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Spacecraft Attitude Control: Sung-Woo Kim,
Sang-Young Park, Chan-Deok Park(Yonsei Univ.)

14:50-15:05 [|—2—5] A& HA7)5S &3 Ao]2 e g

<% 4 A7 7183 59), 274,

15:20-16:20 ¥2H FTELE 1 / A 29

%)) [p.23-24]

16:20~16:35 [II-

a7 olxn, AT
H 3
3

[\)
Y
EY
o
ES
o
o
N
=
Y
o

- =
A5 AF

16:35~16:50 [1-2-2] Y=23}steAd njgmd A58 At
24 o3, AU5, e, A48, 23lekE)

16:50~17:05 [0-2-3] Y2389)A Wl mdl ejfAA]E
AN A B4 AQE, o3, FHA,
AR (37190), 282 )

17:05~17:20 [M-2-4] ZenitZA& A ZAAA] 29}
54 8%, 297, U (399)

N

=

17:20-17:30  §4 / Agols

17:30-19:00 7:3



H3YerY @HHUPE O
1-3] ® 237 W
g ol R(SEH) [p24-25]
13:50-14:05 [1-3-1] A7l o3t & HleHA
ak HFN, A8, oA (SHE), AT,

A3 FA), FFA(AEA)

14:05-14:20 [1-3-2] A7 ISP RAA 28NS 93
oLg]/\;r]. ]oﬂo] 2] gl = 5
oA &(T7]

14:20-14:35 [I-3-3] 3MF= GPS &= Hlo]HZ o] &3 GBAS
AES A9 @4 BA HEA, A4S, A,
o] A &(714)

14:35-14:50 [|-3-4] Statistical analysis of hemispheric
asymmetry based on Spring and Autumn equinoxes:
Sarah Park, Knhan-Hyuk Kim(KHU), Hyosub Kim(Johns
Hopkins Univ.), Dong-Hun Lee(KHU)

14:50-15:05 [I-3-5] St o] Lw=Fw] Apxe] Yephd Sl
NmF2 S7F @l dist A 54, A8sHSE),
Aozl (35-4)

15:05-15:20 [I-3-6] SAMI2 =23} JASON-1 & Ax=
#E5AR9 HWE T oAy Sefxnfde g
AT- olghd, AsHzE), AASHFAA)

15:20-16:20 AsEE 1/ AR 29
3
Gl

—

(I-3] W
S &) [p.23-27]

~
T
S

ra rigt

ol 40
Ao »

16:20~16:35 [11-3-1] Dipolarization associated with current
disruption as a source of space Pi1B: Hyuck-Jin
Kwon, Khan-Hyuk Kim, Dong-Hun Lee, Ensang Lee
(KHU), K. Shiokawa(Nagoya Univ.)

16:35~16:50 [11-3-2] Overview of the radiation belts during
the solar ascending phase of the solar cycle 24:
Selected results from equatorial observations by
THEMIS: Dae-Young Lee, Dae-Kyu Shin, Jin—Hee
Kim, Jung-Hee Cho, Yong-H. Lee, Mi-Young Park
(CBNU), Junga Hwang, Kyung-Chan Kim(KASI),
Vassilis Angelopoulos(UCLA)

16:50~17:05 [1-3-3] EEIIEZ HAF HHS F¢

TASTAAGNAM Y AR Fok oA, =Y
FAHHE), AT, BHAF, oltsl(HE),
93, 43, JE(dAEA)

17:05~17:20 [T1-3-4] A= A AAA A9} o] 2%
Tzl U 9 2% Apolo] A o]Fd, o],
A, AFs(HI), ol AA(HES), olsE, A=
(A=)

17:20-17:30  #4 / Agels

17:30-19:00 k3t

48 27¢4(3) [EME]
Hlged @AWME A
(I-1] W HE2F 3 N
i 42 E@EEN) [p.27-28]

09:00~09:15 [MI-1-1] Near Infrared Properties of
Asymptotic Giant Branch stars in Nearby Dwarf
Elliptical Galaxy NGC 205: Young-Jong Sohn,
MiYoung Jung(Yonsei Univ.), Jongwan Ko(Yonsei
Univ., KASI) Jae-Woo Kim(SNU), Sang-Hyun Chun
(Yonsei Univ) Ho-Il Kim(KASI)

09:15~09:30 [M-1-2] 24 9JH S35 S §-2&5
A *o*é FHe g I £ A9 HEA,

A, E4F(AA)

09:30~09:45 [I-1-3] Detection of Tidal Stripping Structure
around Globular Clusters in the Milky Way:
Sang-Hyun Chun, Myojin Kim(Yonsei Univ.), Jae-Woo
Kim(SNU), Young—-Jong Sohn(Yonsei Univ.)

09:45~10:00 [II-1-4] Clustering of EROs from the UKIDSS
DXS: Jae-Woo Kim(SNU, Durham University, UK)
Alastair Edge(Durham University, UK), David Wake
(Yale University, USA), Violeta Gonzalez—Perez(Durham
University, UK)

10:00-10:45 EXE|IFEE 2

v-1] m 25717 1 &
EE SEZEEN) [p.28-29]

10:45~11:00 [IV-1-1] Laboratory test simulation for field
angle dependent response measurement of Amon-Ra
energy channel instrument: Sehyun Seong,
Sug-Whan Kim, Dongok Ryu(Yonsei Univ.), Jinsuk
Hong(Samsung Thales Co.)

11:00~11:15 [IV-1-2] Ray-Tracing Based Radiative
Transfer Model of the Atmosphere for Remote
Sensing Applications: Dongok Ryu, Sehyun Seong,
Sug-Whan Kim(Yonsei Univ.)

11:15~11:30 [IV-1-3] Simulation of moonshine and
earthshine with lunar soil BRDF models: Jinhee Yu,
Sug-Whan Kim(Yonsei Univ.)

11:30~11:45 [IV-1-4] Measurement of Photon Detection
Efficiency of Silicon Photomultiplier (SiPM): Seul Ki
Yang(Yonsei Univ.), Hye-Young Lee, Jina Jeon(Ewha
Womans Univ.), Sug-Whan Kim(Yonsei Univ.), Jik
Lee((Ewha Womans Univ.), Il H. Park(Ewha Womans Univ.)

BALFRGYL M3 1%, 2012 48 13



[p.29-30]

I~
, NG, AA

iy

13:00~13:15 [V-1-1] K-GMT 2012:
AT, 44, §¢=(H )

13:15~13:30 [V-1-2] Sensitivity and Imaging Performance
Analysis of a Wide Field Telescope: Juhee Lim(KHU,
KRISS), Sangon Lee(KRISS, Hannam Univ.), Il Kweon
Moon(KRISS), Jong Ung Lee(Cheongju Univ.),
Young-Jun Choi, Jang-Hyun Park(KASI), Ho-Soon
Yang(KRISS), Ho Jin(KHU)

13:30~13:45 [V-1-3] PGAE ©]&3} Lagrange 75 &5
AA S, 7hsd, 9393, A, 4E, d,

g O MRS A) [p.30]

14:10~14:25 [VI-1-1] Tidal Evolution of Lunar Orbit and
Earth Rotation: Sung—-Ho Na(KASI), Wooil Moon
(University of Manitoba, Canada)

14:25~14:40 [VI-1-2] ARGO-M &FA| =819
JIEFH o2~ M A&7 (HEA), 759
S (), sAG(el2=0l), 4714,
BrA, 1E A, v, WS (HEQ)

14:40~14:55 [VI-1-3] ARG
AER ), $AZE), 7
ANF(HEQ), T2, A3

%2
(F9-),

ANE, 7L,

Q
= J
Ho
o2
>
[~
2]
1o,
~N
ox
ol
=
-1
_HN

(m-2] W EXHA 1 .

RS O H(HAS A ) [p.30-31]

09:00~09:15 [M-2-1] 3ms SPICA M -Fd17A <]
FPC-G/S A& d7bdete] B71A5 7d AA:
FB-2(HE4), Yoshikazu Kanai, Akito
Enokuchi(Genesia Corporation), &34, o|th3], &,
uE, g, B, ¥AE(ATA), o9 (HE,
I7]14g), Toshio Matsumoto(ISAS/JAXA)

09:15~09:30 [I-2-2] STEIN =719 Zeh=v} At A&
&S st RoAdd 3 A urAsl 183,
Add, AF3, 15, ol FE(4gul), Robert P. Lin,
Thomas Immel(UC, Berkeley)

14 Bull. Kor. Spa. Soc. 21(1), April 2012

09:30~09:45 [I-2-3] Structural behavior of the SMT
opto—mecjanical susbystem: Ki-Won Kim, Ji-Nyeong
Choi, Seul Ki Yang(Yonsei Univ.), Soomin Jeong(Ewha
Womans Univ.), Sug-Whan Kim(Yonsei Univ.)
,Ki-Beom Ahn(KORDI), Jiwoo Nam(Taiwan Univ.), Il H.
Park(Ewha Womans Univ.)

09:45~10:00 [II-2-4] Optical Performance Variation of
Slewing Mirror Space Telescope(SMT) in Space
Thermal Environment: Ji-Nyeong Choi(Yonsei Univ.),
Ki-Beom Ahn(Yonsei Univ., KORDI), Soomin
Jeong(Ewha Womans Univ.), Sug-Whan Kim(Yonsei
Univ.), Jiwoo Nam(Taiwan Univ.), Il H. Park(Ewha
Womans Univ.)

