campagne(University of Paris—Sudi1), Christopher
Eyles(University of Valencia), Bruce Grossan(University
of California), Ming—Huey A. Huang(National United
University, Miao-Li, Taiwan), A%, #A&, A4l
(o]stoAd), HAZHAA), Al (o]stoAd), A.S
Krasnov (Moscow State University), ©]2, 43]%
(o]3}oIdh), Eric V. Linder (o]3}olth, University of
California), T. -C. Liu(National Taiwan University),
Niels Lund(Technical University of Denmark),
UAS(T714), da(elgkdl), F=9-(National
Taiwan University), Mikhile |I. Panasyuk(Moscow State
University), 2r9&, Jakub. Ripa(]3teid), Victor
Reglero, Juana M. Rodrigo(University of Valencia),
George. F. Smoot (o]3}oddl, University of California),
A7L(o)3td ), Sergei. Svertilov, Nikolay Vedenkin
(Moscow State University), Min-Zu Wang(National
Taiwan University), Ivan Yashin(Moscow State
University)

09:45~10:00 [F1D-10] The Electronics system of the Ultra
Fast Flash Observatory Pathfinder: 7#]&(o]3toid)),
HAF(AA), HAF(714), B, Aol

2]

Arinl(o]stolh), AALH(AA), Held, o4,
d3x(e]steidl), WASE14), dary, I

Jakub. Ripa, A174-&(o]gtdl)

10:00~10:15 [FID-11] The Burst Alert and Trigger
Telescope for the Ultra Fast Flash Observatory
Pathfinder: va12-(o]gteid), =g (A,
HAF(F714). A, Aok, 1AL, A9
(c]3tedd), AAEHAA), e, o4, A3
(olstod), MAS(3714), 2H4E, Jakub. Ripa,
78 Lo 5o of)

10:15~10:30 [FID-12] The Slewing Mirror Telescope of the
Ultra Fast Flash Observatory Pathfinder:
Ari(o]stolny), HAJ(AAD), Gelzt, AR
(olstoid), AAZHAA), e, HAL, o]
AR, (o] stoiny), HA-(FH7]4), Bl
Jakub. Ripa, A7-&(o]3teif)

ofek ;15 =3

10:30 ~ 11:00 F4 & °]F

[ID] B 257(7] A XM I B
Eh: ot g (HE ) [p.50]

ZaoUA| 543 13507
A dAF B35S 93 TUS(Tracking Ultraviolet



Setup) 2 Pinhole Camera 7§ 2 X a§Arak 7wl
AR, Ao, yag, BrdS, AA2(o]stold)),

o] 4(7]5+<d), AefzHolstoldi), GARIPOV G, KHRENOV

B, KLIMOV P, PANASYUK M(Moscow State University)

11:15~11:30 [F+ID-14] Vibration test and verification of
Multi—-Anode—Photo—Multiplier-Tube’s survivability with
X-Ray Coded Mask Gamma Ray Burst Alert Trigger
mechanical system in space launch environment:
HAF(AAN), HAF(FH14), B9, Zelzt, v,
Ax&(o]gteqd), AASHAA), A8, o2, A3z
(olgtoit), MAS(F714), Uar(o]stdd]), HAS-
(National Taiwan University), 24, Jakub. Ripa,
A7 e(o] 8o i)

11:30~11:45 [F1D-15] Improved measurement uncertainty
of photon detection efficiency for single pixel Silicon
photomultiplier: ¥&71(AAI), o], Azle}
(olgteldl), A ZHAA), olF], utdS(o]stoif)

11:45~12:00 [T1D-16] Real scale lunar apparent albedo
and moonshine simulation with improved 3D lunar
optical model with Apollo 10084 soil sample: F713],
A ZH(AA)

12:00~12:15 [F+ID-17] On-orbit test simulation for field
angle dependent response measurement of the
Amon-Ra energy channel instrument: A48, 71413}
FE&(AA), R4 (G2 %), Mike Lockwood

(University of Reading)
12:30 ~ 14:00 HAAIZE (WA 1E)

13:00 ~ 14:00 ¥2F =¥ 15/ 2% ux 2 #A

14:30 ~ 15:00 ARzl &4

[ID] W 2X7(7] A XA IV E
b |

[wal

=
w8 % B4 A8, oy

o
15:156~15:30 [71D-19] <A 718947 2
1

A Al 27

2

[e]
&58(71°44)
15:30~15:45 [TID-20] Geant4Z o]&3F STEIN 7&7]9
Uzt He] AE Rodd ou] Ay 4 ukAs)
A83%, §5, AF3, 313, o]sE(H ), Robert P.
Lin, Thomas Immel(University of California)
15:45~16:00 [FID-21] $-FPAPASZTEAPd EA12] PD
(Proton Detector, ¥4d#F A&7))9] g Al &%
olfr, &d(SHd), VAL (I7]4), ol (FH5)
16:00~16:15 [FID-22] 554 A48 ZAIAA B2 ok
W47 A T, o (R E),

T3 (FEA/ B3 ), o151, Fre(Eed), T4,

19:10 ~ 3 (A9 18)

[XEG] B ZH MM I - Evolution of Galaxies H
ZHE o 2| (A MITH) [p.53]

09:00~09:30 [*EG-01 Extreme Objects in High Redshift
Universe: Y™A1(A4-&d)

09:30~10:00 [#%EG-02 Hidden Monsters in the
Submillimeter: Wei-Hao Wang(ASIAA)

10:00~10:30 [%EG-03 Evolution of galaxies through
galaxy—galaxy interactions: B¢ (257}3H)

10:30 ~ 11:00 F4 2 o]%

[ZSKA] B =H|M|4 I - Square Kilometre Array H
I AEFEHEN) [p.54]

11:00~11:30 [%SKA-01 Largest Array SKA and Largest Dish
FAST: Bo Peng(National Astronomical Observatories)

11:30~12:00 [%SKA-02 Theory of Cosmic Reionization in
the New Era of Precision Cosmology: ¢H32(ZA )

12:00~12:30 [%SKA-03 WALLABY - the ASKAP HI All-Sky
Survey: 9 M@ (ICRAR/CAASTRO)

12:30 ~ 14:00 FAAZ (YA 1%)
13:00 ~ 14:00 XAH 9¥ 18/ 28 wx 9 A
14:30 ~ 15:00 AMZl &9

[FKVN] B SEAHA T - KNS A3 2597 W
)

d: oldd(HE

15:00~15:20 [T*KVN-01] Candidates for the young stellar
outflows: Water and Methanol masers from young
stellar objects: 9471, oJolet, 771H], MEF ()

15:20~15:40 [7-KVN-02] Time Monitoring Observations of
SiO and H20 Masers Using the KVN:
ZAFCEA/AA), AAR(AAd/AEA/F ),
SERHHEA/A L), ZAFHEA/AETH), &9F,

BALFRGYEY AP 2%, 201298 108 19



FELE &=

Ho
=

2 Y NZE

W= ()

15:40~16:00 [-KVN-03] Statistical Studies Based on SiO
and H20 Maser Survey toward Evolved Stars:
AAA(HEA/A S/ AA), 2T/ AA ),
A= (78 0)

16:00~16:20 [--KVN-04] Simultaneous observations of SiO
and H.O masers toward AGB and post-AGB stars:
SEBAEU/ATA), ZAHFHEA/AA),
AAA(AA N/ AEA/ B ), 24D A/ AE),
TFF(AA ), A (M &)

16:30 ~ 17:00 ¥AF ©¥F 2%

19:10 ~ g (AHA 18)

108 19¢(3) AW 2]
H1zg=d (&2 otE)

6l W FE N
EHg: LS Hi(FAHCH) [p.56]

09:00~09:15 [T-GC-16] M101, Type la Supernova, and the
Hubble Constant: ©]83t, g4 (A &)

09:15~09:30 [T-GC-17] The Luminosity of Type la
Supernova as a Function of Host-Galaxy Morphology:
A=, 7oA, 5%, g (AA)

09:30~09:45 [+GC-18] Detecting the Signature of the First
Stars through Planck CMB Polarization Observation:
FAZ(ZAH)

09:45~10:00 [7-GC-19] Properties of the mini-halos in
dwarf ellipticals obtained from cosmological
hydrodynamic simulations: A1A]3l|(743]t), 753t
(sHetd), A ), &Az(AA), W
(a5#3H)

10:00~10:15 [7-GC-20] Chandra Archival Survey of Galaxy
Clusters: Surface Photometry of Diffuse X-ray
Emission: 71-28(3-9-¢1), ARA(HEA)

10:30 ~ 11:00 F4 2 o]%

]
EEh dYSHEHEM) [p.57]

11:00~11:15 [IM-01] UKIRT Widefield Infrared Survey for
[Fe 1] 1.64 um: oJAF=(AEH), FEA(HE)

11:15~11:30 [+IM-02] MIRIS: Science Programs: -4

A1), Toshio Matsumoto(ASIAA/ISAS/JAXA), 3¢

—

T g4,
FAE, olgg], v, o] R3], TEE, T, E5Y,
G (HE9), o9& (HT/UST), A5, o143,
HAF(AEQ), A (EA), 2AAESE), °18=

20 Bull. Kor. Spa. Soc. 21(2), Oct 2012

(A1), L84

11:30~11:45 [IM-03] Simulation study of dust-scattered
Far-Ultraviolet emission in the Orion—Eridanus
Superbubble: 294, WAES, A& (714), A3
(&)

11:45~12:00 [FIM-04] Far-ultraviolet Observations of the
Taurus—Perseus—Auriga Complex: YEjZ, T74<
(#H14), AFL(Hed)

12:00~12:15 [FIM-05] Far Ultraviolet Observations of the
Spica Nebula and the Interaction Zone:
HAF(T4), HAHESA), VA7), A3
(M), 295(3H714)

12:30 ~ 14:00 HAAZE (AHA 1E)

g UES@I[H) [p.58]

14:00~14:30 [%IT-04] Ultra—Fast Flash Observatory (UFFO)
for early photon measurements from Gamma Ray
Bursts: 15 (o] gl )

14:30 ~ 15:00 F4 2 o]%

[7SF1 B 2 T, =XAEZo]M 5! 7|Ef W
b 2= (EEH) [p.59]

4

15:00~15:15 [7-SF-01] AKARI Observations for 8 dense
molecular cores: A4, o] (HEA/UST),
AME(AEA/S5), 282 (HE)

15:15~15:30 [*SF-02] Near-IR Polarimetry Survey of the
Large Magellanic Cloud : Relationship between the
polarization degree and the color: A< (73]t)),
uka=32 (74 3]t} /University of Texas), 2444 (A 3d),
FHU 5 (AE)

15:30~15:45 [SF-03] A Relativistic Magnetohydrodynamic
Code Based on an Upwind Scheme: #3HH, F54
(Fd)

15:45~16:00 [7SF-04] Study of the Kinetic Effects on
Relativistic Unmagnetized Shocks using 3D PIC
Simulations: Z27(F719/3E<), WAS(T714),
22 (F7]9), Ken-lchi Nishikawa(NSSTC)

16:00~16:15 [*SF-05] Analysis of Korean Historical
Records of Comet Halley: ©]7] (77152l )

16:15~16:30 [SF-06] Galileod] BJ¥ZH HAAAS B2
Fete] Ao sk LT AEY WE G o] A%,

AL7)(5), L= (eHd

16:30 ~ 16:45 ¥3]4] (A1LRA)

A g SFELHY



TEEE =FHE N AIZtE

2(E) AW 2]
JHI “a*  (@tcks)

[7SE] W EiY ! FHE IV E
EHg: 0l 2432t [p.60]

09:00~09:15 [-SE-17] Theoretical construction of solar
wind proton temperature anisotropy versus beta
inverse correlation: A 4F(7% 3 tl), Peter H. Yoon
(73 d)/University of Maryland), A#8, o]&F(733])

09:15~09:30 [-SE-18] Reduced ion mass effects and
parametric study of electron flat-top distribution
formation: &%18](Z714), o] 2/ gH), George k.
Parks(University of California), ®174<-(2}7]4)

09:30~09:45 [T-SE-19] Nonlinear evolution of Alfven waves
via mode conversion: A4, °lEE(AI), FeF
(), 288, ol KA )

09:45~10:00 [-SE-20] Simulation study on the nonlinear
evolution of EMIC instability: 2713, F3 5 (Z3-3d),
Peter H Yoon(IPST)

10:00~10:15 [F-SE-21] Forbush Decreases Observed by the
LRO/CRaTER: &&t, 25, o] (Zd), X
0]F3](389-91), Harlan .E. Spence(University of New

Hampshire)
10:15~10:30 [#SE-22] $-F7Wslr} A 9ol wA+=
G _713EAA: ‘3_-8— , A EH-)
10:30 ~ 11:00 #4 2 )%
[7SE] W EfY o @F24 V R
P 2EAEEN) [p.62]

11:00~11:15 [SE-23] Relation between Earthward
magnetotail flow and low-latitude Pi2 pulsations:
AR, 131, o573 H), Kazue Takahashi
(Johns Hopkins University), ©]-&4H73]d))

11:15~11:30 [1SE-24] The statistical analysis of
low—latitude Pi2 pulsations during the intervals of
extremely quiet geomagnetic conditions: 25
AR, ol s, oA, Au(A), WIS, Ao}
()

11:30~11:45 [+SE-25] Comparison of the PSD radial
profiles between before and after geosynchronous flux
dropout: case studies using THEMIS observations:
FAoHHEA), ol (=), AAHHEH), HLeX
(HEd/7714), At 1718, 243)(F50)

11:45~12:00 [*SE-26] Near-real time Kp forecasting
methods based on neural network and support vector
machine: 2%, T&A, &4, olsE(%4 )

12:00~12:15 [SE-27] Solar Flare Occurrence Rate and
Probability in Terms of the Sunspot Classification

Supplemented with Sunspot Area and Its Changes:
o)A/ ), E&A, olzle], oA, UdE
(A, Asid, Aia(7144%4)

12:15~12:30 [-SE-28] Comparison of the WSA-ENLIL CME
propagation model with three cone types and an
empirical model: A4, &4, Y35 (7 3] h)

12:30 ~ 14:00 HAAZE (AHA 1)

14:30 ~ 15:00 F4 % °o]F

15:00~15:15 [#SE-29] °]&% ey A] 4=t et A
Aol A A Abole] AATA: o]FE, ©
H#e, dEE(Aed), AR (HEA), ol

738 d)

15:15~15:30 [-#SE-30] Nonmigrating tidal characteristics in
the thermospheric neutral mass density: 234
(HE41), 484, ©]$7(Johns Hopkins University),
SAE(N 20 H), FEfE(HE4)

15:30~15:45 [1-SE-31] (p.41) GPS TEC #EZARZ A&
v AEs A4 Bek Ban FE, oA
(Aed)

15:45~16:00 [-SE-32] Statistical studies of trough at
middle latitudes observed by DMSP F15:
At (A o), 2 &4 (Johns Hopkins University),
7‘7433(7:';1511)

16:00~16:15 [*SE-33] Solar flare LAYA] GOES 94 ¢
X—ray fluxxt2 5 o] &3k o] W3l 7Ad, 71183}

A(FE), 25T (cl20H)

16:15~16.80 [-"SE-34] Characteristics of mid-latitude
field—aligned irregularities observed with VHF coherent
scatter ionospheric radar over Korea: %E]&(H&4/
UST), Z94(E<), 4a4d(Johns Hopkins
University), BH9 5 (&)

—

16:30 ~ 16:45 #3)4 (A12E7)

108 19¢(3) W H]
H3LEY (R=E

[TOG] B H = X SFZX B
g ol M (RS L ) [p.65]

09:00~09:15 [-0G-01] Characters of Perturbation in
Earth's Spin Rotation: YA &, 23 38](HiE<d)

09:15~09:30 [7-0G-02] Effective Strategy for Precise
Orbital and Geodetic Parameter Estimation Using SLR

BALFRGYLY AP 2%, 20128 108 21



TEEE =FHSE A AZE

Observations for ILRS AAC: 9%, &7, vbibe,
(A, wh2A, AP A

09:30~09:45 [T-0G-03] An Alternative Approach to Optimal
Impulsive-Thrust Formation Reconfigurations in a
Near-Circular-Orbit: 7, 23], 2hzd (A )

09:45~10:00 [7-0G-04] Unified State Model(USM)<- ©]-&-3F
A AL AN 85, W&V, AR (8 )

10:00~10:15 [FOG-05] AAAE A9 FEUAE 93t
3]97)5: o)y, FeHAAEAA), W, A
(&5-<1)

10:15~10:30 [FOG-06] AA AL 914 &4 A=A7] dH]

1

WA R AN 92, g, AFAEY)

10:30 ~ 11:00 F4 2 o]%

['SB] W #'84 W
I HIE®ED [p.67]

108 19¥¢(3) MW =]

HateF (CHO]HAE|E)

[7*OLY] B =HAHHE IV
g ol = (M=t [p.68]

11:30~11:45 [1-SB-03] 13143 AN &
A AR, A, AFs, A4,

11:45~12:00 [1-SB-04] TRIO-CINEMA ¢] 3t
A S, 9, o148, o84, HAY, A,
5, AF%, ol sE(Z ), Thomas Immel(UC
Berkeley), Robert P.Lin("4&|t)/UC Berkeley)

12:00~12:15 [F8B-05] 27]19] %43 <1¥914 CINEMA

25 93t vd RF Chain +3: ]84, A9,

43, 1%, AFZ, Agt4, olsE(% ), Robert P.

in(7 8] tl/University of California)

12:15~12:30 [7-SB-06] AA A% &394 79 AA: 1%
A4, A4, A, A8E(FA)

Ry

Oy A
o

ju8)

12:30 ~ 14:00 HAIAZ (AHA 1E)
14:30 ~ 15:00 F4 2 o]%

15:00 ~ 16:00 “sjd EE”

COSPAR #¥ A FHWt =9

16:30 ~ 16:45 34 (A1LEH)

22 Bull. Kor. Spa. Soc. 21(2), Oct 2012

09:00~09:20 [%0LY-05] Astronomical Education activities in
Mongolia: Renchin Tsolmon(Mongolia)

09:20~09:40 [%0LY-06] A&A Activities in Nepal in
Education and Research Level: Binil Aryal(Nepal)

09:40~10:00 [%0LY-07] Popularization of astronomy as
tool to attract bright young students into the science
stream: K. P. S. Chandana Jayaratne(Sri Lanka)

10:00~10:20 [%0LY-08] TBA: Roy Omar E. Bustos E.
(Bolivia)

10:20~10:40 [%0LY-09] The Famous Astrophysicist Viktor
Ambartsumian and His Young Descendants: Marietta
Gyulzadyan (Armenia)

10:30 ~ 11:00 F4 2 o]%
12:30 ~ 14:00 HAAZE (AHA 1E)

14:30 ~ 15:00 F4 2 o]%

[FKVN] Bl SEAI4 I - KNS 0|83 BZA7 W
EHE: EAEEH S/ AN ) [p.68]

15:00~15:20 [-KVN-05] Simultaneous observations of SiO
v=1 and v=2, J=1-0 masers toward WX Pisces with
the KUN+VERA: 9993, ZAY(HTA/AA ), Hiroshi
Imai(Kagoshima University), 734181 (&</A At/
3d), $EHETA/AE), ZAGHEA/AE)

15:20~15:40 [FKVN-06] Toward early scientific results on
AGNs: ‘KAVA'(KVN and VERA array) joint AGN WG
report: %5 (HE<), Kino Motoki(NAOJ), Niinuma,
Kotaro(Yamaguchi University), o] (HE<), Honma,
Mareki, Nagai, Hiroshi(NAOQJ), Sascha Trippe, Sascha
(A<d), Jung, Taehyun(HE&<d)

15:40~16:00 [TKVN-07] Early Science of KVN: 43GHz
fringe survey: ©]4Hd, Leonid Petrov, A&, AHE,
£59, MEY(HEA)

16:00~16:20 [T-KVN-08] MOGABA: Monitoring of
Gamma-ray Bright AGN with KVN 21-m radio
telescopes at 22, 43 and 86GHz: o34, WxEY,
WEd, g3, g, U d)

QLEUSETEE

16:30 ~ 16:45 ¥3]%) (A1LRF)



FAEYE =EHS
ZAE TE 1T
108 179(%) 13:00 ~ 18 (=) 13:00

HIHES N [p.70]

[ZEP-07] The differences in Constellation drawings among
different countries: Ulkar Karimova, o]+, 24

(F9)
N 2SEE N [p.70]
[3ZEP-08] DSLR 7HdtE AME-eF ko] H-R% 24 2
WA g 7Y wAd, Bl (TEtd A1),

SAFAZTN), FI5(FHergA) 1)
[ZEP-09] Development of science program using
astronomical data in the history of Korea: ©]#]3,

A5 3] (o] gkof o)

[p.71-75]

AMZ2 Proto-Type 7N 789
42, Zﬂ % F59, SN, B, ]—’B]EH HEal)
[FID-25] =) uAbAS ALRs AAgaA e A%
E

R

H2E: A48 (F ), wE(3 JFH/Umversﬁy of
Texas), A18], G4, WA, o444, oldA(7]7<d),
(A8 )

[ID-26] OWL OS(% 2 Al Al 7 2, U354
ZFd, W93, vrdA, B59f, HY9E, TAEEHE)
AEE, HH (N EFA), 1E(4dd), o4&
(FANES), 572 ), HA(HE), A (A

[ZID-27] OWL & % APo]E AlofA| 28 270 v &

B39, 259, v, H9E, 4E, JFAM, uad
(HES), o)A (AIRS)
[ZID-28] Z2IH A 7]Hke] KUNFALZ] Ao} QlE o]~
S, WY, ARE, o849, A&, 94

QAR (HEA), Kan-ya Yuk|tosh|(Leon|d Co

Ltd.), A%, =Y+t 254, AXS, As(Ead),
Oyama Tomoaki(NAQJ), Miyazaki Atsushi(FHi-<1),
Kawaguchi Noriyuki, Kobayashi Hideyuki(NAOJ)

[XID-32] In-orbit Stray Light Analysis for Step and Stare
observation at Geostationary Orbit: £.-&% (s %=714/
A, TG, THEIEY), 2449
(%71 4/AA), F7E (&EE719),

AR ZHAA )
[£ID-33] OWL ZZ2EEN] n}eE /o235 (#7]9),

OIS (ANESY), WA, HYE, HH(HETA)
[*ID-34] The Tip-Tilt Correction System in AO System for
Small Telescope: &5, ‘i}%“ ol (M)
[ZID-35] $-FEATA A& 1 A" A B A o] 3t

4%, As(Zad), 9 E‘r%”éi%ﬂ), ojH s
(BRJNES), HEE, AT
[(2ID-36] KN ©d74& o83k tl7] =4 (Anomalous
Refraction) 57: o]do(H&A/UST), W=4(UST)
[ZID-37] Data Management Plan for the KMTNet Project:

r
o35, HEA, A5E, HEEAE)

[3£I1D-38] OWL /‘?ﬂ%ﬂi 712 (Development of OWL
[e:

[2I0-39] zadHA| 54 #5S 9 JEM-EUSO
Z2AE g A3 dgzl(o]stoln), HAZHAA),
HES(HES), rdg, FEuh, ol4, Aeljgie]3efd))

[3£ID-40] Environment Effects on the Stability of the
CQUEAN CCD: Y& (A 3), 14=3(7 8 dl/University
of Texas), HAZF(H<t), TA7](HEA), B,
ol&(AEd), W77 H)

FF=A A2 ZAAAA (OWL) 38H

gk g, 91, A, AR (HEA),

TUA(EEA), g4, %101? g ()

[3£ID-42] Near Infrared Wavelength Calibration without
Telluric OH Lines: Ngan N. K. Nguyen(7d3]tH),
uH=2 (7 8 ol /University of Texas), 794 (748 H)

mEES N [p.75]

[ZSF-07] The Color Variability Monitoring of HBC722:
W71 (73 8 ), Bk (7 8 th/University of Texas), Joel
D.Green(University of Texas), Z94(73ld), dol&
(Aed)), HAF(Aed), 1A d), B =)

[3£SF-08] Water and Methanol Maser Observations toward
NGC 2024 FIR 6 with KV: HW 3%, v W=y
(HE), o] A(AB )

H Y82 [p.75-76]

[3£IM-06] FUV Spectral Images of the Vela Supernova
Remnant: Comparisons with X-ray and Ha images:

97, AFA(HE), 9A8(F719), & (HE),
Jerry Edelste|n(Un|verS|ty of Cahforma)
H QAAlEn HH | [p.76]

[Z£SS-12] A planetary lensing feature in caustic-crossing

BALFAGYL M3 2%, 20121 108 93



EAEYE =ENS U AE

high-magnification microlensing events: 34
(), SHFsHAE /a5, FadEEA/A5),

[p.76-77]

[¥EGC-21] Chandra Archival Survey of Galaxy Clusters:
X-ray Point Sources in Cool-core and Non-cool-core
Clusters: A (HEA), 128(3F5-o)

[EGC-22] Intergalactic Magnetic Field and Arrival Direction
of Ultra-High-Energy Iron Nuclei: F&(Z2th),
7873 (3-41d), Santabrata Das(Indian Institute of
Technology Guwahati)

[3£GC-23] Asymmetric Absorption Profile of Damped Lyman
Alpha and Beta Systems: ©]3] (4= H)

[X£GC-24] Type-la Supernova in M101: Latest Results:
AL, A, HelE, daA(Aed), dd7)(A&d)/

Add), AAF(A &), A9 (A& dl/University of
Chicago), ¥, W74, 144, 947438 ),
Ay, AdA(FHEA), (B EW), TFL, 1=d
AFE, 404, d9g, vty F8)g, A, o],
A, 287, o]FT, &4, oA, AR, 257,
AAE, AL, aud, 1974, g, 453, oy,
197, oldA ()

m s m [p.77-82]

[£GC-25] The 2.5-5.0um Spectra Atlas of Type 1 Active
Galactic Nuclei with AKARI: Establishing the Black
Hole Mass Estimator of Active Galactic Nuclei with
Hydrogen Brackett Lines: A%4, 9 A(A<d)

[£GC-26] g daE+2aL3 NGC 11569 M2 A
AR AWAREA), B ), ZA, o],
o8| (&), ARNFFHIZIAT4)

[3£GC-27] Early-type Dwarf Galaxies in the Virgo Cluster:
An Ultraviolet Perspective: 714, o] (Zdd), 493
(HE), Thorsten Lisker(Zentrum fur Astronomie der
Universitat Heidelberg), Helmut Jerjen(Australian
National University), 71¢1, Bvlol(Zdi)

[32GC-28] The near infrared image of GRB100205A field:
AEA, dEAAE)

[XGC-29] Relationship between hot gas halo and
environmental factors of early—type galaxies: -1,
&9, W8T ), (a5 34)

[EGC-30] Search for galaxy clusters in SA22: A%,
g Al, (M)

[X£GC-31] Missing Type | AGNs in the local universe:
HAZ, AAE, olsdd, vl (7 71#eta), 58
(AEd), AEA(H 7198 a)

[EGC-32] The Interplay between Star Formation and AGN
Activities : A Case Study of LQSONG: A&, A4l
AEF(AEH)

24  Bull. Kor. Spa. Soc. 21(2), Oct 2012

[£GC-33] Multiband photometry of globular clusters toward
the central region of the Fornax cluster: Radial
variation of GC color distributions: 78, &47
(A4, £45(Space Telescope Science Institute),
A, ol d-&(AA)

[32GC-34] Gas OQutflow in SDSS AGN-host Galaxies:
HAZ(AAN), -3, 2AH (A=)

[GC-35] The ISM properties under ICM pressure in the
cluster environment: NGC4330, NGC4402, NGC4522,
NGC4569: o'Hd, Aelz](AAl])

[¥£GC-36] SDSS A=E o] &a z<0.01 L=&3} 2ho)4
541 o], oA, A4, odd, e}, o9
()

[32GC-37] UBVAI Photometry of SN 2011fe: o]A4=(A &t/
University of Chicago), 941, Aol&(Mad)

[£GC-38] A Pilot Study for CO of BUDHIES Galaxies:
ol ()

[£GC-39] Neutral Hydrogen Absorption in Three Virgo
Galaxies: Al (M), ol A (HEH)

[3GC-40] Chemical Properties of Star Forming Galaxies in
the Cluster Environment: 4419, o]=3, A4 (FHd),
A ()

[32GC-41] The extended narrow-line region kinematics of 3
Type-2 QSOs revealed by the VLT VIMOS IFU
spectra: 233, 9-58H(A&d]), Vardha N. Bennert
(California Polytechnic State University)

[¥GC-42] Y-band light curve of M101 SN la: Z3<=,

A A (A &)

[32GC-43] Analysis of a New Gravitational Lens FLS
1718+59: a3k, AHAl(A&d)

[3EGC-44] High redshift clusters in ELAIS N1/N2 fields:
#nls], guAl, A (<)

[£GC-45] The Optical and IR Properties of Peculiar
early—type galaxies from Stripe82 and WISE Data:
T, dHAl(A )

[3£GC-46] High—-Resolution Near-Infrared Spectra df Nearby
Quasars: Huynh Anh Nguyen LE(H3|Hi), Bt
(University of Texas), 978A1(A1&d), Luis C. HO(The
Observatories of the Carnegie Institution for Science)

HEY N [p.83-85]

[3SE-35] A Study to Derive Energetics of Coronal Magnetic
Structures: 7418, Tetsuya Magara, Satoshi Inoue,
o|3ts], IFH (%)

[£SE-36] Dipole¥} quadrupole A%-2] ¥3}ol| |3k SC 24/25
4719 B A7 5 ARA, 254, ol
()

[3ESE-37] A Spectropolarimetric Investigation of the
Photospheric and Chromospheric Layers of Sunspots:
AAH A3 ), Sami. K. Solanki(7d 2 th/Max Planck
Institute), Andreas Lagg(Max Planck Institute),
A3 (73 3 )



EAEYE 2T U AMZE
[ESE-38] Q1& A% AXE HE Bals ARG BY o127 (Catholic University)
Fd B di FAA, BEA, o]Klo], A9, [ZSE-55] AAAE S T 84 24 29%,
g, uEd (A ) o] (8H9-¢1)
[X£SE-39] An Automated System for Empirical Forecasting [£SE-56] A#H 2d % o] &3le] AA3 20003 % A7) T2
of Solar Flares and CMEs: BHZ(H&9), Tetsuya oMIE YAE: HA(d20]R)), oG (ZE), o]FH

Yamamoto(Nagoya University)

[ESE-40] Chromospheric Transient Brightenings associated
with Canceling Magnetic Features: B9 (HE91),
AEAAE), TS, SF(EEA)

[¥SE-41] HAAFELYE o] &3 S4T A 22
Ak wES], FEA(E ), FHA4HHIEA)

[3£SE-42] Comparison between Simulations and
Observations Focused on Upflow Area in Active
Region: ©]3}3], Tetsuya Magara, $F&E, 73]

(&)

(oll2=0]3Y), TdS(E), A&7/ 41H)
[¥SE-57] Construction of the image database of Earth's

lava caves useful in identifying the lunar caves:
FolU, 4, &30, 049, of(Ee)

W HEXEZXZ W [p.88]

H2FTEE N’ [p.85-88]
[3£SE-43] KSRBL HlolE] $AAA] 41 SFRA2(Hw/
F5), 9, BEHAES), odd(FE), Bas

[3£SE-44] Incorporation of Electromagnetic lon cyclotron
wave into Radiation Belt environment model: 74331
(#714), H2RA(A71/AEQ), ok, A%, oAz
(31%-<1), Mei—ching Fok(NASA), R4S A<
(F714), HYS(HEH)

[ESE-45] Propagation characteristics of CMEs associated
magnetic clouds and ejecta: A= (HE4), Nat
Gopalswamy(NASA), 2744 (dE<1), +&A(F ),
Seiji Yashiro(NASA/Catholic University), Brd S (%
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[3ZSE-48] Observanonal determmaﬂon of the electron flux
boundary conditions of the radiation belt as a
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[3£SE-49] Far ultraviolet observations of diffuse,
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[3ZKVN-09] Simultaneous observations of SiO and H.0
masers toward OH/IR stars: 22X (MF /A E),
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(MZ)
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and 1510-089 at 22, 43 and 86GHz using KVN Single
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[¥KVN-11] Monitoring of gamma-ray bright AGN BLLAC
and 0J287 with KVN 21m radio telescopes: 843,
o, WEq, dAE, WEd, AT
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[721T-01] The Square Kilometre Array in Australia
Douglas C.-J. Bock
CSIRO Astronomy and Space Science

The Square Kilometre Array (SKA) will be the world’s largest
and most sensitive radio telescope. It will address a wide
range of fundamental questions in physics, astrophysics,
cosmology and astrobiology. Australia, one of the two
countries selected to host the SKA, has spent several years
preparing by opening up the Murchison Radio—astronomy
Observatory (MRO) as a uniquely radio quiet site in Western
Australia, and by constructing the world's most powerful
radio survey telescope, the Australian SKA Pathfinder
(ASKAP). The SKA will be built in two phases. Phase | will
include ASKAP, which will use novel phased-array feeds and
grow to become "SKA-survey". Phase | will also include a
dish array ("SKA-mid") in South Africa and a low-frequency
array ("SKA-low") in Australia, and is slated for operation
from about 2020. Phase Il of the SKA will consist of further
expansion of SKA-low and SKA-mid and is due for
completion in the middle of the next decade.