10:00-10:45 E2EFFLE 2

V-2 W A 2 W
AHEh AL HE L) [p.00]
10:45~11:00 [IV-2-1] Ael9I4l Vlshig Ao 4%
PeF, 48, 4

A=A AFRAA AL A1) 54 ATst
ERHREL REE S DICEE)

11:15~11:30 [IV-2-3] System Performance Test os the
MIRIS: Youngsik Park, Woong-Seob Jeong, Bongkon
Moon(KASI), Duk-Hang Lee(KASI, UST), Dae—Hee
Lee(KASI), Sung-Joon Park(KASI, KAIST), Kwijong
Park, Jeonghyun Pyo, Uk-Won Nam(KASI),
Seung-Wu Rhee(KARI), Toshio Matsumoto(SUN,
ISAS/JAXA), Wonyong Han(KASI)

11:30~11:45 [IV-2-4] Wide Field Infrared Space
Telescope, MIRIS: Wonyong Han, Dae—-Hee Lee,
Youngsik Park, Woong-Seob Jeong, Bongkon
Moon(KASI), Sung-Joon Park(KASI, KAIST), Kwijong
Park, Jeonghyun Pyo(KASI), Duk-Hang Lee(KASI,
UST), Uk-Won Nam, Jang-Hyun Park, Kwang-II
Seon(KASI), Sun Choel Yang(KBSI), Jong-Oh Park,
Seung-Wu Rhee(KARI), Hyung Mok Lee(SNU), Toshio
Matsumoto(SNU, ISAS/JAXA)

12:00-13:00 H4 - FdE

V-2 B H=11H
g EEUEEY)




FEUE ZEAS ¥ A2

%8
Fl

Aol gt elu]A: HAld, v, HhEkd,
HEE (A A )

AHERE 22R8] g Aol A A e, g,

AXS-, &9z, e (AA)
14:00-14:10

[VI2l B HE 2 1
-

14:10~14:25 [VI-2-1] & =
71e] A% WAl o)), ke,

14:25~14:40 [VI-2-2] Analysis of Total Fuel Expenditure for
Satellite Optimal Reconfiguration under Perturbation:
Youngkwang Kim, Sang-Young Park Corresponding
author, Chan-Doek Park(Yonsei Univ.)

2
i
5,
st
N
2
|l
Ho
o r_?g
o
o,
e
4

15:20-15:30 #3)4] - AHNHE A

) [p.34-35]

09:00~09:15 [II-3-1] Assessing the significance of high
frequency fluctuations relative to low frequency
fluctuations during near—tail dipolarization: Ji-Hee Lee,
Dae-Young Lee, Mi-Young Park(CBNU), Shinichi
Ohtani(Johns Hopkins Univ.)

09:15~09:30 [IMI-3-2] The statistical analysis of Pi2
pulsations observed at low-latitude Bohyun ground
station: Chae-Woo Jun, Khan-Hyuk Kim, Hyuck-Jin
Kwon, Dong-Hun Lee, Ensang Lee(KHU),
Young-Deuk Park, Junga Hwang(KASI)

09:30~09:45 [II-3-3] The 1.3-year periodicities in
interplanetary and geomagnetic variations: revisited:
lI-Hyun Cho(KASI, UST), Junga Hwang, Yeon—-Han
Kim, Young—-Deuk Park(KASI)

09:45~10:00 [IM-3-4] Relationship between Activity Cycles
and Brightness Variations of Solar-type Stars:
Hwa-Jin Choi, Yu Yi, Su-Yeon Oh(CNU)

10:00-10:45 EAH JF5EE 2

[Iv-3] B £F&3 3.

A3
ZHE: oY (B ELH) [p.35-36]

ANE, £Fd), 25, o f(FEd)

11:00~11:15 [IV-3-2] Can the relativistic radiation belt
electrons be lost through the magnetopause?:
Kyung-Chan Kim(KASI), Dae-Young Lee(CBNU),
Junga Hwang(KASI), Vassilis Angelopoulos, Drew L.
Turner(UCLA, USA)

11:15~11:30 [IV-3-3] Multipoint observations of sudden
commencements in the dayside magnetosphere:
Khan—-Hyuk Kim, Jong-Sun Park, Dong—-Hun Lee,
Ensang Lee(KHU), Young-Deuk Park, Junga Hwang
(KASI)

11:30~11:45 [IV-3-4] Variation of solar magnetic multipole
magnitude over the last 3 solar cycles: Bogyeong
Kim, Suyeon Oh, Yu Yi(CNU)

11:45~12:00 [IV-3-5] Particle heating by parametric decay
of Alfv’en—cyclotron waves: Kicheol Rha, Helen H
Kaang, Chang—-Mo Ryu(POSTECH) Peter H
Yoon(University of Maryland, USA)

12:00-13:00 M4 - B3Z

[p.36-38]

13:00~13:15 [V-3-1] Simulation of low-frequency
electromagnetic fluctuations associated with a THEMIS
current disruption event: Kicheol Rha, Helen H Kaang,
Chang-Mo Ryu(POSTECH), Peter H Yoon(University of
Maryland, USA)

13:15~13:30 [V-3-2] MHD simulations for two extreme
cases of observations during the northward IMF
substorms: Kyung Sun Park(KHU), Dae-Young
Lee(CBNU), Tatsuki Ogino(Nagoya Univ., Japan),
Khan-Hyuk Kim, Dong-Hun Lee(KHU)

13:30~13:45 [ V-3-3] Nightside geosynchronous magnetic
field responses to interplanetary shocks: Jong—Sun
Park, Khan-Hyuk Kim, Dong—-Hun Lee, Ensang Lee,
Ho Jin(KHU)

13:45~14:00 [V-3-4] Forbush Decreases in Lunar
Radiation Environment observed by the CRaTER on
the LRO: Jong-Dae Sohn, Suyeon Oh, Yu Yi(CNU),
Eojin Kim, Joo—Hee Lee(KARI), Harlan E. Spence
(University of New Hampshire, USA)

14:00-14:10 &4

|
=) [p.38-39]

14:10~14:25 [VI-3-1] The Gate Structure of a
Front-llluminated CCD and the Point Spread Function
of Yohkoh Soft X-Ray Telescope (SXT): Junho Shin
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(KHU), Takashi Sakurai(NAQJ)

14:25~14:40 [VI-3-2] Introduction of the DDR-2 SDRAM
SEE Experiment Using HIMAC Heavy lon Accelerator:
Kwangsun Ryu, Mi-Young Park, Jang—Soo Chae
(KAIST), Yukio Uchihori, Hisashi Kitamura(NIRS),
Takeshi Takashima(JAXA)

14:40~14:55 [VI-3-3] Magnetic Polarity
Inversion Lined] &4 4o gt A4 A
oloF (), WAF(HES), 254, olf(Fgdl)

14:55~15:10 [VI-3-4] Cooling of the plasma sheet in the
near—Earth magnetotail: Ensang Lee(KHU), George K.
Parks, Naiguo Lin(UC Berkeley, USA), Khan-Hyuk Kim,
Dong—Hun Lee(KHU)

15:20-15:30 - AWAE A
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EAH

e
FHl

=EH5

"

Alzt

kHl

FAEWUT =252
712k : 4. 26.(2)13:00 ~ 27.(2)15:30

[p.40-41]

[P-1] THz Observations of the High-Latitude Clouds:
Sungeun Kim, So-Young Youn(Sejong Univ.),
Jonathan P. Williams(University of Hawaii), Min Joong
Kim(Sejong Univ.), Min S. Yun, Grant W.
Wilson(University of Massachusetts), David Hughes,
ltziar Aretxaga, Andrew Humphrey(INAQE), Jay
Austermann(University of Colorado, Boulder, USA),
Philip D. Mauskopf(Cardiff University, Cardiff, U.K),
Loris Magnani(University of Georgia, Athens, USA),
Thushara Perera(University of Massachusetts), AzTEC
Team(Sejong Univ., University of Massachusetts,
INAOE, Cardiff University, Cardiff, U.K., California
Institute of Technology, Smith College)

[P-2] Drastic Brightness and Color Variations of the New
Discovered Polar OTJ 071126+440405: Yonggi
Kim(Odessa National Maritime Univ., CBNU, Vihorat
Observatory), Joh-Na Yoon(CBNU), Ivan L. Andronov,
Vitalii V.Breus(Odessa National Maritime Univ.), P.
Dubovsky(Vihorat Observatory), Lidia L. Chinarova
(Odessa National Univ.), Wonyong Han(KASI)

[P-8] NGC 5897 33 dTE 53 Yo|54: 494 (A
et w4, AEa), A9d(AAgl et A a4,
GA), WEA (A AeGAuUEH, AR
), g}, EFF(AAY BTG AFE, AA)

[P-4] st=3 & SALE S8 7 2 e A= HA:
=87, A4y, w5, g (g A, A,
o|A &, 274, FAZHI )

[P-5] Progressive Report for Supernova SN2011fe in M101:
Tae Seog Yoon(Kyungpook National Univ.), Hyun-II
Sung, Byeong-Cheol Lee(KASI)

[P-6] A 2-D Jet Stream Simulation with Low Viscosity and
Possible Source of QPO: Seong-Jae Lee, Siek
Hyung(CBNU), Indranil Chattopadhyay(ARIES, India)

[P-7] W UMa3d %344 BS Cas?l Z3u33 £4:

AA(F5), o H(F5d HEd), $rsHHEE),
AA3N(EEY), Ed8, 48, &, AYT(FHED)

[p.41-42]

[P-8] The role of PCN index during the magnetic storms:
Ga—Hee Moon(Daegu Science High School)

[P-9] PIDAIQIFE< &3t Bake-out A &xAloje] 4sh
S, MEE, o, 233, A4S, EAAFZA)

[P-10] 2894 A% 54 54 A8 233, 0
AFH, Bud, A8, E9FA)

[P-11] HBFA7RIN =] 5 74 8L R &304

VEW, AT, B, A9E, EANLTER)

[P-12] Parametric investigation of the formation of electron
flat-top distributions by ion beam driven instability:
Jinhy Hong(KAIST), Ensang Lee(KHU), Kyoung-Wook
Min(KAIST)

m 2577/ ; [p.42-43]

[P-13] 3= 9-F A HAZTHKYN) S 43441 Back-end
A|2~€l(Data Acqusition system) 270 8% 942,
A=E, SR, o)A, M, AE3, I (HEA)

[P-14] 91A433kr] 8l 2 ASD(Analytical Spectral Devices)

3]
AP ARAE AT AL 5 AEF),
22FEEA, AAI), 2@ EA, AAT), BdAl,
8 (D)

[P-15] NASA 27& ol &3 A s-Ful4=A 4524
(CIBER II): oth3], &&=, 294, HHF, #4944
A4, B5Y, #4Y, o9, g, Hr(HE)

S

_1

my
S
ok

ARTHEAEA, AL), (71%¢1), Jamie Bock,
Michael Zemcov(Caltech/JPL), Shuji Matsuura(ISAS)