H Session : 2|§ 23} I
108 17¥€ () 14:30 - 16:00 H|1ZEE

[*GC-01] HST/WFPC2 Imaging of the Dwarf
Satellites And Xl and And XIII : HB Morphology
and RR Lyraes

Soung-Chul Yang', and Ata Sarajedini®

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

*Department of Astronomy, University of Florida,
Gainesville, FL 32611

We present a comprehensive study of the stellar populations
in two faint M31 dwarf satellites, And XI and And XIIl. Using
deep archival images from the Wide Field Planetary Camera
2 (WFPC2) onboard the Hubble Space Telepscope (HST),
we characterize the horizontal branch (HB) morphologies
and the RR Lyrae (RRL) populations of these two faint dwarf
satellites. Our new template light curve fitting routine (RRFIT)
detected RRL populations from both galaxies. The mean
periods of RRa (RRO) stars in And XI and And XlIl are
<Px>=0.621 £+ 0.040, and <Px> = 0.648 + 0.038
respectively. Even though the RRL populations show a lack
of RRa stars with high amplitudes (Amp(V) > 1.0 mag) and
relatively short periods (Pw ~ 0.5 days), their period — V
band amplitude (P-Amp(V)) relations track the lower part of
the general P-Amp(V) trend in the M31 outer halo RRL

populations. The metallicities of RRa stars were calculated
via the [Fe/H]-log Pa—Amp(V) relationship of Alcock et al.
The metallicities thus obtained ([Fe/H]ang x=—1.75: [Fe/H]amg
xi=—1.74) are consistent with the values calculated from the
RGB slope indicating that our measurements are not
significantly affected by the evolutionary effects of RRL
stars. We discuss the origins of And XI and And XlIl based
on a comparative analysis of the luminosity— metallicity
(L-M) relation of Local Group dwarf galaxies.

[*GC-02] Mystery of the Most Isolated Globular
Cluster in the Local Universe

In Sung Jang, Sungsoon Lim, Hong Soo Park, and
Myung Gyoon Lee

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

We present a discovery of two new globular clusters in the
Hubble Space Telescope archive images of the M81 group.
They are located much farther from both M81 and M82 in
the sky, compared with previously known star clusters in
these galaxies. Both clusters show that higher luminosity
and larger effective radius than typical globular clusters in
Milky Way and M81. Using the available spectroscopic data
provided by the Sloan Digital Sky Survey, we derive a low
metallicity with [Fe/H] = -2.3 and an old age ~14 Gyr for
GC-2. The |-band magnitude of the tip of the RGB for
GC-1 is consistent with that of the halo stars in the GC-1
and GC-2 field. However, that of GC-2 is 0.26 mag fainter
than its field. It shows that GC-2 is about 400 kpc behind
the M81 halo along our line of sight. The deprojected
distance to GC-2 from M81 is much larger than any other
known globular clusters in the local universe. We discuss
the possible scenarios to explain the existence of globular
cluster in such an extremely isolated environment.

[(*GC-03] Young Stellar Populations in
Triangulum Galaxy (M33)

Yongbeom Kang', Soo-Chang Rey’,
Bianchi®

and Luciana

'Chungnam National University
*Johins Hopkins University

We present a comprehensive study of star-forming regions
and young star clusters in M33. We use GALEX far-UV and
near-UV imaging to detect these young stellar populations
tracing recent star formation across the disk of M33. The
GALEX imaging, combining deep sensitivity and entire
coverage of the galaxy, provides a complete view of the
recent star formation in M33 and its variation with
environment throughout the galaxy. We discuss variation of
various properties (e.g., age, mass, spatial distribution) of
star—forming regions and young star clusters in M33 which
allow to provide constraints of recent star formation history
of this galaxy.

BALFRGYEY AP 2T, 201298 108 29
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[*GC-04] SMBH Mass Estimate Discrepancy
and Its Origin of NGC 6861
Minsung Jang'? and Matt Owers®

'CEOU / Seoul National University
*Qustralian Astronomical Observatory (440)

NGC 6861 is the brightest SO galaxy in the Telescopium
group. It has unusually high central stellar velocity dispersion
(~400 km/s) and clear rotation (~250 km/s). Considering
the well- known M-sigma relation, this large central
dispersion implies that the central supermassive black hole
(SMBH) has mass comparable to the most massive black
holes in the Universe. However, the mass implied by the
bulge luminosity—-SMBH mass relation is an order of
magnitude lower than that predicted by the M—-sigma
relation. In order to determine the origin of this
inconsistency, we obtain integral field spectroscopy using
the Wide Field Spectrograph (WiFeS) on the ANU 2.3m
telescope. The data are used to map the velocity and
velocity dispersion fields which show that our measurements
are consistent with those from the other literature. The large
field of view the WiFeS observations have allows us to map
the kinematics of a much greater portion of NGC 6861 and
reveals that the eastern part of the galaxy has higher
velocity and dispersion than the rest of halo. We discuss
the origin of the unusual fast rotation and the discrepancy
of two SMBH mass estimations from three plausible
perspectives: 1) the interaction between subgroups of NGC
6861 and its counterpart, NGC 6868; 2) the inhibited growth
of the stellar bulge by the AGN activity which leads to an
underestimate the SMBH mass when using the bulge
luminosity-SMBH mass relation; and 3) gas rich minor
mergers that could be crucial for increasing both rotation
velocity and velocity dispersion during the evolution of NGC
6861.

[*GC-05] Diagnostics to Probe Environmental
Effects on Late-type Galaxies in the Virgo
Cluster

Hyein Yoon and Aeree Chung

Department of Astronomy, Yonsei University

We investigate 53 late—type galaxies in Virgo to get better
understanding galaxy evolution driven by environmental
effects in the cluster. The goal is to study how galaxies are
strongly affected gravitationally by their surroundings and/or
how interstellar medium (ISM) of galaxies changes through
the interaction with intracluster medium (ICM). To quantify
these, a variety of diagnostic methods have been
introduced. Our diagnostics have two different perspectives.
First, we have carefully examined the morphological and
kinematical properties of individual galaxies using high
resolution HI images and compared with multi-wavelength
data. Based on the visual inspection, we have identified

30 Bull. Kor. Spa. Soc. 21(2), Oct 2012

signatures of the interactions with other galaxies or the ICM.
Second, we have quantified influence of local environments
of individual galaxies using X-ray data and optical catalog
of the cluster. By combining all the diagnostics, we have
identified the environmental effect(s) at work on individual
galaxies. We also probe the environmental processes as a
function of the cluster centric distance. Various gravitational
interactions are found throughout the cluster, while the
ICM-ISM interaction is mainly dominant near the cluster
center. However, we find some evidence that galaxies start
losing their gas already in the low density outskirts of the
cluster.

[*GC-06] HzFormation from HI by the Ram
Pressure

Eun Jung Chungw, Sungeun Kim', and Aeree
Chung?

lﬂ)epartment of Astronomy and Space Science, Sejong
University

2Q)epartment of Astronomy, Yonsei University

Ram pressure is known as one of the most efficient
mechanisms to deplete the atomic gas of galaxies in the
cluster environment. However, the influence of the ram
pressure on the molecular gas is not yet clear. Since the
molecular gas resides in the galactic center, thus in the
deeper potential well, and has higher surface density than
the atomic hydrogen, it has been known as that the
molecular gas is not easily affected and/or stripped away by
the ICM-ISM interaction. To investigate the influence of the
ram pressure on the gas properties of galaxies, we compare
HI and '°CO(J=1-0) distribution of NGC 4654 which is
experiencing on-going ram pressure and shows distinct HI,
CO, optical, and Ha features due to the ram pressure. We
discuss the possibilities of Hz formation from HI by the ram
pressure and also the star formation activities.

W Session : SHEAFIHEYL) +AZA
108 172(%) 16:30 — 17:00 H|1Z®EZE

[Z=IT-05] My Research on Galaxies, Large-Scale
Structures in the Universe, and Cosmic
Microwave Background Radiation

Changbom Park

Korea Institute for Advanced Study

Exploring the distant universe by observing various
astronomical objects and extending knowledge on the
cosmos by applying human intuition and reasoning to
observations are astronomers' professional activity.
stronomers are the people born under a lucky star since this
elegant and beautiful job is their the only duty. Being in the
21st century we astronomers now know that galaxies are



holding evolving stars and gas, and distribute in the infinite
spacetime in an interesting way revealing the secrets of the
beginning of the universe. Cosmic structures such as
galaxies, large—scale structures, and cosmic microwave
background fluctuations are also the tracers of the
expansion of space and the invisible components of the
energy contents of the universe. Unlike the past century we
are in a situation where integral knowledge on various
cosmic structures as well as that on a variety of
observational and analysis tools are available to everyone
and often required for our special mission. However, my
experience made me think that accumulating critical
questions on nature driven by curiosity is vital for
researchers and far more important than absorbing
knowledge from others and books. Transforming one's own
question marks to acclamation marks is the reward of our
life. That is THE fun.
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[*SS-03] Analysis of landing site for lander and
rover on Moon and Mars

Haingja Seo, Eojin Kim, Joo Hyeon Kim, Joo Hee
Lee, Gihyuk Choi, and Eun-Sup Sim

Korea Aerospace Research Institute

Moon and Mars have been explored by landers and rovers.
Apollo missions landed five times on Lunar surface, and
various rovers, including Curiosity landed and explored Mars.
The selection of landing site have to be considered
engineering and scientific side: the landing site to be
available to land stably? the obstacle is not around the rover
such as rocks and pothole? the landing site is valuable with
scientific? And then landing site have to be the place which
is satisfied two objects. We search the information about
landing sites of Moon and Mars, and compile the conditions
of landing sites. We expect that these data are useful when
the landing site of Moon or Mars for Korean mission is
selected.

[2SS-04] Analysis of Martian topside
ionospheric data obtained from Mars Advanced
Radar for Subsurface and lonospheric Sounding
onboard Mars Express

Eojin Kim, Haingja Seo, Joo Hyeon Kim, Joo Hee
Lee, Gihyuk Choi, and Eun-Sup Sim
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Korea Aerospace Research Institute

The upper ionosphere of Mars has been explored by many
spacecraft like Mariners, Mars, Viking, and recently by MGS
and MEX. MARSIS (Mars Advanced Radar for Subsurface
and lonospheric Sounding) aboard Mars Express Orbiter is
operating from August 2005. MARSIS provides topside
jonospheric traces, of which yield electron density profiles
for altitudes above the primary ionospheric peak. A large
amounts of data is useful for investigation of the Martian
jonospheric environments under the changing conditions like
solar activity, seasons, and solar zenith angle. We studied
the characteristics of the Martian ionosphere through
analysis of MARSIS data in the various conditions. We
expect that our results contribute for understanding of the
Martian ionospheric environment.

[*SS-05] High resolution imagings of the
Gegenschein with WIZARD

Hongu Yang', Masateru Ishiguro', and Suk Minn
Kwon?

"Seoul National University, *Kangwon National University

The Gegenschein is a faint glow around the anti-solar point
caused by the interplanetary dust particle(IDP)’s
back-scattering enhancement. From the previous low
resolution observations, the overall morphology of the
Gegenschein has been intensively studied. However,
sub—degree scale fine structure of the Gegenschein is still
not well known, even though the detailed morphology of the
Gegenschein within a few degree from the anti-solar point
may supply pivotal information about the property of the
IDPs. We made optical CCD observations of the
Gegenschein between 2003 March and 2006 November.
From the observations, we succeeded in making high
resolution images of the Gegenschein, with unprecedented
1.'4 resolution. QOur results concur with IDP cloud model
based on the infrared observations combined with scattering
phase function derived from low resolution data. The only
exception is the anti-solar point. We found a steep
additional brightness enhancement existing at the exact
anti-solar point. Plausible explanation of the finding is that
the IDPs are significantly larger than observing wavelength,
and have irregular morphology or inhomogeneous internal
structure. Furthermore, we measured average geometric
albedo of the IDPs from the optical brightness of the
anti-solar point. The geometric albedo was 0.06+0.01,
similar to those of comets or C-type asteroids.
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[*ST-01] Stellar surface gravity extracted from
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Wilson-Bappu effect

Sun—kyung Park', Wonseok Kang', Jeong—Eun Lee',
and Sang-Gak Lee’

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

Wilson and Bappu (1957) found a significant relationship
(WBR) between the absolute magnitude (M,) and the width
of the Ca Il K emission line (W) for late type stars. In this
study, we revisit the WBR to claim that WBR can be an
excellent indicator of stellar surface gravity. We analyze 95
high-resolution spectra of G, K and M type stars obtained
with UVES and BOES. WBR found in this work is M, =
34.22 — 18.34logW. In addition, stellar atmospheric
parameters (Terr, logg, [Fe/H], ) are determined with the
MOOG code and the Kurucz ATLAS9 model grids for G and
K type stars. For M type stars, the method of Belle et al.
(1999) is used to derive effective temperature which shows
good agreement with other methods. Using the derived Tes
and the measured logW, we find the relationship between
logg and [logW, logT]; loggit = —25.051 - 5.527logW +
10.254logTess. This relation can be applied to estimate the
surface gravity of M type stars, which is difficult to be
determined by other methods.

[*ST-02] The Effects of Nitrogen and Oxygen
Abundance Variations on The Evolutionary
Tracks of Low-Mass Stars

Chongsam Na'?, Young-Wook Lee'?, Sang-il
Han'?2, Kiehunn Bach', and Yong-Cheol Kim'
lﬂ)epartment of Astronomy, Yonsei University

*Center for Galaxy Evolution Research

Recent observations show that there are variations in light
elements, such as C, N, O, and Na, between the
sub—populations in most globular clusters in the Milky Way.
In order to investigate their effects on the evolution of stars
in globular clusters, we constructed new sets of isochrones
and horizontal branch evolutionary tracks under different
assumptions as to the abundance of N and O ([N/Fe] and
[O/Fe], respectively). In this talk, we will present our
preliminary results from these calculations.

[*ST-03] OH, SiO and H,O maser emission in
O-rich AGB stars
Young—-Joo Kwon and Kyung—Won Suh

Department of Astronomy and Space Science, Chungbuk
National University, Republic of Korea

We investigate properties of maser emission for 3373 O-rich
AGB stars. We divide the sample stars into four different
groups whether they were detected by OH, SiO and H.O
maser emission or not. To understand the nature of the
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maser sources, we present various infrared two-color
diagrams (2CDs) using IRAS, near infrared and AKARI data.
For each group, we compare the positions on the various
infrared 2CDs with theoretical models. We find that OH
maser sources generally show higher color indices and
larger dust optical depths than SiO or H,O maser sources.
This could be due to differences of the mass-loss rates
and/or variability which may influence the maser pumping
mechanisms.

[*ST-04] IRAS 09425-6040: A Silicate Carbon
Star with Crystalline Dust

Kyung-Won Suh and Young-Joo Kwon
Department of Astronomy and Space Science, Chungbuk.
National University

The silicate carbon star IRAS 09425-6040 shows very
conspicuous crystalline silicate dust features and excessive
emission at far infrared. To investigate properties of dusty
envelopes around the object, we use radiative transfer
models for axisymmetric and sphericallly symmetric dust
distributions. We perform model calculations for various
possible combinations of dust shells and disks with various
dust species. We compare the model results with the
observed spectral energy distributions (SEDs) including the
IRAS, 1SO, AKARI, MSX and 2MASS data. We find that a
model with multiple disks of amorphous and crystalline
silicate and multiple spherical shells of carbon dust can
reproduce the observed SED fairly well. This supports the
scenario for the origin of silicate carbon stars that
oxygen-rich material was shed by mass loss when the
primary star was an M giant and the O-rich material is
stored in a circumbinary disk. Highly (about 75%)
crystallized forsterite dust in the disk can reproduce the
conspicuous crystalline features of the ISO observational
data. This object looks to have a detached silicate and H,O
ice shell with a much higher mass-loss rate. It could be a
remnant of the chemical transition phase. The last phase of
stellar winds of O-rich materials looks to be a superwind.

[*ST-05] Identification and spectral analysis of
the CIBER/LRS detected stars

MinGyu Kim', T. Matsumoto'?, Hyung Mok Lee’,
T. Arai®, J. Battle®, J. Bock®*, S. Brown®,

A. Cooray®, V. Hristov?, B. Keating®, P. Korngut®*,
Dae—Hee Lee’, L. R. Levenson®, K. Lykke®,

P. Mason®* S. Matsuura®, U. W. Nam’,

T. Renbarger®, A. Smith®, I. Sullivan®, T. Wada®,
Woong-Seob Jeong’, and M. Zemcov®*

"Seoul National University, *9ax4a, J9PL,/MAsA,
‘California Institute of Technology, “NIST,

“University of California, "KASI

CIBER (Cosmic Infrared Background ExpeRiment) is a

sounding-rocket borne experiment which is designed to find
the evidence of the First stars (Pop.lll stars) in the universe.
They are expected to be formed between the recombination
era at z ~ 1100 and the most distant quasar (z ~ 8). They
have never been directly detected due to its faintness so
far, but can be observed as a background radiation at
around 1um which is called the Cosmic Near-Infrared
Background (CNB). The CIBER is successfully launched on
July 10, 2010 at White Sands Missile Range, New Mexico,
USA. It consists of three kinds of instruments. One of them
is a LRS (Low Resolution Spectrometer) which is a refractive
telescope of 5.5 cm aperture with spectral resolution of 20
~ 30 and wavelength coverage of 0.7 to 2.0um to measure
the spectrum of the CNB. Since LRS detects not only CNB
but also stellar components, we can study their spectral
features with the broad band advantage especially at around
1um which is difficult at ground observations because of the
atmospheric absorption by water vapor. | identified around
300 stars from observed six fields. If we can classify their
spectral types with SED fitting, we can study their physical
conditions of the stellar atmosphere as well as making a
stellar catalogue of continuous stellar spectrum.
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[*ID-03] Ray tracing simulation of SCOTS test
for GMT secondary mirror
Ki-Won Kim', Sug-Whan Kim'?,
Kim®

and Young—-Soo

"Dept. of Astronomy, Yonsei University
2 Korea Astronomy and Space Science Institute
3Yonsei University Observatory, Yonsei University

We present SCOTS test simulation for on axis segment of
the GMT secondary mirror that is ellipsoidal shape surface
of 1.064m in diameter, 4.166747m in radius of curvature,
-0.7154 in conic constant and 18.023um P-V in asphericity.
SCOTS test comprises a screen(diffusing sinusoidal fringe
source), test surface(GMT secondary mirror), and a
camera(CCD detector). We report ray tracing simulation
result that is distorted sinusoidal fringe pattern detected at
the camera. This simulation is to be used for analysis of
experimental design, sensitivity from uncertainty, errors on
fabrication and design.
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[*ID-06] Progress Report on Development of
the MIRIS, the Main Payload of STSAT-3
Youngsik Park!, Wonyong Han'?, Dae—Hee Lee',
Woong-Seob Jeong', Bongkon Moon', Kwijong
Park', Jeonghyun Pyo', Duk-Hang Lee'? Uk-Won
Nam', Jang-HyunPark', Kwang-Il Seon', SunChoel
Yang®, Jong—-Oh Park*, Seung-Wu Rhee’, Hyung
Mok Lee®, and Toshio Matsumoto®’

'Kas1, *UST, CKBSI, 'KaARI, SN, ‘4s144,
‘1545/19x4

MIRIS (Multipurpose Infra—Red Imaging System), the main
payload of STSAT-3 (Science and Technology Satellite-3),
is the first Korean Infrared Space Telescope developed by
KAS| (Korea Astronomy and Space Science Institute). The



FM (fight model) of MIRIS has been recently completed, and
various performance tests have been made to measure
system parameters such as readout noise, system gain,
linearity, and dark current. The MIRIS FM has been
integrated to the satellite system for the environment tests
scheduled in September 2012. The MIRIS is expected to be
launched in November 2012.
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[Z=O0LY-01] Astronomy Outreach Activities in
China

Ziping Zhang
China

[Z=O0LY-02] Astronomy: Bangladesh
Mohakash Milan
Bangladesh

[Z=OLY-03] Instruments in Education and
Popularization of Astronomy in Indonesia

Hakim L. Malasan

Indonesia

[Z=O0LY-04] Astronomy Education in Cambodia
Chan Oeurn Chey
Cambodia
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[*GC-07] Local Ha Emitters: Low-z Analogs of
z>4 Star-Forming Galaxies

Hyunjin Shim' and Ranga-Ram Chary®

"Department of Earth Science Education, Kyungpook.
National University

ijitzer Science Center

We have identified local analogs of strong Ha Emitters
(HAEs) that dominate the z~4 Lyman-break galaxy
population using the Sloan Digital Sky Survey (SDSS). At
z<0.4, only 0.04% of galaxies are classified as HAEs with
Ho. equivalent width larger than 5004, comparable to that of
z~ 4 HAEs. The Ha-to-UV luminosity ratio of local HAEs is
consistent with that of z~ 4 HAEs, indicating relatively large
specific star formation rate in these galaxies compared to
traditionally studied UV-selected Lyman break analogs. Local
HAEs are young, less evolved galaxies with low metallicity. It
is still difficult to constrain whether the star formation in
local HAEs is powered by minor mergers or by cosmological
cold gas accretion. However, the stacked optical spectrum
of local HAEs shows several strong ionization lines, for
example Hell 4686 emission line, which are shown in
Wolf-Rayet galaxies. Thus it is highly likely that local HAEs
are galaxies with an elevated ionization parameter, either
due to a high electron density or large escape fraction of
hydrogen ionizing photons.

[*GC-08] Searching for Fly-by Encounters of
Galaxies in Cosmological Simulations
Sung-Ho Ahn', Jeonghwan Kim', Kiyun Yun',
Kim?, and Suk-Jin Yoon'

Iﬂ)epartment of Astronomy, Yonsei University
*Korea Institute for Advanced Study

Juhan



IEWEES X2

Fly-by interactions of galaxies are hidden drivers of galaxy
evolution: The impulsive encounters are by far more frequent
than and thus as important as direct mergers, yet hard to
identify observationally. Here we present the key
characteristics of fly—bys that are examined theoretically via
cosmological A~body simulations. In particular, we use the
simulations generated by a particle-mesh tree code,
GOTPM, and investigate the statistics of galactic fly-by
interactions, which are defined by the total energy of two
halos of interest being positive and their minimum distances
escaping mergers. We discuss (1) the rate of fly-by
interactions (the Fly-by Rate, Rrasfunctionsof(a) redshifts,
(b) halo masses and mass ratios, and (¢) environments, and
(2) their impact on galaxy evolution in terms of morphology
and star—formation rate, in comparison to that of direct
mergers.

[*GC-09] On the origin of post-merger features
in galaxy clusters

Hoseung Choi and Sukyoung Yi

Department of Astronomy, Yonsei University, Korea

Sheen et al. 2012 reported a high fraction of galaxies with
post—merger features in clusters. The fraction is much
higher than what analytic calculation predicts based on the
fact that subhalos inside galaxy clusters have high relative
velocities. In this study, we aim to address the origin of the
post-merger features and to draw an implication for the
assembly history of the cluster galaxies. We have performed
high-resolution hydrodynamic zoom=in simulations on a
cluster of ~10"°M using the publicly available Adaptive Mesh
Refinements (AMR) code, RAMSES. From the simulations,
we have constructed mock images of cluster galaxies taking
into account age, metallicity, mass of stellar populations and
extinction. The mock images enable us to directly compare
the simulation result with deep observation data of cluster
galaxies. We discuss possible scenarios for the origin of the
post-merger features. We also discuss caveats and future
perspectives from the study.

[*GC-10] Strong Accretion Shock Waves in
Cluster Outskirts and Possibility of Cosmic-Ray
Population Inversion

Sungwook E. Hong',Dongsu Ryu', and Hyesung
Kang®

lﬂ)epartment of Astronomy and Space Science, Chungnam
National University, Daejeon, Korea

Department of Tarth Sciences, Pusan National University,
Pusan, Korea

We analyzed the properties of shock waves in galaxy

clusters, by using the data of simulations for the large—scale
structure of the universe with the spatial resolution of up to
25 kpc/h. In a substantial fraction of clusters, we found that

strong shocks with Mach number of several or larger exist in
outskirts within the virial radius. They are produced by the
accretion of warm gas flowing from filaments to clusters,
and generate large cosmic-ray fluxes. The cosmic rays
advect into cluster cores, but may temporally induce the
population inversion, that is, larger population at larger
radius, suggested by recent radio and y-ray observations.

B Session : ZXHZY oI
108 18YU(2) 14:00 - 14:30 HILEZ

[Z=IT-02] Supernova Remnants, Supernovae, and
Their Progenitors
Bon-Chul Koo

Seoul National University

Supernova remnants (SNRs) are beautiful and diverse.
Individual SNRs have their own distinctive features. The
morphology and physical characteristics of young SNRs
result from the interaction of supernova (SN) ejecta with
circumstellar medium, while those of old SNRs result from
the interaction of SN blast wave with the interstellar medium.
The diversity of SNRs reflects different types of SN and the
broad physical conditions in their environments, which are
ultimately related to the formation and evolutionary history of
progenitor stars. The importance of SNe and SNRs as the
sources of heavy elements, cosmic rays, dusts, hot coronal
gases, and interstellar turbulences depends on their types
and environments. In this talk, | discuss the connections
among SNRs, SNe, and their progenitors, and the
conseguences on the characteristics and astrophysical roles
of SNRs.

M Session : 2|® 23|
108 18Y(5) 15:00 - 16:30 H1LEZ

[*GC-11] Gaseous Structures in Barred
Galaxies: Effects of the Bar Strength
Woong-Tae Kim, Woo-Young Seo, and Yonghwi
Kim

Department of Physics and Astronomy, Seoul National
University

We use hydrodynamic simulations to study the physical
properties of gaseous structures in barred galaxies and their
relationships with the bar strength. We vary the bar mass foar
relative to the spheroidal component as well as its aspect
ratio. We derive expressions for the bar strength Q, and the
radius where the maximum bar torque occurs. When applied
to observations, these expressions suggest that bars in real
galaxies are most likely to have fuer = 0.25-0.5. Dust lanes
approximately follow one of x1-orbits and tend to be more
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straight under a stronger and more elongated bar. A nuclear
ring of a conventional x2 type forms only when the bar is
not so massive or elongated. The radius of an x2-type ring
is generally smaller than the inner Lindblad resonance,
decreases systematically with increasing Qo, evidencing that
the ring position is not determined by the resonance but by
the bar strength. Nuclear spirals exist only when the ring is
of the x2-type and sufficiently large in size. Unlike the other
features, nuclear spirals are transient in that they start out
as being tightly-wound and weak, and then due to the
nonlinear effect unwind and become stronger until turning
into shocks, with an unwinding rate higher for larger Qo.

[*GC-12] ON THE ASSEMBLY HISTORY OF
STELLAR COMPONENTS IN MASSIVE GALAXIES
Jaehyun Lee and Sukyoung K. Yi

Department of Astronomy and Yonsei University
Observatory, Yonsei University, Seoul 120-749, Korea

Matusoka & Kawara (2010) showed that the number density
of the most massive galaxies (log M/Me=11.5— 12.0)
increases faster than that of the next massive group (log
M/M@=11.0—11.5) during 0 < z < 1. This appears to be in
contradiction to another important empirical concept of
“downsizing”. We attempt to understand the two
observational findings in the context of the hierarchical
merger paradigm using semi-analytic techniques. Our
models closely reproduce the result of Matusoka & Kawara
(2010). Downsizing can also be understood as larger
galaxies have on average smaller assembly ages but larger
stellar ages. Our fiducial models further reveal the details on
the history of stellar mass growth of massive galaxies. The
most massive galaxies (log M/Me=11.5—12.0 at z=0), which
are mostly brightest cluster galaxies, obtain roughly 70% of
their stellar components via merger accretion. The role of
merger accretion monotonically declines with galaxy mass:
45% for log M/Me=11.0— 11.5 and 20% for log
M/M@=10.5— 11.0 at z = 0. The specific accreted stellar
mass rates via galaxy mergers decline very slowly during the
whole redshift range, while the specific star formation rates
sharply decrease with time. In the case of the most massive
galaxies, merger accretion becomes the most important
channel for the stellar mass growth at z ~ 2. On the other
hand, in-situ star formation is always the dominant channel
in the Ly galaxies.

[*GC-13] The Spitzer First Look survey
Verification Field : Deep Radio and
multi-wavelength properties

Kihun Kim', Sungeun Kim', Min S. Yun?, Hansung
Gim?, and Yonhwa Kim'

lﬂ)epartment of Astronomy and Space Science, Sejong
University

*Department of Astronomy, University of Massachusetts

38 Bull. Kor. Spa. Soc. 21(2), Oct 2012

We observed the radio sources found from the First Look
Survey (FLS) field at the 1.4 GHz radio continuum emission
with the Very Large Array (VLA) using the A configuration.
We identify point sources and multi component sources at
= 40 level. We also present the submillimeter properties of
the selected radio sources in the FLS field from the
Herschel/SPIRE 250/350/500/ pm and AZTEC 1.1mm
surveys. The counterparts of the radio sources at
submillimeter for these called ‘submillimeter galaxies (SMGs)’
are detected at infrared wavelength with the Spitzer MIPS
24 & 70 um sources. Based on the MMT/HECTOSPEC
red-shift survey, IRS spectroscopy, and SDSS photometric
red-shift survey, the radio sources are likely to be the
extragalactic sources. Here, we use the star formation rate
(SFR) derived from the MIPS 24 and 70 um luminosity to
compare the measured SFR from the VLA 1.4 GHz
luminosity. These results show that a tight correlation
between the SFR from the radio luminosity and the MIPS 24
um rather than that from the MIPS 70 um luminosity. Radio
and IR correlation is also used to indicate the radio and IR
properties of star—formation in the galaxies and active
galactic nuclei (AGNs). Using the counterpart sources
selected at IR and radio wavelengths, we employ the
IR/radio flux ratios to determine the properties and
population of the selected galaxies.

[*GC-14] THE CHEMICAL PROPERTIES OF
PG QUASARS

Jaejin Shin', Jong-Hak Woo', and Tohru Nagao®
lﬂstronamy program, Department of Physics and
Astronomy, Seoul National University

*The Hakubi Project, Kyoto University, Kitashirakawa-
Oiwake-cho, Sakyo-Ku, Kyoto 606-8502, Japan

Metallicity is an important tracer of star formation in galaxy
evolution. Based on the flux ratios of broad emission lines,
AGN metallicity has shown a correlation with AGN luminosity.
However, it is not clear what physical parameter drives the
observed correlation. Using a sample 69 Palomar—Green
QSOs at low-z (z<0.5), we determine BLR gas metallicity
from emission line flux ratios, i.e., N V1240/C V1549, (Si
IV1398+0 V1402)/C V1549 and N V1240/He 111640 based
on the UV spectra from the HST and IUE archives. We
compare BLR gas metallicity with various AGN properties,
i.e., black hole mass, AGN luminosity and Eddington ratio,
in order to investigate physical connection between metal
enrichment and AGN activity. In contrast to high-z QSOs,
which show the correlation between metallicity and black
hole mass, we find that the metallicity of low-z QSOs
correlates with Eddington ratio, but not with black hole
mass, suggesting that metallicity enrichment mechanism is
different between low-z and high-z.