[P-16] Current status of optical alignment for IGRINS:
Jeong-Yeol Han, Kyung-Yeon Ko, Heeyoung Oh,
Jakyung Nah, Chan Park(KASI), In-Soo Yuk(KASI,
University of Texas at Austin), Moo-Young
Chun(KASI), Daniel T. Jaffe(University of Texas at
Austin)

~—

A= m [p43]

[P-20] $FUAAG WAl ALFEALY: 18, o143,
AR, 2715, 25E(I9)

[P-21] FSFWAAAN AN 1ARLE Ao A 28 (EVMIS)
FE: A4S, A9, FANBIA), FEAH(
Al 2=H)

[P-22] WA F717]3 A1 Adn] 2
A9 24k o145, BAE, 2T, BES, 05F
(3-9-21)

[P-23] Technical Requirements of SPMT(Self Propelled
Modular Transporter) in KSLV-II Program: Chang-Bae
Lee, Eui-Seung Chung(KARI)

[P-24] St lAbA] X173 A28 HEl 2y Z2AA
M o]atE, 953 (3-9)

[P-25] sh=3ahAbAl 19 S22HE A wjA]: o]k,

RLAS NS
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[P-45] AA= A7 9140 SR AP Al
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[P-29] TAA

OE
ey

173

72

A

[P-46] A= #5914 GBIy &4 U

[p.50-57]

2

fas N
j=}

= Test:

J

4
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Z
2}

[P-47] Cubesat& Solar Panel 7|

W ?EH |

|

Bershadskiy,
8 WAL A] A9 HRALA]/EkA Y] 2
HhALA) [Umbilical A4+ Q18 # o] 2

[P-30] A=A

[P-31]

4, o],

X!

Nd

AT

X
H

N

o 24 A

=
=

Fermin, Thomas Immel(University of California,
Berkeley), Robert P. Lin(3t], University of

California, Berkeley)
[P-48] AL H4E AAAAA AIA
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gl
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Hyung-wan Kim, Jung-su Choi, Jong-seok Park(KARI)
e}

[P-50] The Study of COMS Scheduling Management:

[P-58] A= frAl &

[P-53] ot
[P-59] 2

Calculation: Sung—-Ho Na, Jeongho Baek, Sung-Moon
Yoo, Byungkyu Choi, Younghee Kwak, Jungho Cho,

Jong-Uk Park(KASI)
Seonghui Kim, Jeoung—Heum Yeon, Dai-Ho Ko,

Deoggyu Lee, Seunghoon Lee(KASI)

spectrometer for environment monitoring sensor:
[P-35] GOES/MTG AFAITH 71454 5

[P-33] Some Theoretical Consideration in Body Tide
(P-37] tHz] gAizbelet Aol 24 gAl dAEA:
[P-38] Wi+ A Fhvlet HsAelE offiE AA:

[P-34] De-polarization method of space optical
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[P-63] The Conducted EMI test in eclipse mode on the
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17]

7,

A 744 14 SpaceWire
, |

COMS: Joo-Ho Won, Eui-Chan Kim, Sang-Kon Lee

[P-61] 744th SAR 49

9] Langmuir Probe 7§ o]
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3+ Hyperspectral Camera / Stereo
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[I-1-4] The sub-Saturn Mass Transiting Planet
HAT-P-12b

Jae Woo Lee, Jae—Hyuck Youn, Seung-Lee Kim,
Chung-Uk Lee, and Tobias C. Hinse

Korea Astronomy and Space Science Institute, Daejeon
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We present new photometric data of the transiting planet
HAT-P-12b observed in 2011. Our three transit curves are
modelled using the JKTEBOP code and adopting the
quadratic limb-darkening law. Including our measurements,
18 transit times spanning about 4.2 yr were used to
determine the improved ephemeris with a transit epoch of
2,454,187.85560+0.00011 BJD and an orbital period of
3.2130596140.00000035 d. The physical properties of the
star—planet system are computed using empirical calibrations
from eclipsing binary stars and stellar evolutionary models,
combined with both our transit parameters and
previously—known spectroscopic results. We found that the
absolute dimensions of the host star are MA=0.73+0.02
M®, RA==0.70£0.01 R®, log gA==4.61+0.02,

==2.10£0.09 p®, and LA==0.21+0.01 L®. The planetary
companion has Mb=0.21+£0.01 MJup, Rb=0.94+0.01 RJup,
log gb=2.7740.02, pb=0.24+0.01 pJup, and Teq=960+14 K.
Our results agree well with standard models of irradiated
gas giants with a core mass of 11.3 MEar.
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[11-1-1] Observations of 3C84 with the Global
mm VLBI Array

Min Joong Kim', Sang-Sung Lee®, Thomas P.
Krichbaum®, Andrei P. Lobanov®, Walter Alef®, J.
Anton Zensus® & Sungeun Kim'

lﬂstmnomy ¢ Space Science, Sejong University, Seoul,
South Korea

*Korea Astronomy ¢ Space Science Institute, Daejeon,
South Korea

*Max-Planck-Institute fur Radioastronomie (MPIfR), Auf
dem Hugel 69, D-53121 Bonn, Germany

We present results from 86 GHz global Very Long Baseline
Interferometry (VLBI) array of 3C 84 (NGC 1275), a Seyfert
2 galaxy which we observed at multiple epochs. The Global
mm-VLBI Array (GMVA) offers imaging with an angular
resolution of up to ~45 micron arcsec, which translate at
the distance of 3C 84 into a spatial resolution of 17 mpc.
On sub—mas scales, this galaxy shows a complex structure.
The position angle and flux density of the inner jet of 3C 84
seem to have changed over 1.5 years based on our GMVA
observations during four epochs in May and October 2007
and 2008. MK was supported in part by Basic Science
Research Program through the National Research Foundation
of Korea (NRF) funded by the Ministry of Education, Science
and Technology 2009-0066892.

[1I-1-2] FUV spectroscopy of the comet C/2001
Q4 (NEAT) with FIMS

Yeo-Myeong Lim', Kyoung Wook Min', P. D.
Feldman?, Wonyong Han®, J. Edelstein*

'Korea Advanced Institute of Science and Technology

(KAIST), Korea

*The Johins Hopkins University, Baltimore, United States
of America

3‘](orea Astronomy and Space Science Institute (KASI)
Korea

“University of California, Berkeley, United States of
America

We present the results of far-ultraviolet (FUV) observations
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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, A/AN ~ 550) with large image fields of view
(S: 4°.0x4'6, L: 7°.5x4'.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
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
20x10°%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 -
710 A). We also present the radial profiles of S'I, C I, CO
obtained from the spectral images of the central coma.

[11-1-3]The jet plasma's kinetic effect on the
relativistic collisionless shocks
Helen H. Kaang‘, Chang-Mo Ryu', Ken -I.

Nishikawa®

"Department of Physics, POSTECH, Korea
*National Space Science and Technology Center, USA.

We investigate the jet plasma temperature effects on the
relativistic collisionless shocks by using 3D relativistic
particle-in-cell(PIC) simulation technique. Two cases of the
jet plasmas with non-relativistic and relativistic Maxwellian
distributions in the jet-rest frame are considered with the
other simulation conditions kept the same. The jet plasmas
generate collisionless shocks through the Weibel or a
filamentation instability. The excited shock wave has larger
wave structure and lower field energy when the jet plasma
temperature is higher. And the particle acceleration is more
effective when the low temperature jet is injected.
[11-1-4] A Study of Kinetic Effects on the
Relativistic Shocks using 3D PIC simulation
Eun-Jin Choi', Kyoung-Wook Min', Cheong-rim
Choi', Ken-Ichi Nishikawa®

'Korea Advanced Institute of Science and Technology

(KAIST), Korea
*CSPAR, University of Alabama in Auntsville, NSSTC

Shocks are everywhere in cosmology and thought to be
formed in active galactic nuclei (AGNs), black hole binaries,

29 Bull. Kor. Spa. Soc. 21(1), April 2012

supernova remnants (SNR) and etc. It is generally believed
that the high energy particles are accelerated and strong
magnetic field is generated by compression in the shock.
When accelerated electrons cools by inverse Compton
scattering and synchrotron emission the radiation in
gamma-ray burst, which is huge amount of energy release,
can be produced. However simple compressional
amplification of the magnetic field at the shock cannot
account for the expected order of the energy and the
Weibel instabiliy is one of the mechanism to preamplify the
magnetic field. In this paper, we have performed 3D
particle-in—cell (PIC) simulations to understand the
characteristics of the relativistic shocks and accompanying
in particle acceleration. Unmagetized jet is injected into the
unmagnetized ambient medium and forward and reverse
shocks are formed when nonlinear stage of the Weibel
instability. Both upstream and downstream become
thermalized and particle are more accelerated in ion—electron
shock than positron—electron pair shock.
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[I-2-4] Preliminary Test of ANFIS Controller for
Spacecraft Attitude Control
Sung-Woo Kim, Sang-Young Park, and Chan—-Deok

Park

Astrodynamics and Control Lab., Astronomy Department,
Yonsei University, Seoul 120-749, Korea

Spacecraft attitude control problem is solved by Adaptive
Neuro—Fuzzy Inference System (ANFIS). An ANFIS produces
control signal for one of the three axes of spacecraft body
frame, so totally three ANFISs are constructed for 3-axis
attitude control. The fuzzy inference system of the ANFIS is
initialized by subtractive clustering method. The ANFIS is
trained by hybrid learning algorithm using the data obtained
from attitude control simulations using State—Dependent
Riccati Equation (SDRE) controller. The training data set for

each axis is composed of state errors for 3 axes (roll,
pitch, and yaw) and a control signal for one of the 3 axes.
The stability region of the ANFIS controller is estimated
numerically based on Lyapunov stability theory using a
numerical method to calculate Jacobian matrix. To measure
the performance of ANFIS controller, Root Mean Sguare
Error (RMSE) and Correlation Factor (CF) are used as
performance indicators. The performance is tested on two
ANFIS controllers which are trained in different conditions.
From the simulation results, the two performance indicators
are shown to be proper in testing the performance of the
ANFIS controller.
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[I-3-4] Statistical analysis of hemispheric
asymmetry based on Spring and Autumn
equinoxes