[*GC-15] The Black Hole Mass-Stellar Velocity



Dispersion Relation of Narrow-Line Seyfert 1
Galaxies
Yosep Yoon and Jong—-Hak Woo

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

Narrow-Line Seyfert 1 galaxies are arguably the most
important AGN subclass in investigating the origin of the
black hole mass—galaxy stellar velocity dispersion (Mgy—0)
relation because of their high accretion rates close to the
Eddington limit. Currently, it is still under discussion whether
NLS1s are off from the local Mgy—0 relation. We select a
sample of 325 NLS1 at relatively low redshift (z<0.1) from
the SDSS DR7 by constraining FWHM of HB in the range of
800-2,200 km/s. Among them, we measured stellar velocity
dispersion of 40 objects which show strong stellar
absorption lines, e.g9. Mg b triplet(~5175A), Fe(5270A). In
contrast, the other 285 objects show too weak stellar
absorption lines to measure velocity dispersion. Using the
sample of 40 objects with stellar velocity dispersion
measurements, we investigate whether NLS1s follow the
same Mgy—0 relation as normal galaxies and broad line
AGNs. We also test the reliability of the width of narrow
lines as a surrogate of stellar velocity dispersion by
comparing directly measured stellar velocity dispersion with
o inferred from [O III], [N II], [S II] line widths,
respectively. We will discuss the connection between AGN
activity in NLS1s and galaxy evolution based on these results.
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[*SE-01] The study on source regions of solar
energetic particles detected by widely separated
multiple spacecraft
Jinhye Park', D. E. Innes?,
Moon'

R. Bucik?®, and Y.-J.

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

*Max Plank. Institute for Solar System Research, 37191
Katlenburg-Lindau, Germany

We studied the source regions of 12 solar energetic particle
(SEP) events seen between 2010 August and 2012 January
at STEREO-A, B and ACE, when the two STEREO
spacecraft were separated by about 180°. All events were
associated with strong flares (C1 = X6) and fast coronal
mass ejections (CMEs) accompanied by type Il radio bursts.
We have determined the arrival times of the SEP events at
the three spacecraft. EUV waves observed in 195A and
193A channels of STEREO and SDO/AIA are tracked across
the Sun and the arrival time of the EUV wave at the
photospheric source of open field lines extending to the
spacecraft connection points at 2.5 Rsun estimated. We
found 7 events with flux enhancements in all spacecraft and
4 in two spacecraft. Most events came from a single
source. The results show that magnetic field connections
between source regions and the spacecraft play an
important role in abrupt flux enhancements. In the most
cases, EUV waves at the Sun are associated with a wide
longitudinal spread of the SEPs.

[*SE-02] Height Dependence of Plasma
Properties in a Solar Limb Active Region
Observed by Hinode/EIS

Kyoung-Sun Lee', S. Imada®, Y.-J. Moon'?®, Jin-Yi
Lee'

"Department of Astronomy and Space Science, Kyung Hee
University, Korea

*Institute of Space and Astronautical Science, Japan
Aerospace Exploration Agency, Japan

School of Space Research, Kyung Hee University, Korea

We investigate a cool loop and a dark lane over a limb
active region on 2007 March 14 by the Hinode/EUV Imaging
Spectrometer (EIS). The cool loop is clearly seen in the EIS
spectral lines formed at the transition region temperature
(log T = 5.8). The dark lane is characterized by an
elongated faint structure in coronal spectral lines (log T =
5.8 — 6.1) and rooted on a bright point. We examine their
electron densities, Doppler velocities, and non-thermal
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velocities as a function of distance from the limb using the
spectral lines formed at different temperatures (log T = 5.4
— 6.4). The electron densities of the cool loop and the dark
lane are derived from the density sensitive line pairs of Mg
VI, Fe XlI, and Fe XIV spectra. Under the hydrostatic
equilibrium and isothermal assumption, we determine their
temperatures from the density scale height. Comparing the
scale height temperatures to the peak formation
temperatures of the spectral lines, we note that the scale
height temperature of the cool loop is consistent with a
peak formation temperature of the Mg VIl (log T = 5.8) and
the scale height temperature of the dark lane is close to a
peak formation temperature of the Fe XIl and Fe Xl (log T
= 6.1 — 6.2). It is interesting to note that the structures of
the cool loop and the dark lane are most visible in these
temperature lines. While the non-thermal velocity in the cool
loop slightly decreases (less than 7 km s—1) along the
loop, that in the dark lane sharply falls off with height. The
variation of non-thermal velocity with height in the cool loop
and the dark lane is contrast to that in off-limb polar
coronal holes which are considered as source of the fast
solar wind. Such a decrease in the non-thermal velocity
may be explained by wave damping near the solar surface
or turbulence due to magnetic reconnection near the bright
point.

[2SE-03] A HIGH FREQUENCY TYPE Il SOLAR
RADIO BURST ASSOCIATED WITH THE 2011
FEBRUARY 13 CORONAL MASS EJECTION
Kyungsuk Cho', Nat Gopalswamy?®, Ryunyoung
Kwon?, Roksoon Kim'?, and Seiji Yashiro®®

'xasi, 29\@1.5%/9.576‘, *Catholic University of America

We examine the relationship between a type Il radio burst
that started from an unusually high frequency of 425 MHz
(fundamental component) and an associated white-light
coronal mass ejection on 2011 February 13. The radio burst
had a drift rate of 2.5 MHz/sec, indicating a relatively high
shock speed. From SDO AIA observations we find that a
loop-like erupting front sweeps across high density coronal
loops near the start time of the burst (17:34:15 UT). We
find fragmented structures of the type Il burst, which
indicates the signature of the shock propagating through the
multiple loops. The deduced distance of shock formation
(0.06 Rs) from flare center and speed of the shock (1100
km s=1) using the measured density from AIA/SDO
observations are comparable to the height (0.05 Rs, from
the solar surface) and speed (700 km s—1) of the CME
leading edge observed by STEREOQ/EUVI. We conclude that
the type Il burst could be onset even in the low corona (41
Mm or 0.06 Rs, above the solar surface) if a fast CME
shock passes through the high density loops.

[*SE-04] Observation of an Ellerman bomb and

40 Bull. Kor. Spa. Soc. 21(2), Oct 2012

its associated surge with the 1.6 meter New
Solar Telescope at Big Bear Solar Observatory
Heesu Yang',JongchulChae', Hyungmin Park', Ram
Ajor Maurya', Kyuhyun Cho', Yeon—Han Kim?,
lI-Hyun Cho?, and Eun-Kyung Lim®

"Department of Physics and Astronomy, Seoul National
University

*Korea Astronomy and Space Science Institute

’Big Bear Solar Observatory

We observed an Ellerman bomb(EB) and its associated
surge using the Fast Imaging Solar Spectrograph(FISS) and
the broadband TiO filter of the 1.6 meter New Solar
Telescope at Big Bear Solar Observatory. As is well-known,
the EB appears as a feature that is very bright at the far
wings of the H alpha line. The lambdameter method applied
to these wings indicates that the EB is blue-shifted up to
Bkm/s in velocity. In the photospheric level below the EB,
we see rapidly growing “granule-like” feature. The
transverse velocity of the dark lane at the edge of the
“granule” increased with time as reached a peak of 6km/s,
at the time of the EB’s occurrence. The surge was seen in
absorption and varied rapidly both in the H alpha and the
Ca Il 8542 line. It originated from the Ellerman bomb, and
was impulsively accelerated to 20km/s toward us(blueshift).
Then the velocity of the surge gradually changed from
blueshift of 20km/s to redshift of 40km/s. By adopting the
cloud model, we estimated the temperature of the surge
material at about 27000K and the non-thermal velocity at
about 10km/s. Our results shed light on the conventional
idea that an EB results from the magnetic reconnection of
an emerging flux tube and pre—existing field line.

[*SE-05] Relationship Between EUV Coronal
Jets and Bright Points Observed by SDO/AIA
lI-Hoon Kim', Kyoung-Sun Lee', Jin-Yi Lee',
Yong-Jae Moon'?, Suk-Kyung Sung® and
Kap-Sung Kim'?

ZDepartment of Astronomy and Space Science, Kyunghee
University

*School of Space Research, Kyunghee University

We have investigated the relationship between EUV
coronal jets and bright points observed by Solar Dynamic
Observatory (SDO) / Atmospheric Imaging Assembly (AIA).
For this we consider 39 EUV coronal jets from May 2010
to July 2011 in 171 A identified by Heliophysics Events
Knowledgebase (HEK) which provides an automatic
identification of coronal jets. We look for coronal jet-bright
point pairs as follows. First, we select the size of event
area as 360 arcsec * 360 arcsec where the coronal jets
are located at the center of the area. Second, we select
jet-bright point pairs in case that they are located at the
same position or just adjacent. Third, we select jet-bright
point pairs that are connected by loops each other.
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Otherwise, we select jet—bright points pairs as the nearest
one. As a result, we present 19 coronal jet-bright point
pairs. The mean distance of these pairs is 77.24 arcsec.
According to their distance and morphological connection,
we classify the following three groups: 1) Adjacent (6
events), 2) Loop connected (5 events), and 3) Not
connected in appearance (8 events). The histogram of
mutual distance has two peaks; the first peak corresponds
to the first group and the other one to the second group.
We compare these events with previous observations and
theoretical models as well as discuss possible physical
connections between jets and bright points.

[*SE-06] Current Status and Improvement of
the Fast Imaging Solar Spectrograph of the
1.6m telescope at Big Bear Solar Observatory
Hyungmin Park', Jongchul Chae', Donguk Song',
Heesu Yang', Bi-Ho Jang® Young-Deuk Park?,
Jakyoung Nah?, Kyung-Suk Cho?, and Kwangsu
Ahn®

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

*Korea Astronomy and Space Science Institute

’Big Bear Solar Observatory, New IJersey Institute of
Technology

For the study of fine—scale structure and dynamics in the
solar chromosphere, the Fast Imaging Solar Spectrograph
(FISS) was installed in 1.6m New Solar Telescope at Big
Bear Solar Observatory in 2010. The instrument, installed at
a vertical table of the Coude lab, is properly working and
producing data for science. From the analysis of the data,
however, we noticed that a couple of problems exist that
deteriorate image quality : lower light level and poorer
resolution of the Call band data. After several tests, we
found that the relay optics at the right position is crucial
role for the spatial resolution of raster-scan images. By
using resolution target, we re—aligned relay optics and other
components of the spectrograph. Here we present the result
of optical test and new data taken by the FISS.

B Session : EjQF % 2FsZA I
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[-*SE-07] Doppler Shifts of the Ha Line and
the Ca Il 854.2 nm Line in a Quiet Region of
the Sun Observed with the FISS/NST
Jongchul Chae', Hyungmin Park', Heesu Yang',
Young-Deuk Park?, Kyung—Suk Cho?, Kwangsu
Ahn®, and Wenda Cao®

Seoul National University, Korea

2‘](orea Astronomy and Spaces cience Institute, Korea
’Big Bear Solar Observatory, USA

The characteristics of Doppler shifts in a quiet region of the
Sun are investigated by comparing between the Ha line and
the Caii infrared line at 854.2 nm. A small area of 16" %
40" was observed for about half an hour with the Fast
Imaging Solar Spectrograph (FISS) of the 1.6 meter New
Solar Telescope (NST) at Big Bear Solar Observatory. The
observed area contains a network region and an
internetwork region, and identified in the network region are
Ha fibrils, Caii fibrils and bright points. We infer the Doppler
velocity from each line profile at a point with the
lambdameter method as a function of half wavelength
separation AA. It is confirmed that the bisector of the
spatially—averaged Caii line profile has an inverse C—shape
of with a significant peak redshift of +1.8 km/s. In contrast,
the bisector of the spatially-averaged Ha line profile has a
different shape; it is almost vertically straight or, if not, has
a C-shape with a small peak blueshift of —0.5 km/s. In
both the lines, the bisectors of bright network points are
much different from those of other features in that they are
significantly redshifted not only at the line centers, but also
at the wings. We also find that the spatio—temporal
fluctuation of Doppler shift inferred from the Caii line is
correlated with those of the Ha line. The strongest
correlation occurs in the internework region, and when the
inner wings rather than the line centers are used to
determine Doppler shift. In this region, the RMS value of
Doppler shift fluctuation is the largest at the line center, and
monotonically decreases with AN. We discuss the physical
implications of our results on the formation of the Ha line
and Caii 854.2 nm line in the quiet region chromosphere.

[*SE-08] A Solar Cyclone with Chromospheric
Running Wave

Tetsuya Magara'?, Jun-Mo An', Hwanhee Lee',
Jihye Kang', Satoshi Inoue', and Gwang-son
Choe'?

!School of Space Research, Kyung Hee University
2Q)epartment of Astronomy and Space Science, Kyung Hee
University

An innovative solar observing satellite, Hinode, has
successfully observed the detailed evolution of a rapidly
developing emerging flux region from the beginning of its
appearance at the solar surface. The high spatial and
temporal resolution provided by the satellite enables to
capture the prominent dynamic processes such as the
rotational motion of a polarity region with intense magnetic
flux which is reminiscent of a cyclone on the Earth, and a
running wave that spreads ahead of this rotating polarity
region. This ‘solar cyclone' is, on the other hand, generated
differently from terrestrial cyclones, and a possible
generating mechanism for it is demonstrated with a
three—dimensional magnetohydrodynamic simulation of a
twisted magnetic flux tube emerging from the solar interior
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into the solar atmosphere. The simulation shows that the
rotational motion is caused by a strong downflow of plasma
along the twisted field lines that form a helical pillar
standing upright on the Sun.

[*SE-09] Magnetic Field Strength in the Upper
Solar Corona Using White-light Shock Structures
Surrounding Coronal Mass Ejections

Roksoon Kim', Nat Gopalswamy?, Yongjae Moon®,
Kyungsuk Cho', and Seiji Yashiro®*

'KASI, *NASA/GSFC, * Kyunghee University

‘Catholic University of America

To measure the magnetic field strength in the solar corona,
we examined 10 fast ( >1000 km/s) limb coronal mass
ejections (CMEs) that show clear shock structures in Solar
and Heliospheric Observatory/Large Angle and Spectrometric
Coronagraph images. By applying the piston-shock
relationship to the observed CME’s standoff distance and
electron density compression ratio, we estimated the Mach
number, Alfven speed, and magnetic field strength in the
height range 3-15 solar radii (Rs). The main results from
this study are as follows: (1) the standoff distance observed
in the solar corona is consistent with those from a
magnetohydrodynamic model and near—Earth observations:;
(2) the Mach number as a shock strength is in the range
1.49-3.43 from the standoff distance ratio, but when we use
the density compression ratio, the Mach number is in the
range 1.47-1.90, implying that the measured density
compression ratio is likely to be underestimated owing to
observational limits; (3) the Alfven speed ranges from 259 to
982 km/s and the magnetic field strength is in the range
6-105 mG when the standoff distance is used: (4) if we
multiply the density compression ratio by a factor of two,
the Alfven speeds and the magnetic field strengths are
consistent in both methods; and (5) the magnetic field
strengths derived from the shock parameters are similar to
those of empirical models and previous estimates.
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[*SE-11] Low ionization state plasma in CMEs
Jin-Yi Lee' and John C. Raymond?®

ZKyung Hee University, Korea
*Harvard-Smithisonian Center for Astrophysics, USA

The Ultraviolet Coronagraph Spectrometer on board the Solar
and Heliospheric Observatory (SOHO) observes low
jonization state coronal mass ejection plasma at ultraviolet
wavelengths. The CME plasmas are often detected in O VI
(3x10°K), C Il (8x10°K), Lya, and LyB. Earlier in situ
observations by the Solar Wind lon Composition
Spectrometer (SWICS) on board Advanced Composition
Explorer (ACE) have shown mostly high ionization state
plasmas in interplanetary coronal mass ejections (ICME)
events, which implies that most CME plasma is strongly
heated during its expansion in solar corona. In this analysis,
we investigate whether the low ionization state CME plasmas
observed by UVCS occupy small enough fractions of the
CME volume to be consistent with the small fraction of
ICMEs measured by ACE that show low ionization plasma,
or whether the CME must be further ionized after passing
the UVCS slit. To do this, we determine the covering factors
of low ionization state plasma for 10 CME events. We find
that the low ionization state plasmas in CMEs observed by
UVCS show small covering factors. This result shows that
the high ionization state ICME plasmas observed by the ACE
results from a small filling factor of cool plasma. We also
find that the low ionization state plasma volumes in faster
CMEs are smaller than in slower CMEs. Most slow CMEs in
this analysis are associated with a prominence eruption,
while the faster CMEs are associated with X—class flares.
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[=SE-12] Observation of long-term disappearance
and reappearance of the outer radiation belt
Dae-Young Lee', Dae—Kyu Shin', Kyung—Chan
Kim?2, Jin—-Hee Kim', Jung—-Hee Cho', Mi Young
Park', Vassilis Angelopoulos®, Junga Hwang?,
Yonghee Lee', and Thomas Kim'

"Astronomy and Space Sci, Chungbuk Natl Univ,
Chungbuk, Republic of Korea

*KASI, Daejeon, Republic of Korea

‘acra, ros Angeles, CA, United States
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In this study we have used the data of various instruments
onboard the THEMIS spacecraft to study the characteristics
of the outer radiation belt during the ascending phase of
solar cycle 24. The most astonishing result is that we
discovered four long-term (a month or so) periods during
which the belt has nearly disappeared. The first
disappearance started late 2008, followed by reappearance
in ~a month, and three more similar events repeated until
early 2010 when the belt has reappeared. This is well
revealed at 719 keV electrons, which is the currently
available uppermost energy channel from the THEMIS SST
observation, but also seen at even lower energies. Overall
consistent features were confirmed using the NOAA-POES
observations. The vanished belt periods are associated with
extremely weak solar wind conditions, low geomagnetic
disturbances (in terms of Kp and AE/AL), greatly suppressed
wave (ULF and chorus) activities, greatly reduced storm and
substorm activities (little source particle supply), and
expanded plasmapause locations. The direct observations of
such events shed light on the fundamental question of the
origin of the radiation belt, which is the main focus of our
presentation.

[*SE-13] Statistical study on nightside
geosynchronous magnetic field responses to
interplanetary shocks

Jong-Sun Park', Khan-Hyuk Kim', Tohru Araki’,
Dong-Hun Lee', Ensang Lee', and Ho Jin'

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

S04 Key Laboratory for Polar Science, Polar Research
Institute of China, Shanghai 200136, China

When an interplanetary (IP) shock passes over the Earth's
magnetosphere, the geosynchronous magnetic field strength
near the noon is always enhanced, while the
geosynchronous magnetic field near the midnight decreases
or increases. In order to understand what determines the
positive or negative magnetic field response at nightside
geosynchronous orbit to sudden increases in the solar wind
dynamic pressure, we have examined 120 IP
shock-associated sudden commencements (SC) using
magnetic field data from the GOES spacecraft near the
midnight (MLT = 2200~0200) and found the following
magnetic field perturbation characteristics. (1) There is a
strong seasonal dependence of geosynchronous magnetic
field perturbations during the passage of IP shocks. That is,
the SC-associated geosynchronous magnetic field near the
midnight increases (a positive response) in summer and
decreases (a negative response) in winter. (2) These field
perturbations are dominated by the radial magnetic field
component rather than the north-south magnetic field
component at nightside geosynchronous orbit. (3) The
magnetic elevation angles corresponding to positive and

negative responses decrease and increase, respectively.
These field perturbation properties can be explained by the
location of the cross-tail current enhancement during SC
interval with respect to geosynchronous spacecraft position.

[*SE-14] Effects of plasmaspheric density
structure on the characteristics of geomagnetic
ULF pulsations

Jiwon Choi, Dong—Hun Lee, Khan—-Hyuk Kim, and
Ensang Lee

Kyung Hee University

The structure of plasmasphere plays an important role in
determining properties of geomagnetic ULF pulsations such
as Pi 2 pulsations and field line resonances (FLRs) in the
Earth’s magnetosphere. We have performed a 3-O MHD
wave simulation to investigate the generation and
propagation of ULF waves in dipole geometry. Various 3-D
density structures are assumed, which include a relatively
sharp density gradient and gradually less slopes at the
plasmapause. The former condition can refer to the
plasmasphere from local midnight to dawn, whereas the
latter represents the region near noon to dusk where it
bulges out. We show how Pi 2 pulsations and FLRs
differentially appear at both multi-point satellite locations
and ground stations for different local times. Our results
suggest that 1) the local radial density structure significantly
affects the peak frequencies for Pi 2 oscillations, while the
polarization changes remain similar in the radial direction,
and 2) the radial location of strong FLRs varies for different
density profiles. It is also suggested how multi satellite
measurements and ground-based observations can confirm
this differential feature in space.

[*SE-15] Modeling of Energetic Neutral Atom
(ENA) Emissions During a Magnetic Storm for
CINEMA/TRIO

Ensang Lee', Hyuk-Jin Kwon', Jong-Sun Park',
Jongho Seon', Ho Jin', Khan—-Hyuk Kim',
Dong-Hun Lee', Linghua Wang?, Robert P. Lin?%
George K. Parks?, John Sample®, and Edward C.
Roelof®

!School of Space Research, Kyung Hee University
*Space Sciences Lab., University of California, Berkeley
’Applied Physics Lab., Johns Hopkins University

Energetic neutral atoms (ENAs) are emitted by charge
exchange collisions between energetic ions and cold neutral
atoms. ENAs can be used as an alternative measure of the
energetic ions in the source region because they maintain
the energy and pitch angle of the source energetic ions. In
the present study we present simulation results of the ENA
emissions during a magnetic storm to be measured by the
STEIN instrument onboard the CINEMA/TRIO satellites. The
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CINEMA/TRIO mission consists of three identical cubesats
with low-altitude orbits. The STEIN instrument onboard each
cubesat can measure ENAs with energies from ~4 keV to
~20 keV as well as suprathermal electrons and ions. The
measurement of ENA emissions from ring current by STEIN
is simulated using the models for energetic ring current ions
and geocoronal neutral atoms. Especially we will discuss
about the energy spectrum of the ENAs and the effect of
transient variations of the ring current.

[*SE-16] Pc1/EMIC waves observed at
subauroral latitude during sudden
magnetospheric compressions

Khan—-Hyuk Kim', Kazuo Shiokawa®, Dong-Hun
Lee', Hyuck-Jin Kwon', Ensang Lee'

"Kyung Hee University

*Nagoya University

It is generally accepted that sudden compressions of the
magnetosphere cause electromagnetic ion cyclotron (EMIC)
wave growth by increasing the proton temperature
anisotropy. These compression—associated EMIC waves are
expected to be on higher latitudes (i.e., higher-L regions
close to the magnetopause). In this study we examine Pcl
pulsations, which are believed to be generated by the EMIC
instability, observed at subauroral latitude near the nominal
plasmapause when the magnetosphere is suddenly
compressed by solar wind dynamic pressure variations,
using induction magnetometer data obtained from
Athabasca, Canada (geomagnetic latitude = 61.7° N, L ~
4.5). We identified 9 compression—associated Pc1 waves
with frequencies of ~0.5-2.0 Hz. The wave activity appears
in the horizontal H (positive north) and D (positive eastward)
components. All of events show low coherence between H
and D components. This indicates that the Pc1 pulsations in
H and D oscillate with a different frequency. Thus, we
cannot determine the polarization state of the waves. We
will discuss the occurrence location of
compression—associated Pc1 pulsations, their spectral
structure, and wave properties.
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[*ST-06] Fundamental parameters of the
eclipsing binaries in the Large Magellanic cloud

Kyeong Soo Hong and Young Woon Kang
Sejong University

We present photometric solutions of the 26,212 eclipsing
binaries discovered in the LMC by Graczyk et al. (2011).
They published that 70 percent of a total are detached
systems. Another 25 and 5 percent are semi—detached and
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contact binaries, respectively. We discovered that 21 percent
of 26,121 eclipsing binary stars are eccentric orbit systems.
The binary star distribution in the LMC is different from
those of the Galactic center direction (Bade window). It is
very interesting that there are only 5 of 357 (2 percent)
stars have eccentric orbit in the Galactic Center (Kang
2011). We selected the light curve of 18,274 detached
systems. Then we estimated the fundamental parameters on
the basis of their photometric solutions and the
semi—-major—axis (a) assuming the distance modulus to the
LMC~18.50. We compared the estimated fundamental
parameters with an empirical mass—luminosity relation and
consistency between mass-radius relation base on stellar
evolution model in the low metallicity (Z=0.008) by Bertelli et
al. (2009). This method allows for independent determine of
the fundamental parameters of the eclipsing binaries in the
LMC without the radial velocity curves

[*ST-07] Observational Properties of GSC
2855-0585 in the Vicinity of the Eclipsing Binary
V432 Per

Jae—Rim Koo'?, Jae Woo Lee', Seung-Lee Kim',
Chung-UK Lee', and Byeong-Cheol Lee'

' Korea Astronomy and Space Science Institute
2Z)epartment of Astronomy and Space Science, Chungnam
National University

During the photometric runs of the eclipsing binary V432 Per
in 2006, we serendipitously discovered peculiar light
variations of GSC 2855-0585 that imaged on the same
target field. Its brightness decreased about 0.02 mag for
about 0.15 days in all B, V, and R bands. The depth,
duration, and box—shaped light curves are very similar to
those of typical transiting exoplanets. We gathered the
time—-series data of GSC 2855-0585 from the SuperWASP
public archive and detected the same light variations with a
period of about 2.406 days. The period and transitlike
features were confirmed by photometric follow—up
observations at a predicted epoch in 2010 November. In
order to estimate the mass of the companion that produced
the light variations, we obtained 10 high-resolution spectra
with different orbital phases in 2010 November and 2011
October-December. The radial velocities showed large
variations of about 44 km/s. It indicates that the transitlike
light variations do not originate from a transiting exoplanet,
but from the single-lined spectroscopic eclipsing binary with
a cool dwarf companion. Using the photometric and
spectroscopic data, we estimated the physical parameters of
the eclipsing binary GSC 2855-0585, such as orbital period,
effective temperature, surface gravity, and mass.
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[*ST-09] Asymmetric Light curves of Contact
and Near-Contact Binaries

Pakakaew Rittipruk and Young-Woon Kang
Department of Astronomy and Space Science, Sejong
University

We attempt to investigate the main reason of the
asymmetrical light curves of contact and near—contact
eclipsing binary base on the hypothesis that cool spot was
produced on late type star while hot spot was produced
from transferred material from their companion star hitting
surface. We select 7 eclipsing binary systems which showed
asymmetric light curves and mass transfer. Period variation
and mass transfer rate were obtained from O-C diagram.
Radial velocity curves and light curves of those 7 eclipsing
binary system were adopted from available literature in order
to obtain the absolute dimension. For four contact eclipsing
binary system (AD Phe, EZ Hya, AG Vir and VW Boo), their
component stars belonged to spectral type G to K was
fitted by cool spot model. While the other two near—contact
systems (RT Scl and V1010 Oph) and one contact system
(SV Cen) was fitted by cool spot model. The densities of
the materials are adopted from stellar model which calculate
by stellar structure code. The calculated spot temperature
turns out to agree with the photometric solution but there
are no correlate between period variation rate and type of
spot.
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[*ST-11] Calcium and CN bimodality of RGB
stars in Globular clusters with Multiple
Populations

Dongwook Lim, Dong—-Goo Roh, Sang-Il Han, and
Young-Wook Lee

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

A number of recent observations have established that many
globular clusters have double or multiple stellar populations.
In particular, recent Calcium and Stromgren b & vy
photometry shows a split in the RGB of some of these
globular clusters, including M22, NGC 1851, and NGC 288.
However, the origin of this split in the RGB is still
controversial. In order to confirm the real difference in
Calcium abundance between the two RGBs, we have
performed low resolution spectroscopy for RGB stars in
these globular clusters. The spectral data were obtained
from WFCCD/duPont 2.5m telescope in Las Campanas
Observatory. We found a significant bimodality of both
Calcium and CN abundances in M22 and NGC 1851. NGC
288, however, shows a clear bimodality only in CN
abundance.
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[*SS-06] 17P/Holmes: Contrast between before
and after the 2007 outburst

Masateru Ishiguro', Ji-Beom Ham', Junhan Kim?
"Department of Physics and Astronomy, Seoul National

University
*Mok-5-dong, Yangcheon-gu, Seoul, Republic of Korea

A Jupiter-family comet, 17P/Holmes, underwent an outburst
on 2007 October 23. Since there has been no more
dramatic comet outburst than the 17P/Holmes event in the
history of modern astronomical observations, active
observations were made soon after the outburst. However,
little is known about the activity before the outburst because
of the accidental event. In addition, since the nucleus has
been veiled by the thick dust cloud by the 2007 outburst,
the physical status of the nucleus was unknown. In this
presentation, we investigated the contrast between before
and after the outburst through the imaging observations in
both optical and mid-infrared wavelengths. We thus
analyzed data taken by Akari infrared telescope, Subaru 8-m
telescope, University of Hawaii 2.2-m telescope and
Nishi-Harima Astronomical Observatory 2-m Nayuta
telescope. As the result, we found that the nucleus was
significantly activated through the outburst. The surface
fractional active area was 0.3% in the pre—outburst data
while 10% in the past-outburst data. We expect that
17P/Holmes shows strenuous activity in the next return in
2013-2014.

[*SS-07] FUV observation of the comet C/2001
Q4 (NEAT) with FIMS

Yeo—Myeong Lim', Kyoung Wook Min', Paul D.
Feldman®, Wonyong Han®, and Jerry Edelstein®
'Korea Advanced Institute of Science and Tecfinology
*The Johns Hopkins University

’Korea Astronomy and Space Science Institute

“University of California, Berkeley

We present the results of far-ultraviolet (FUV) observations
of comet C/2001 Q4 (NEAT) obtained with Far-ultraviolet
Imaging Spectrograph (FIMS) on board the Korean
microsatellite STSAT-1, which operated at an altitude of 700
km in a sun-synchronous orbit. FIMS is a dual-channel
imaging spectrograph (S channel 900-1150 A, L channel
1350-1750 A, /AN ~ 550) with large image fields of view
(S: 4°.0x4'6, L: 7°.5%x4'.3, angular resolution 5'-10')
optimized for the observation of diffuse emission of
astrophysical radiation. Comet C/2001 Q4 (NEAT) was
observed with a scanning survey mode when it was located
around the perihelion between 8 and 15 May 2004. Several
important emission lines were detected including S | (1425,
1474 A), C 1 (1561, 1657 A) and several emission lines of
CO A'n-X's" system in the L channel. Production rates of
the notable molecules, such as C I, S | and CO, were
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estimated from the photon fluxes of these spectral lines and
compared with previous observations. We compare the flux
and the production rates in the radius of 3x10° km with
20%10° km from the central coma. We obtained L-channel
image which have map size 5°x5°. The image was
constructed for the wavelength band of L-channel (1350 -
1710 A). We also present the radial profiles of S I, C I, CO
obtained from the spectral images of the central coma. The
radial profiles of 2x10° km region are compared with the
Haser model.

[*SS-08] Planetary companions orbiting K giant
HD 208527 and M giant HD 220074
Byeong-Cheol Lee', Inwoo Han', and Myeong—Gu
Park’

' Korea Astronomy and Space Science Institute
*Kyungpook. National University

The purpose of the present study is to search for and study
the origin of planetary companion by a precise radial
velocity (RV) survey for K dwarfs. The high-resolution
spectroscopy of the fiber—fed Bohyunsan Observatory
Echelle Spectrograph (BOES) at Bohyunsan Optical
Astronomy Observatory (BOAO) is used from September
2008 to June 2012. We report the detection of two new
exoplanets in orbit around HD 208527, and HD 220074 with
exhibiting a periodic variation of 875.5 and 672.1 days. The
examinations of surface inhomogeneous are no related to
the RV variations and Keplerian motion is the most likely
explanation, which suggests that the RV variations arise from
an orbital motion under the influence of planetary
companion. We obtain the minimum masses for the
exoplanets of 11.5 and 11.1 My, with an orbital semi—major
axis of 2.3 and 1.6 AU and an eccentricity of 0.08 and
0.14, respectively. From the literatures and our estimations
of stellar parameters, the luminosity class of HD 208527 is
changed K dwarf to K giant and the spectral type of HD
220074 is confirmed M giant rather than K dwarf. HD
220074 is the first M giant star harboring a planetary
companion.

[*SS-09] Phase dependent disk averaged
spectra and light curve of the Earth as an
habitable exoplanet; Ray-tracing based
simulation using 3D optical earth system model
Dongok Ryu'?, Sug-Whan Kim'#, and Sehyun
Seong'?

!Space Optics Laboratory, Department of Astronomy,
Yonsei University

* Institute of Space Science and Technology, Yonsei
University

Previously we introduced ray—-tracing based 3D optical earth
system model for specular and scattering properties of all



components of the system (i.e. clear—sky atmosphere, land
surfaces and an ocean surface). In this study, we enhanced
3-dimensional atmospheric structure with vertical
atmospheric profiles for multiple layer and cloud layers using
Lambertian and Mie theory. Then the phase dependent disk
averaged spectra are calculated. The main results, simulated
phase dependent disk averaged spectra and light curves,
are compared with the 7 bands(300~1000nm) light curves
data of the Earth obtained from High Resolution
Instrument(HRI) in Deep Impact spacecraft during Earth flyby
in 2008. We note that the results are comparable with the
observation.

[1SS-10] DETECTION OF WIDE PLANETARY
SYSTEM WITH MICROLENSING

Yoon—-Hyun Ryu', Myeong-Gu Park', Heon-Young
Chang', and Ki-Won Lee?

"Department of Astronomy and Atmospheric Sciences,
Kyungpook. National University, Daegu 702-701, Korea
*Institute of Liberal Education, Catholic University of
Daegu, Gyeongbuk 712-702, Korea

Recent results from microlensing surveys show that a
free—floating planet or a wide—separation planet is more
numerous than a main—sequence star in the Galaxy.
Moreover, the detection efficiency of the planets will be
improved in next-generation experiments with a high survey
monitoring frequency. However, microlensing events
produced by both planets appear similar light curves with a
short duration timescale, thus it is difficult to distinguish
them. In this paper, we investigated the detectable
separation range of a wide—separation planet as the planet
bound to its host star. We construct the fractional deviation
maps using the magnifications of the planetary lensing and
the single-lensing by planet itself for various parameters
such as a mass ratio, separation, and source radius. As a
result, we found that the pattern of the fractional deviation
is related to the ratio of source radius to caustic size, and
the ratio satisfying the detection criterion (i.e., =25% in the
fractional deviation) varies with a separation. Hence, we
derived a fitting formula as the function of a mass ratio and
a source radius to reflect the variation in the calculations of
the detectable separation range of a wide—separation planet
as the planet bound to its host star. In addition, we
estimated the condition that a wide—separation planet can
be detected as a single-lensing event under the finite
source effect. We found that such a case is possible
provided that the source radius is smaller than ~2.5 times
of Einstein ring radius of a planet, regardless of a
separation or a mass ratio.

[*SS-11] Using Light Travel Time Effect to
Detect Circumbinary Planets with Ground-Based
Telescopes

Tobias Cornelius Hinse

Korea Astronomy and Space Science Institute

In the past few years, two—planet circumbinary systems
(e.g., HW Vir, NN Ser, DP Leo and HU Aar) have been
detected around short-period eclipsing binaries using
ground-based telescopes. The existence of these planets
has been inferred by interpreting the O-C variations of the
mid-eclipse times. We have tested the orbital stability of
these systems and propose to use Light Travel Time Effect
(LITE) to detect such circumbinary planets from the ground.
We generated synthetically the LITE signal of a two—planet
circumbinary system with the aim to apply an analytic LITE
model to recover the underlying synthetic system. To mimic
a degree of realism inherent to ground—based observations,
we added to the synthetic LITE data white noise with a
Gaussian distribution and sampled the synthetic LITE signal
randomly. We successfully recovered the original system
demonstrating that two-planet circumbinary systems can be
detected using ground-based telescopes, provided the
timing measurements of the mid—eclipses are sufficiently
accurate and the observing baseline is long enough to
ensure a sufficient coverage of all involved periods. We
used HU Aar as a test system and applied our model to its
proposed planetary bodies considering near—circular orbits.
We present the results of our calculations and discuss the
LITE-detectability of a HU Aar-like system.
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[}ID-07] The CREAM Experiment in the
International Space Station
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Jik Lee', Jina Jeon?, Hyun Su Lee?, Hye Young
Lee?, Heuijin Lim°, Il Hung Park®®*, Youn Roh*,
Hongjoo Kim®, Hwanbae Park®, Moo Hyun Lee®,
and Eun-Suk Seo®

"Basic Science Research Institute, Ewha Womans
University, Korea, “Department of Physics, Ewha Womans
University, Korea, Institute for the Early Universe, Ewha
Womans University, Korea, *Research Center of the
MEMS Space Telescope, Ewha Womans University, Korea,
*Department of Physics, Kyungpook National University,
Korea, ‘Institute for Physical Science and Technology,
University of Maryland, USA

The NASA Antarctica balloon experiment CREAM has
successfully collected the data of energetic cosmic rays
during six flights in past years. It recently observed the
unexpected discrete hardening in energy spectra of comic
rays. However high—statistics data of energetic cosmic rays
are required for the further investigation of the unexpected
hardening in comic-ray energy spectra. The International
Space Station (ISS) is an ideal platform for the CREAM
experiment to investigate the unexpected hardening and
explore the fundamental issues like the acceleration
mechanism and the origin of energetic cosmic rays because
of the high duty cycle of the experiment in the ISS platform.
We will present the design of the ISS-CREAM experiment,
and the development and fabrication status of the detector
components including the 4-layer silicon charge detector
which will measure the charge constitution of cosmic rays
with unprecedented accuracy.
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[*ID-09] Design and Construction of Detector
Module for UFFO Burst Alert & Trigger
Telescope

Aera Jung', Salleh Ahmad?®, Pierre Barrillon?, Sgren

Brandt®, Carl Budtz-Jgrgensen®, Alberto J. Castro—
Tirado*, Pisin Chen®, Ji Nyeong Choi'®, Yeon Ju
Choi®, Paul Connell’, Sylvie Dagoret-Campagne?,
Christopher Eyles’, Bruce Grossan®, Ming—Huey A.
Huang®, Soomin Jeong', Ji Eun Kim', Min Bin
Kim', Sug-Whan Kim'®, Ye Won Kim', A. S.
Krasnov'', Jik Lee', Heuijin Lim', Eric V. Linder'?,
T.—-C. Liv®, Niels Lund®, Kyung Wook Min®, Go
Woon Na', Ji Woo Nam?®, Mikhile I. Panasyuk'', I
Hung Park', Jakub. Ripa', Victor Reglero’, Juana M.
Rodrigo’, George. F. Smoot'®, Jung Eun Suh',
Sergei. Svertilov'', Nikolay Vedenkin'', Min-Zu
Wang®, Ivan Yashin'', and the UFFO Collaboration
"Ewha Womans University, Seoul, Korea

“University of Paris-Sud11, Orsay, France

*Techinical University of Denmark, Copenfiagen, Denmark.
! Institutode Astrofisica de Andalucia-CSIC, Granada, Spain
*National Taiwan University, Taipei, Taiwan

*Korea Advanced Institute of Science and Technology,
Dacejeon, Korea

"University of Valencia, Valencia, Spain

*University of California, Berkeley, USA

*National United University, Miao-Li, Taiwan

w{}’onsei University, Seoul, Korea

"NMoscow State University, Moscow, Russia

One of the key aspects of the upcoming Ultra—Fast
Observatory (UFFO) Pathfinder for Gamma-Ray Bursts(GRBs)
identification will be the UFFO Burst Alert & Trigger
Telescope(UBAT), based on a novel space telescope
technique. The UBAT consists of coded mask, hopper, and
detector module(DM). The UBAT DM consists of YSO crystal
arrays, multi-anode photo mulipliers, and readout
electronics. We will present the design and construction of
the UBAT DM, and the response of the UBAT DM to X-ray
Sources.

[*ID-10] The Electronics system of the Ultra
Fast Flash Observatory Pathfinder

Ji Eun Kim', Ji Nyeong Choi?, Yeon Ju Choi®,
Soomin Jeong', Aera Jung', Min Bin Kim',
Sug-Whan. Kim®, Ye Won Kim', Jik Lee', Heuijin
Lim', Kyung Wook Min®, Go Woon Na', Il Hung
Park', Jakub. Ripa', Jung Eun Suh', and the UFFO
collaboration

"Ewha Womans University, “Yonsei University
Advanced Institute of Science and Technology

The Ultra Fast Flash Observatory (UFFO) pathfinder consists
of the UFFO Burst Alert X-ray Trigger telescope (UBAT) and
the Slewing Mirror Telescope (SMT). They are controlled by
the UFFO Data Acquisition system (UDAQ). The UBAT
triggers Gamma-Ray Bursts(GRBs) and sends the position
information to the SMT. The SMT slews the motorized mirror
rapidly to the GRB position to take the UV/Optical data
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within a second after trigger. The UDAQ controls each
instrument, communicates with the satellite, collects the data
from UBAT and SMT, and transfers them to the satellite.
Each instrument uses its own field programmable gates
arrays (FPGA) for low power consumption and fast
processing, and all functions are implemented in FPGAS
without using microprocessors. The entire electronics system
of the UFFO pathfinder including architecture, control, and
data flow will be presented.

[*ID-11] The Burst Alert and Trigger Telescope
for the Ultra Fast Flash Observatory Pathfinder
Go Woon Na', Ji Nyeong Choi?, Yeon Ju Choi®,
Soomin Jeong', Aera Jung', Ji Eun Kim', Min Bin
Kim', Sug-Whan Kim?, Ye Won Kim', Jik Lee',
Heuijin Lim', Kyung Wook Min®, Il Hung Park',
Jakub. Ripa', Jung Eun Suh', and the UFFO
collaboration

"Ewha Womans University, *Yonsei University, ~Korea
Advanced Institute of Science and Technology

The Ultra Fast Flash Observatory (UFFO) pathfinder is a
payload system on-board the Russian satellite Lomonosov,
scheduled to be launched in 2013. The main purpose of the
UFFO pathfinder is to observe the early photons from
Gamma-Ray Bursts. It consists of two instruments. The first
instrument is the UFFO Burst Alert X-ray Trigger telescope
(UBAT) for the fast-trigger and detection of GRB location,
and the second is the Slewing Mirror Telescope (SMT) for
the observation of the UV/optical afterglow from the GRB
located by the UBAT. It will provide the first-ever systematic
study of UV/optical emission far earlier than 1 sec after
trigger. We will present the design, fabrication and the
preliminary performance of the UBAT.

[}ID-12] The Slewing Mirror Telescope of the
Ultra Fast Flash Observatory Pathfinder

Soomin Jeong', Ji Nyeong Choi®, Aera Jung', Min
Bin Kim', Sug-Whan Kim®, Ye Won Kim', Jieun
Kim', Jik Lee', Heuijin Lim', Go Woon Na', Jiwoo
Nam®, Il Hung Park', Jakub Ripa', Jung Eun Suh',
and the UFFO collaboration

"Ewha Womans University, Seoul, Korea

29’0nsei University, Seoul, Korea

*National Taiwan University, Taipei, Taiwan

The Slewing Mirror Telescope (SMT) is a key telescope of
Ultra-Fast Flash Observatory (UFFO) space project to
explore the first sub—minute or sub—seconds early photons
from the Gamma Ray Bursts (GRBs) afterglows. The first
realization of UFFO is the 20kg UFFO-Pathfinder (UFFO-P)
to be launched on board the Russian Lomonosov satellite in
2013 by the Soyuz-2 rocket. Once the UFFO Burst Alert &
Trigger Telescope (UBAT) detects the GRBs, Slewing mirror

50 Bull. Kor. Spa. Soc. 21(2), Oct 2012

(SM) will rotate to bring the GRB into the SMT's field of
view instead of slewing the entire spacecraft. SMT can
image the UV/Optical counterpart with about 4-arcsec
accuracy. However it will provide a important understanding
of the GRB mechanism by measuring the sub—minute optical
photons from GRBs. SMT can respond to the trigger over
35° x 35° wide field of view within 1 sec by using Slewing
Mirror Stage (SMS). SMT has 10-cm Ritchey—Chretien
telescope and 256 x 256 pixilated Intensified
Charge—Coupled Device (ICCD) on focal plane. In this
paper, we discuss the overall design of UFFO-P SMT
instrument and payloads development status.
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2o’ Axe!, 2u', une', gas! gme
OIZ1%, HoKet', GARIPOV G*, KHRENOV B®, KLIMOV
P?, PANASYUK M*

'0ISIOIRICHS D Selstt, 2D |ZEStiRA . *Moscow
State University. Department of physics. “Moscow
State University
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[-}ID-14] Vibration test and verification of
Multi-Anode-Photo-Multiplier-Tube’s survivability
with X-Ray Coded Mask Gamma Ray Burst
Alert Trigger mechanical system in space launch
environment
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Ji Nyeong Choi', Yeon Ju Choi*, Soomin Jeong?,
Aera Jung® Min Bin Kim?, Ji Eun Kim?, Sug-Whan
Kim', Ye Won Kim?, Jik Lee® Heuijin Lim? Kyung
Wook Min*, Go Woon Na?, Ji Woo Nam®, Il Hung
Park?, Jakub. Ripa®, Jung Eun Suh? and the UFFO
collaboration

IQ/Dnsei University, Seoul, Korea

*Fwha Womans University, Seoul, Korea

3.‘7\[ationa[ Taiwan University, Taipei, Taiwan

"Korea Advanced Institute of Science and Technology,
Daejeon, Korea

UFFO Burst Alert & Trigger telescope (UBAT) is one of
major instruments of UFFO-Pathfinder. The UBAT aims at 10
arcmin resolution localization of Gamma Ray Bursts with
X-ray coded mask technigue. It has 400mm x 400mm
coded mask aperture, hopper, shielding and detector module
with effective area of 191cm®. The detector module consists
of an assembly of 36 64-ch MAPMTs and 25mm x 25mm
pixellated YSO crystal array, and associated analog and
digital electronics of about 2500 channels. We performed a
vibration test using a dummy MAPMT with the detector
module structure to measure the indused stress applied onto
the MAPMT. We designed a sub-structure on the detector
module to avoid the resonance that would otherwise
deforms the detector module structure. A finite element
analysis confirms the reduction of the load acceleration
down to 12g. The experimental results are to be reported.
Consequently, it proves that the MAPMT arrays of the flight
UBAT detector module structure would survive in the space
launch environment.

[*1D-15] Improved measurement uncertainty of
photon detection efficiency for single pixel
Silicon photomultiplier

Seul Ki Yang'?, Hye-Young Lee®, Jina Jeon®,
Sug-Whan Kim"*®°, Jik Lee®, Il Hung Park®*

lﬂ)ept. of Astronomy, Yonsei University, Korea
*Institute of Space Science and Terminology, Yonsei
University, Korea

*Research Center of the MEMS Space Telescope, Dept. of
Physics, Ewha Womans University, Korea

*Institute for the Early Universe, Ewha Womans
University, Korea

Yonsei University Observatory, Yonsei University, Korea

We report technique used for improved measurement
uncertainties for Photon detection efficiency(PDE) of 1 mm?
single pixel SiPM. It consists of 470nm LED light source,
two 2-inch integrating sphere and two NIST calibrated
silicon photodiodes that have + 2.4% calibration error. With
raytracing simulation of our experimental setup, we predict
number of photon into SiPM and measurement uncertainty.
For MPPC, Hamamatsu suggested PDE(1600 micro pixel)
including crosstalk and afterpulse is 23.5% at 470 nm. By

using new low calibration error photodiode and raytracing
simulation, our simulation result has + 3% measurement
uncertainty. The technical detail of measurement, simulation
are presented with the results and implication.

[*ID-16] Real scale lunar apparent albedo and
moonshine simulation with improved 3D lunar
optical model with Apollo 10084 soil sample
Jinhee Yu'?*® and Sug-Whan Kim'#?

15pace Optics Laboratory, Yonsei University

*Institute of Space Science and Technology, Yonsei
University

39/0nsei Observatory, Yonsei University

Using Fresnel reflection and Hapke BRDF model with Apollo
10084 soil sample's scattering properties, we constructed a
real scale optical lunar model and used it to simulate lunar
apparent albedo and moonshine. For Fresnel reflection, the
refractive index of 1.68+0.5 was used. For Hapke BRDF
parameters from BUGs BRDF measurement, the single
scattering with w=0.33, hot spot width h=0.017, average
phase angle ¢=-0.086 and Legendre polynomial coefficients
b=0.308, ¢=0.425 in wavelength 700nm with two types of
Henyey—Greenstein phase function was applied. The
computation model includes the Sun as a Lambertian
scattering sphere, emitting 1.5078 W/m?® at 700nm in
wavelength. The Sun and Moon models were then imported
into the IRT based radiative transfer computation. The trial
simulation of the irradiance levels of moonshine lights shows
that they agree well with the ROLO measurement data. We
then estimate the lunar apparent albedo to 0.11. The results
are to be compared with the measurement data.

[*ID-17] On-orbit test simulation for field angle
dependent response measurement of the
Amon-Ra energy channel instrument

Sehyun Seong'?, Sug-Whan Kim'?®, Dongok Ryu'?,
Jinsuk Hong“, and Mike Lockwood®

ZDept. of Astronomy and Space Science, Yonsei University
*Institute of Space Science and Technology, Yonsei
University

*Yonsei University Observatory, Yonsei University

"Yongin RerD Center, Samsung Thales Co., Ltd.

Dept. of Meteorology, School of Mathematical and
Physical Sciences, The University of Reading

The on-orbit test simulation for predicting the instrument
directional responsivity was conducted by the Monte Carlo
based integrated ray tracing (IRT) computation technique
and analytic flux—to—signal conversion algorithms. For the
on-orbit test simulation, the Sun model consists of the
Lambertian scattering sphere and emitting spheroid rays, the
Amon-Ra instrument is a two-channel including a
broadband scanning radiometer (energy channel) and an
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imager with £2° FOV (visible channel). The solar radiation
produced by the Sun model is directed to the instrument
viewing port and traced through the dual channel optical
train. The instrument model is rotated on its rotation axis
and this gives a slow scan of the Sun model over the full
field of view. The direction of the incident lights are fed
with scanned images obtained from the visible channel
instrument. The instrument responsivity was computed by the
ratio of the incident radiation input to the instrument output.
In the radiometric simulation, especially, measured BRDF of
the 3D CPC was used for scattering effects on radiometry.
With diamond turned 3D CPC inner surface, the anisotropic
surface scattering model from the measured data was
applied to ray tracing computation. The technical details of
the on-orbit test simulation are presented together with
field—of-view calibration plan.
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®Space Science Laboratory, University of California
at Berkeley
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M Session : ZLAHMM IO
- Evolution of Galaxies
108 182 (=) 09:00 — 10:30 X|5E X

[ZEG-01] Extreme Objects in High Redshift
Universe

Myungshin Im

CEOU/Astronomy Program, Dept. of Physics and
Astronomy, Seoul National University, Seoul, Korea

With flourishing of new facilities, we are now set to expand
the horizon of the human knowledge of the universe deep
into the very beginning of the cosmic history of
astronomical objects. In such an endeavor, extreme objects
and cosmic events such as violent cosmic explosions,
rapidly growing supermassive black holes, and proto—clusters
of galaxies, are the objects to be investigated in order to
unveil what was happening in the very early universe. We
will discuss what we have learned and are expecting to
discover from such extreme objects about the infant
universe both currently and in future, highlighting some of
our recent works.

[ZEG-02] Hidden Monsters in the Submillimeter
Wei—-Hao Wang
as124

Submillimeter Galaxies (SMGs) are high-redshift galaxies
undergone extremely intense starbursts. Their UV radiation is
heavily extinguished by dust and is re-radiated in the far-IR
and submillimeter. They are thought to be progenitors of
present—day giant elliptical galaxies and can be tracers of
the highest density environment at high redshift. However,
because of the low angular resolution of existing single—dish
submillimeter telescopes, the progress in understanding the
SMG population has been remarkably slow. In this talk, | will
outline the outstanding issues in this field, and introduce our
Submillimeter Array interferometric studies of SMGs. | will
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also discuss possible new research that will be enabled by
next—generation instruments such as ALMA and LMT.

[Z=EG-03] Evolution of galaxies through
galaxy-galaxy interactions

Changbom Park

Korea Institute for Advanced Study

| review the dependence of galaxy properties on
environmental parameters such as the local density, nearest
neighbor distance and morphology. We find that a galaxy
with an early— or late-type nearest companion within its
virial radius tends to be an early or late type, respectively.
The morphology of galaxies located in high density regions
tends to be the same as that of the ones in low density
regions if their luminosity and the nearest neighbor
environment are the same. This strongly supports that galaxy
morphology and luminosity evolution have been driven
mainly by galaxy—galaxy interactions, and the background
density affected morphology and luminosity only through the
frequency of interactions.

B Session : 2 H MM I
- Square Kilometre Array
108 18¥Y(S) 11:00 - 12:30 H|SZEZE

[=SKA-01] Largest Array SKA and Largest Dish
FAST

Bo Peng

Joint Laboratory for Radio Astronomy Technology,
National Astronomical Observatories, Chinese Academy of
Sciences, Beijing 100012, China

The largest array SKA (Square Kilometre Array) project was
proposed by astronomers from 10 countries, and first
coordinated by the LTWG (Large Telescope Working Group)
formed at the General Assembly of URSI (International Union
of Radio Science) in 1993. It enters the pre-construction
phase (2012-2015), towards the 10% SKA construction
(2016-2019) called SKA1 and the rest of SKA (2019-2023)
called SKA 2, under the leadership of the SKA Organisation
(SKAQ) established on November 23, 2011. | will review the
Chinese participation in the SKA project at national, regional
and global levels in the past two decades. During such a
Long March to the SKA, a number of national Megascience
projects have taken root and have been (are being)
successfully constructed, with costs at the 100 M US dollar
level, including the largest dish FAST (Five-hundred meter
Aperture Spherical Telescope), which can be seen as a
forerunner of the KARST (Kilometre Area Radio Synthesis
Telescope) project, being as one of the two LOSN (Large
Diameter Small Number) concepts for realizing the SKA. A
close look at the FAST project gives an impressive snapshot
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of the construction phase in China.

[=SKA-02] Theory of Cosmic Reionization in the
New Era of Precision Cosmology

Kyungjin Ahn

Chosun University

As the accuracy in the measurement of cosmological
parameters is ever—increasing in this era of precision
cosmology, astrophysical constraints on high-redshift
universe is also getting tighter. Three dimensional (3D)
tomography of the high-redshift (z>~7) universe is expected
to be made through the next—generation radio telescopes
including various SKA pathfinders and SKA itself, which calls
for extensive theoretical predictions. We present our new
simulations of cosmic reionization covering the full dynamic
range of radiation sources, and also the mock data for the
(1) large-scale CMB polarization anisotropy for Planck
mission, (2) small-scale, kinetic Sunyaev-Zel'dovich effect
for South Pole Telescope project, and (3) 21-cm
observations. We show that the new constraints on CMB
from Planck will constrain the models of reionization
significantly, which then should be tested by 3D tomography
of high-redshift universe through the 21-cm observations by
future radio telescopes.

[=SKA-03] WALLABY - the ASKAP HI All-Sky
Survey

Se-Heon Oh'?

! International Centre for Radio Astronomy Research
(ICRAR), The University of Western Australia

*ARC Centre of Excellence for All-sky Astrophiysics
(CAASTRO)

The "Widefield ASKAP L-band Legacy All-sky Blind surveY"
(WALLABY) is an extragalactic HI survey which aims to
examine HI properties and large—scale distribution of
~500,000 galaxies out to z ~ 0.27, covering a wide range
of science goals associated with galaxy formation and
evolution (P.I.: B. Koribalski & L. Staveley—Smith). The
combination of ASKAP’s exquisite column density sensitivity
and a large primary beam will make it possible to
systematically investigate the rarely explored low
column—density HI in the universe. Ultimately, the largest
and most homogeneous data set from WALLABY will
drastically improve and broaden our knowledge on galaxy
formation and evolution. ASKAP will be on-line in 2013, so
to ensure timely and efficient reduction and analysis of the
large WALLABY data set, we have been developing and
testing reliable source finding tools and data analysis
pipelines. In this talk | present recent progress of WALLABY,
especially on the kinematic parameterisation pipeline for the
spatially resolved galaxies detected by WALLABY.
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[*KVN-01] Candidates for the young stellar
outflows: Water and Methanol masers from
young stellar objects

Wanggi Lim, A-Ran Lyo, Kee-Tae Kim, and
Do-Young Byun

Korea Astronomy and Space Science Institute

We conducted simultaneous 22GHz water maser and 44GHz
class | methanol maser surveys of newly-identified 282 H:
emission features from the 2.122um H. narrowband image
survey in the Galactic plane (UWISH2 project) using Korea
VLBI Network (KVN) 21-m radio telescopes. We detected 16
and 13 new water and methanol maser sources,
respectively. This result indicates that at least ~5% of the
H. emission features originate from young stellar objects
(YSOs) that are in the right physical condition to produce
the water and methanol masers. The masers are closely
related to the current outflow activities in the Galactic plane.
The power sources of these 23 diffused/collimated Hs,
emission features (six sources are detected for both masers)
are likely to be intermediate—to high-mass YSOs, based on
a comparison with the maser luminosities of other
well-studied YSOs. Both maser velocities are mostly close
to their own systemic velocities within 5 km/s, even though
water masers generally show larger variabilities in the line
intensities, velocities, and shapes than methanol masers. We
also discovered three new water maser sources with
high-velocity components: ~25 km/s red-shifted CMHOO019,
~50 km/s blue-shifted CMHO132, and ~120 km/s
blue-shifted CMHO182. In particular, we propose that the
dominant blue-shifted water maser of CHMO182 could
become a unique laboratory for the study of high—-mass
stellar jet and their accelerations.

[*KVN-02] Time Monitoring Observations of SiO
and H,O Masers Using the KVN

Se-Hyung Cho'?, Jaeheon Kim'?®, Dong-Whan
Yun'#, Chi-Young Cho'®, Youngjoo Yun', and
Do-Young Byun'

'Korea Astronomy and Space Science Institute, *Yonsei
University, ~Kyung Hee University, "Seoul National
University, “Sejong University

We present the interim results of simultaneous time
monitoring observations of SIO 1=1, 2, /~1-0, ®Si0 1=0,
F1-0, and H2O 616-523 maser lines toward about 60
relatively strong SiO and/or H.O maser sources using the
single dishes of the Korean VLBI Network from 2009
September to 2012 June. These monitoring sources are

composed of representative semiregular variables, Miras,
water fountain sources, preplantary nebulae and SiO maser
sources of star forming regions etc. The variations of
intensity ratios between SiO and H,O masers and velocity
structures are investigated according to stellar optical
phases and observational epochs. Several individual sources
which show an interesting feature will be presented here.

[*KVN-03] Statistical Studies Based on SiO and
H>O Maser Survey toward Evolved Stars
Jaeheon Kim'#®, Se-Hyung Cho®**, Sang-Joon Kim®
19/0nsei University Observatory, zﬂ(orean VLBI Network,
Korea Astronomy and Space Science Institute, 3@ept. of
Astronomy and Space Science, Kyung Hee University,
4@ept. of Astronomy, Yonsei University

We report extensive statistical analyses based on the
simultaneous observational results of SiO and HxO masers
toward 166 known both SiO and H.O maser sources (Kim et
al. 2010), 83 known SiO maser sources (Cho & Kim 2012
submitted), and 152 known H.O maser sources (Kim et al.
2012 in preparation). We investigate mutual relations
between SiO and H.O maser properties (peak and total flux
density ratios, full line width ratios, and velocity structures
etc.) according to stellar pulsation phases and type of
evolved stars. These statistical results are compared with
monitoring observational results of some individual stars. In
addition, a relation between the full line width of SiO/H.0
masers and stellar mass loss rates is examined. For 401
observed stars, we also investigate characteristics of SiO
and H,O maser properties related with evolutionary stages in
the IRAS two—color diagram.

[*KVN-04] Simultaneous observations of SiO and
H>O masers toward AGB and post-AGB stars
Dong-Hwan Yoon'?, Se-Hyung Cho®®, Jaeheon
Kim®*®, Chi-Young Cho®®, Youngjoo Yun*, and
Yong-Sun Park'

!Seoul National University, *Korea Astronomy and Space
science Tnstitute, “Yonsei University, ‘Yonsei University
Observatory, “Kyung Hee University, *Sejong University

We performed simultaneous observations of SiO =1, 2,
#Si0 1=0, ~1-0 and H:0 B16~523 maser lines toward 132
AGB and 183 post—-AGB stars in order to investigate how
evolutionary characteristics from AGB to post-AGB stars
appear in these two maser emissions. The observations
were carried out from 2011 February to 2012 March using
the Korean VLBI Network 21-m radio telescopes. We have
detected SiO and/or H.O maser emission from 29 sources
out of 183 post-AGB stars including 19 new detections. Of
132 AGB stars which are mainly selected based on the IRAS
Point Source Catalog, we detected SiO and/or H.O maser
emission from 38 stars including 18 newly detected sources.
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An evolutionary characteristic from AGB to post-AGB stars
is discussed in IRAS two—-color diagram. It is found that SiO
=2, +1-0 maser emission without SiO =1 maser
detections was detected from 8 sources among 21 SiO
detected post-AGB stars and the intensity of SiO =2,
J~1-0 maser tends to be much stronger than that of SiO
1=1. We also found that for the post-AGB stars the maser
detection rate of blue group sources (which have higher
outflow velocities than red group) are higher than that of
red group. Especially, only H.O maser emission was
detected from 7 sources among 94 red group sources
without SiO maser detections.

B Session : ST =

10€ 199 () 09:00 - 10:15 ML EZH

[*GC-16] M101, Type la Supernova, and the
Hubble Constant

Myung-Gyoon Lee and In Sung Jang

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

SNe la are a well-known powerful distance indicator. Type
la supernova (SN) 2011fe was discovered in the nearby
spiral galaxy M101 in 2011. It was discovered in less than
one day after its explosion and is one of the nearest SNe
la. Therefore SN 2011fe plays a significant role for
calibrating the luminosity of the SNe la as well as for
studying the progenitors of SNe la. However, previous
estimates of the distance to M101 based on various
methods show a large range. We present a new
determination of the distance to M101 using the tip of the
red giant branch (TRGB) method. We measure the distance
from the F555W and F814W images of nine fields taken
with the HST/ACS and HST/WFPC2 available in the HST
archive. We derive a distance estimate with much smaller
errors than previous studies. We discuss the implication of
our results in relation with the calibration of optical and
near—infrared maximum magnitudes of SNe la and the
Hubble Constant.

[*GC-17] The Luminosity of Type la Supernova
as a Function of Host-Galaxy Morphology
Young—-Lo Kim, Yijung Kang, Dongwook Lim, and
Young-Wook Lee

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

We have employed SNANA supernova analysis package to
make YONSEI Supernova Catalogue 1, which contains
distance modulus, light-curve shape parameters, and color
or extinction values of each supernova. This database is
used to study the dependence of Type la supernovae (SNe
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la) luminosities on the host—galaxy morphologies. The
redshift range of this catalogue is 0.010 < z < 1.555, and
we use three light-curve fitters: SALT2, MLCS2k2 (A, = 3.1),
and MLCS2k2 (A, = 1.7). We find a systematic difference in
the Hubble residual (HR) of 0.12 + 0.031 mag between
E-S0 and Scd/Sd/lrr host—galaxies, and of 0.16 + 0.044
mag between passive and star-burst host-galaxies. This
difference is significant over the 3o level. Considering the
significant difference in the mean age of stellar population
between these morphological types, the difference in the HR
reported here suggests that the evolution effect of SNe la
luminosity should be considered in the cosmological
application of SNe la data.

[*GC-18] Detecting the Signature of the First
Stars through Planck CMB Polarization
Observation

Kyungjin Ahn

Chosun University

We present the first simulations of cosmic reionization that
include the first stars and their radiative feedback that
limited their formation, in a volume large enough to capture
the spatial variations that affected the process and its
observability. We show hat these first stars made
reionization begin much earlier than without, and was reatly
extended, which boosts the intergalactic electron—scattering
optical depth and the large—angle polarization fluctuations of
the cosmic microwave background (CMB) significantly.
Although within current WMAP uncertainties, this will enable
Planck see he signature of the first stars at high redshift,
currently undetectable by other probes.

[(*GC-19] Properties of the mini-halos in dwarf
ellipticals obtained from cosmological
hydrodynamic simulations

Jihye Shin', Juhan Kim?, Sungsoo S. Kim'?,
Suk-Jin Yoon?, and Changbom Park’

"Department of Astronomy and Space Science, Kyung Hee
University

*Korea Institute for Advanced Study

’School of Space Research, Kyung Hee University
‘Center for Space Astrophysics and Department of
Astronomy, Yonsei University

We have performed cosmological hydrodynamic simulations
that include the effects of radiative heating/cooling, star
formation, feedback by supernova explosions, and metallicity
evolution. Our simulations cover a cubic box of a side
length 4 Mpc/h with 130 million particles. The mass of
each particle is 3.4 x 10* Me, thus sub—galactic mini—halos
can be resolved with more than hundred particles. Our
simulation follows the whole formation process of the
mini-halos (M<10” Me) around dwarf galaxies. We discuss
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various properties of the mini halos such as mass function,
specific frequency, baryon-to-dark matter ratio, metallicity,
spatial distribution, and orbit eccentricity distribution as
functions of redshift and host galaxy mass. We also
discuss how the formation and evolution of the mini halos
are affected by the epoch of the reionization.

[*GC-20] Chandra Archival Survey of Galaxy
Clusters: Surface Photometry of Diffuse X-ray
Emission

Eunhyeuk Kim' and Minsun Kim®

Iﬂ@rea Aerospace Research Institute

*Korea Astronomy and Space Science Institute

We have studied the physical properties of X-ray point
sources in galaxy clusters for years based on the archival
observations using the most sophisticated space X-ray
observatory, Chandra X-ray Observatory. Because the
ultimate goal of the study is comparing the physical
properties of X-ray point sources found in galaxy clusters to
those in X-ray blank fields; blank fields are the regions in
the sky where any noticeable cosmic diffuse X-ray emission
is not observed, an important key issue regarding this study
is picking out the point sources related with galaxy clusters.
However we do not have red-shift information of all the
X-ray point sources. Therefore as a first order
approximation we will consider the point sources with
smaller projected cluster—centric distance than the adopted
size of galaxy clusters. As a first step of this study we
perform X-ray surface photometry of ~600 galaxy clusters
based on ~800 Chandra ACIS observations. We carefully
investigate the radial structures of diffuse X-ray emission in
3 different energy bands. Based on the highly accurate
surface photometry we determine the characteristic size of
diffuse X-ray emission (i.e., the boundary of X-ray
emission). We also investigate the cosmological evolution of
this characteristic size of galaxy clusters. General discussion
regarding the two dimensional morphology of galaxy clusters
will be presented.