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

Dong-Hun Lee'
'School of Space Research, Kyung Hee University,

Gyeonggi, Korea
*The Johns Hopkins University Applied Physics Laboratory,

Laurel, Maryland, USA

The hemispheric asymmetry in plasma density of the topside
jonosphere is one of the most prominent features in the
seasonal variation. Although this phenomenon has been
understood as the effect of interhemispheric winds, there
are few studies to examine how fast the hemispheric
asymmetry changes with respect to the equinox. Using the
data of the Defense Meteorological Satellite Program (DMSP)
F13 spacecraft in 2000-2004, we investigate the
hemispheric asymmetry changes near dawn and dusk sides
just before and after Spring and Autumn equinoxes. It is
confirmed that the asymmetry starts just before and after
the equinox in the region from -30° to 30° magnetic
latitudes (MLAT). In addition we observed that the density
above 30° MLAT is lower in the southern hemisphere than in
the northern hemisphere in all seasons except in winter.
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[11-3-1] Dipolarization associated with current
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disruption as a source of space Pi1B
Hyuck-Jin Kwon', Khan-Hyuk Kim', Dong-Hun
Lee', Ensang Lee', K. Shiokawa’

'School of Space Research, Kyung Hee University,
Kyunggi, Korea

*Solar-Terrestrial Environment Laboratory, Nagoya
University, Nagoya, Japan

[t has been suggested that magnetic pulsations in the Pi1B
band (periods from 1 to 40 sec) are associated with a
substorm onset. However, the source of Pi1B pulsations
remains controversial. We examined the characteristics of
Pi1B observed on the ground and in space using ground
magnetometer data from Athabasca (L = 4.7) and space
magnetic field data from GOES-11 and THEMIS probes
during January to March 2008. 80 Pi1B pulsations are
selected on the ground, and they are compared with space
data. More than 50% of ground Pi1B pulsations occurred
with space Pi1Bs observed GOES-11 and/or THEMIS. Two
mechanisms for Pi1B excitation have been considered; one
is earthward flow bursts, and the other is magnetic
dipolarization. We compared onset times of Pi1B, earthward
flow burst, and dipolarization and found that most of Pi1B
events occurred with dipolarization and earthward flow
bursts. About 30% of the events occurred with the flow
burst less than 100 km/s. Our observations support the
dipolarization for an excitation source of space Pi1B.

[11-3-2] Overview of the radiation belts during

the solar ascending phase of the solar cycle 24:

Selected results from equatorial observations by
THEMIS

Dae-Young Lee', Dae-Kyu Shin', Jin-Hee Kim',
Jung-Hee Cho', Yong-H. Lee', Mi-Young Park’,
Junga Hwang?®, Kyung-Chan Kim?, Vassilis
Angelopoulos®

"Astronomy & Space Science Dept., Chungbuk. National
University, Korea

*Korea Astronomy and Space Science Institute, Korea
acca, usa

Before the THEMIS mission, which started in 2007, and
except for geosynchronous observations, the equatorial
observations of the earth’s radiation belts have been made
only by CRRES for 14 months in 1990-1991, which
corresponds to the solar maximum period. Nearly all other
previous observations of the belts have been made by
satellites of inclined orbit. This limits our understanding of
the belts, since some key physics centers on the
near—equatorial plane. We have performed a comprehensive
analysis of the belts using the THEMIS multi-satellites for
the 2007-2010 period, corresponding to the solar ascending
phase. In this talk, we will report on several key results that
we have obtained so far, including that (i) energy and pitch

26 Bull. Kor. Spa. Soc. 21(1), April 2012

angle spectrum of particle fluxes both inside and near
boundary of the belts, (i) radial diffusion simulation tests
based on the new observations, and (iii) newly found
astonishing features of diminishing and reappearing belts in
2009.
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[111-1-1] Near Infrared Properties of Asymptotic
Giant Branch stars in Nearby Dwarf Elliptical
Galaxy NGC 205

Young-Jong Sohn'?, MiYoung. Jung', Jongwan

Ko*®, Jae-Woo Kim4*, Sang-Hyun Chun', and

Ho-II Kim®

I@epartment of Astronomy, Yonsei University, Korea

*Yonsei University Observatory, Korea

3i7(orea Astronomy and Space Science Institute, Korea
‘CEOU, Department of Physics and Astronomy, Seoul
National University, Korea

We investigated the distribution of resolved asymptotic giant
branch (AGB) stars in nearby dwarf elliptical galaxy NGC
205. Using data obtained with the WIRCam near-infrared
imager of the CFHT, AGB stars were selected in the JHKs
color-magnitude diagrams, and among them C stars were
separated from M-giant stars in the JHKs color—color
diagram. We identified 1,550 C stars in NGC 205 with a
mean absolute magnitude of Mks) = =7.49 + 0.54, and
colors of <(J - Ks)> = 1.81 £ 0.41 and {(H - Ks)> = 0.76
+ 0.24. The ratio of C stars to M—giant stars was estimated
to be 0.15 £ 0.01 in NGC 205, while the local C/M ratios
for the southern region are somewhat lower than those for
the northern region. The (J — Ks) color distributions of AGB
stars contain the main peak of the M-giant stars and the
red tail of the C stars. A comparison of the theoretical
isochrone models with the observed color distribution
indicates that most of the bright M—giant stars in NGC 205
were formed at log(ty) ~ 9.0-9.7. The logarithmic slope of
the Mgs luminosity function for M—giant stars was estimated
to be 0.84 + 0.01, which is comparable with dwarf elliptical
galaxies NGC 147 and NGC 185. The bolometric luminosity
function for M—giant stars extends to My = —6.0 mag, and
that for C stars spans —5.6 < Myq < =3.0. The bolometric
luminosity function of C stars is unlikely to be a Gaussian
distribution and the mean bolometric magnitude of C stars
is estimated to be My = —4.24 £ 0.55, which are
consistent with our results for dwarf elliptical galaxies NGC
147 and NGC 185.
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[111-1-3] Detection of Tidal Stripping Structure
around Globular Clusters in the Milky Way
Sang-Hyun Chun', Myojin Kim', Jae-Woo Kim?,
Young-Jong Sohn'

"Department of Astronomy, Yonsei University, Seoul
120-749, Korea

*Center for the Exploration of the Origin of the Universe
(CEOU), Department of Physics and Astronomy, Seoul
National University, Seoul, Korea

Detection of tidal stripping structure of stars around globular
clusters, such as tidal tails or tidal streams, could be an
essential evidence of the merging scenario in the formation
of the Galaxy. Here, we report spatial stellar density
configurations around several globular clusters in the Galaxy.
We have analyzed wide-field gri optical imaging data for
Halo globular clusters, and JHKs near-infrared photometric
imaging data for bulge globular clusters. In order to
minimize the field star contamination and sort cluster's
member stars, we applied a statistical filtering algorithm on
the color-magnitude and color—color spaces for the
detected stars in a globular cluster. In two—dimensional
stellar density maps for the cluster’'s member stars, most of
the observed clusters show asymmetric configurations of the
spatial stellar distribution around outer regions of the
clusters. Also, there are over—density features in the radial
surface density profiles of the clusters, departing from the
King models. These could be interpreted as signatures of
tidal stripping of stars through the clusters’ spatial orbit and
the dynamical interaction with the Galaxy. The observational
results for the tidal stripping structure of stars around the
sample clusters give us another clue of the merging
scenario for the formation and evolution of the stellar
system in the Galaxy.

[1II-1-4] Clustering of EROs from the UKIDSS
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Jae-Woo Kim'?, Alastair Edge®, David Wake®,
Violeta Gonzalez—Perez®

'CEOU, Seoul National University, Korea
“Durfiam University, UK

jf)fa[e University, USA

Recent wide and deep surveys allow us to investigate the
large scale structure of the Universe at high redshift. We
present studies of the clustering of high redshift galaxies,
using reprocessed UKIDSS DXS catalogue. We measure the
angular correlation function of high redshift galaxies,
Extremely Red Objects (EROs). Firstly we found that their
angular correlation functions can be described by a broken
power—law. We also investigate the dependence of
clustering on colour and magnitude criteria. In addition we
fit a halo model to estimate the properties of dark matter
halos hosting samples in different redshift bins. Finally the
observed clustering of EROs is compared with predictions
from the cosmological simulation.

[IV-1-1] Laboratory test simulation for field angle
dependent response measurement of Amon-Ra
energy channel instrument

Sehyun Seong', Sug-Whan Kim'#*, Dongok Ryu',
and Jinsuk Hong®

nstitute of Space Science and Technology, Yonsei
University

*Yonsei University Observatory, Yonsei University

jf)fongin RerD Center, Samsung Thales Co., Ltd.

Korea Astronomy ¢ Space Science Institute (KASI)

In this report, we present laboratory test simulation for the
Amon-Ra (Albedo Monitor and Radiometer) energy channel
instrument. To predict the field angle dependent output
response, the laboratory test simulation was performed. The
test apparatus is divided into two parts: the one is an
optical test bench and the other is a signal processing. A
ray tracing computational is used to obtain the irradiance at

the energy channel detector sensitive area from optical train.

The signal processing with the count conversion algorithm
was used to obtain the detector output response
corresponding to the irradiance. The current instrument
design produces 73.3%+10.9% and 81.2%%5.8% in
computed non-flat response within the full(+2°,+2°) and the
effective field-of-view(+1°,+2°), respectively. The technical
details of simulation model, test procedure, and non-flat
response computation results are presented together with
future test plan.

[IV-1-2] Ray-Tracing Based Radiative Transfer
Model of the Atmosphere for Remote Sensing

28 Bull. Kor. Spa. Soc. 21(1), April 2012

Applications

Dongok Ryu'?, Sehyun Seong'?, Sug-Whan Kim'?
15pace Optics Laboratory, Dept. of Astronomy, Yonsei
University, 50 Yonsei-Ro, Seodaemun-Gu, Seoul 120-749,
Republic of Korea ; “Institute of Space Science and
Technology, Yonsei University, 50 Yonsei-Ro,
Seodaemun-Gu, Seoul 120-749, Republic of Korea

The study of radiative transfer algorithms have become an
important aspect of remote sensing forward models. There
have been several investigations into discrete—ordinate and
monte—calro methods. However, the findings suggest that
this approach might be limited effective when atmospheric
layer have full BSDF (Bi-directional Scattering Distribution
Function) supporting, stream number, and interaction with
other planetary surfaces. We report on the current
improvement in the novel method of the energy transfer in
atmosphere model which is using the ray-tracing algorithm.
Atmospheric BSDF algorithm is using the combined Rayleigh
and aerosol scattering phase function. The input trial
cloud—-free atmosphere model consists of 3 layers with
vertical profiles of absorption and 2 scattering layers. Then
we first examined the aerosol scattering validity of trial
atmospheric model with the measurements of global, direct
and diffuse radiation which are taken using pyranometers
and pyrheliometers on a ground station. Finally we examined
the outward radiance at the top of the atmosphere with the
case of measurements from CERES(Clouds and Earth's
Radiant Energy System) payload.