Bl Session : M7l %!
108 192(&) 11:00 - 12:30 H|1EXH

[}IM-01] UKIRT Widefield Infrared Survey for
[Fe Il] 1.64 um

Jae-Joon Lee', Bon-Chul Koo®, and the GEMSO
team

'Korea Astronomy and Space Science Institute

*Seoul National University

NIR Emission lines from singly—ionized Iron, in particular [Fe
1] 1.64 um, are good tracer of dense atomic gas in
star—forming regions, around evolved stars, and in

supernova remnants. We are imaging about 180 square
degrees along the Galactic Plane (6° < | < 65% -1.5° < b <
+1.5%) with the narrow band filter centered on the [Fe II]
1.64 um line using WFCAM at UKIRT. The observations will
complement the UWISH2 survey, which have imaged the
same area with the narrow band filter centered on the
molecular hydrogen 1-0 S(1) emission line at 2.12 um, and
probe a dynamically active component of ISM. We present
the goals and preliminary results of our survey.

[*IM-02] MIRIS: Science Programs

Woong-Seob Jeong', Toshio Matsumoto®®, Kwangil
Seon', Jeonghyun Pyo', Dae—Hee Lee', Youngsik
Park', Chang Hee Ree', Bongkon Moon',
Sung-Joon Park', Uk-Won Nam', Jang-Hyun Park’,
Duk-Hang Lee'* Sang-Mok Cha', Sungho Lee’,
In-Soo Yuk', Kyungjin Ahn®, Jungyeon Cho®, Hyung
Mok Lee’, and Wonyong Han'

lﬂ(orea Astronomy and Space Science Institute, Korea
*as144, Taiwan

’1545/19X4, Japan

‘usT Korea

*Chosun University, Korea

*Chungnam National University, Korea

"Seoul National University, Korea

The main payload of Science and Technology Satellite 3
(STSAT-3), Multipurpose InfraRed Imaging System (MIRIS) is
the first Korean infrared space mission to explore the
near—infrared sky with a small astronomical instrument
developed by KASI. The 8-cm passively cooled telescope
with a wide field of view (3.67 deg. x 3.67 deg.) will be
operated in the wavelength range from 0.9 to 2um. It will
carry out wide—-band imaging and the Paschen-a emission
line survey. After the calibration of MIRIS in our laboratory,
MIRIS has been delivered to SaTReC and successfully
assembled into the STSAT-3. The main purposes of MIRIS
are to perform the observation of Cosmic Infrared
Background (CIB) at two wide spectral bands (I and H
band) and to survey the Galactic plane at 1.88um
wavelength, the Paschen—a. emission line. CIB observation
enables us to reveal the nature of degree-scale CIB
fluctuation detected by the IRTS (Infrared Telescope in
Space) mission and to measure the absolute CIB level. The
MIRIS will continuously monitor the seasonal variation of the
zodiacal light towards the both north and south ecliptic
poles for the purpose of calibration as well as the effective
removal of zodiacal light. The Pashen—-a emission line survey
of Galactic plane helps us to understand the origin of Warm
lonized Medium (WIM) and to find the physical properties of
interstellar turbulence related to star formation. Here, we
also discuss the observation plan with MIRIS.

[*IM-03] Simulation study of dust-scattered
Far-Ultraviolet emission in the Orion-Eridanus
Superbubble

Young-Soo Jo', Kyoung-Wook Min', Tae—Ho Lim',
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and Kwang-Il Seon®

'Korea Advanced Institute of Science and Technology
zﬂ(orea Astronomy and Space Science Institute

We present the results of dust scattering simulations carried
out for the Orion—Eridanus Superbubble region by comparing
them with observations made in the far-ultraviolet. The
albedo and the phase function asymmetry factor (g—factor)
of interstellar grains were estimated, as were the distance
and thickness of the dust layers. The results are as follows:
0.43"%_ o, for the albedo and 0.45"2., for the g-factor,
in good agreement with previous determinations and
theoretical predictions. The distance of the assumed single
dust layer, modeled for the Orion Molecular Cloud Complex,
was estimated to be ~110 pc, and the thickness ranged
from ~130 at the core to ~50 pc at the boundary for the
region of present interest, implying that the dust cloud is
located in front of the superbubble. The simulation result
also indicates that a thin (~10 pc) dust shell surrounds the
inner X-ray cavities of hot gas at a distance of ~70-90 pc.

[*IM-04] Far-ultraviolet Observations of the
Taurus-Perseus-Auriga Complex

Tae-ho Lim', Kyoung-wook Min', and Kwang-II
Seon®

'Korea Advanced Institute of Science and Technology
*Korea Astronomy and Space Science Institute

We firstly present the unified Far-UV continuum map of the
Taurus—Auriga—Perseus (TPA) complex, one of the largest
local associations of dark cloud located in (I, b)=([154,
180], [-28, -2]), by merging both FIMS and GALEX. The
FUV continuum map shows that dust extinction correlate well
with the FUV around the complex. It shows strong
absorption in FUV toward the dense Taurus cloud while it
does not in California cloud. It tumed out that it is related
to the relative location of each cloud and Perseus OB2
association. We also present some results of dust scattering
simulation based on Monte Carlo Radiative Transfer
technique (MCRT). Through this dust scattering simulation,
we have derived the scattering parameter for this region,
albedo(a)=0.42"%%_ o5, asymmetry factor(g)=0.47"""" ... The
optical parameters we obtained seem reasonable compared
to the theoretical model values ~0.40 and ~0.65 for the
albedo and the phase function though the phase function is
rather small. Using the result of simulation, we figured out
the geometries of each cloud in the complex region,
especially their distances and thicknesses. Our predictions
from the results are in good agreement with the previous
studies related to the TPA complex. For example, the Taurus
cloud is within ~ 200pc from the Sun and the Perseus
seems to be multi-layered, at least two. The California
cloud is more distant than the other cloud on average at
~350 pc and Auriga cloud seems to be between the Taurus
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cloud and the eastern end of the California cloud. We
figured out that across the TPA complex region, there might
be some correlation between the LSR velocity and the
distance to each cloud in the complex.

[*IM-05] Far Ultraviolet Observations of the
Spica Nebula and the Interaction Zone

Yeon—ju Choi', Jae-Woo Park®, Tae—Ho Lim',
Kyoung-Wook Min', Kwang-Il Seon®, and Young—-Soo
Jo'

' Korea Advanced Institute of Science and Technology
*Korean Intellectual Property Office

’Korea Astronomy and Space Science Institute

The far ultraviolet (FUV) wavelength (900~1750A) range
includes a wealth of important astrophysical information
related to the cooling of hot gas, fluorescent emission from
the H> molecules, and scattered star light off dust particles.
Among these, we would like to focus on the FUV halo
surrounding the a Vir (Spica) that is regarded as the
scattered emission of the central star by dust. The a Vir
located at (I = 316°.11, b = 50°.84) is actually a binary
system with a primary star of the B1 llI-IV type and the
secondary star of the B2 V type, and is at a distance of
~80 pc from the Sun in the direction of the
Scorpius-Centaurus (Sco—-Cen) association, close to the so
called “interaction zone” of the Local bubble and the Loop |
superbubble (Egger & Aschenbach 1995). While dust
scattering properties have been studied with the GALEX
data, the improved dataset of STSAT-1 revealed many
detailed structures of this interesting region. For example,
the FUV continuum map obtained from the STSAT-1
observations shows enhanced emission in the southern part
of the Spica halo region, where the dust level is also high.
We have developed a Monte Carlo code that simulates dust
scattering of light including multiple encounters. The code is
applied to the present Spica halo region to obtain the
scattering properties such as the albedo and the phase
function asymmetry factor.

B Session : XHZA IV
10g 199 (8) 14:00 - 14:30 H1LEZ

[=IT-04] Ultra-Fast Flash Observatory (UFFO)
for early photon measurements from Gamma
Ray Bursts

[l Hung Park and the UFFO Collaboration

Ewha Womans University, Seoul, Korea

We describe the space project of Ultra—Fast Flash
Observatory (UFFO), which will observe early optical photons
from gamma-ray bursts (GRBs) with a sub-second optical
response, for the first time. The UFFO will probe the early
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optical rise of GRBs, opening a completely new frontier in
GRB and transient studies, using a fast-response rotatable
mirror system which redirects opitical path to telescope
instead of slewing of telescopes or spacecraft. In our small
UFFO-Pathfinder experiment, scheduled to launch aboard
the Lomonosov satellite in June 2012, we use a motorized
mirror in our Slewing Mirror Telescope instrument to achieve
less than one second optical response after X-ray trigger.
We describe the science and the mission of the UFFO
project, including a serious version called UFFO-100 which
will be launched in 2014. With our program of ultra—fast
optical response GRB observatories, we aim to gain a
deeper understanding of GRB mechanisms, and potentially
open up the z>10 universe to study via GRB as point
source emission probes.

B Session : & EHM XA EB0|M 9 7|E}
108 192 (&) 15:00 - 16:30 X1 EX

[*SF-01] AKARI Observations for 8 dense
molecular cores

Gwanjeong Kim'?, Chang Won Lee'?, Mi-Ryang
Kim'®, and Seungun Kim*

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

*Chungbuk National University

45@1'0115 University

We present results of AKARI observations toward 8 dense
molecular cores which are previously known to be "starless".
These cores show some spectral features which may imply
characteristic internal motions. The observations were carried
out at 8 bands (3, 4, 7, 11, 65, 90, 140, and 160 micron)
with IRC and FIS instruments equipped in the AKARI. The
archive data of 2MASS and Spitzer were also utilized. We
found that 1 (L1582A) of 8 cores has a few embedded
young stellar objects (YSOs) while the rest of them are still
starless. The YSOs found in L1582A are identified by the
slope of the spectral energy distribution or by the AKARI
color—color diagram. The unusually broad linewidth toward
L1582A, which is twice broader than one of starless cores,
is also consistent with the existence of protostars in this
core. The physical environment and evolution of the other
"starless" cores where any AKARI point source is not
detected will be discussed with help of their molecular line
observations.

[*SF-02] Near-IR Polarimetry Survey of the
Large Magellanic Cloud: Relationship between
the polarization degree and the color
Jaeyeong Kim', Soojong Pak'?, Wonseok Kang',
and Minho Choi’

‘School of Space Research, Kyung Hee University

*Department of Astronomy, The University of Texas at
Austin
’Korea Astronomy and Space Science Institute

We performed near-IR imaging polarimetry of the 5x9 fields
(~39" x69) around 30 Doradus in the Large Magellanic
Cloud (LMC), using the InfraRed Survey Facility (IRSF). We
obtained polarimetry data in the J, H, and Ks bands using
the JHKs-simultaneous imaging polarimeter SIRPOL in 2008
December and 2011 December. With the reliable LMC field
data which were selected using a bad-data-rejection
algorithm, we measured Stokes parameters of point-like
sources to derive the degree of polarization and the
polarization position angle. We present physical relationship
between the three bands using the photometric and the
polarimetric properties of the sources.

[*SF-03] A Relativistic Magnetohydrodynamic
Code Based on an Upwind Scheme
Hanbyul Jang and Dongsu Ryu

Department of Astronomy and Space Science, Chungnam
National University, Daejeon 305-764, Korea

Building a relativistic magnetohydrodynamic (RMHD) code
based on upwind schemes has been a challenging project,
because of the absence of analytic expressions of
eigenvalues and eigenvectors. We found analytic expressions
of eigenvalues and eigenvectors for adiabatic RMHD flows
which are relatively simple and manageable. Especially, our
eigenvectors can handle all degenerate points. Using these
analytic forms, we built a code based on the total variation
diminishing (TVD) scheme, and successfully performed
one—dimensional shock tube tests.

[*SF-04] Study of the Kinetic Effects on
Relativistic Unmagnetized Shocks using 3D PIC
Simulations

Eun Jin Choi'?, Kyoung Wook Min', Cheongrim
Choi', and Ken-Ichi Nishikawa’

'Korea Advanced Institute of Science and Technology
*Korea Astronomy and Space Science Institute

National Space Science and Technology Center, Huntsville,
AL, USA.

Shocks are ubiquitous in astrophysical plasmas: bow shocks
are formed by the interaction of solar wind with planetary
magnetic fields, and supernova explosions and jets produce
shocks in interstellar and intergalactic spaces. The global
morphologies of these shocks are usually described by a
set of magnetohydrodynamic (MHD) equations which tacitly
assumes local thermal equilibrium, and the resulting
Rankine—Hugoniot shock jump conditions are applied to
obtain the relationship between the upstream and
downstream physical guantities. While thermal equilibrium
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can be achieved easily in collisional fluids, it is generally
believed that collisions are infrequent in astrophysical
settings. In fact, shock widths are much smaller than
collisional mean free paths and a variety of kinetic
phenomena are seen at the shock fronts according to in
situ observations of planetary shocks. Hence, both the MHD
and kinetic equations have been adopted in theoretical and
numerical studies to describe different aspects of the
physical phenomena associated with astrophysical shocks. In
this paper, we present the results of 3D relativistic
particle—in—cell (PIC) simulations for ion—electron plasmas,
with focus on the shock structures: when a jet propagates
into an unmagnetized ambient plasma, a shock forms in the
nonlinear stage of the Weibel instability. As the shock shows
the structures that resemble those predicted in MHD
systems, we compare the results with those predicted in the
MHD shocks. We also discuss the thermalization processes
of the upstream flows based on the time evolutions of the
phase space and the velocity distribution, as well as the
wave spectra analyses.

[*SF-05] Analysis of Korean Historical Records
of Comet Halley

Ki-Won Lee

Catholic University of Daegu, 13-13 Hayang-ro,
Hayang-eup, Gyeongsan 712-702, S. Korea

In this paper, we analyzed Korean historical records of the
periodic comet Halley in three periods (Three Kingdoms, the
Goryeo dynasty, and the Joseon dynasty) using various
sources such as Samguksagi (History of the Three
Kingdoms), Goryeosa (History of the Goryeo Dynasty), and
Joseonwangijosillok (Annals of the Joseon Dynasty). To
determine the apparition time of the comet at each return,
we referred to the works of Kronk. For the Three Kingdoms
period, we could not find any record relevant to Halley's
comet from Samguksagi. Instead, we examined the
suggestion that the phenomenon two Suns appearing on
April 1, 760 (in a luni-solar calendar), which is recorded in
Samgukyusa (Renaissance of the Three Kingdoms), indicates
an appearance of comet Halley during the daytime. In
contrast, we found that all the returns of Halley’s comet
during the Goryeo dynasty are recorded, although some
accounts are questioned. In addition, we found that the
appearance of Halley's comet in 1145 is also mentioned in
a spirit-path stele made in 1178. For the Joseon dynasty
period, we found that all the returns of the comet are
recorded, as with the Goryeo dynasty, except for the return
of 1910, in which the former dynasty fell. In conclusion, we
think that this study will be helpful for understanding Korean
historical accounts of Halley’s comet.
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[*SE-17] Theoretical construction of solar wind
proton temperature anisotropy versus beta
inverse correlation

Jungjoon Seough', Peter H. Yoon'?
Kim', and Dong-Hun Lee'

, Khan—-Hyuk

'School of Space Research, Kyung Hee University, Korea
*University of Maryland, College Park, MD, United
States.

In situ observations from the Wind spacecraft that
statistically analyzed the solar wind proton at 1 AU has
indicated that the measured proton temperature anisotropies
seems to be regulated by the oblique instabilities (the mirror
and oblique firehose). This result is in contradiction with the
prediction of linear kinetic theory that the ion—cyclotron (for
< 2) and parallel firehose (for 3,<10) would dominate

over the obligue instabilities. Various kinds of physical
mechanisms have been suggested to explain this
disagreement between the observations and linear theory. All
of the suggestions consider the solar wind as a unoform
magnetized plasma. However the real space environment is
replete with the intermediate spatio—temporal scale variations
associated with various physical quantities, such as the
magnetic field intensity and the solar wind density. In this
paper we present that the pervasive intermediate—scale
temporal variation of the local magnetic field intensity can
lead to the modification of the proton temperature
anisotropy versus beta inverse correlation for
temperature—anisotropy—driven instabilities. By means of
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quasilinear kinetic theory involving such temporal variation,
we construct the simulated solar wind proton data
distribution associated the magnetic fluctuations in
(B, T, /T;) space . It is shown that the theoretically
simulated proton distribution and a general trend of the
enhanced fluctuations bounded by the oblique instabilities
are consistent with in situ observations. Furthermore, the
measure magnetic compressibility can be accounted for by
the magnetic spectral signatures of the unstable modes.

[*SE-18] Reduced ion mass effects and
parametric study of electron flat-top distribution
formation

Jinhy Hong', Ensang Lee?, George k. Parks®, and
Kyoung—-wook Min'

'Korea Advanced Institute of Science and Technology
*KyungHee University

*University of California, Berkeley

In particle=in-cell (PIC) simulation studies related to ion-ion
two—stream instability, a reduced ion-to—electron mass ratio
is often employed to save computation time. But it was not
clearly verified how electrons dynamics are coupled with the
slower evolution of ion—ion interactions under the external
electric field. We have studied the ion beam driven instability
using a 1D electrostatic PIC code by comparing different
rescaling of parameter with real ion mass from the reference
simulation with reduced ion mass. As the external electric
field is stronger, the excited unstable mode range was more
sensitively affected by the system size with the real mass
ratio than the reduced ion mass. The results show that the
reduced mass ratio should be used cautiously in PIC code
as the electron dynamics can modify the ion instabilities.
Additionally we found the formation of electron flat-top
distribution in the final saturation stage. Simulation results
show that in the early phase electrostatic solitary waves are
quasi—periodically formed, but later they are fully dissipated
resulting in heated, flat-top distributions. New electron beam
components are occasionally formed. These are a
consequence of the interaction with solitary wave structures.
We parametrically investigate the development of electron
phase space distributions for various drift speeds of ion
beams and temperature ratios between ions and electrons.

[*SE-19] Nonlinear evolution of Alfven waves
via mode conversion

Kyung-Im Kim', Dong—-Hun Lee', Dongsu Ryu’,
Khan—-Hyuk Kim', and Ensang Lee'

'School of Space Research, Kyunghee University, Kyunggi,
Korea

*Department of Astronomy and Space science, Chungnam
National University, Daejeon, Korea

It is well known that the FLRs are excited by compressional

waves via mode conversion, but there has been no apparent
criterion on the maximum amplitude in the regime of linear
approximations. Such limited range of amplitude should be
understood by including nonlinear saturation of FLRs, which
has not been examined until now. In this study, using a
three—dimensional magnetohydrodynamic (MHD) simulation
code, we examine the evolution of nonlinear field line
resonances (FLRs) in the cold plasmas. The MHD code
used in this study allows a full nonlinear description and
enables us to study the maximum amplitude of FLRs. When
the disturbance is sufficiently small, it is shown that linear
properties of MHD wave coupling are well reproduced. In
order to examine a nonlinear excitation of FLRs, it is shown
how these FLRs become saturated as the initial magnitude
of disturbances is assumed to increase. Our results suggest
that the maximum amplitude of FLRs become saturated at
the level of the same order of dB/B as in observations
roughly satisfies the order of ~0.01. In addition, we
extended this study for the plasma sheet boundary layer
(PSBL) region. We can discuss the maximum disturbances
of the Alfven via mode conversion becomes differently
saturated through each region.

[*SE-20] Simulation study on the nonlinear
evolution of EMIC instability

Kicheol Rha', Chang-Mo Ryu', and Peter H Yoon?®
"Department of Physics, Pohang University of Science and
Technology, Korea

IPST, University of Maryland, USA

Charged particle energization is an outstanding problem in
space physics. This paper investigates the nonlinear
dynamics of Alfve’n-cyclotron waves accompanying particle
heating processes and the drift Alfv’en—cyclotron (or EMIC)
instability associated with a current disruption event on 29
January 2008 observed with THEMIS satellite by means of a
particle—in—cell simulation. The simulation shows that the
drift Alfv’en—cyclotron instabilities are excited in two
regimes, a relatively low frequency mode propagating in a
quasi—perpendicular direction while the second
high—frequency branch propagating in a predominantly
parallel propagation direction, which is consistent with
observation as well as earlier theories. It is shown that
parametric decay processes lead to an inverse cascade of
Alfv’en—cyclotron waves and the generation of ion—acoustic
waves by decay instability. It is also shown that the
nonlinear decay processes are accompanied by small
perpendicular heating and parallel cooling of the protons,
and a pronounced parallel heating of the electrons.

[*SE-21] Forbush Decreases Observed by the

LRO/CRaTER
Jongdae Sohn', Suyeon Oh', Yu Yi', Eojin Kim?,
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Joo-Hee Lee®, and Harlan .E. Spence®
"Astronomy and Space Science, Chungnam National
University, Korea

Zﬂ@rea Aerospace Research Institute, Korea

*The Study of Tarth, Oceans, amd Space, University of

New Hampshire, USA

The Lunar Reconnaissance Orbiter (LRO) launched on June
16, 2009 has six experiments including of the Cosmic Ray
Telescope for the Effects of Radiation (CRaTER) onboard.
The CRaTER instrument characterizes the radiation
environment to be experienced by humans during future
lunar missions. The CRaTER instrument measures the effects
of ionizing energy loss in matter specifically in silicon
solid-state detectors due to penetrating solar energetic
protons (SEP) and galactic cosmic rays (GCRs) after
interactions with tissue—equivalent plastic (TEP), a synthetic
analog of human tissue. The CRaTER instrument houses a
compact and highly precise microdosimeter. It measures
dose rates below one micro—Rad/sec in silicon in lunar
radiation environment. Forbush decrease (FD) event is the
sudden decrease of GCR flux. We use the data of cosmic
ray and dose rates observed by the CRaTER instrument. We
also use the CME list of STEREO SECCHI inner, outer
coronagraph and the interplanetary CME data of the
ACE/MAG instrument.We examine the origins and the
characteristics of the FD-like events in lunar radiation
environment. We also compare these events with the FD
events on the Earth. We find that whenever the FD events
are recorded at ground Neutron Monitor stations, the FD-like
events also occur on the lunar environments. The flux
variation amplitude of FD-like events on the Moon is
approximately two times larger than that of FD events on
the Earth. We compare time profiles of GCR flux with of the
dose rate of FD-like events in the lunar environment. We
figure out that the distinct FD-like events correspond to
dose rate events in the CRaTER on lunar environment during
the event period.
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[*SE-23] Relation between Earthward
magnetotail flow and low-latitude Pi2 pulsations
Hyuck-Jin Kwon', Khan-Hyuk Kim', Dong-Hun
ee', Kazue Takahashi’, Ensang Lee', Vassilis
Angelopoulosg, and Young-Deuk Park*

'School of Space Research, Kyung Hee University, Korea
*Applied Physics Laboratory, Jofins Hopkins University,
usAa

*Institute of Geophysics and Planetary Physics, UCLA,
usAa

4i7(orea Astronomy and Space Science Institute, Korea

It has been suggested that oscillatory earthward bursty bulk
flows (BBFs) in the magnetotail are driving Pi2 oscillations
on the ground. However, only a few studies examined the
BBF-driven Pi2 model. The goal of this study is to establish
the relation between BBFs and Pi2s. In order to examine
BBF-drive model, we will conduct the timing analysis
between BBFs and Pi2s for the intervals during which both
Pi2 and BBF are present. In our study BBFs are identified
with earthward flow speeds up to 200 km/s from THEMIS
probes with a geocentric distance between 7 and 12 RE in
the nightside magnetosphere for the interval from January
2008 to March 2008. Pi2 pulsations are identified at three
low/mid-latitude ground stations having different local times;
Bohyun (L = 1.35, LT ~ UT +9 hr), Hermanus (L = 1.83, LT
~ UT +2 hr) and Carson city (L = 2.00, LT ~ UT -2 hr). It
is found that ~28% of BBFs have onset timing nearly
identical to Pi2 onset. To investigate whether there is high
similarity in the waveform between BBF and Pi2 oscillations,
the coherence analysis is applied to the time series of BBF
and Pi2 events. We found that there is no high coherence
between BBF and Pi2 oscillations. Thus our observations
suggest that low-latitude Pi2 oscillations are not directly
driven by earthward flow bursts.

[*SE-24] The statistical analysis of low-latitude
Pi2 pulsations during the intervals of extremely
quiet geomagnetic conditions

Chae-Woo Jun', Khan-Huk Kim', Dong-Hun Lee',
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Ensang Lee', Jin Ho', Young-Deuk Park?, and
Junga Hwang?®

'School of Space Research, Kyung Hee University, Korea
zﬂ@rea Astronomy and Space Science Institute, Korea

Several case studies reported that low-latitude Pi2
pulsations can occur under extremely quiet geomagnetic
condition (Kp = 0) and that those are not associated with
substorms. Until now, no statistical study has investigated
Pi2 activity at low latitude during non-substorm intervals. In
this study, we statistically examine the properties of Pi2
pulsations (i.e., Pi2 pulsation's power, frequency, and
duration) observed at low-latitude Bohyun (BOH, £ = 1.35)
station in Korea. 161 Pi2s are identified during the intervals
of extremely quiet geomagnetic conditions (Kp = 0-1) on
November 2008. It is found that their frequencies increase
as the solar wind speed increases. It is also found that the
Pi2 pulsations frequently occurred periodically every ~30
min. Using solar wind data, we discuss what determines the
30-min recurrence time of Pi2 pulsations.

[*SE-25] Comparison of the PSD radial profiles
between before and after geosynchronous flux
dropout: case studies using THEMIS
observations

Junga Hwang', Dae-Young Lee?, Kyung-Chan Kim',
Eunjin Choi'®, Dae—Kyu Shin®, Jin-Hee Kim’, and
Jung-Hee Cho?

lﬂ@rea Astronomy and Space science Institute

ZCﬁungﬁuK National University

Korea Advanced and Institute of Science and Technology

Geosynchronous electron flux dropouts are most likely due
to fast drift loss of the particles to the magnetopause (or
equivalently, the “magnetopause shadowing effect”). A
possible effect related to the drift loss is the radial diffusion
of PSD due to gradient of PSD set by the drift loss effect
at an outer L region. This possibly implies that the drift loss
can affect the flux levels even inside the trapping boundary.
We recently investigated the details of such diffusion
process by solving the diffusion equation with a set of initial
and boundary conditions set by the drift loss. Motivated by
the simulation work, we have examined observationally the
energy spectrum and pitch angle distribution near trapping
boundary during the geosynchronous flux dropouts. For this
work, we have first identified a list of geosynchronous flux
dropout events for 2007-2010 from GOES satellite electron
measurements and solar wind pressures observed by ACE
satellite. We have then used the electron data from the Time
History of Events and Macroscale Interactions during
Substorms (THEMIS) spacecraft measurements to investigate
the particle fluxes. The five THEMIS spacecraft sufficiently
cover the inner magnetospheric regions near the equatorial
plane and thus provide us with data of much higher spatial

resolution. In this paper, we report some case studies
showing energy dependence during magnetopause
shadowing effect.

[*SE-26] Near-real time Kp forecasting methods
based on neural network and support vector
machine

Eun-Young Ji', Yong-Jae Moon?, Jongyeob Park®,
and Dong-Hun Lee®

Iﬂstronomy and Space Science, Kyung Hee University,
Korea

*School of Space Research, Kyung Hee University, Korea

We have compared near-real time Kp forecast models
based on neural network (NN) and support vector machine
(SVM) algorithms. We consider four models as follows: (1) a
NN model using ACE solar wind data; (2) a SYM model
using ACE solar wind data; (3) a NN model using ACE solar
wind data and preliminary kp values from US ground-based
magnetometers; (4) a SVM model using the same input data
as model 3. For the comparison of these models, we
estimate correlation coefficients and RMS errors between the
observed Kp and the predicted Kp. As a result, we found
that the model 3 is better than the other models. The values
of correlation coefficients and RMS error of the model 3 are
0.93 and 0.48, respectively. For the forecast evaluation of
models for geomagnetic storms (Kp = 6), we present
contingency tables and estimate statistical parameters such
as probability of detection yes (PODy), false alarm ratio
(FAR), bias, and critical success index (CSI). From a
comparison of these statistical parameters, we found that
the SVM models (model 2 and model 4) are better than the
NN models (model 1 and model 3). The values of PODy
and CSI of the model 4 are the highest among these
models (PODy: 0.57 and CSI: 0.48). From these results, we
suggest that the NN models are better than the SVM models
for predicting Kp and the SVM models are better than the
NN models for forecasting geomagnetic storms.

[*SE-27] Solar Flare Occurrence Rate and
Probability in Terms of the Sunspot
Classification Supplemented with Sunspot Area
and Its Changes

Kangjin Lee'?, Yong—Jae Moon®®, Jin-Yi Lee®,
Kyoung-Sun Lee®, Hyeonock Na?, Haeyeon Kim', and
Dae-Yun Shin'

'National Meteorological Satellite Center, Korea
Meteorological Administration

*School of Space Research, Kyung Hee University
3}215tr0nomy and Space Science, Kyung Hee University

We investigate the solar flare occurrence rate and daily flare
probability in terms of the sunspot classification
supplemented with sunspot area and its changes. For this
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we use the NOAA active region data and GOES solar flare
data for 15 years (from January 1996 to December 2010).
We consider the most flare—productive eleven sunspot
classes in the Mclntosh sunspot group classification.
Sunspot area and its changes can be a proxy of magnetic
flux and its emergence/cancellation, respectively. We classify
each sunspot group into two sub-groups by its area:
“Large” and “Small”. In addition, for each group, we
classify it into three sub—groups according to sunspot area
changes: “Decrease”, “Steady”, and “Increase”. As a result,
in the case of compact groups, their flare occurrence rates
and daily flare probabilities noticeably increase with sunspot
group area. We also find that the flare occurrence rates and
daily flare probabilities for the “Increase” sub—groups are
noticeably higher than those for the other sub—groups. In
case of the (M+X)—-class flares in the ‘Dkc’ group, the flare
occurrence rate of the “Increase” sub—group is three times
higher than that of the “Steady” sub—group. Our results
statistically demonstrate that magnetic flux and its
emergence enhance the occurrence of major solar flares.

[*SE-28] Comparison of the WSA-ENLIL CME
propagation model with three cone types and an
empirical model

Soojeong Jang, Yong-Jae Moon, and HyeonOck Na
School of Space Research, Kyung Hee University

We have made a comparison of the WSA-ENLIL CME
propagation model with three cone types and an empirical
model using 29 halo CMEs from 2001 to 2002. These halo
CMEs have cone model parameters from Michalek et al.
(2007) as well as their associated interplanetary (IP) shocks.
For this study we consider three different cone models (an
asymmetric cone model, an ice—cream cone model and an
elliptical cone model) to determine CME cone parameters
(radial velocity, angular width and source location), which
are used for input parameters of the WSA-ENLIL CME
propagation model. The mean absolute error (MAE) of the
arrival times at the Earth for the elliptical cone model is 10
hours, which is about 2 hours smaller than those of the
other models. However, this value is still larger than that
(8.7 hours) of an empirical model by Kim et al. (2007). We
are investigating several possibilities on relatively large errors
of the WSA-ENLIL cone model, which may be caused by
CME-CME interaction, background solar wind speed, and/or
CME density enhancement.
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[*SE-30] Nonmigrating tidal characteristics in
the thermospheric neutral mass density
Young-Sil Kwak', Hyosub Kil>, Woo-Kyoung Lee?,
Seung-Jun Oh®, and Tae_Yong Yang'

' Korea Astronomy and Space Science Institute

*The fJokns Hopkins University Applied Physics Laboratory,
usa

’;Space Environment Laboratory, Inc.