[IV-1-3] Simulation of moonshine and
earthshine with lunar soil BRDF models
Jinhee Yu, Sug-Whan Kim

Space Optics Laboratory, Yonsei University, Institute of
Space Science and Technology, Yonsei University, Yonsei
Observatory, Yonsei University

We report new computational models for simulation of
moonshine and earthshine observed from the earth surface.
The core computational engine is Monte Carlo ray tracing
utilizing lunar soil BRDF models. The moonshine and
earthshine intensities were simulated from UT9:30 to
UT12:30 Sep 5th, 1999. The results show that the ratio of
moonshine to earthshine varies from 2.65%10-9 to 3.8+10-9.
These results produce only about 1% in difference from
those of BBSO measurements. It proves that the lunar soil
BRDF models are applicable, first, for moonshine and
earthshine measurement simulation and, second, for the
earth global albedo estimation.

[IV-1-4] Measurement of Photon Detection
Efficiency of Silicon Photomultiplier (SiPM)
Seul Ki Yang'?, Hye-Young Lee®, Jina Jeon®,
Sug-Whan Kim'?®, Jik Lee®, Il H. Park®*

1 . . .
Dept. of Astronomy, Yonsei University, Korea
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*Institute of Space Science and Terminology, Yonsei
University, Korea

*Reseach 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

Silicon photomultiplier (SiPM) is an avalanche photodiode
operating in Geiger mode. It is capable of detecting very
low light level, down to single photon counting. We
construct a test setup to measure its Photon Detection
Efficiency (PDE). It uses a UV-VIS light source, a
monochromator, an integrating sphere, and NIST calibrated
photodiodes, all being connected via optical fibers. We
simulated and measured number of arrival photons over the
wavelength range of 400 nm-800 nm while changing
temperature, bias and gain. The predicted number of arrival
photons at SiPM is about 109 photons/sec at 600 nm and
the technical details of the measurement setup and
technique are presented.
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[V-1-2] Sensitivity and Imaging Performance
Analysis of a Wide Field Telescope
Juhee Lim'?, Sangon Lee®®, Il Kweon Moon?, Jong

Ung Lee’, Young-Jun Choi®, Jang—Hyun Park®,

Ho-Soon Yang?, Ho Jin'
'School of Space Research, Kyung Hee University, Korea
*Korea Research Institute of Standards and Science, Korea

*Department of Applied Optics and Electromagnetics,
Hannam University, Korea

‘Department of Laser and Optical Information Engineering,
Cheongju University, Korea
*Korea Astronomy and Space Science Institute, Korea

We carried out the sensitivity and imaging performance
analysis to estimate whether the optical and optomechanical
performance of a wide field telescope system are stable
during its operation period despite severe environments. For
optical design, the wide field telescope system is composed
of two hyperbolic mirrors, aberration correction lenses, filters
and CCD camera having a 4096 x 4096 array with 9

pixel size. We conducted the analysis to verify whether the
telescope structure is optimized with the image motion
range of less than a pixel under gravity, overall temperature
change and temperature gradient. In this analysis process,
the multi-point constraint (MPC) equations and line of sight
(LOS) sensitivity equations, connected with each optical
element and with the physical image point integrated in the
finite element analysis (FEA) model, are used as the method
for estimating the image motions of the optical systems by
using NX NASTRAN and Code V. Optical performance is
then predicted by analyzing Zernike coefficients and by
integrating the FEA results into optics design/analysis
software.
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[VI-1-1] Tidal Evolution of Lunar Orbit and Earth
Rotation

Sung-Ho Na' and Wooil Moon?

17(0rea Astronomy and Space Science Institute, Korea
*University of Manitoba, Canada

We calculate the past and future dynamical states of the
Earth-Moon system by using modified Lambeck's formulae.
We find that the ocean tidal effect must have been smaller
in the past compared to its present amount. Even though
the Moon is already in the spin—orbit synchronous rotational
state, our calculation suggests that it will not be in
geostationary rotational state in the next billion years. This is
due to the associated Earth's obliquity increase and slow
retardation of Earth's spin and lunar orbital angular
velocities. We have also attempted to calculate the
precessional period of the Earth in the future. To avoid
uncertainties in the time scale, the future state is described
by using the Earth—-Moon distance ratio as independent
parameter. Effects due to solar tidal dissipation have been
included in all calculations.
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[III-2-3] Structural behavior of the SMT
opto-mecjanical susbystem

Ki-Won Kim', Ji-Nyeong Choi', Seul Ki Yang',
Soomin Jeong?, Sug-Whan Kim'®, Ki-Beom Ahn*,
Jiwoo Nam®, Il H. Park®

lﬂ)ept. of Astronomy, Yonsei University

*Department of Physics and Center for MEMS Space
Telescope, Ewha Womans University

Yonsei University Observatory, Yonsei University
"Korea Ocean Research ¢ Development Institute
*National Taiwan University, Taiwan

We report the current understandings of the structural
behavior and of the resulting optical performance variation
for the Slewing Mirror Telescope (SMT) opto—mechanical
subassembly of the UFFO-pathfinder instrument. Two SMTs
- i.e. pre-flight (PFM) and flight (FM) models - have been
built as of today and were subjected to vibration tests
simulating its launch environment. The input vibration
spectrum is sine vibration, random vibration, shock and we
confirm that the structural integrity of PFM and FM SMTs
remained intact from visual inspection. In particular, CMM
measurements for PFM SMT before and after the vibration
tests revealed that the primary—secondary mirror alignment is
changed by 0.20mm in decenter x, —0.01mm in decenter vy,

=0.19mm in defocus, -0.61° in tilt x and 0.26° in tilt y.
However, such degree of misalignment would result in the
optical performance variation of 30.2nm rms(xx waves) in
WFE that is well within the performance requirement(0.15
waves). The technical details of measurements and the
analysis are presented together with the results and
implications.

[11-2-4] Optical Performance Variation of
Slewing Mirror Space Telescope(SMT) in Space
Thermal Environment

Ji-Nyeong Choi'?, Ki-Beom Ahn*®, Soomin Jeong®,
Sug-Whan Kim'*, Jiwoo Nam®, Il H. Park*®

Zﬂ)ept. of Astronomy, Yonsei University, Korea

* Institute of Space Science and Terminology, Yonsei
University, Korea

*Korea Ocean Satellite Center, Korea Ocean Research e
Development Institute

‘Reseach Center of the MEMS Space Telescope, Dept. of
Physics, Ewha Womans University, Korea

557\[ationa[ Taiwan University, Taiwan

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

Yonsei University Observatory, Yonsei University, Korea

Slewing Mirror Telescop(SMT) is a subsystem of
UFFO(Ultra—Fast Flash Observatory) Pathfinder. SMT has a
f/11.4 Ritchey—Chretien telescope of 100mm in aperture.
Based on our current understanding for Pre—flight model
SMT thermal responses from the thermal-vacuum chamber
test, we simulated heat distribution and the structural
deformations of FM SMT. We predicted the wavefront error
that was subsequently measured by a phase shifting
interferometer while the temperature was increased by 5C.
The predicted and resulting SMT FM wavefront error variation
are 0.0382 and 0.0369 waves respectively and these tend to
satisfy 0.15 waves in system WFE requirement over the
operational temperature variation range of 0 + 7C. The
results prove that SMT is capable of producing the required
performance in space orbit environment.
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[IV-2-3] System Performance Test os the MIRIS
Youngsik Park', Woong-Seob Jeong', Bongkon
Moon', Duk-Hang Lee'®, Dae—Hee Lee',
Sung-Joon Park'?, Kwijong Park', Jeonghyun Pyo',
Uk-Won Nam', Seung-Wu Rhee*, Toshio
Matsumoto®®, Wonyong Han'

'Korea Astronomy & Space Science Institute (KASI)
*Korea Advanced Institute of Science ¢
Technology(KALST)

*University of Science ¢ Technology (UST)

‘Korea Aerospace Research Institute (KARI)

*Seoul National University (SNU)

*Institute of Space and Astronautical Science (ISAS/JAXA)

MIRIS (Multipurpose InfraRed Imaging System) is the main
payload of Science and Technology Satellite 3 (STSAT-3),

39 Bull. Kor. Spa. Soc. 21(1), April 2012

developed by Korea Astronomy & Space science Institute
(KASI) for last several years. The flight model (FM) of the
MIRIS completed recently and various tests were made to
verify its system performances, including readout noise,
system gain, linearity, dark current. Al these test was
accomplished by using Thermal Vacuum Chamber in KASI
and a similar condition in orbit. No significant dark noise
was measured within the expected temperature variation
range during observation in orbit and readout noise and
system gain were measured by mean variance test. To
obtain uniform flat image, we use a Integrating sphere and
a flat teflon plate, flat fielding tests were made for each
band, and the data will be compared to that obtained in
orbit for calibration. The FM of MIRIS will be delivered in
March, and it will be integrated into the satellite system for
the AIT (Assembly Integration, Test) procedure and we will
expect a launch of MIRIS late 2012.

[IV-2-4] Wide Field Infrared Space Telescope,
MIRIS
Wonyong Han', Dae—Hee Lee', Youngsik Park’,

Woong-Seob Jeong', Bongkon Moon', Sung-Joon

Park'?, Kwijong Park', Jeonghyun Pyo', Duk-Hang
8 Uk-Won Nam', Jang-Hyun Park', Kwang-II

Seon', Sun Choel Yang®, Jong-Oh Park®,

Seung-Wu Rhee®, Hyung Mok Lee®, and Toshio

Matsumoto®’

lﬂ@rea Astronomy ¢ Space Science Institute (KASI)

*Korea Advanced Institute of Science ¢

Technology(KAIST)

*University of Science ¢ Technology (UST)

"Korea Basic Science Institute (KBSI)

57(0rea Aerospace Research Institute (KARI)

*Seoul National University (SNU)

"Institute of Space and Astronautical Science (ISAS/IAXA)

MIRIS (Multipurpose InfraRed Imaging System) is the main
payload of Science and Technology Satellite 3 (STSAT-3),
developed by Korea Astronomy & Space science Institute
(KASI) for last several years. The flight model (FM) of the
MIRIS completed recently and various tests were made to
verify its system performances, including readout noise,
system gain, linearity, dark current. Vibration test and
thermal-vacuum test of the electronics box have also been
made. Details of the system performance tests will be
discussed separately by Park et al. (2012) in this
conference. The MIRIS FM and electronics box were
delivered in March 2012 for AIT (Assembly, Integration and
Test) procedure with STSAT-3. We present the MIRIS
project as a whole in this paper.
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[VI-2-2] Analysis of Total Fuel Expenditure for
Satellite Optimal Reconfiguration under
Perturbation

Youngkwang Kim, Sang-Young Park, Corresponding

author, and Chan-Doek Park

Astrodynamics ¢ Control Lab., Dept. of Astronomy,
Yonsei University, Seoul 120-749, Republic of Korea

Minimum energy transfer (or fuel optimal transfer) is not only
a classic issue in optimal control theory, but also an
important issue in relative orbit control for extending mission
life time and reducing mission cost. In present paper, we
re-derived analytic solution to minimum energy transfer by
using simple Fourier analysis and introduced linear transform
to simplify the solution. We applied this result to linearized
satellite relative dynamics under central body gravity and
time—averaged perturbation to find an analytic expression to
optimal fuel expenditure in Projected Circular Orbit (PCO)
resizing transfer. By expanding the expression in terms of
perturbation parameter, we obtained and verified first order
expression for fuel variation under perturbation compared to
fuel expenditure of Hill's dynamics. Based on the result
presented in this paper, we showed that total fuel
expenditure can be reduced or increased, depending on the
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inclination of the chief satellite. Moreover, the method
introduced in this paper, can easily extended to other
perturbations.

[Il1-3-1] Assessing the significance of high
frequency fluctuations relative to low frequency
fluctuations during near-tail dipolarization

Ji-Hee Lee', Dae-Young Lee', Mi-Young Park’,
and Shinichi Ohtani”

"Department of Astronomy and Space Science, Chungbuk.
National University

*The Johns Hopkins University Applied Physics Laboratory

Magnetic dipolarization at the near tail often accompanies
fluctuations over a broad range of frequency. In this paper,
we examine the power spectrum of magnetic fluctuations of
near—tail dipolarization. For this purpose, we identify a total
of 128 magnetic dipolarization events from the first (2008)
to second (2009) tail seasons of the inner tail probes of the
THEMIS mission. For the identified events, we estimate the
spectral indices for the frequency range of ~0.001 Hz to
0.15 Hz, and find that they range from ~1.2 to ~2.7. Most
interestingly, we find a statistical trend that the spectral
indices of the power spectral density are smaller closer to
the magnetic equator than away from the equator, and in
the pre-midnight/near-midnight MLT region than in the
post—midnight MLT region. This suggests that the
contribution of higher frequency fluctuations as compared to
lower frequency fluctuations remains more significant close
to the equator and in the pre-midnight/near-midnight MLT
region. Therefore any mechanism exciting high frequency
fluctuations during dipolarization should activate more
preferably in a weak magnetic field region. It is also found
that the intensity of the power spectral densities is overall
larger closer to the equator and in the
pre—midnight/near-midnight MLT region. Additionally, we find
that the power spectrum is less anisotropic between the
perpendicular and parallel directions than the homogeneous
MHD turbulence prediction.

[1II-3-2] The statistical analysis of Pi2 pulsations
observed at low-latitude Bohyun ground station
Chae-Woo Jun', Khan-Hyuk Kim', Hyuck-Jin

Kwon', Dong—Hun Lee', Ensang Lee', Young-Deuk
Park®, Junga Hwang®

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

2 . .
Korea Astronomy and Space Science Institute, Korea

We statistically investigated the properties of Pi2 pulsations
observed at low-latitude Bohyun (BOH, L = 1.35) station in
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2008. For this 1-year interval, 1212 Pi2 events were
identified when BOH was in the nightside from 1800 to
0600 local times (LT). We found the following Pi2
characteristics. (1) The Pi2 pulsations most frequently occur
in 2200 LT. (2) The Pi2 power increases as the solar wind
speed increases. (3) The Pi2 power also has a positive
correlation with the variance of the interplanetary magnetic
field fluctuations. (4) We determined the time interval (At)
between Pi2 onsets for every consecutive pair of Pi2s. From
a statistical analysis of At values, we find that the most
probable-time between Pi2 onsets is At ~ 30 min. This is
interpreted to be the period between Pi2 pulsations when
they occur cyclically. We discuss what have influenced on
the recurrence time of Pi2 pulsations.

[I1-3-3] The 1.3-year periodicities in
interplanetary and geomagnetic variations:
revisited

ll-Hyun Cho'?, Junga Hwang', Yeon-Han Kim',
Young-Deuk Park'

Iﬂ@rea Astronomy and Space Science Institute, Korea
“University of Science and Technology, Korea

The intermittent 1.3-year (~0.002106 day-1) periodicity was
reported in various solar, interplanetary and geomagnetic
data—sets. We revisit those periodicities in previous studies
and examine whether they are interconnected. For this
purpose, we calculate lomb—normalized power as a function
of time for the solar wind speed, Bz (GSE), geomagnetic aa
and ap index, and recently reported solar tachocline rotation
anomaly. The interplanetary and geomagnetic data-set show
1.3-year power at around 1990 simultaneously. The solar
tachocline rotation anomaly show similar power after 1997,
however, the epoch does not match with those of other
data-sets. We estimate precise peak frequencies for the
solar wind speed (0.00211 £ 0.000155 day-1), for Bz
(0.002116 + 0.000325 day-1), for aa index (0.002065 +
0.000145 day-1), for ap index (0.002206 + 0.000294
day-1). The null-hypothesis that those frequencies are differ
from each other are statistically insignificant indicating that
interplanetary and geomagnetic variations seem to be
interconnected through 1.3-year variation. However, those
variations seem to have no relevance to the solar tachocline
rotation anomaly. Further studies are strongly desired on
where these periodicities are originated.

[1l1-3-4] Relationship between Activity Cycles
and Brightness Variations of Solar-type Stars
Hwa-Jin Choi, Yu Yi, Su-Yeon Oh

Astronomy ¢ Space Science, Chungnam National
University, Korea

The visible spectra of the sun and cool stars show strong
absorption lines of singly ionized calcium (Ca Il Line) at

3968.5 A (H Line) and 3933.7 A (K Line). These lines come
from the active magnetic region such as sunspot. From the
relative intensities of these lines, we can indirectly estimate
surface activity of distant stars. Using this method, we can
find the stellar activity cycle as sunspot cycle. By using
selected solar-type stars among 25 year records of Mount
Wilson Observatory from 1966 to 1991 (Baliunas et al.
1995), we could study the relationship between stellar
activity cycle length and brightness variation. We confirm
that for the solar-type stars including the Sun, the level of
stellar brightness decreases as the stellar activity cycle
length increases. The brightness variation while the activity
cycle length increase 8 to 15 years is twice of that between
the times of the stellar activity maximum and minimum
within the activity cycle. The relation might explain the fact
that the solar brightness got weak recently as the solar
activity cycle length of the cycle 23 got longer up to almost
13 years.
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[IV-3-2] Can the relativistic radiation belt
electrons be lost through the magnetopause?
Kyung-Chan Kim', Dae-Young Lee?, Junga Hwang',
Vassilis Angelopoulos®, Drew L. Turner’

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

‘Farth and Space Science Dept., UCLA, USA

Magnetopause shadowing has been suggested as the
mechanism for relativistic electron flux dropouts. This
proposes that electrons are lost permanently through the

SAPFTAGY Y Ao 15, 20129 48 35
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magnetopause when their drift shell is opened to the
magnetopause. However, it has not been completely
validated by observations, and the reported observations are
rather controversial. In this talk, we will present the loss of
relativistic electrons using THEMIS SST measurements during
the time period when gradual flux dropouts are observed at
GOES-11 in the magnetosphere and examine how the
relativistic electrons can be lost from the magnetosphere
through the magnetopause boundary by means of test
particle simulations.

[IV-3-3] Multipoint observations of sudden
commencements in the dayside magnetosphere
Khan-Hyuk Kim', Jong-Sun Park', Dong-Hun Lee',

Ensang Lee', Young-Deuk Park’, Junga Hwang®
!School of Space Research, Kyung Hee University,
Kyunggi, Korea

*Korea Astronomy and Space Science Institute, Daejeon,
Korea

The passage of the interplanetary (IP) shock was detected
by Wind, ACE, Geotail, and THEMIS-B in the solar wind on
November 24, 2008. From the propagation time of the IP
shock and relative positions of the spacecraft, it is
estimated that the discontinuity front is aligned with the
Parker spiral and strikes the postnoon dayside
magnetopause first. Using coordinated multi-point
measurements (THEMIS, GOES, and ETS) at or in
geosynchronous orbit, we observed a tailward propagating
sudden commencement (SC) front, excited by the IP shock,
with its front normal aligned with the IP shock normal. We
found that the SC front normal speed is much smaller than
the local Alfven speed. The SC event appears a step-like
increase in the H at low-latitude Bohyun station and
negative—then—positive variation in the H component at high
latitude Chokurdakh (CHD) in the prenoon sector. During the
positive deflection at CHD, the SuperDARN Hokkaido radar
detected the downward motion of the ionosphere, implying
westward electric field enhancement, at subauroral latitudes
near CHD meridian. In our study we will discuss
magnetospheric and ionospheric responses to the passage
of the solar wind discontinuity using multi-point observations
in space and on the ground.