The wave number 4 (wave-4) and wave number 3 (wave-3)
longitudinal structures in the thermospheric neutral mass
density are understood as tidal structures driven by diurnal
eastward-propagating zonal wave number 3 (DE3) and wave
number 2 (DE2) tides, respectively. However, those
structures have been identified using data from limited time
periods, and the consistency and recurrence of those
structures have not yet been examined using long—term
observation data. We examine the persistence of those
structures by analyzing the neutral mass density data for the
years 2001-2008 taken by the CHAllenging Minisatellite
Payload (CHAMP) satellite. During years of low solar activity,
the amplitude of the wave-4 structure is pronounced during
August and September, and the wave—4 phase shows a
consistent eastward phase progression of 90° within 24 h
local time in different months and years. During years of
high solar activity, the wave—4 amplitude is small and does
not show a distinctive annual pattern, but the tendency of
the eastward phase shift at a rate of 90°/24 h exists. Thus
the DE3 signature in the wave—4 structure is considered as
a persistent feature. The wave—-3 structure is a weak feature
in most months and years. The amplitude and phase of the
wave-3 structure do not show a notable solar cycle
dependence. Among the contributing tidal modes to the
wave-3 structure, the DE2 amplitude is most pronounced.
This result may suggest that the DE2 signature, although it



is a weak signature, is a perceivable persistent feature in
the thermosphere.
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[(2SE-32] Statistical studies of trough at middle
latitudes observed by DMSP F15

Sarah Park', Hyosub Kil?, and Khan—-Hyuk Kim'

1 . .

School of Space Research, Kyung Hee University

*The Johns Hopkins University Applied Physics Laboratory,
Laurel, Maryland, USA

The middle-latitude ionization trough, the plasma density
depletion in the subauroral region, has been extensively
studied since its discovery in the 1960s. Our knowledge of
the variability of the trough is mostly based on the
observations in the northern hemisphere. Recently, the
COSMIC observations enabled the investigation of the trough
in both hemispheres at all local time. However, the
investigation was limited to the period of the low solar
activity. In this study, we investigate the variability of the
trough location and morphology with local time, solar cycle,
magnetic activity, and interplanetary magnetic field. For this
purpose, we analyze the DMSP F15 data acquired during
2000-2010.
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[*SE-34] Characteristics of mid-latitude
field-aligned irregularities observed with VHF
coherent scatter ionospheric radar over Korea
Tae-Yong Yang'?, Young-Sil Kwak', Hyosub Kil®,
and Young-Deuk Park'

' Korea Astronomy and Space Science Institute, Daejeon,
Korea, *University of Science and Technology, Daejeon,
Korea, “Applied Physics Laboratory, Johns HopKins
University, Maryland, USA

The 40.8-MHz VHF coherent scatter ionospheric radar,
located in South Korea (Gyeryong, 36.18°N, 127.14°E), has
been operating since December 2009 to investigate
ionosphere E- and F-region field-aligned irregularities (FAIs)
of mid-latitude. During the observation, we found E- and
F-region FAls appeared frequently: continuous echoes
during the post-sunrise period and Quasi—Periodic (QP)
echoes at nighttime for E region ; strong post-sunset and
pre-sunrise FAIs for F region. The characteristics of E- and
F-region FAls are presented in terms of seasonal and local
time variations of occurrence during December 2009 to
August 2012. In addition, to investigate the correlation with
geomagnetic activity to FAIs occurrence, we compared
K-index variations to local time occurrence. It is worth to
note our occurrence result since long term observation over
several years in the mid-latitude has not yet been carried
out.

W Session : Y= U FZX|
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[['*OG-01] Characters of Perturbation in Earth's
Spin Rotation

Sung—-Ho Na and Younghee Kwak

Korea Astronomy and Space Science Institute

From the most recent dataset of the earth's spin rotation,
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we separate different frequency components of its
perturbation and analyze their characteristics. Both changes
of the earth's spin and pole position are considered.

[(10G-02] Effective Strategy for Precise Orbital
and Geodetic Parameter Estimation Using SLR
Observations for ILRS AAC

Young-Rok Kim', Jay Oh', Sang-Young Park',
Chandeok Park', Eun-Seo Park?, Hyung—Chul Lim?
! Astrodynamics and Control Lab., Department of
Astronomy, Yonsei University

Zﬂ@rea Astronomy and Space Science Institute

In this study, we propose an effective strategy for precise
orbital and geodetic parameter estimation using SLR
(Satellite Laser Ranging) observations for ILRS AAC
(Associate Analysis Center). The NASA/GSFC GEODYN Il
software and SLR normal point observations of LAGEOS-1,
LAGEOS-2, ETALON-1, and ETALON-2 are utilized for
precise orbital and geodetic parameter estimation.
Weekly—-based precise orbit determination strategy is applied
to process SLR observations, and Precise Orbit Ephemeris
(POE), TRF (Terrestrial Reference Frame), and EOPs (Earth
Orientation Parameters) are obtained as products of ILRS
AAC. For improved estimation results, selection strategies of
dynamic and measurement models are experimently figured
out and configurations of various estimation parameters are
also carefully chosen. The results of orbit accuracy
assessment of POE and precision analysis of TRF/EOPs for
each case are compared with those of existing results.
Finally, we find an appropriate strategy for precise orbital
and geodetic parameter estimation using SLR observations
for ILRS AAC.

[FOG-03] An Alternative Approach to Optimal
Impulsive-Thrust Formation Reconfigurations in a
Near-Circular-Orbit

Youngkwang Kim, Sang-Young Park, Chandoek Park
Yonsei University, Seoul 120-749, Korea

We present an alternative approach for satellite formation
reconfiguration by an optimal impulsive—thrust strategy to
minimize the total characteristic velocity in a
near—circular—orbit. Linear transformation decouples the Hill-
Clohessy-Wiltshire(HCW) dynamics into a new
block-diagonal system matrix consisting of 1-dimensional
harmonic oscillator and 2-dimensional subsystem. In
contrast to a solution based on the conventional primer
vector theory, the optimal solution and the necessary
conditions are represented as times and directions of
impulses. New analytical expression of the total
characteristic velocity is found for each sub systems under
general boundary conditions including transfer time
constraint. To minimize the total characteristic velocity,

66 Bull. Kor. Spa. Soc. 21(2), Oct 2012

necessary conditions for times and directions of impulses
are analytically solved. While the solution to the
1=dimensional harmonic oscillator has been found, the
solution to the 2-dimensional subsystem is currently under
construction. Our approach is expected to be applicable to
more challenging problems.
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1SS SFEAISI, 2Space Science Laboratory,
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[Z=OLY-05] Astronomical Education activities in
Mongolia

Renchin Tsolmon

Mongolia

[Z=O0LY-06] A&A Activities in Nepal in Education
and Research Level

Binil Aryal
Nepal

[Z=OLY-07] Popularization of astronomy as tool
to attract bright young students into the science
stream

K. P. S. Chandana Jayaratne
Sri Lanka

[=OLY-08] TBA
Roy Omar E. Bustos E.

Bolivia

[Z=OLY-09] The Famous Astrophysicist Viktor
Ambartsumian and His Young Descendants

Marietta Gyulzadyan

Armenia
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[*KVN-05] Simultaneous observations of SiO
v=1 and v=2, J=1-0 masers toward WX Pisces
with the KVN+VERA

Youngjoo Yun'?, Se-Hyung Cho'?, Hiroshi Imai,
Jaeheon Kim"'*°, Dong-Hwan Yoon'®, Chi-Young
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Cho'’, and VERA Evolved Star WG

'Korea Astronomy and Space Science Institute

*Yonsei University, ‘;Kagosﬁima University, “Yonsei
Observatory, Yonsei University, *Kyung Hee University
*Seoul National University, 75ej0ng University

We present the results of simultaneous observations of SiO
v=1 and 2, J=1-0 maser lines which were carried out with
the combined network of the KVN and VERA in 2012 April.
The observations were performed toward a long period
OH/IR star, WX Psc in order to test the technical and
scientific feasibilities of the KVN+VERA combination. The
resultant (u, v) coverage of the KVN+VERA combined array
enhances the image quality. We confirmed that the
distribution and intensity of individual maser spots using the
combined network are more reliable compared with the
images using the KVN or VERA only. This observation also
provides a chance to find a high sensitivity and imaging
quality which are comparable to those of VLBA. In addition,
the simultaneous observations of two SiO v=1 and 2, J=1-0
maser lines enable us to trace the detail physical
environments close to the central star due to different high
excitation conditions between two lines at a time.

[*KVN-06] Toward early scientific results on
AGNs: ‘KAVA'(KVN and VERA array) joint AGN
WG report

Sohn, Bong Won', Kino, Motoki?, Niinuma, Kotaro®,
Lee, Sang-Sung', Honma, Mareki’, Nagai, Hiroshi’,
Sascha Trippe, Sascha®, Jung, Taehyun', and joint
AGN WG members

'Korea Astronomy and Space Science Institute, “National
Astronomical Observatory of Japan, “Yamaguchi University
*Seoul National University

We report the results of KVN-VERA('KAVA'; KVN and VERA
Arrary) AGN WG test observation in 2011 and 2012, The
results from these commisioning years show that 'KAVA' is
able to produce noble images of radio loud AGNs at 22 and
43GHz. This dedicated high frequency VLBI facility will be
especially competitive for the regions where conventional
low freuguency facilities see the optically thick part of
synchrotron radiation. In the second part of this talk, we
report the early science activities of the AGN WG. Sgr A,
Jet acceleration zone of M87, extremely young radio
galaxies are the prime cadidates of the joint activities. Lastly
we will stress how the phase-referencing 'KAVA' does
enhance the imaging sensitivity and open new era of VLBI
AGN researches.

[*KVN-07] Early Science of KVN: 43GHz fringe
survey

Sang-Sung Lee, Leonid Petrov, Jongsoo Kim,
Taehyun Jung, Bong Won Sohn, Do-Young Byun

Korean VLBI Network, Korea Astronomy and Space
Science Institute

This paper presents the results of one of early sciences
with Korean VLBI Network (KVN): a large fringe survey of
compact radio sources at 43GHz. We established the
catalog of correlated flux densities in three ranges of
baseline projection lengths of 637 sources from a 43 GHz
(Q-band) survey observed with the Korean VLBI Network. Of
them, 623 sources have not been observed before at
Q-band with VLBI. The goal of this work in the early
science phase of the new VLBI array is twofold: to evaluate
the performance of the new instrument that operates in a
frequency range of 22~-129 GHz and to build a list of
objects that can be used as targets and as calibrators. We
have observed the list of 799 target sources with
declinations down to —40-.. Among them, 724 were
observed before with VLBI at 22 GHz and had correlated
flux densities greater than 200 mJy. The overall detection
rate is 78%. The detection limit, defined as the minimum
flux density for a source to be detected with 90% probability
in a single observation, was in a range of 115~-180 mJy
depending on declination. However, some sources as weak
as 70 mJy have been detected. Of 623 detected sources,
33 objects are detected for the first time in VLBI mode. We
determined their coordinates with the median formal
uncertainty 20 mas. The results of this work set the basis
for future efforts to build the complete flux-limited sample
of extragalactic sources at frequencies 22 GHz and higher
at 3/4 of the celestial sphere.

[-*KVN-08] MOGABA: Monitoring of Gamma-ray
Bright AGN with KVN 21-m radio telescopes at
22, 43 and 86GHz

Sang-Sung Lee, Do-Young Byun, Junhyu Baek,
Myounghee Han, Jihae Yang, and Bong Won Sohn
Korean VLBI Network, Korea Astronomy and Space
Science Institute

We report preliminary results of MOGABA project for
monitoring total flux density, linearly polarized flux, and
polarization angle at 22, 43 and 86GHz of Gamma-ray
bright AGN (Active Galactic Nuclei) with KVN (Korean VLBI
Network) 21-m radio telescopes. The project has been
conducted in one year since May 2011 with an effective
monitoring cycle of 1 week, observing four main objects (3C
454.3, BL Lac, 3C 273, and 3C 279). More objects were
included in the source list when they had flared in
Gamma-ray. Especially, we included a compact radio source
at the Galactic center, SgrA* since Jan. 2012. In this paper,
we report the current status of the project and preliminary
results for the monitoring observations.
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[E2EP-07] The differences in Constellation
drawings among different countries
Ulkar Karimova, Yu Yi, and Suyeon Oh

Astronomy and Space Science, Chungnam National
University, Korea

Constellations are formed of bright stars which appear close
to each other on the sky, but are really far apart in space.
The shapes you see all depend on your point of view. Back
before people had televisions and electricity to light their
homes at night, they spent a lot more time looking at the
stars. People all over the world used their imaginations to
draw pictures in the sky, as if it were a giant connect-the-
dot game. The patterns they imagined are called
constellations. People usually saw patterns that reflected
their different cultures. Native Americans in North America
imagined many animals and shapes from the natural world.
The ancient Greeks found images of gods and goddesses in
the stars. Sometimes people from very different parts of the
world even imagined the same animal or shape in the same
stars. Most of the constellations we recognize today were
made up by the ancient Greeks around 6,000 years ago.
Different constellations are visible at different times of year,
so the first appearance of these patterns told farmers of the
changing seasons and reminded them to plant or harvest
their crops. The constellations also help us to find our way
around the night sky and to remember which stars are
which. The star names we use today are mostly from Greek
and Arabic, but many are changed a bit from the original,
as often happens when words are passed from one
language to another. It can be difficult to picture just what
those folks long ago were seeing in the stars, so don't be
discouraged if you have trouble seeing their patterns. You
can even make up your own! In ancient world all the
countries or regions had their own way to name things up
in the sky, make up stories and draw different shapes for
constellations. Today there are 88 official constellations, but
you may find that different books show their stars
connected in slightly different ways. The official
constellations are specific regions of the sky, so the exact
patterns are not all that important. However in various
cultures there are some famous star patterns that use stars
from only apart of a constellation, or even connect stars

70 Bull. Kor. Spa. Soc. 21(2), Oct 2012

from different constellations. These patterns of stars that are
not official constellations are calledasterisms. The Big Dipper
is a very famous asterism, found in the constellation Ursa
Major, or Great Bear.
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[Z2EP-09] Development of science program
using astronomical data in the history of Korea
Ji Hye Lee and Dong Hee Shin

Ewha Womans University

Science we have perceived as genuine science is based on
western scientific enterprise, that is, western modern
science(WMS). The K-12 science curriculum in Korea
absolutely contains WMS content. Elkana(1981) criticized the
indifference of comparative science in the field of science,
whereas there have been a lot of comparative studies of art,
religion, ethics, and politics. Science is the product not only
based on ‘western’ culture but all cultural around the world
including Korea. People have consistently observed and
tested for such a long period of time all over the world.
Traditional science of Korea can be related to
multiculturalism, which has become important in many fields.
Korea has a lot of great scientific enterprises, such as
astronomical instruments of Chosun Dynasty and ancient
data of natural phenomenon in Samguk-saki or
Samguk-Yusa. It is expected that students will consider
them as more 'objective’ and 'realistic' things rather than
‘artistic' and 'distinguished' things. Astronomy was also very
important in the East because they believed sky as king,
which results in the development of a lot of astronomical
data and instruments in Korean history. In this study, we



H
[ >
m
mx
5]
rr
Ho
Pt
J

developed three units of science programs using
astronomical enterprises in Korea: 1) Activities with our
sundial, Angbuilgu:, 2) data interpretation of natural
phenomenon in ancient Korea, 3) experience in
Gyeongbokgung Palace. From these programs, we expect
that students will develop a profound understanding and
take pride in our science.
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[E£1D-32] In-orbit Stray Light Analysis for Step
and Stare observation at Geostationary Orbit
Eunsong Oh'?, Jinsuk Hong®, Ki-Beom Ahn',
Seongick CHO'?, Joo—Hyung Ryu', and Sug-Whan
Kim®

"Korea Ocean Satellite Center, Korea Institute of Ocean
Science and Technology

*Space Optics Laboratory, Dept. of Astronomy, Yonsei
University

*Image Sensor group, Samsung Thales Cop. Ltd

In the remote sensing researches, the reflected bright
source such as snow, cloud have effects on the image
quality of wanted signal. Even though those signal from
bright source are adjusted in corresponding pixel level with



atmospheric correction algorithm or radiometric correction,
those can be problem to the nearby signal as one of the
stray light source. Especially, in the step and stare
observational method which makes one mosaic image with
several snap shots, one of target area can affect next to
the other snap shot each other. Presented in this paper
focused on the stray light analysis from unwanted reflected
bright source for geostationary ocean color sensor. The
stray light effect for total 16 slot images each other were
performed according to 8 band filters. For the realistic
simulation, we constructed system modeling with integrated
ray tracing technique which realizes the same space time in
the remote sensing observation among the Sun, the Earth,
and the satellite. Computed stray light effect in the results
of paper demonstrates the distinguishable radiance value at
the specific time and space.
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[2£1D-34] The Tip-Tilt Correction System in AO
System for Small Telescope

Hyungjun Yu, Yong-Sun Park, and Bangweon Lee

Astronomy Program, Dept. of Physics and Astronomy,
Seoul National University

We are developing Adaptive Optics (AO) system for 24 inch
telescope at Seoul National University Observatory. It
consists of the tip—tilt correction system and the residual
wavefront error correction system with a deformable mirror
and a wavefront sensor. We present the construction and
performance measurements of the tip—tilt correction system.
The tip-tilt component is the single largest contributor to
wavefront error, especially for small telescope. The tip-tilt
correction system consists of a quadrant photodiode, a
tip-tilt mirror and a feed back loop. The collimated He-Ne
laser beam is used for input light source and is artificially
disturbed by air turbulence generated by a heat gun. Most
of the turbulence is of low frequency less than 20 Hz, but
extends to a few hundreds Hz. It is found that the closed

loop system using proportional-integral-derivative (PID)
control successfully corrects tip—tilt error at a rate as high
as 300~400 Hz.
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[E£1D-37] Data Management Plan for the
KMTNet Project

Chung-Uk Lee, Dong-Jin Kim, Seung-Lee Kim, and
Byeong—-Gon Park

Korea Astronomy and Space Science Institute

The Korea Astronomy and Space Science Institute (KASI) is
developing three 1.6m optical telescopes with 18k x 18k
mosaic CCD cameras. These telescopes will be installed and
operated at Chile, South Africa, and Australia for Korea
Micro-lensing Telescope Network (KMTNet) project. The
main scientific goal of the project is to discover earth-like
extra—solar planets using the gravitational micro—-lensing
technique. To achieve the goal, each telescope at three
sites will continuously monitor the specific region of Galactic
bulge with 2.5 minute cadence for five years. Assuming 12
hour observation in maximum for a night, the amount of 200
GB file storage is required for one night observation at one
observatory. If we consider the whole project period and the
data processing procedure, a few PB class data storage,
high—-speed network, and high performance computers are
essential. In this presentation, we introduce the KMTNet data
management plan that handles gigantic data: raw image
collecting, image processing, photometry pipeline, database
archiving, and backup.
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[E£1D-40] Environment Effects on the Stability of
the CQUEAN CCD

Nahyun Choi', Soojong Pak'*®, Changsu Choi®,
Won-Kee Park*, Myungshin Im®, Yiseul Jeon®, and
Giseon Baek'

!School of Space Research, Kyung Hee University
‘CEOU/Dept. of Astronomy, The Univ. of Texas at
Austin

*Dept. of Physics and Astronomy, Seoul National
University

*Korea Astronomy and Space Science Institute

Camera for QUasars in EArly uNiverse (CQUEAN) is an
optical CCD camera attached to the 2.1m Otto Struve
telescope at the McDonald Observatory, USA. CCD output
signal contains the electrons generated by photoionization of
incident light and thermal ionization. Therefore reliable
photometric result can be obtained only under the stable
condition of CCD thermal properties. We investigated the
temperature dependency of the various characteristics of
CQUEAN CCD chip, including bias level, dark level, gain,
and quantum efficiency (QE), with the CQUEAN observation
and calibration data obtained during 2012 May run. We



discuss the environmental effects, i.e., ambient temperature,
as well as CCD temperature on the stability of its
characteristics.
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[3£ID-42] Near Infrared Wavelength Calibration
without Telluric OH Lines

Ngan N. K. Nguyen', Soojong Pak'?, and Wonseok
Kang'

'School of Space Research, Kyung Hee University
*Department of Astronomy, The University of Texas at
Austin

Grating spectrograph observation in near-infrared bands
requires wavelength calibrations. We first need to extract
order-strips from the echellogram data using flat images,
and then to correct the spatial distortions and wavelength
scales of the order strips using calibration arc lamps or the
telluric OH emission lines. For very high resolution
spectrograph using echelle, however, the arc lamps do not
have enough emission lines in the order-strips, so we
usually use the OH lines for accurate wavelength calibrations
in wavelengths shorter than 2.3 microns. In this poster, we
present wavelength calibration methods for longer
wavelength bands using the telluric absorption lines in
early—type stellar spectra and the telluric atmospheric
transmission models. This technique will be applied to the
data reduction pipeline for the IGRINS.
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[£SF-07] The Color Variability Monitoring of
HBC722

Giseon Baek', Soojong Pak'?, Joel D. Green?,
Wonseok Kang', Yiseul Jeon®, Changsu Choi®,
Jeong—Eun Lee', and Myungshin Im®

!School of Space Research, Kyung Hee University
*Department of Astronomy, University of Texas at Austin
*CEOU/Department of Physics and Astronomy, Seoul
National University

We present the results of SDSS 7, /and z band photometry
for HBC722 (also known as LkHo 188 G4, PTF10gpf and
V2493 Cyg), with Camera for Quasars in Early uNiverse
(CQUEAN) attached to 2.1m Otto Struve telescope at
McDonald Observatory, USA. HBC722 is a newly erupted FU
Orionis type object, which produced optical outburst
(AV=4.7 mag) over a year that peaked in 2010 September.
We carried out the monitoring observations during 48 nights
from 2011 April to 2012 June to check the short-term and
the long—term variabilities for chasing the Keplerian rotation
of the system. Comparing the photometric results of 7, /and
Z band, we describe the color variability which is related to
the physical properties of the system like circumstellar disk
and accretion process.

[E2SF-08] Water and Methanol Maser
Observations toward NGC 2024 FIR 6 with KVN
Minho Choi', Miju Kang', Do-Young Byun', and
Jeong-Eun Lee?

'Korea Astronomy and Space Science Institute

*Kyung Hee University

NGC 2024 FIR 6 is a star formation site in Orion and may
contain a hypercompact H Il region, FIR 6c, and a
low-mass protostar, FIR 6n. The FIR 6 region was observed
in the water maser line at 22 GHz and the methanol class |
maser lines at 44, 95, and 133 GHz, using KVN in the
single—dish telescope mode. The water maser spectra
displayed several velocity components and month—-scale time
variabilities. Most of the velocity components may be
associated with FIR 6n while one component was associated
with FIR 4, another young stellar object in the 22 GHz
beam. A typical life time of the water-maser velocity-
components is about 8 months. The components showed
velocity fluctuations with a typical drift rate of about 0.01
km/s/day. The methanol class | masers were detected
toward FIR 6. The methanol emission is confined within a
narrow range around the systemic velocity of the FIR 6
cloud core. The methanol masers did not show a detectable
time-variability. The methanol masers suggest the existence
of shocks driven by either the expanding H Il region of FIR
6¢ or the outflow of FIR 6n.
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[E£IM-06] FUV Spectral Images of the Vela
Supernova Remnant: Comparisons with X-ray
and Ho images

BALFAGYL M21P 2%, 2012 108 75



lI-Joong Kim', Kwang-Il Seon', Kyoung-Wook Min?,
Wonyong Han', and Jerry Edelstein®

! Korea Astronomy and Space Science Institute

*Korea Advanced Institute of Science and Technology
*University of California, Berkeley

We updated the far-ultraviolet (FUV) spectral images of the
entire Vela supernova remnant (SNR) using newly processed
FIMS/SPEAR data. In the present study, we compare the
newly produced FUV images with the X-ray and Ha images,
and examine how the Vela SNR evolves and interacts with
the ambient medium on a global scale. The comparison with
X-ray images has revealed a FUV filamentary feature
corresponding with the boundary of the northeast-southwest
asymmetry of the X-ray shell. The relatively low O IV] 11404
to O lll] 1661, 1666 ratio estimated on the FUV filament
is compatible with the previous proposal that the observed
asymmetry of the Vela SNR could be due to the y2 Velorum
stellar wind bubble (SWB). The southwest FUV features
surrounding a faint extended X-ray region are characterized
as the region where the Vela SNR is interacting slightly
stronger with ambient mediums within the dim X-ray
southwest section. From a comparison with the Ha image,
we identify a ring-like Ho feature overlapped with an
extended hot X-ray feature of similar size and two local
peaks of C IV AA1548, 1551 emission. Their morphologies
are consistent with the expected shape when the Ha ring is
in direct contact with the near or far side of the Vela SNR.
We suggest that the B3V-type star HD 76161 found at the
center of the Ha ring would be the exciting source of the H
[l region.
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[E£SS-12] A planetary lensing feature in
caustic-crossing high-magnification microlensing
events

Sun-Ju Chung', Kyu-Ha Hwang'? Yoon-Hyun
Ryu'®, and Chung-Uk Leg'

'Korea Astronomy and Space Science Institute
*Department of Physics, Chungbuk National University
*Department of Astronomy and Atmospheric Sciences,
Kyungpook, National University

Current microlensing follow-up observations focus on
high—-magnification events because of the high efficiency of
planet detection. However, central perturbations of
high—-magnification events caused by a planet can also be
produced by a very close or a very wide binary companion,
and the two kinds of central perturbations are not generally
distinguished without time consuming detailed modeling (a
planet-binary degeneracy). Hence, it is important to resolve
the planet-binary degeneracy that occurs in
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high-magnification events. In this paper, we investigate
caustic—crossing high-magnification events caused by a
planet and a wide binary companion. From this study, we
find that because of the different magnification excess
patterns inside the central caustics induced by the planet
and the binary companion, the light curves of the
caustic—crossing planetary-lensing events exhibit a feature
that is discriminated from those of the caustic—crossing
binary-lensing events, and the feature can be used to
immediately distinguish between the planetary and binary
companions.
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[E£GC-21] Chandra Archival Survey of Galaxy
Clusters: X-ray Point Sources in Cool-core and
Non-cool-core Clusters

Minsun Kim' and Eunhyeuk Kim?

Iﬂ@rea Astronomy and Space Science Institute

ZKarea Aerospace Research Institute

We have studied the physical properties of X-ray point
sources in galaxy clusters using ~600 Chandra archival
observations. The goal of this study is to investigate the
density environmental effects on the physical properties of
X-ray point sources by comparing the properties of X-ray
point sources in galaxy clusters to those in typical blank
fields. In this presentation, we show the nature of X-ray
point sources which are expected to be related with galaxy
clusters with different core properties. Using ~60 galaxy
clusters observed with Chandra, we investigate the physical
properties of X-ray point sources in cool-core and
non—cool-core clusters. The cool—-core clusters are known
to have short central cooling time, and are characterized by
low central entropy, systematic central temperature drops,
and a brightest cluster galaxy at the X-ray peak. While the
non-cool-core clusters have longer central cooling time,
and are characterized by large central entropies and flat or
centrally rising temperature profile. We show that how
central core properties of galaxy clusters affect on the
physical properties of X-ray point sources.

[£GC-22] Intergalactic Magnetic Field and
Arrival Direction of Ultra-High-Energy Iron Nuclei
Dongsu Ryu', Hyesung Kang?, and Santabrata Das®
! Chungnam National University

*Pusan National University

’Indian Institute of Technology Guwahati

We have studied how the intergalactic magnetic field (IGMF)
affects the propagation of super-GZK iron nuclei that
originate from extragalactic sources within the local GZK
sphere. Toward this end, we set up hypothetical sources of



ultra-high—-energy cosmic-rays (UHECRs), virtual observers,
and the magnetized cosmic web in a model universe
constructed from cosmological structure formation
simulations. We then arranged a set of reference objects at
high density region to represent astronomical objects formed
in the large scale structure (LSS). With our model IGMF, the
paths of UHE iron nuclei are deflected on average by about
70 degrees, which might indicate a nearly isotropic
distribution of arrival directions. However, the separation
angle between the arrival directions and the nearest
reference object on the LSS is only <S>~6 degrees, which
is twice the mean distance to the nearest neighbors among
the reference objects. This means that the positional
correlation of observed UHE iron events with their true
sources would be erased by the IGMF, but the correlation
with the LSS itself is to be sustained. We discuss
implications of our findings for correlations studies of real
UHECR events.

[Z2GC-23] Asymmetric Absorption Profile of
Damped Lyman Alpha and Beta Systems
Hee-Won Lee

Sejong University

Due to the guantum interference of many atomic levels, the
exact scattering cross section around a given resonance
transition deviates from the Lorentz function when the
frequency of the incident radiation is quite far from the
resonance frequency. This atomic effect is quite significant
in the case of damped Ly alpha systems, where HI column
density is in excess of 10?° cm™. In this poster, we present
the deviation quantitatively taking into consideration of the
Rayleigh and Raman scattering around Lyman alpha and
Lyman beta.

[Z2GC-24] Type-la Supernova in M101: Latest
Results

Myungshin Im', Changsu Choi', Yiseul Jeon',
Hyunsung Jun', Won-Kee Park'®, Ji Hoon Kim',
Jisoo Lee'®, Soojong Pak®, Giseon Baek?,
Sang-Hyuk Kim?, Youngseok OhZ, Yeong-Beom
Jeon®, Hyun—II Sung®, Tae Seog Yoon*, Jueun
Hong', Dohyeong Kim', Duho Kim', Minsung
Jang', Minhee Hyun, Geun—Hong Park', Heesu
Yang', I-Gyo Jeong', Bang-Won Lee', Hong—Kyu
Yang', Jubee Sohn', Gwang-Ho Lee', Yosep
Yoon', Jae—Hyung Lee', Jae-Jin Shin', Ho-Jin
Cho', Jae~Woong Jeong', Hye—-Eun Jang',
Mi-Kyung Yoon', Yong-Jeong Kim', Hyung-Bae
Bae', Jong-Ho Park!, Myung-Gyoon Lee',
You-Kyung Ko', and Heon-Chul Lee'

!Astronomy Program, Dept. of Physics and Astronomy,
Seoul National University

*Kyunghee University

Korea Astronomy and Space Science Institute
' Kyungpook National University

5‘Uniz/ersity of Chicago

SN 2011fe (also known as PTF 11kly) is a Type-1a
supernova that appeared in M101, 2011 August. Being only
6.4 Mpc away, this supernova has been intensively observed
by various facilities in the world. We monitored this
supernova in UBVRI, grizY, and ZYJHK-bands using SNUO,
LOAO, SOAQO, CQUEAN/McDonald, UKIRT telescopes, and
small telescopes in Korea and Mongolia. The monitoring
observation is still ongoing, and the light curve has been
accumulated over a year. We present the results of the
long—term monitoring observation, together with a light-curve
fitting result. We will also discuss our findings in terms of
the usefulness of Type—la supernovae as a distance
indicator.

[E£GC-25] The 2.5-5.0um Spectra Atlas of Type
1 Active Galactic Nuclei with AKARI:
Establishing the Black Hole Mass Estimator of
Active Galactic Nuclei with Hydrogen Brackett
Lines

Dohyeong Kim and Myungshin Im

Dept. of Physics and Astronomy, Seoul National
University

The 2.5-5.0um spectrum of AGN was poorly understood due
to the atmosphere effect beyond 2um. Nevertheless, the
2.5-5.0um range includes several important lines, such as
BrB (2.63um), Bra (4.05um), PAH (3.3um) and many
molecular or atomic lines. We compile 2.5-5.0um spectra of
79 AGNs and QSOs from infrared camera (IRC) on AKARI
infrared astronomy satellite. Our 2.5-5.0um spectra will
provide an access to full wavelength spectra of AGNs for
the first time. Moreover, we present the Brackett line
properties, FWHMs and luminosities, of AGNs. Using these
Brackett line properties, we derive new black hole (BH)
mass estimators. The new BH mass estimators using NIR
hydrogen lines will be very useful to estimate BH mass of
dusty red AGNs in the future.
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[£GC-27] Early-type Dwarf Galaxies in the
Virgo Cluster: An Ultraviolet Perspective

Suk Kim', Soo-Chang Rey', Eon-Chang Sung?,
Thorsten Lisker®, Helmut Jerjen®, Youngdae Lee',
Jiwon Chung', and Mina Pak'

! Chungnam National University, Department of Astronomy
and Space Science

*Korea Astronomy and Space Science Institute

*Zentrum fur Astronomie der Universitat Heidelbery,
Germany

*Australian National University, Australia

Since the ultraviolet (UV) flux of an integrated population is
a good tracer of recent star formation activities, UV
observations provide an important constraint on star
formation history (SFH) in galaxies. We present UV
color-magnitude relations (CMRs) of early-type dwarf
galaxies in the Virgo cluster, based on Galaxy Evolution
Explorer (GALEX) UV data and the Extended Virgo Cluster
Catalog (EVCC, Kim, S. in prep.). The EVCC covers an area
5.4 times larger (750 deg?) than the footprint of the
classical Virgo cluster catalog by Binggeli and collaborators.
We secure 1304 galaxies as members of the Virgo cluster
and 526 galaxies of them are new objects not contained in
the VCC. Morphological classification of galaxies in the
EVCC is based on the optical image ("Primary
Classification") and spectral feature ("Secondary
Classification") of the SDSS data. We find that dwarf
lenticular galaxies (dSOs) show a surprisingly distinct and
tight locus separated from that of ordinary dwarf elliptical
galaxies (dEs), which is not clearly seen in previous CMRs.
The dSOs in UV CMRs follow a steeper sequence than dEs
and show bluer UV-optical color at a given magnitude. Most
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early type dwarf galaxies with blue UV colors (FUV-r < 6
and NUV-r < 4) are identified as those showing
spectroscopic hints of recent or ongoing star formation
activities. We explore the observed CMRs with population
models of a luminosity—dependent delayed exponential star
formation history. The observed CMR of dSOs is well
matched with models with relatively long delayed star
formation. Our results suggest that dSOs are most likely
transitional objects at the stage of subsequent
transformation of late—type progenitors to ordinary red dEs
in the cluster environment. In any case, UV photometry
provides a powerful tool to disentangle the diverse
subpopulations of early-type dwarf galaxies and uncover
their evolutionary histories.