[IV-3-4] Variation of solar magnetic multipole
magnitude over the last 3 solar cycles
Bogyeong Kim, Suyeon Oh and Yu Yi

Chungnam National University, Korea

The magnitude of solar, interplanetary and geomagnetic
parameters show remarkably decreasing trend in the recent
solar minimum. NASA predicted that the maximum sunspot
numbers are 58 at the solar maximum of solar cycle 24 in
May, 2013. The reduced sunspot number also represents the
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weak solar activity compared with the preceding solar cycle
23 whose maximum sunspot numbers are 120. The solar
magnetic polarity appears clearly at the solar minimum
period. In addition to dipole, the various multipoles including
quadrupole, hexapole, octopole, and so on are expressed in
the form of the spherical harmonic coefficients since 1976
supplied by Wilcox Solar Observatory (WSO). We compare
dipole with multipoles in magnitude in order to investigate
contribution of each multipoles components over the solar
cycles 22 to 24.

[IV-3-5] Particle heating by parametric decay of
Alfv’en-cyclotron waves
Kicheol Rha', Helen H Kaang', Chang-Mo Ryu' and

Peter H Yoon®
"Department of Physics, Pofiang University of Science and

Technology, Korea
IPST, University of Maryland, USA

Nonlinear evolution of Alfv’en—cyclotron and
fast-magnetosonic waves accompanying ion and electron
heating is investigated by means of one—dimensional
particle—in—cell simulation. The simulation is initiated with a
spectrum of transverse electromagnetic waves with both
left- and right-hand circular polarizations (i.e.,
Alfv’en—cyclotron and fast-magnetosonic waves). It is shown
that parametric decay processes lead to an inverse cascade
of Alfv’en—cyclotron waves and the generation of
jon—acoustic waves by decay instability. It is found that the
nonlinear decay processes accompany small perpendicular
heating and parallel cooling of the protons, and a
pronounced parallel heating of the electrons.

[V -3-1] Simulation of low-frequency
electromagnetic fluctuations associated with a
THEMIS current disruption event

Kicheol Rha', Helen H Kaang', Chang-Mo Ryu' and

Peter H Yoon®
"Department of Physics, Pofiang University of Science and

Technology, Korea
IPST, University of Maryland, USA

The present paper investigates, the drift Alfv’en—cyclotron
instability by means of a two—dimensional particle-in—cell
simulation, which may be plausibly associated with a current
disruption event on 29 January 2008 observed with THEMIS
satellite. This current disruption event shows localized
high—amplitude electromagnetic fluctuations with
characteristics corresponding to the drift Alfv’en—cyclotron
instabilities. The simulation shows that the drift
Alfv’en—cyclotron instabilities are excited in two regimes, a
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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. This finding indicates
that magnetospheric plasmas containing high density and
magnetic field gradients and high cross—field diamagnetic
currents, such as the current disruption region or recently
observed dipolarization fronts where localized broadband
electromagnetic fluctuations are observed, may be subject to
the drift Alfv’en—cyclotron instabilities described in our study.

[V-3-2] MHD simulations for two extreme cases
of observations during the northward IMF
substorms

Kyung Sun Park', Dae-Young Lee? Tatsuki

Ogino®, Khan-Hyuk Kim', Dong-Hun Lee'

'School of Space Research, Kyung Hee University, Korea
*Dept. Astronomy and Space Science, Chungbuk National
University, Korea

*Solar-Terrestrial Environment Laboratory, Nagoya
University, Japan

The orientation of the IMF has significant effects on
determining magnetospheric dynamics including substom,
storm, convection pattern and the FAC system.
[FairfiedandCahill, 1966;ReiffandBursh, 1985:CowleyandLockwo
0d,1992]. When the IMF turns southward, the energy of the
solar wind is efficiently trapped by reconnection in the
magnetosphere, and convection and currents within the
magnetosphere increase. However, it has been known that
substorms can also occur under northward IMF conditions.
We have performed global MHD simulations for two extreme
cases of northward IMF substorms in order to learn details
of the corresponding dynamic evolutions. For the case of
strong solar wind conditions, (IMF Bz = 20 nT, By = -20
nT, Solar wind velocity (Vsw) = 800 km/s, density = 10/cc,
and dipole tilt angle = =1.7 deg), the dayside reconnection
occurs at high-latitude after about 20 min then tail
reconnection occur after 35 min. The bow shock and
magnetopause becomes very close to the Earth at 10 Re
and at 8 Re, respectively. A large amount of tailward plasma
flows appear at 40min. The cross polar cap potential is 309
kV. Open-closed boundary extends to 70° at night side, and
energy flux enhances near midnight. On the other hand, for
the case of weak solar wind conditions, (IMF Bz = 2nT, By
= -2nT, Vsw = 450km/s, density = 5/cc, and dipole tilt
angle=—20°), the dayside reconnection occur at high-latitude
in northern dawn (southern dusk) region after 40min and tail
reconnection occur 70min. The location of the bow shock
and magnetopause are near 13.7 Re and 11 Re,
respectively. Energy flux in southern hemisphere is higher
than that in northern hemisphere at noon. Polar cap
potential pattern can be different between northern and

southern hemisphere due to the dipole tilt. The cross polar
cap potential in northern hemisphere is 47.8 kV and that in
the southern hemisphere is 38.9 kV. Open—closed boundary
shifts toward dayside in southern hemisphere and toward
night side in northern hemisphere.

[V -3-3] Nightside geosynchronous magnetic field
responses to interplanetary shocks
Jong-Sun Park, Khan-Hyuk Kim, Dong—Hun Lee,

Ensang Lee, and Ho Jin
School of Space Research, KyungHee University, Korea

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 strength 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
sudden commencements 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 decreases
and increases, 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.

[V -3-4] Forbush Decreases in Lunar Radiation
Environment observed by the CRaTER on the
LRO

Jong-Dae Sohn', Suyeon Oh', Yu Yi', Eojin Kim?,
Joo—Hee Lee®, and Harlan .E. Spence®
!Astronomy ¢ Space Science, Chungnam National
University, Korea

Z?(orea Aerospace Research Institute, Korea

The Study of Earth, 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.
CRaTER characterizes the radiation environment to be
experienced by humans during future lunar missions.
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CRaTER 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 (GCR) after interactions with tissue—equivalent
plastic (TEP), a synthetic analog of human tissue. Forbush
decrease (FD) event is the sudden decrease of galactic
cosmic rays (GCR) flux over the ground on the Earth. The
FD event is considered to be caused by exclusion of GCR
due to intense IMF structures of interplanetary shock (IP)
sheath region and/or the interplanetary coronal mass
ejection (CME) following the IP shocks as a shock driver.
We use the cosmic ray data of CRaTER, the CME list of
STEREO SECCHI inner, outer coronagraph and the IMF
(Interplanetary CME) data of ACE/MAG instrument. To
examine the characteristics of CMEs to drive the FD-like
events in the lunar environment, we explain the
characteristics of the FD-like events in lunar radiation
environment. We also compare these events with the FD
events on the Earth.

[VI-3-1] The Gate Structure of a
Front-llluminated CCD and the Point Spread
Function of Yohkoh Soft X-Ray Telescope (SXT)
Junho Shin', Takashi Sakurai’

'School of Space Research, Kyung Hee University, Yongin,
Korea

*Solar and Plasma Astrophysics Division, National
Astronomical Observatory of Japan, ToKyo, Japan

Point Spread Function (PSF) is one of the most important
optical characteristics for describing the performance of a
telescope. We have learned from previous studies that a
concept of subpixelization is inevitable in the evaluation of
undersampled PSF (Shin and Sakurai 2009). In order to
examine the effect of undersampling, it is necessary to
consider carefully the details of Yohkoh SXT CCD. Unlike
the back-illuminated CCD, the internal pixel structure of
front=illuminated CCD is not uniform: For the top half of
pixel area, the X-ray should pass a so-called gate structure
where the charges are transferred to an output amplifier.
This gate structure shows energy—dependent sensitivity
(Tsuneta et al. 1991). For example, for Al-K (8.34 A) X-ray
emission, the transmission of the polysilicon gate is about
0.9. Also, for the peak coronal response of the SXT thin
filters, around 17 angstrom (0.729 keV), the transmission of
the gate is about 0.6, falling off sharply towards longer
wavelengths. It should be noted that this spectrally
dependent non-uniform response of each CCD pixel will
certainly have a noticeable effect on the properties of the
PSF at longer wavelengths. Therefore, especially for
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analyzing the undersampled PSF of low energy source, a
careful consideration of non-uniform internal pixel structure
is required in determining the shape of the PSF core. The
details on the effect of gate structure will be introduced in
our presentation.

[VI-3-2] Introduction of the DDR-2 SDRAM SEE
Experiment Using HIMAC Heavy lon Accelerator
Kwangsun Ryu', Mi-Young Park', Jang-Soo Chae’,
Yukio Uchihori®, Hisashi Kitamura®, and Takeshi
Takashima®

Satellite Technology Research Center, KAIST, Korea
*National Institute of Radiological Sciences, Japan

’ Institute of Space and Astronautical Science, JAXA,
Japan

We developed an SDRAM Mass Memory Unit (MMU) for
using in satellite systems for the future applications. The
SDRAM MMU is composed with SAMSUNG DDR2 SDRAM
(K4T1G164QE) package of 1 Gb to be stacked up to 4 Gb
storage. We performed an experiment to test the SEU
(Single Event Upset) and SEL (Single Event Latch-up) under
the exposure to high energy heavy ion beam using HIMAC
heavy ion accelerator in NIRS, Japan. The experiment on the
DDR2 SDRAM will be the base or the reference for the
engineers and scientists who consider mass memory
modules for their data storage in various space missions.
We introduces the SEU, MBU (Multi Bit Upset) and SEF
(Single Event Functional Interrupt) cross section values
derived from the experiment under the exposures to C, Si,
Ar, Fe, Kr, and Xe ion beams whose effective LET(Linear
Energy Transfer) are varying from 2~80 MeV-cm2/mg. No
symptoms of SEL were detected. Instead, different kinds of
SEFI's were detected and the categories according to the
phenomena with detailed statistical analysis.
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[VI-3-4] Cooling of the plasma sheet in the
near-Earth magnetotail
Ensang Lee', George K. Parks®, Naiguo Lin?,