[E2GC-28] The near infrared image of
GRB100205A field
Yongjung Kim and Myungshin Im

CEOQU/Dept. of Physics and Astronomy, Seoul
National University

GRB100205A is a Gamma Ray Burst (GRB) which is
suspected to be at redshift z=11-13 due to its very red
H-K color((H-K)vega = 2.1 + 0.5). We observed a field
centered at GRB100205A with Wide Field Camera (WFCAM)
at United Kingdom Infrared Telescope (UKIRT) in Hawaii, in
order to search a quasar that could be located around the
GRB. The images were obtained in J, H, and K filters
covering a square area of 0.78 degz. Our J-, H-, and
K-band data reach the depths of 22.5, 22.1, and 21.0 mag
(Vega) at 50, respectively. Also using z-band image
observed by CFHT, we find 8 candidates that have colors
consistent with a quasar at z=11-13(non-detection in z-,
J-band and (H-K)wega > 1.6). However, the shallow depths
of J-, H-band are not enough to verify their true nature.
Instead, we identify many red objects to be old or dusty
galaxies at z=3. The number density of such objects
appears about twice or more than that of the field of
Cosmological Evolution Survey (COSMOS) and Ultra Deep
Survey (UDS) of UKIRT Infrared deep sky survey (UKIDSS).
On scales between 0.18" and 15' the correlation function is
well described by a power law with an exponent of =-0.9
and this implies that those objects are like galaxies. It is
interesting that many red galaxies exist in the region where
the GRB was detected.

[E£GC-29] Relationship between hot gas halo
and environmental factors of early-type galaxies
Eunbin Kim'#, Yun-Young Choi', Sungsoo S.
Kim'?, and Changbom Park®

lﬂ)epartment of Astronomy and Space Science, Kyung Hee
University, Korea

*School of Space Research, Kyung Hee University, Korea



*Korea Institute for Advanced Study, Korea

We present an investigation of X-ray hot gas halo in 21
early-type galaxies(ETGs) from cross-matched sample of
XMM-Newton( 2XMM-DR3 catalog) and SDSS DR 7(0.025 <
z < 0.085 and Mr <-19.5). It has been controversial whether
or not the environment affects X-ray luminosity of ETGs. In
this research, we mainly considered how dense the
surrounding galaxies of the target galaxy are and how
isolated the target galaxy is from the nearest neighboring
galaxy. It appears that the second environmental factor has
more effects on X-ray luminosity ( 0.5-2 keV) of hot gas
halo than the first one. We found that the closer a galaxy is
to the nearest neighboring galaxy, the brighter it is when the
galaxy is located within the neighbor galaxy’s virial radius.
However, when a galaxy is located outside the neighbor’s
virial radius, the luminosity does not show any trend. In this
poster, we report preliminary results from our study.

[22GC-30] Search for galaxy clusters in SA22
Jae-Woo Kim'# , Myungshin Im"?, and Minhee
Hyun?

'CEOU/Dept. of Physics and Astronomy, Seoul National
University

*Dept. of Physics and Astronomy, Seoul National
University

The galaxy cluster is a good laboratory to test the
cosmological model as well as the evolution of galaxies in
the dense region. However the lack of wide and deep
near-IR datasets has prevented to identify galaxy clusters at
z>1. Here we merge a wide, deep near-IR datasets of
UKIDSS DXS (J and K bands) and IMS (J band) with the
CFHT Legacy Survey (CFHTLS) ugriz catalogue to detect
galaxy clusters. We identify candidate galaxy clusters at
2>0.8, where the near-IR dataset plays an important role to
detect galaxies efficiently. The cluster mass is also
estimated based on the cluster richness and the
semi—analytical cosmological simulation.

[2GC-31] Missing Type | AGNs in the local
universe

Ji Gang Kim', Jae Hyuk Kim', Seung Eon Lee',
Daeseong Park, Jong—Hak Woo?, and Hongdin
Kwon'

' Gyeonggi Science High School

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

Type | AGNs are classified by the presence of broad
emission lines while Type || AGNs show narrow emission
lines only. All-sky surveys such as SDSS provide large AGN
samples for statistical studies. However, the AGN samples
suffer selection bias due to the incomplete selection criteria.

To investigate the missing Type | AGNs in optical
spectroscopic surveys, we start with a sample of SDSS
Type Il AGNs at 0.02 < z < 0.05, using the MPA-JHU SDSS
DR7 catalog. We search for the hidden broad Ha
component with both visual inspection and the
multi-component spectral decomposition method. Out of
1383 Type Il AGNs, we find a total of 62 missing Type |
AGNs (~4.5%). The sample has mean black hole mass, log
(Mar/Msun)=6.4840.53, and luminosity, log (L/erg
s7')=40.52+0.33, with Eddington ratio, log
(Lool/Legg)=—1.51+0.41. We will describe the sample and
present the Mgy—0., and Mey—M. relations of the sample in
the context of the BH-galaxy coevolution.

[E2GC-32] The Interplay between Star Formation
and AGN Activities : A Case Study of LQSONG
Ji Hoon Kim'2, Myungshin Im?, Dohyeong Kim?, and
LQSONG team

lNationa[ Research Foundation of Korea Postdoctoral
Fellow

*Center for the Exploration of the Origin of the Universe,
Seoul National University

One of the most intriguing questions regarding black hole
(BH)—galaxy co-evolution picture is how the BH accretion,
or active galactic nucleus (AGN) activity is linked to star
formation (SF) activity. While it is suggested that AGN
luminosity of quasars correlates with SF luminosity, it is still
unclear how AGN activity is connected to SF activity based
on host galaxy properties. Utilizing AKARI's unique slit-less
spectroscopic capability and wavelength coverage, we
probed star formation activity of several types of AGNs by
measuring the PAH 3.3 um emission. First, we detected the
PAH 3.3 um emission from seven out of 27 Seyfert type—1
galaxies at z~0.36. While these galaxies deviate significantly
from the local Mbh-o relation meaning their black holes
proceed the host galaxies in terms of evolution, they appear
to follow the correlation between nuclear SF and AGN
activities of local Seyfert type—1 galaxies. This implies that
SF and AGN activities are directly connected at the nuclear
region for these Seyfert type—1 AGNs. We also obtained 2-5
um spectra for subsamples of Quasar Spectroscopic
Observation in Near-infrared Grism (QSONG) which consists
of reverberation-mapped AGNs and PG-QSOs. We detected
the PAH 3.3 um emission from 16 out of 31
reverberation-mapped AGNs and 10 out of 49 PG-QSOs
and measured their line strengths. We present the
correlations between SF and AGN activities and discuss if
there is any dependency of the correlations on properties of
host galaxies, such as morphology, or the presence of radio
jets.

[Z2GC-33] Multiband photometry of globular
clusters toward the central region of the Fornax
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cluster: Radial variation of GC color distributions
Hak-Sub Kim', Suk-Jin Yoon', Sangmo Tony
Sohn?, Chul Chung', and Sangyoon Lee'

"Dept of Astronomy and Center for Galaxy FEwvolution
Research, Yonsei University, Korea

*Space Telescope Science Institute, USA

We present wide—field multiband photometry of globular
cluster (GC) systems toward the central region of the Fornax
cluster of galaxies, including NGC 1399, NGC 1404, and
NGC 1387. Observation was carried out through four optical
passbands (U, B, V, and 1) with the Mosaic II CCD imager
mounted on the 4-m Blanco telescope at Cerro Tololo
Inter—-American Observatory (CTIO). This marks one of the
widest U-band photometric studies on GC systems. GC
candidates are selected among point sources based on their
two color diagrams together with a magnitude cut. We
investigate the radial variation of color distributions for the
GC systems, focusing on the fundamental parameters that
characterize bimodal distributions; the number ratio between
blue and red GCs, the mean colors of the groups, and their
color dispersions. We discuss the implication of our result
regarding the origin of GC color bimodality.

[E£GC-34] Gas Outflow in SDSS AGN-host
Galaxies

Hyun-Jin Bae, Jong—-Hak Woo?, and Semyeong Oh?
"Department of Astronomy and Center for Galaxy
Evolution Research, Yonsei University

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

Energetic outflow from active galactic nuclei (AGNs) may
play a critical role in galaxy evolution. We present a velocity
diagnostics for detecting gas outflow in the narrow-line
region of Type—2 AGNs using line—of-sight velocity offset of
the [O II11A5007 and Ho. emission lines with respect to the
systemic velocity of stars in host galaxies. We apply the
diagnostics to nearby galaxies at 0.02 < z < 0.05: 3775
AGN-host and 907 star-forming galaxies as a comparison
sample, which are selected from the Sloan Digital Sky
Survey DR7. After obtaining a best-fit stellar population
model for the continuum and a systemic velocity based on
stellar lines, we subtract stellar component to measure
velocity offsets of each emission line. We find a sample of
169 AGN-host galaxies with outflow signatures, displaying a
larger velocity shift of [O Ill] than that of Ha, as expected
in a decelerating outflow model. We find that the offset
velocity of [O Ill] increases with Eddington ratio, suggesting
that gas outflow depends on the energetics of AGN.

[E£GC-35] The ISM properties under ICM
pressure in the cluster environment: NGC4330,
NGC4402, NGC4522, NGC4569
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Bumhyun Lee and Aeree Chung
Department of Astronomy, Yonsei University

The interstellar medium (ISM) of galaxies in the galaxy
cluster can well be affected by the intracluster medium
(ICM). Among many suggested environmental processes,
ram pressure stripping can effectively remove gas through
the interaction with the ICM. In fact, Cluster galaxies are
lower in HI gas mass compared to their field counterparts,
and in recent high resolution HI imaging studies, many
galaxies in dense environments have been found to be ram
pressure stripped in HI. However, it is still under debate
whether the ICM pressure can also remove dense molecular
gas from the galactic disk, which plays more important role
in star formation and hence galaxy evolution. To answer this
question, we have obtained high resolution 12/13 CO (2-1)
data from the Sub Millimeter Array (SMA) of four galaxies at
various HI stripping stages to study how the molecular gas
properties change as the galaxy experiences the ICM
pressure. We investigate the physical properties of molecular
gas with 12/13 CO images. By comparing with other
wavelength data, i.e. data(optical, HI, Ha, etc), we discuss
how and in which timescale galaxies can migrate from the
blue cloud to the red sequence due to ram pressure
stripping.
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[2£GC-37] UBVRI Photometry of SN 2011fe

Jisoo Lee'?, Myungshin Im', and Yiseul Jeon'



'CEOU, Astronomy Program, Department of Physics and
Astronomy, Seoul National University
*Department of Physics, The University of Chicago

SN 2011fe is the closest and brightest Type la supernova in
the digital imaging era and thus provides the richest data.
We present UBVF/ photometry of SN 2011fe for a span of
~180 days after the optical maximum. This paper contains
measurements made at SOAO, LOAO, and SNUO and also
includes data from a small telescope in Mongolia. We
compare the results with the ones obtained by Richmond &
Smith (2012) and Vinko et al. (2012).

[Z£GC-38] A Pilot Study for CO of BUDHIES
Galaxies

Aeree Chung

Department of Astronomy, Yonsei University

The fraction of blue galaxies in clusters is found to
dramatically increase with redshift. This trend has been
known as the Butcher-Oemler (B-0) effect which implies a
significant evolution among the cluster galaxy population
with time. It has been proposed that the blue galaxies in
B-0O clusters are at their last stage of star formation,
probably using up the gas, which then might have evolved
into red and passive cluster galaxies as found in the Local
Universe. To test this hypothesis and ultimately to
understand the evolution of cluster galaxy population as a
function of redshift, we have embarked a multi-wavelength
study of two carefully selected galaxy clusters at z~0.2
where the B-O effect becomes first noticeable. In this talk, |
will introduce the Blind Ultra—deep Distant HI Environmental
Survey (BUDHIES) on those two clusters and relevant
multi-wavelength observations. Also, | will present the
preliminary results of our recent Nobeyama CO observations
of two galaxies selected among the BUHDIES sample.

[22GC-39] Neutral Hydrogen Absorption in Three
Virgo Galaxies

Aeree Chung' and Jae-Joon Lee”

IDepartment of Astronomy, Yonsei University

*Korea Astronomy and Space Science Institute

The HI absorption against bright continuum source provides
a unique opportunity to measure spin temperature of the
neutral hydrogen gas. We find three cases among the
sample of the VIVA (VLA Imaging of Virgo galaxies in Atomic
gas) study with self absorption of strong central continuum
by galactic HI gas. Using the HI flux ratio of emission and
absorption, we constrain the spin temperature of the neutral
hydrogen gas on their disk. The HI absorption is marginally
resolved in these galaxies, which also allows us to probe
the kinematics of the absorbing gas. All three galaxies are
severely stripped in HI due to the intra cluster medium

(ICM). We discuss the influence of environmental processes
on the temperature and kinematics of HI in these galaxies.

[Z2GC-40] Chemical Properties of Star Forming
Galaxies in the Cluster Environment

Jiwon Chung', Soo-Chang Rey', Suk Kim', and
Eon-Chang Sung®

! Chungnam National University

*Korea Astronomy and Space Science Institute

We utilize Sloan Digital Sky Survey DR7 spectroscopic

data of ~340 star forming galaxies in the Virgo cluster to
investigate their chemical properties depending on the
environments. The chemical evolution of galaxies is linked to
their star formation histories (SFHs), as well as to the gas
interchange in different environments. In this sense, galaxy
metallicity could be an observable parameter providing
information on the impact of the environment on the galaxy
SFH and/or the galaxy gas content. Thus, we derived
gaseous metallicity (e.g., oxygen abundance) of star forming
galaxies located in different regions of the Virgo cluster
using well-known empirical calibrations. We also estimated
their star formation rate (SFR) using H alpha luminosity.
Inorder to investigate the chemical properties of these
galaxies, we examined relations between various parameters:
metallicity vs. luminosity, SFR vs. luminosity, and

metallicity vs. cluster—centric radius. From our results, we
discuss environmental effects of cluster to the chemical
properties of star forming galaxies.

[E£GC-41] The extended narrow-line region
kinematics of 3 Type-2 QSOs revealed by the
VLT VIMOS IFU spectra

Hojin Cho', Jonghak Woo', and Vardha N. Bennert?
!Seoul National University

*California Polytechnic State University

We present kinematic properties of the narrow-line region in
three type-2 QSOs at z~0.35, using 2-D spectra obtained
with the VIMOS integral field unit spectrograph at the Very
Large Telescope. One of the objects shows a line—of-sight
velocity shift of the [Olll] and HB lines up to 40km/s on a
15 kpc scale, which can be interpreted as either outflow or
rotation. The outflow scenario is supported by the presence
of blue wings and a radio structure showing lobes in the
same direction. Another object features double—peaked
emission lines which can be decomposed into two velocity
components. Its Hubble Space Telescope image shows two
nuclei separated by ~0.2"(~1kpc), implying this may be a
binary AGN.

[E2GC-42] Y-band light curve of M101 SN Ia
Changsu Choi and Myungshin Im
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CEOU / Department of Physics and Astronomy, Seoul
National University

Type la Supernovae are known as one of the most reliable
standard candle regarding to our understanding their
explosion mechanism. Recently NIR photometry of SN la
shows us better promise on the distance measurement. NIR
peak luminosity is relatively independent of light curve shape
and effect of extinction is obviously less than in optical
wavelengths. Among NIR bands, Y-band photometry is
suggested to have less scatter and reduced reddening
effect than other NIR wavelengths, furthermore it is still
unexplored regime to verify its utility. Here we report Y-band
light curve analysis of M101 SN la to investigate how
Y-band can help us to determine accurate distance to the
galaxy.

[E2GC-43] Analysis of a New Gravitational Lens
FLS 1718+59
Yoon Chan Taak and Myungshin Im

CEOU/Dept. of Physics and Astronomy, Seoul National
University

We present our analysis of a newly discovered
galaxy—galaxy gravitational lens system in the First Look
Survey (FLS) field. This object shows a highly distorted
background galaxy (z=0.245) image by a nearby elliptical
galaxy (z=0.08), which can be interpreted as a result of
gravitational lensing. We model the lens with elliptical
isothermal sphere model, and present the mass and
potential distribution of the system.

[E£GC-44] High redshift clusters in ELAIS N1/N2
fields
Minhee Hyun, Myungshin Im, and Jae-Woo Kim

CEOU / Dept. of Physics and Astronomy, Seoul National
University

Galaxy clusters, the largest gravitationally bound system, are
important means to place constraints on cosmological model
and to study the evolution and the formation of galaxies
and their large scale distribution. We will report results from
our study of galaxy clusters in the European Large Area ISO
Survey North1/North2(ELAIS-N1/N2) fields, covering a total
of 10.8deg®. We combine multiple wavelength data from IMS
survey, UKIRT Infrared Deep Survey—Deep Extragalactic
Survey (UKIDSS-DXS, JK bands), Spitzer Wise—area InfraRed
Extragalactic survey (SWIRE, Optical-Infrared bands), and
CFHT (u,g,r,i,z bands.) The photometric redshifts are derived
from these datasets and are used to search for high redshift
galaxy clusters at 0.8 < z < 1.5.

[22GC-45] The Optical and IR Properties of
Peculiar early-type galaxies from Stripe82 and

82 Bull. Kor. Spa. Soc. 21(2), Oct 2012

WISE Data
Jueun Hong and Myungshin Im

CEOU/Dept. of Physics and Astronomy, Seoul National
University

Galaxy merging plays a important role to the formation and
evolution of galaxy. Early—type galaxies are believed to be
formed by galaxy merging. We combined 3 color images in
g,r,i band using Stripe82 image of which the surface
brightness is 2 mag deeper than that of SDSS image. We
classified early-type galaxies which have the merging
features, the evidence of galaxy mergers through careful
visual inspection. We investigated the IR properties of
early-type galaxies with the merging feature using WISE
data. We analyzed the star formation according to the type
of galaxy. Early—type galaxies with the merging feature show
the higher star formation than non—-merging galaxies, but the
difference is not significant. This results implies that guite a
few early-type galaxies might be formed by dry merger, not
wet merger. Meanwhile, the most of ULIRGs show tidal tail,
on the other hand, early-type galaxies show tidal tail
including shell structure. It suggests that ULIRGs have more
gas and it might be in early stage of galaxy merging,
early-type galaxies might be in the late stage of galaxy
merging.

[2£GC-46] HIGH-RESOLUTION NEAR-INFRARED
SPECTRA OF NEARBY QUASARS

Huynh Anh Nguyen LE', Soojong PAK?, Myungshin
IM®, and Luis C. HO"

'School of Space Research, Kyung Hee University
*Department of Astronomy, University of Texas at Austin
*Department of Physics and Astronomy, Seoul National
University

“The Observatories of the Carnegie Institution for Science

We present high-resolution near-infrared host galaxy spectra
of low-z quasars, PG0844+349 (z=0.064), PG1226+023
(z=0.158), and PG1426+015 (z=0.086). The observation was
done by using the near—IR high resolution echelle
spectrometer, IRCS, at the SUBARU 8.2 m telescope. The
full width at half maximum of the point spread function was
about 0.3 arcsec by using an Adaptive Optics system, which
can effectively resolve the quasar spectra from the host
galaxy spectra. The signal-to—noise ratios are increased by
the total exposure time up to several hours per targets and
the development of data reduction method. We compare our
results to the stellar spectra library and sample spectra from
Dasyra et al. (2007) and Watson et al. (2008). The identified
spectral lines will be used to study the physical mechanism
of quasars, and the velocity dispersions of the stars in the
bulge of the host galaxy.
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[E2SE-35] A Study to Derive Energetics of
Coronal Magnetic Structures

Kang Jinye', Tetsuya Magara'?, Satoshi Inoue’,
Hwanhee Lee', and Jun-Mo An'

!School of Space Research, Kyung Hee University
Zﬂ)epartment of Astronomy and Space Science, Kyung Hee
University

Space weather prediction related to flares and CMEs is an
important issue these days. It is, however, hard to estimate
magnetic energy of invisible coronal magnetic structure. The
virial theorem is one of the ways to determine the magnetic
energy. In this study, we performed a series of MHD
simulation of an emerging flux tube and apply the virial
theorem to the simulation results and derive energetics of
coronal structures. We then analyze real observational data
on NOAA 11302 to derive the distributions of physical
guantities, such as density, temperature, velocity and
magnetic field. We also use knowledge form simulation
analysis to estimate the magnetic energy of NOAA 11302.
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[E2SE-37] A Spectropolarimetric Investigation of
the Photospheric and Chromospheric Layers of

Sunspots

Hyunnam Kim', Sami. K. Solanki'?, Andreas Lagg®,
Kap-Sung Kim', Daye Lim’, and G. S. Choe'
!School of Space Research, Kyung Hee University, Yongin,
Korea

*Max Planck Institute for Solar System Research,
Katlenburg-Lindau, Germany

*Department of Astronomy and Space Science, Kyung Hee
University, Yongin, Korea

Spectro—polarimetry is the most powerful technique for
deducing the magnetic structure of the Sun. Stokes vector
allow us to infer the physical conditions in the solar
atmosphere prevailing during the line formation. Inversion
codes are the main tool to extract this information from the
Stokes spectra. This study will focus on measurements of
the chromospheric He | 1083.0 nm triplet and the
photospheric Si | 1082.7 nm line. A spectropolarimetric data
set of sunspots, obtained with the German Vacuum Tower
Telescope (VTT) at the Teide observatory on Tenerife, is
analyzed using an inversion technigue. We will introduce the
German Vacuum Tower Telescope and the inversion code
Helix, and will show data sets that are analyzed by Helix.
Finally | made variety plots and maps for understanding
photospheric and chromospheric layers of sunspots.
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[E2SE-39] An Automated System for Empirical
Forecasting of Solar Flares and CMEs
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Sung-Hong Park' and Tetsuya Yamamoto®
'Korea Astronomy and Space Science Institute
*Nagoya University

Solar flares and coronal mass ejections (CMEs) are two
major solar eruptive phenomena which can cause enormous
economic and commercial losses: (1) flares are sudden,
rapid, and intense brightenings from radio waves to
Gamma-rays in the chromosphere and corona, and (2)
CMEs are large—scale transient eruptions of magnetized
plasma from the solar corona that propagate outward into
interplanetary space. Most flares and CMEs occur in
magnetically complicated solar active regions (ARs).
Therefore, it is crucial to investigate magnetic fields in ARs
and their temporal variations for understanding a
precondition and a trigger mechanism related to flare/CME
initiation. In this presentation, we will introduce an
automated system for empirical forecasting of flares and
CMEs in ARs using full-disk photospheric line—of-sight
magnetogram data taken by the Helioseismic and Magnetic
Imager (HMI) onboard the SDO.

[2£SE-40] Chromospheric Transient Brightenings
associated with Canceling Magnetic Features
Soyoung Park', Jongchul Chae?, Sunghong Park’,
and Suchan Bong'

'Korea Astronomy and Space Science Institute
*Seoul National University

Canceling magnetic features (CMFs) are likely to be a result
of magnetic reconnection in the lower atmosphere of the
Sun. CMFs are related with chromospheric phenomena such
as brightening or jets. In order to observe the fine—scale
and highly dynamical structures in the chromospheres, Fast
Imaging Solar Spectrograph (FISS) was developed and
installed at 1.6 m New Solar Telescope at Big Bear Solar
Observatory. Using this FISS data we have studied
chromospheric brightenings associated with CMFs. As a
result, the chromospheric brightenings related with CMFs
have stronger shock waves than one of other regions such
as internetwork regions or unipolar magnetic elements.
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[£SE-42] Comparison between Simulations and
Observations Focused on Upflow Area in Active
Region

Hwanhee Lee', Tetsuya Magara'?, Jun—-Mo An', and
Jihye Kang'

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

We use three—dimensional magnetohydrodynamic (MHD)
simulations of flux emergence from solar subsurface to
corona. In our previous work, we reported the relation
between magnetic—field configuration and the flux expansion
factor. Following these results, we investigate where an
upflow is generated in an active region and how its location
is related to the flux expansion factor. We also derive
physical quantities of a real active region from observation
data provided by Nobeyama Radioheliograph (NoRH), X-Ray
Telescope (XRT), and Extreme Ultraviolet Imaging
Spectrometer (EIS) onboard Hinode. These physical
quantities are plasma density, temperature and flow. By
comparing the simulation result and observational one, we
will discuss the properties of the location producing a solar
wind.
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[E£SE-44] Incorporation of Electromagnetic lon
cyclotron wave into Radiation Belt environment
model

Suk-bin Kang', Eunjin Choi"? Junga Hwang?,
Kyung—chan Kim?, Jaejin Lee?, Mei—ching Fok®,
Kyoungwook Min', Cheongrim Choi', and
Young-Deuk Park®

'Korea Advanced Institute of Science and Tecinology

*Korea Astronomy and Space Science Institute

‘NASA Goddard Space Flight Center, Maryland

Radiation Belt Environment (RBE) model has developed to
understand radiation belt dynamics as it considers whistler
mode hiss and chorus waves which is responsible for
relativistic electron acceleration and precipitation. Recently,
many studies on electron loss by pitch—angle scattering
have reported that elctromagnetic ion cyclotron (EMIC) wave
is also responsible for main loss mechanism in dusk and
equatorial regeion. Here, we attempt to incorporate EMIC
into RBE model simulation code to understand more detailed
physical dynamics in Radiation belt environemnt. We
compare this developed model to data during storm events
where both of electron loss and EMIC waves were detected

[E£SE-45] Propagation characteristics of CMEs
associated magnetic clouds and ejecta
Roksoon Kim', Nat Gopalswamy?, Kyungsuk Cho',

Yongjae Moon®, Seiji Yashiro?*, and Youngdeuk
Park'

'KASI, *NASA/GSTFC, *Kyunghee University, *Catholic
University of America

We have investigated the characteristics of magnetic cloud
(MC) and ejecta (EJ) associated coronal mass ejections
(CMES) based on the assumption that all CMEs have a flux
rope structure. For this, we used 54 CMEs and their
interplanetary counter parts (interplanetary CMEs: ICMEs) that
constitute the list of events used by the NASA/LWS
Coordinated Data Analysis Workshop (CDAW) on CME flux
ropes. We considered the location, angular width, and
speed as well as the direction parameter, D. The direction
parameter guantifies the degree of asymmetry of the CME
shape, and shows how closely the CME propagation is
directed to Earth. For the 54 CDAW events, we found
several properties of the CMEs as follows: (1) the average
value of D for the 23 MCs (0.62) is larger than that for the
31 EJs (0.49), which indicates that the MC-associated

CMEs propagate more directly to the Earth than the
EJ-associated CMEs; (2) comparison between the direction
parameter and the source location shows that the majority
of the MC-associated CMEs are ejected along the radial
direction, while many of the EJ-associated CMEs are
ejected non-radially; (3) the mean speed of MC-associated
CMEs (946 km/s) is faster than that of EJ-associated CMEs
(771 km/s). For seven very fast CMEs (>1500 km/s), all
CMEs with large D (>0.4) are associated with MCs and the
CMEs with small D are associated with EJs. From the
statistical analysis of CME parameters, we found the
superiority of the direction parameter. Based on these
results, we suggest that the CME trajectory essentially
decides the observed ICME structure.
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[E£SE-48] Observational determination of the
electron flux boundary conditions of the radiation
belt as a function of solar wind condition
Dae-Young Lee and Dae—Kyu Shin

Astronomy and Space Sci, Chungbuk Natl Univ

The radiation belt structure can be approximately reproduced
by a form of diffusion equation, which takes into account
the radial diffusion process as well as those in pitch angle
and energy. The solution of the equation depends on
several factors including initial and boundary conditions,
diffusion coefficients, and plasmapause location. In this
paper, we have attempted to determine a set of approximate
functions for the energetic electron fluxes near the outer
edge of the outer belt in terms of solar wind variable. We
used the electron flux data from SST onboard the THEMIS
spacecraft and determined its correlation with solar wind
conditions in a systematic way. The functions were
determined separately for different energy channels from
~30 keV up to 719 keV. Our determination of these
functions allows us to predict the radial boundary condition
for the electron flux, which can be implemented in a
forecast model.

[E£SE-49] Far ultraviolet observations of diffuse,
monoenergetic, and broadband auroras
Jun—-Chan Lee', Kyoung-Wook Min', Chi-Na Lee?
"Physics Department, KAIST

*Korea Astronomy and Space Science Institute

Discrete auroras, with unique shapes embedded in diffuse
auroras, are generally associated with precipitating electrons
that originate from the plasma sheet and are accelerated on
the way as they travel to polar regions along the field lines.
Two acceleration mechanisms have been proposed:
quasi-static electric fields and dispersive Alfven waves,
which are believed to yield monoenergetic peaks and
broadband features in the particle spectra, respectively.
Hence, it should be interesting to see how the two different
mechanisms, through their characteristic spectra of the
accelerated electrons, produce distinct auroral images and
spectra, especially in the far ultraviolet (FUV) wavelengths as
the long and short Lyman-Birge-Hopfield (LBH) bands exist
as well as the strong absorption band of molecular oxygen
in the FUV band. In fact, we have previously shown, using
the simultaneous observations of precipitating electrons and
the corresponding FUV spectra, that the discrete auroras
associated with inverted-V events have a stronger relative
intensity of the long LBH to the short LBH compared to
diffuse auroras, especially when the peak energy is above a
few keV. In this paper, we would like to focus on the
differences in the FUV images and spectra between the two
discrete auroras of the monoenergetic and broadband cases,
again based on the study using the dataset of simultaneous

86 Bull. Kor. Spa. Soc. 21(2), Oct 2012

observations of particles and FUV spectral images.
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[Z2Comparison of Helicity Signs in Interplanetary
CMEs and their Solar Source Regions

Kyungsuk Cho', Sunghong Park', Katsuhide
Marubashi', Nat Gopalswamy?, Sachiko Akiyama®,
Seiji Yashiro?®, Roksoon Kim'?, and Eunkyung Lim'
'KASI, *NASA/GSTFC, Catholic University of America

If all Coronal mass ejections (CMEs) have flux ropes, then
the CMEs should keep their helicity signs from the Sun to
the Earth according to the helicity conservation principle. We
select 34 CME-ICME pairs whose source active regions
(ARs) have continuous SOHO/MDI magnetogram data
covering more than 24 hr without data gap during the
passage of the ARs near the solar disk centre. The helicity
signs in the ARs are determined by estimation of
accumulating amounts of helicity injections through the
photospheric surfaces in the entire source ARs. The helicity
signs in the ICMEs are estimated by applying the cylinder
model developed by Marubashi (2000) to 16 second
resolution magnetic field data from the MAG instrument
onboard the ACE spacecraft. It is found that 30 out of 34
events (88%) are helicity sign—consistent events, while 4
events (12%) are sign-inconsistent. Through a detailed
investigation of the AR solar origins of the 4 exceptional
events, we find that those exceptional events can be
explained by the local AR helicity sign opposite to that of

the entire AR helicity (2000 July 28 ICME), incorrectly
reported solar source in CDAW (2005 May 20 ICME), or the
helicity sign of the pre—existing coronal magnetic field (2000
October 13 and 2003 November 20 ICMEs). We conclude
that the helicity signs of the ICMEs are quite consistent with
those of the injected helicities in the AR regions where
CMEs were erupted.
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[E2SE-57] Construction of the image database of
Earth's lava caves useful in identifying the lunar
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caves
lk—Seon Hong, Jongil Jeong, Jongdae Sohn,
Suyeon Oh, and Yu Yi

Astronomy and Space Science, Chungnam National
University, Daejeon, South Korea

Cave on the Moon is considered as the most appropriate
place for human to live during the frontier lunar exploration.
While the lava flows, the outer crust gets cooled and
solidified. Then, the empty space is remained inside after
lava flow stops. Such empty space is called the lava caves.
Those lava tubes on the Earth are formed mostly by
volcanic activity. However, the lava tubes on satellite like
Moon and planet like Mars without volcanic activity are
mostly formed by the lava flow inside of the crater made by
large meteorite impact. Some part of lava tube with
collapsed ceiling appears as the entrance of the cave. Such
area looks like a deep crater so called a pit crater. Four
large pit craters with diameter of > 60 m and depth of > 40
m are found without difficulty from Kaguya and LRO mission
image archives. However, those are too deep to use as
easily accessible human frontier base. Therefore, now we
are going to identify some smaller lunar caves with
accessible entrances using LRO camera images of 0.5
m/pixel resolution. Earth's lava caves and their entrances are
well photographed by surface and aerial camera in immense
volume. Thus, if the image data are sorted and archived
well, those images can be used in comparison with the less
distinct lunar cave and entrance images due to its smaller
size. Then, we can identify the regions on the Moon where
there exist caves with accessible entrances. The database
will be also useful in modeling geomorphology for lunar and
Martian caves for future artificial intelligence investigation of
the caves in any size.

B HE X=X N

[ZLV-15] KMTNet At2X2| IOIZ2el I &
=X, 0152, Usel, sgn
BIEX2012

S dTATdAA AT FRl A g 2~ (Korea
Microlensing Telescope Network, KMTNet)2 A, Hol=Zz]7}
T8 @ T 3ue] FU AFYS ZE= 1.6m FAJof B
A3} 18Kx18K 2Ato]a CCO 7Hd#e Axste] $ulest =
Aol digk 24417 23 BUHYS B3 QA wHs)
< ﬁ% T ATERE 7T Yk &

13x0s 2 Ad #3549

2= kU

%
o ZOOGBQ] T‘{r% A2 s WAL

N

c

,x
>~

2 5
BADE N9 BE9S 5 DR 423 o2 A2
2 olg3te] L AYT = gl elzeelS AT, o]

88 Bull. Kor. Spa. Soc. 21(2), Oct 2012

Sxol A $E7F FATE KMTNet AR A sho]Zejele] A
A AT B A5 ARE ol&d AeAd A B
gl STkl me ARk SeiE ALHe 4 A

gol s 27ha.

[ZLV-16] CTIO 4m SDSS »2 CTIO 1m B
filterd S84+ S4 ¥ CTIO 1m Y4KCam<
crosstalk

58!, AdHs' A=A’ Michael S. Bessell
"NIEHED, 2Australian National University

CTIO 4m % CTIO 1m S¥74 o2 Westerlund 29 UBV #=
& #3}od, CTIO 4m SDSS w filtere] HMFrE A4S &
Astgiar 1 JEFgs ‘“*;}"Wr AAFTE AL fiterd F
T AdAlebE A GAelA T EAlte ddo
2, CTIO 4m SDSS u filtere] 2§ B—V>14, V—]>20
o)A 1 9ggko] Y] Algtett}, SDSS w filtere] AAFFE

A2 Mol ufAR R Adglo]l A5H AT 245 o
gko] AW, B— V<18, V—T1< 289 WHoxE ®AHo] 7}

=

538tk CTIO 1m B filterel A& éﬁ FE A gk Hy A
Z_i%’_‘ U}o] H]——Q‘ bﬂ"] —‘jl—%ﬁ]t‘ﬁ% 7:]]’]—' BCT]Olm =
Bgpiurg — 0055 X E(B— V)l dlgah= ao]& ®AT) o]d

(e}
3k ztoli= CTIO 1m B filter?] FaHg<9] dulyd & Jrjy-&
°] ¥ Johnson B filterol H|slo] dabyd o2 tlro] X9-H
ol7] WEo® Rrolth E3| Ballmer jumpdl sidahs 3gol
370 nmollA] filtere] HjFa&ol H|ste] 32.2%0 Yl T3
45 Holt, o]+ Bessell B filterd) 3.1%°l Hlste] wj¢- 2
Zrolth, CTIO 1m W79l Y4KCam CCDollA+= X8t 3l
oJgh crosstalk ¥ ofe} xstEA| & ghAo] ©Jg crosstalk
HAdE B #/e wES F JAd A= 5000 ADU o)Al A

= &¢to] 93} crosstak &elo] 7}E3dl, 3y A e wre
ol 98k crosstalks E1eHA] a1l S A4S WAooz
Q% TpeAol glong &3 A HEE Fote] 1T
297} 9l

N 7|E} B

[ZLV-17] NAT 428X SENAEH 29
=M

—_ T

A=, 24
SlEzielERieESe; i
AAE IS AE A ANFGARE vtz AFA 9l

= AA} o] FojAo} gt W}EW Z7] A28 A Sl A
HE AN AY, 27] 29, &9 phased] mE LA AA
7} e o]H3 94 &84 }‘—ﬂ: AAgE 7] A8 5=
Y AaES B3 Az 94 4 74] 9, Sub-system, &
phase ¥ & A% sk 4= glojof ghr} E
3 AAE YA-g4dx 9 phaserld] &4%
A 2 A AN Headh @i}—é—a A =48 & 5 9
ARk Ao 9 7SS S A § ik 2 mRelMe
AAEe A9 84k AR 2 A EGAE A A4

O

2

)

u

Mz

:{m
e,



S8} A 2EY 9 AREA 2 AT wEbA B R B
AE FPsigith £ =78 53 53e 49E wgor 94
o] &g slel=glel A4 9 HAol FjE Aoz 7]
k==

[EZLV-18] & EAIE 25t Deep Space Fit==
el dsH

207, SA0t

siREROToITS

e SFNAEIE AGe] oA 2020 o A=A

ERx}A o] WhalE o] 7ol s}

71l A AN T 29 9=
Nzsle] Fae FAY S WA g AF o FAEY
S 5T F 9tk Fug 2FEY FuE Fa5 © BA
Aol WhAlEE Ha 7d AYH "o Fug dgds AAHs
A7 o EEae] 718 wolok B}, B wRoNE o
s we @ EAde] £48 4 gle Fu iy AA
Add AnE AFs] A FAH7EAA(TY) 78880k
HIAE 2x35}e] Deep space T35 tdd A%S Hlws

& AXsklh

[ZLV-19] &AI2t T+E JIE= GNSS/GPS BH&TIH

1990t A|¢tH RTK(Real-Time Kinematics)= GNSS/GPS Wt
%3} 9/ (carrier phase) #AZ54E o] &3 WALSRE cm FEe
AL s Aoz A& 4= glo] Zx).53
oA S&Fx gt} ey 3 7hx FR83 e o] WS
AgslE 7)EET AFgAE 10~20km olWol] EAjsfokyt we
3 AT Qe FHE AES § due Holuh ot A=
b diE 9 Aes oxbol 37 AT (spatially correlated)
7] Wil AHAl FHe B U 7S5 SHAE
Z3ste RAsIAY Zalgsle ol Wl tF 7)ET )
EQ T 7|Wke] RTK &atglFo] Aol AMEE itk ts
N UEYT 7§ RTK Z2A 2N 7|E%7 wAAF
ARE A e g ZaA~g & 4 glow, RN B
7leEo] AtHa AEo gtk 58], 1980dd EHH
AN FAHY 7|wke g FEeA ATFEHIL A Blewitt o
3 AgE AA =& Wide-lane wHeat 94 23S &4
b K AS AA aho] g ol o] Fo|= Gao, Colombo
Rkt dAatel od E4FAC o] AFellME AAZte R
= 7)Fs A mAASE A4ske 7)Ed g A2
FYsIGIT LI, L2 #5g 232 A #Z3Y] Je 57
o] Z7Fhe G Hsy] Hdl Ui, L2 WHEa S 9 9JALA
g a2 #AS5Fo ARSI AR 93] B £k 7)E

b olF AEH AF A FHAE, RS we
AR, olF AEH vAASE vx| 9 AepEsz 3 2

g 5ol 4uA08 T4 YAoR vAgeY A5dE 2

1o et rlo

ofnt ot

i

o>

>
)
e
2

i =
ol
ol
ol
2
£

[E£LV-20] Study on DC-Offset Cancellation in a
Direct Conversion Receiver
PARK, Hong-Won

Korea Aerospace Research Institute

Direct-conversion receivers often suffer from a DC-offset
that is a by-product of the direct conversion process to
baseband. In general, a basic approach to reduce the
DC-offset is to do simple average of the baseband signal
and remove the DC by subtracting the average. However,
this gives rise to a residual DC offset which degrades the
performance when the receiver adopts the coding schemes
with high coding rates such as 8-PSK. Therefore, more
advanced methods should be additionally required for better
performance. While the training sequences are basically
designed to have good auto—correlation properties to
facilitate the channel estimation, they may be not good for
the simultaneous estimation of the channel response and
the DC-offset. Also the DC offset compensation under a
bad condition does not give good results due to the
estimation error. Correspondingly, the proposed scheme
employs the two important points. First, the training
sequence codes are divided into two groups by MSE(Mean
Squared Errors) for estimating the channel taps and then
SNR calculated from each group is compared to predefined
threshold to do fine DC-offset estimation. Next, ON/OFF
module is applied for preventing performance degradation by
large estimation error under severe channel conditions. The
simulation results of the proposed scheme shows good
performances compared to the existing algorithm. As a
result, this scheme is surely applicable to the receiver
design in many communications systems.
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[Z£KVN-09] Simultaneous observations of SiO
and H,O masers toward OH/IR stars
Chi-Young Cho'?, Se—Hyung Cho®®, Jaeheon
Kim>*®, Dong—Hwan Yoon?® Youngjoo Yun®* and
Sungeun Kim'

ISejong University, *Korea Astronomy and Space Science
Institute, “Yonsei University, ‘Yonsei University
Observatory, *Kyung Hee University, “Seoul National
University

We performed simultaneous observations of SiO v=1, 2,
#3i0 v=0, J=1-0 and HsO 615523 maser lines toward 252
OH/IR stars using the Korean VLBI Network 21m telescopes.
The observations were carried out from 2011 November to
2012 July for studying SiO and H.O maser properties
associated with the evolutionary stages of OH/IR stars.
Both H.0O and SiO masers were detected from 49 sources,
one-side maser of SiO and H.0O was detected from 109 and
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11 sources, respectively. Mutual relations between SiO and
H.O maser properties are investigated based on statistical
analyses. We also investigate these maser properties in the
IRAS two—color diagram related with stellar evolutionary
sequence.

[£KVN-10] Monitoring of Gamma-ray Bright
Quasars 3C279 and 1510-089 at 22, 43 and
86GHz using KVN Single Dish Telescopes
Jun—-Hyun Baek, Sang-Sung Lee, Do-Young Byun,
Jee-Hye Yang, Myoung—-Hee Han, and Bong—-Won
Sohn

Korean VLBI Network, Korea Astronomy and Space
Science Institude

AGN(Active Galactic Nucleus) consists of a supermassive
black hole located at its center, an accretion disk around
the black hole, and bipolar jets. Since May 2011, we have
performed the MOGABA(Monitoring Of GAmma-ray Bright
AGN) project for observing gamma-ray bright AGN once a
week at multifrequencies using KVN(Korean VLBI Network)
21m radio telescopes. The MOGABA project is the
observations for measuring the degree of polarization,
polarization angle, and total flux of about 20 AGN at 22, 43
and 86GHz. By this project, we are able to investigate
polarization characteristics, spectral index, and variation of
rotation measure at radio wavelengths of gamma-ray bright
AGN and to study possible relation between gamma-ray
flares and magnetic field structure change in AGN.
According to previous research, gamma-ray flares of some
AGN are coincident with large changes in angle of linear
polarization. In this paper we report the preliminary results
of linear polarization and total flux at 22, 43, 86GHz of
gamma-ray bright quasars 3C279 and 1510-089 showing
noticeable variation of total flux at 22GHz in late 2011, and
discuss possible correlation with gamma ray light curves.

[Z2KVN-11] Monitoring of gamma-ray bright AGN
BLLAC and 0J287 with KVN 21m radio
telescopes

Myoung—-Hee Han, Sang-Sung Lee, Do-Young
Byun, Jee—Hye Yang, Jun—-Hyun Baek, and
Bong—-Won Sohn

Korean VLBI Network, Korea Astronomy and Space
Science Institude

MOGABA is a project monitoring of gamma-ray bright
AGN(Active Galactic Nuclei). Since May 2011, we have
observed total flux, degree of linear polarization, and
polarization angle of about twenty AGN once a week at 22,
43 and 86GHz using KVN(Korean VLBI Network) 21m radio
telescopes. We have observed variation of total flux of
BLLAC and 0J287 from May 2011 to March 2012. We have
observed flares of total flux at 22GHz for those sources from



October 2011 to November 2011. In this paper we report the
variation of total flux, degree of linear polarization and
polarization angle at 22, 43, 86GHz for BLLAC and OJ287.
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[2£ST-17] Empirical Horizontal-Branch Loci of
Galactic Globular Clusters in the Sloan Digital
Sky Survey

Hyein Yu',
"“Ewha Womans University
Zf)’ansei University

Deokkeun An', and Chul Chung?®

We present empirical fiducial sequences for
horizontal-branch (HB) stars in a set of bright Galactic
globular clusters previously observed in SDSS (An et al.
2008). Mean loci of HB stars are derived on
color-magnitude diagrams with multiple color indices (¢ - g,
9 -1 g -1/ and g - 2 in order to identify
foreground/background objects as well as cluster RR Lyrae
variables. We compare our fiducial sequences to the model
predictions from Yonsei-Yale isochrones and test the
accuracy of the stellar evolution models.
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Jeong-Hwan Yang, Eui-Chan Kim, Ja-Chun Koo,
and Sang-Kon Lee

Korea Aerospace Research Institute.

If the satellite has the magnetic material or magnetic
moment, the satellite is affected by the earth magnetic field
by the space environment in Geostational orbit. The aim of
this paper is to assess the satellite magnetic momentum
which is an input to ADCS(Altitude Determination Control
Subsystem) analyses to assess spurious torques. The
magnetic momentum at satellite level is due to magnetic
momentum generated by each unit which is due to internal
currents circulation or to the presence of magnetic
components. Also the magnetic momentum at satellite level
is due to circulation of the DC supply current from
PSR(Power Supply Regulator) to each unit. As introducing
the intrinsic contribution of each unit and the magnetic
moment based on the current return through the structure,
this paper assess the satellite magnetic moment.
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[£Range Safety Activities for the Launch of an
Earth Observation Satellite
Jeong-Heum Im'?

lﬂ(orea Aerospace Research Institute, Korea
*Chungnam National University, Korea

Korea Aerospace Research Institute has developed an earth
observation satellite and it was launched into its orbit in
2012 by using a foreign commercial launch vehicle. The
launch site authority has imposed safety requirements to the
spacecraft developer to ensure the safety of the personnel
and to protect launch vehicle, spacecraft and facilities from
accidents associated with the satellite operation at the
launch site. This paper describes the range safety activities
implemented for the satellite and supporting equipments
during the whole phase of their design, manufacturing/test
and operation at the launch site. To ensure the integrated
requirements for safety management and design, system
safety program plan has been developed. And based upon
the plan, spacecraft developer conducted hazard analysis to
identify and establish safety requirements to reflect in
designs, procedures, operations. The result of the hazard
analysis has been complied into safety data packages and it
was reviewed by launch site review board at the safety
reviews and finally it was approved to launch.

[E£SB-59] Launch Site Activities for the Launch
of an Earth Observation Satellite
Jeong—-Heum Im'?

1 .

Korea Aerospace Research Institute, Korea
2 . . .

Chungnam National University, Korea

Korea Aerospace Research Institute has developed an earth
observation satellite whose primary mission objective is to
provide high resolution electro optical earth images for
Geographical Information Systems (GIS) establishment and
the applications for environmental, agriculture and ocean
monitoring. It was successfully launched into its mission
orbit by using a commercial launch vehicle on 18th of May,
2012. This paper describes a series of launch activity at the
launch site including its transportation to the launch site.
Before conducting the launch site operation, satellite
operation plane was prepared. Combining the satellite
operation plan and launch vehicle activities, an integrated
launch site operation plan and schedule have been drawn
up. After arrival of the spacecraft at the launch site,
post-ship check out has been conducted. And then it was
fuel loaded and integrated with launch vehicle hardware.
After completion of final electrical check out, count down
procedure was executed. on 18th of May, it was launched
into the space and was separated from the launch vehicle
as planned. About 3 months of early operation and

calibration/validation, now the satellite is conducting its
normal mission.
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[Z£1D-51] Research on the Waveform Generator
Technology for the SAR Payload
Young—Jin Won, Young-Su Youn, and Jin—Hee Kim

Korea Aerospace Research Institute

Digital waveform generation technology for SAR payload can
be divided into DDS(Direct Digital Synthesizer) method and
Memory Mapped(M/M) method. DDS is the single chip which
consists of the Sine Table, NCO(Numerically Controlled
Oscillator), DAC, and so on. DDS method is a very simple
method because the circuit configuration is not complex but
has a disadvantage that can not control phase and
amplitude easily by using NCO. M/M method has the
complexity of the circuit configuration because it requires
the memories which stores the waveforms, the control
circuits, and DAC. And this method should apply the high
interface technology for being compatible with the wide
bandwidth of the digital signal and has the difficulty for PCB
design because the number of the signal lines should be
increased according to the number of the data bits for DAC.
Although it has several disadvantages, this method has the
capability of pre—distortion function which can compensate
the phase and amplitude characteristics of the system and
also has an excellent advantage to make any arbitrary
waveform, so this method is considered as an important
technology with DDS method. This research describes the
technological trends of the waveform generator for the SAR
payload and analyzes the characteristics of the technology.
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1. PUBLICATION TYPES, QUALIFICATION FOR
AUTHORSHIP

Five types of manuscripts are published in this journal:
Editorials, Review Papers, Research Papers, Technical Papers,
and Letters to the Editor.

Editorials:

Editorials are submitted by invitation only and will be on
topics considered to be essential by the Editorial Board of the
journal.

Review Papers:

Review papers will be published by direct submission as well
as from invited experts. In both cases, the work will be
subject to editorial review. Review papers should critically
review topics not only to inform the reader of the background,
but also to communicate the state of the art and outstanding
research problems.

Research Papers:

Following peer review, original findings within the scope of
the journal will be published. Critical and new results of
experiments or theory should be described in full-length
research papers.

Technical Papers:

Articles in this category introduce scientific work on novel
skills dealing with new methods and techniques with results
obtained from the methods.

Letters to the Editor:

Any issues of interests to the journal readership may be
contained in letters to the editor. Letters concerning articles
published earlier will conventionally be sent to the author of
the previous publication for possible responses before
publication.

2. RESEARCH AND PUBLICATION ETHICS

Research published in JASS must follow institutional, national,
and international guidelines. For policies on research and
publication ethics that are not stated in these instructions, the
Guidelines on Good Publication Practice
(http://publicationethics.org/static/1999/1999pdf13.pdf) should be
applied.

Authorship

An author is defined as one who has made a significant
contribution to the overall design and execution of the
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experiments; therefore, the Korean Space Science Society
deems all authors responsible for the entire paper. Assistants
should be listed as authors, but may be recognized in the
Acknowledgements section.

Originality and Duplicate Publication

All submitted manuscripts should be original and should not
be submitted to other scientific journals for consideration
while under JASS review. No part of the accepted manuscript
should be duplicated in other scientific journals without the
permission of the Editorial Board. If duplicate publication
related to the papers of this journal is detected, the authors
will be announced in this journal, their institutes will be
informed, and they will be penalized.

Conflict of Interest Statement
Authors should disclose any conflicts of interest in the
manuscript.

3. PEER REVIEW PROCESS

Once manuscripts are submitted, they will be reviewed by
two or more experts in the corresponding field. The Editorial
Board may request that authors revise the manuscripts in
light of the reviewers' suggestions. The authors should upload
the revised files with a reply to each item in the reviewers’
comments after revision of the manuscript. The authors

should complete the revisions within 60 days after the request.
If the authors want to extend the revision period to more
than 60 days, they should negotiate with the Editorial Board.
The manuscript review process should be completed after the
second review. If the authors wish further revision, the
Editorial Board may consider it. The Editorial Board will
make a final decision on the approval for publication of the
submitted manuscripts and can request any further corrections,
revisions, and deletions of the article text if necessary.

The review and publication processes that are not described
in the Instructions for Authors will be incorporated from the
Editorial Policy Statements approved by the Council of
Science Editors Board of Directors
(http://www.councilscienceeditors.org/services/draft_approved.cf
m).

4. COPYRIGHTS

The Korean Space Science Society requires a corresponding
author to sign a copyright transfer agreement on the behalf of
all the authors in order for the maintenance and protection of
the Society's ownership and rights, as well as for the
protection of the original authors from misappropriation of
their work. If this agreement is not carried out, the Korean
Space Science Society will not publish the manuscript. This
agreement is sent with the proofs to the corresponding author.

5. PAGE CHARGES

Manuscripts accepted for publication in JASS will be charged
a base fee of 300,000 (US $300). An additional charge of
10,000 (US $10) per page will be added to this. Authors
must pay additional page charges for each color illustration.
Charges may be changed without notice by the board
according to the circumstances of the society.
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6. SUBMISSION OF MANUSCRIPT

Authors must submit the manuscript file to the Editorial
Office of the Korean Space Science Society using the online
submission system of the journal at http://www.ksss.or.kr. We
do not accept direct email submission to the Editor-in-Chief
or Editors. Incomplete manuscripts will be returned to the
author without review. Manuscripts submitted to the journal
must represent reports of original research and must be
written in English. Manuscripts are accepted for review under
the condition that important parts of the study have not been
published nor are being considered for publication. Also, no
submission can be published without approval by the
institution and all the authors. The usual prerequisites for
publication will be originality, clarity, and significance as
relevant to a better understanding of Astronomy and Space
Sciences.

7. MANUSCRIPT PREPARATION

Word Processors and Format of Manuscript:

Manuscripts should be submitted in the file format of
Microsoft Word 2003 or a later version. Manuscripts should
be formatted in A4 size, double-spaced, using a font size of
11 with margins of 2.5 ¢cm on each side and 3 cm for the
upper and lower ends. Pages should be numbered
consecutively, beginning with the title page. Page numbers
should be placed at the middle of the bottom of each page.
There is no fixed maximum length for full-length papers, but
they rarely exceed 30 double-spaced, typewritten pages on
210%x297 mm (A4 size) including figures and tables.

Research and Technical Papers

The manuscript for a research or technical paper should be
organized in the following sequence: title page, ab

stract and keywords, introduction, methods, results, conclusion,
acknowledgments, references, tables, and figure legends.

Title page:

The title page should include the full title of the article,
authors’ names, affiliations, footnotes, and a short title. The
title should emphasize the principal objectives covered by the
paper. Authors’ names should consistently and preferably be
written in a standard form for all publications to facilitate
indexing and avoid ambiguities. If some of the authors have
different affiliations, use superscript numbers (1, 2, 3-+) after
the surnames of authors and before the names of their
affiliations. Use a dagger (t ) after the name of the
corresponding author. The contact information for
correspondence should include the mailing address, e-mail
address, fax number, telephone number, and heading.

Abstract & Keywords:

The abstract should state the objectives and present salient

conclusions in no more than 200 words. It should be a clear,
concise summary describing the scope and purpose, methods
or procedures, significant new results, and conclusions. The

abstract should be written as one paragraph. At the end of

the abstract, the keywords should be given in 3 to 6 words

or phrases.
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Introduction:

The paper should begin with an introduction that is written
for the general reader of the journal as well as for the
specialist. This section should include the background and
objectives, together with significant prior works.

Methods:

The methods section should include sufficient information to
allow the results to be repeated. Refer to published procedures
by citing both the original description and pertinent published
modifications. Do not include extensive details unless they
present a substantial modification. For commonly used
methods, a simple reference is sufficient. If several alternative
methodologies are commonly employed, it is useful to identify
the methods briefly as well as to cite the references.

Results:

The results should be described in logical order using text,
tables, and illustrations, to make clear the protocol of the
study. Where appropriate, tests should be described and
supported by a reference to the original citation of the test.

Conclusions:

The conclusions section should highlight key findings and
compare the results of the work to appropriate findings of
other studies. The conclusions should be based on the
evidence presented in the paper.

Acknowledgments:
The acknowledgments section is placed at the end of body. It
could cite financial and any other support.

References:

References must be obviously related to documents. In the
text, references should be cited with the author's surname and
year of publication. When reference is made to a work by
two authors, both names should be given using “&" (eg.,
Kim & Lee 1996); for three or more author names, give the
first author followed by “et al.” and the year (e.g., Park et al.
2010). Multiple references must be arranged in chronological
order (e.g., Sohn 1982, Choi & Kang 1991, Ahn et al. 2003). If
more than two papers with the same authors and publication
years are cited, list a, b, ¢+ after the year to clarify (e.g.,
Jung & Han 2011ab). Only cite articles or books already
published or in press, not unpublished work “in preparation.”
In the references section, the references should be listed in
alphabetical order by letter of first author's surname. List the
first five authors followed by “et al.” if there are more than
five authors. If more than two papers with the same authors
and publication years are cited, list a, b, c--- after the year in
publication order. Abstracts of conferences are not allowed to
be included in the references. Lines after the first line of a
reference are indented by one tab space (“hanging indent” in
MS Word). The style for citing papers in periodicals is
surname and initials of authors, title, journal name, volume,
first and last page numbers, year, and digital object identifier
(DQD) if it is available. The styles to be used for references
are as follows:

Journal articles:

1. Kim C-H, Kim H-I, Yoon TS, Han W, Lee JW, et al, SW
Lyncis-advances and questions, JASS, 27, 263-278 (2010).

2. Kim C-H, Kim H-I, Yoon TS, Han W, Lee JW, et al, SW
Lyncis—advances and questions, JASS, 27, 263-278 (2010).
http://dx.doi.org/10.5140/JASS.2010.27.4.263

For journal articles, list the short title of the periodical.
SIMBAD Astronomical Database abbreviations
(http://simbad4.cfa harvard.edu:8080/simbad/sim-display ?data=jo
urnals) should be used. If in doubt about any journal
abbreviation, write out the journal title in full, or use the ISO
4 standard (http://www.issn.org/2-22660-LTWA.php). The
followings are some acronyms used for frequently cited
journals:

A&LA Astronomy and Astrophysics

A&LAS Astronomy and Astrophysics Supplement Series
AJ Astronomical Journal

ApJ Astrophysical Journal

ApJS Astrophysical Journal Supplement

Ap&SS Astrophysics and Space Science

ARA&A  Annual Review of Astronomy and Astrophysics
AZh Astronomicheskij Zhurnal

BAAS Bulletin of the American Astronomical Society

JRASC Journal of the Royal Astronomical Society of
Canada

JASS Journal of Astronomy and Space Sciences

JGCD Journal of Guidance, Control, and Dynamics

JGR Journal of Geophysical Research

JKAS Journal of the Korean Astronomical Society

MNRAS  Monthly Notices of the Royal Astronomical Society

MmRAS  Memoirs of the Royal Astronomical Society

PAS] Publications of the Astronomical Society of Japan

PASP Publications of the Astronomical Society of the
Pacific

PKAS Publications of the Korean Astronomical Society

PSS Planetary and Space Science

QJRAS Quarterly Journal of the Royal Astronomical
Society

RevMexAA Revista Mexicana de Astronomia y Astrofisica

Book, Book in series:

3. Chandrasekhar S, Principles of stellar dynamics (Dover,
New York, 2005), 242-255.

4. Holmberg E, Magnitudes, colors, surface brightness,
intensity distributions absolute luminosities, and diameters of
galaxies, in Stars and stellar systems, vol. 9, Galaxies and
the universe, eds. Sandage A, Sandage M, Kristian J (Univ.
Chicago Press, Chicago, 1975), 123-157.

Articles from book, conference or symposium proceeding:

5 Huchra JP, On the determination of cosmological
parameters, in Inner space/outer space, eds. Kolb EW,
Turner MS, Lindley D, Olive K, Seckel D (Univ. Chicago
Press, Chicago, 1986), 65-71.

6. Kim K, Hwang ], Sung S, Geosynchronous magnetic field
variations associated with the passage of interplanetary
shocks or solar wind discontinuities, in 2007 AGU Fall
Meeting, San Francisco, CA, 10-14 Dec 2007.
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Technical report:

7. Mazanek DD, Roithmayr CM, Antol ], Park S-Y, Koons
RH, et al, Comet/asteroid protection system (CAPS):
preliminary space-based system concept and study results,
NASA Langley Research Center Technical Report,
NASA/TM-2005-213758 (2005).

Dissertation:

8. Park S-Y, Optimization and guidance of ascent trajectories
with inequality constraints, PhD Dissertation, Texas A&M
University (1996).

Website:

9. National Radio Astronomy Observatory, Very long baseline
array [Internet], cited 2011 Feb 20, available from:
http://www.vlba.nrao.edu.

Tables:

Each table should be prepared on a separate page and
numbered with an Arabic numeral in the order of its
appearance in the text. When it is difficult to present data
that cannot be synthesized conveniently in the text, tables
should be used. Authors should avoid repeating data in the
text extensively that appears in the tables. Abbreviated names
should be defined when they are used for the first time in
each table. Tables should have a concise and informative title
with the table content between horizontal lines. Vertical lines
should not be used. The structure should be clear, with simple
column headings giving all units. A table should not exceed
one page when printed. Use lower case letters in superscripts
(a, b, c...) for special remarks. Unaltered computer output and
notation are generally unacceptable.

Figures:

Each figure or figure plate must have a caption written in
one paragraph. For figure plates, a summary statement should
precede the specific explanation of each figure. Abbreviated
names are not allowed when they are used for the first time
in each figure. The explanatory caption of each illustration
should be understandable without references to the text.
Number figures in order of citation. Authors should place the
figure number in the lower-left corner of each figure, and the
numbering order must be from left to right, and from top to
bottom. Citations of figures in the text or parentheses are
abbreviated, e.g., Fig. 1, Figs. 1 and 2, Figs. 1-3, (Fig. 1),
(Figs. 1 and 2), (Figs. 1-3). When the text refers to both
figures and tables, they may be mentioned in parentheses, e.g.,
(Table 1; Fig. 2) and (Tables 1-3; Figs. 4-6). Line drawings
should be prepared in high quality using India ink on tracing
paper. Computer—generated graphics must be produced with
high tones and resolution. Photographs must be of sufficient
contrast to withstand the inevitable loss of contrast and detail
during the printing process. Authors should double check
whether the text withstands reduction and remains legible if a
figure or a figure plate is to be reduced. Electron and light
microscopic figures must be original or scanned copies from
the original.

Review papers
Review papers may be solicited or submitted. A
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comprehensive presentation of a topic should discuss
previously published material. Topics of scientific consensus
as well as topics that remain controversial may be dealt with
in the reviews. A review is organized as follows: title page
including abstract and keywords, introduction, body text,
conclusions or summary, acknowledgments, and references.
More than 5,000 words in the text, excluding references, will
not be accepted.

Letters to the editor

Brief constructive comments about previously published
articles and interesting new ideas should be submitted to
Letters to the Editor. Letters to the editor should be submitted
no more than 3 months after the paper has been published.
Body text should not exceed 1,000 words and should have
references. The final introductory paragraph must provide a
rationale for the study starting with the phrase, ‘In this letter,
we---” The Editorial Board may edit the letter, and if
necessary, the board may solicit the author for responses of
the subject paper.

General points on text style

Verb tense:

Generally, authors should use the past tense or present perfect
tense to delineate specific events in the past, including the
procedures, observations, and data of the study that authors
are reporting. Use the present tense for the authors’ own
general conclusions, firm conclusions of previous researchers,
and generally accepted facts and phenomena. The Abstract,
Methods, and Results are generally in the past tense or
present perfect tense, whereas most of the Introduction and
some of Conclusions are in the present tense. However, the
tense may be different in a single sentence.

Units:

If authors describe length, height, weight, and volume, they
should use standard metric units. Temperature should be
given in degrees Celsius. All others should follow the
International System of Units (SI). All units must be preceded
by one space except percentage (%) and temperature (°C or
K.

Numbers:

Except when beginning a sentence in the text, numbers
should be Arabic numerals. Authors should use commas if
numbers are greater than 999, eg., 1984,826. The 24-hour
system is used to indicate time, e.g., 20:00 hr.

Abbreviations:

Abbreviations must be used as an aid to the reader, rather
than as a convenience of the author, and therefore their use
should be limited. Generally, avoid abbreviations that are used
less than 3 times in the text, including tables and figure
legends. Standard SI abbreviations and units in astronomy are
recommended. Other common abbreviations are as follows (the
same abbreviations are used for plural forms): hr (hour), sec
(second), min (minute), day (not abbreviated), wk (week),
month (mo), year (yr), g (gravity), SD (standard deviation of
the mean), and SE (standard error of the mean).
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6. 559 97 22,100,000 20,813,332 1,286,668
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& A 181,890,661 171,890,661 10,000,000
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