Khan-Hyuk Kim', and Dong-Hun Lee'

'School of Space Research, Kyung Hee University, Korea
*Space Sciences Laboratory, University of California at
Berkeley, USA

The plasma sheet in the near—Earth magnetotail consists of
low—density, hot plasmas. Average temperature of ions in
the plasma sheet is a few keV, and electrons have about 5
times smaller temperature than that. However, the
temperature is highly variable showing heating and cooling
of the plasmas. In this study we report the observations by
Cluster spacecraft that show gradual cooling of the plasma
sheet in the near—Earth magnetotail. The cooling is usually
accompanied by densification of the plasma sheet.
Stretching of the magnetotail (decrease of the Bz
component) is also observed in some cases. It has been
suggested that the cooling of the plasma sheet is
associated with penetration of magnetosheath plasmas
through the magnetopause, which is observed as mixing of
hot and cold plasmas. However, the observations in this
study show that the hot plasma itself is cooled down
without mixing with the cold magnetosheath plasma. We will
discuss about possible cooling mechanisms.
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[P-1] THz Observations of the High-Latitude
Clouds

Sungeun Kim', So-Young Youn', Jonathan P.
Williams®, Min Joong Kim', Min S. Yun®, Grant W.
Wilson®, David Hughes®, ltziar Aretxaga®, Andrew
Humphrey*, Jay Austermann®, Philip D. Mauskopf®,
Loris Magnani’, Thushara Perera®, & AzTEC

Team 1,3,4,6,8,9

ﬂstronomy ¢ Space Science, Sejong University, Seoul,
South Korea

* Institute for Astronomy, University of Hawaii, HI, USA
*Astronomy Department, University of Massachusetts,
Amherst, MA, USA

4]9\[/’40@ Optica ‘Electronica, Tonantzintla, Puebla, Mexico
*Department of Astrophysical and Planetary Sciences,
University of Colorado, Boulder, USA

“School of Physics and Astronomy, Cardiff University,
Cardiff, UK

"Department of Physics and Astronomy, The University of
Georgia, Athens, USA

*Caltech, California Institute of Technology, Pasadena,
California

“School of Physics and Astronomy, Smith College,
Northampton, USA

We study THz observations of the dust continuum emission
from the high-latitude clouds in our Milky Way. Observations
have been undertaken with the Astronomical Thermal
Emission Camera mounted on the James Clerk Maxwell
Telescope on Mauna Kea, Hawaii. Individual THz sources
were detected with a signal-to—noise ratio over 4.4. The
distribution of the detected THz sources or compact THz
peaks is spatially anti-correlated with that of the 100
micronm emission. We detect the THz dust continuum
emitting sources associated with classical T Tauri stars.

But observations of spectral energy distributions indicate
that these sources could be late Class |. From the present
THz observations of the high-Ilatitude clouds in our Milky
Way, some of THz sources have radio counterparts. Their
star formation rates are derived from a fit of the SEDs to
the photometric evolution of galaxies in which the effects of
a dusty interstellar medium with graphite and silicate have
been included. This research was supported in part by
Mid-career Researcher Program through the National
Research Foundation of Korea (NRF) funded by the Ministry
of Education, Science and Technology 2011-0028001.
[P-2] Drastic Brightness and Color Variations of

40 Bull. Kor. Spa. Soc. 21(1), April 2012

the New Discovered Polar OTJ 071126+440405
Yonggi Kim'?®* Joh-Na Yoon?, .lvan L. Andronov',
Vitalii V.Breus', P. Dubovsky”,Lidia L.Chinarova®,
and Wonyong Han®

"Department of High and Applied Mathematics, Odessa
National Maritime University,

Mechnikov str., 34, Odessa, 65029, UKraine

*University Observatory, Chungbuk National University,
Cheongju 361-763, Korea

? Institute for Basic Science Research, Chungbuk National
University, Cheongju 361-763, Korea

"Vifiorat Observatory, Mierova 4, Humenue, Slvakia

* Astronomical Observatory, Odessa National University,
Marazlievskaya Str., 1-V, Odessa, 65014, UKraine

*Korea Astronomy Observatory and Space Science Institute,
Dacejeon 305-348, Korea

Self-consistent mathematical model of the exotic object OTJ
071126+440405= CSS 081231:071126+440405 is discussed.
The system was discovered as a polar at the New year
night 31.12.2008/01.01.2009 by D.Denisenko (VSNET Circ),
and we have initiated an international campaign of
photometric and polarimetric observations of this object
(totally ~80 runs in Ukraine, Korea, Slovakia, Finland, USA)
as a part of the "Inter-Longitude Astronomy" (ILA) project
on monitoring of variable stars of different classes
(Andronov et al., 2003). Here we present the geometrical
and physical model of the system in the low luminosity state
and in the intermediate luminosity state as well as in the
high luminosity state. As the system is of ~20 mag at
minimum, no spectral observations were made to determine
parameters of the red dwarf. From the statistical
relationship, the mass of the red dwarf is estimated to be
~0.165 solar masses, for the white dwarf (from eclipse
duration) - from 0.5 to 1.76 solar masses. As the system
resembles ER UMa in some characteristics, the lower value
may be assumed. The inclination of the system and other
physical parameters are estimated. The object is an
excellent laboratory to study multiple physical processes in
the magnetic systems
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[P-5] Progressive Report for Supernova
SN2011fe in M101

Tae Seog Yoon', Hyun—II Sung? Byeong—Cheol Lee®
"Astronomy ¢ Atmospheric Sciences, Kyungpook. National
University, Korea

Z‘J@rea Astronomy and Space Science Institute, Korea

We present progressive report for spectral features of type
la supernova SN2011fe in M101 which was detected since
last August. High-resolution spectra were obtained with
BOES at the 1.8-m reflector in BOAO. Evolution of spectral
lines of Ca ll, Si ll, S ll, O I, Mg Il, and Fe Il components
detected at different epochs will be given and discussed.

[P-6] A 2-D Jet Stream Simulation with Low
Viscosity and Possible Source of QPO
Seong-Jae Lee', Siek Hyung', Indranil

Chattopadhyay?
! Chungbuk National University

*ARIES, Manora Peak, Nainital-263129, Uttarakhand,
India

We simulated an accretion flow in a low viscosity which
generates a jet stream. Through the simulation, we were
able to produce the jet stream which can cause the
observed quasi-periodic oscillation (QPO) occurring around
a black hole. We devised a disk with a low viscosity which

experiences a shock. The simulation was done in a two
dimensional cylindrical geometry: we used (1) Lagrangian
Total Variation Diminishing (TVD) and (2) remap routine. The
former is to attain the high accuracy numerical result, while
the latter is to handle the angular momentum properly. We
first started the simulation in the case of no viscosity. A
stable shock, which accommodates the analytical solution of
one dimensional geometry, was set up on an equatorial
plane. Our code allowed us to conserve specific angular
momentum accurately, so we showed that the stable shock
could form in the numerical simulation. We then calculated
the case of viscosity, which produced the dynamically
unstable flow structure, generating a periodic oscillation. We
found an oscillation period from our 2-D simulation,
perhaps responsible for the low frequency of QPO. The
period calculated in the 2-D simulation was different from
that of the 1-D case. The difference appears to be caused
by the angular momentum transfer occurring in the vertical
direction. After comparing the above two case, we conclude
that the QPO is not only related to the shock activity in the
accretion disk but also the flow characteristic in the jet
stream.
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[P-8] The role of PCN index during the
magnetic storms
Ga—-Hee Moon

Daegu Science High School, Korea

The PCN index has been designed to monitor the northern
polar cap magnetic activity generated by the geoeffective

solar wind parameters. To estimate the dependence of the
Dst index on the PCN index and the interplanetary electric
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field(Ey), the variations of the PCN index and Ey during
geomagnetic storms are examined using the data obtained
during the period from 1996 to 2003. As a result, the
correlation coefficient between the PCN index and the Dst
index is found to be high whereas the correlation between
Ey and Dst index is less than that, indicating the PCN index
is a more reliable one in monitoring the Dst index during
magnetic storms. From the linear relationship between PCN
index and Ey, calculated interplanetary electric field(Ey*) and
the polar cap potential are estimated. To assess the role of
the PCN index during the recovery phase of a storm, the
correlation between the PCN index and Dst index during the
recovery phase is examined separately. It would provide a
clue on the role of the energy injection during the recovery
phase in extending the duration time. Variations of PCN
index, AL index seem to affect to the Dst index during the
recovery phase. In addition, it is evident that PCN index is
more closely related with the AL index than Ey. It seems
that the variation of PCN index is also related to the
duration of recovery phase. It is examined the correlation
between PCN index and duration for the three storm
categories during the recovery phase. Although the
correlation coefficient becomes lower with the storm size, it
is clear that the average correlation coefficient is high.
There is a tendency that the duration of recovery phase is
longer as PCN index increases.
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[P-12] Parametric investigation of the formation
of electron flat-top distributions by ion beam
driven instability

Jinhy Hong', Ensang Lee®, and Kyoung-Wook Min'
"Department of physics, KAIST, Korea

*School of Space Research, Kyung Hee University, Korea

Electron flat-top distributions are observed in many regions
in space. In this study we investigate the formation of the
electron flat-top distributions by ion beam driven instability
using electrostatic particle simulations. Simulation results
show that in the early phase of the development
electrostatic solitary waves are quasi—periodically formed, but
later they are fully dissipated resulting in heated, flat-top
distributions. In addition, new electron beam components
are occasionally formed. These are a consequence of the
interaction between electrostatic 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. These
results can be applied to various regions such as bow
shock, magnetotail, and solar wind.
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[P-16] Current status of optical alignment for
IGRINS

Jeong-Yeol Han', Kyung-Yeon Ko', Heeyoung Oh',
Jakyung Nah', Chan Park', In-Soo Yuk'?,
Moo-Young Chun' and Daniel T. Jaffe?

lﬂ(area Astronomy and Space Science Institute, Korea
*University of Texas at Austin, 1U.S.A.

IGRINS (Immersion GRating INfrared Spectrometer) includes
Input Relay Optics, Slit-Viewing Optics, and H-, and
K-camera as independent optical system. We will try to get
an interferometric measurement data for those system and
then assemble it on optical bench of IGRINS dewar box. In
this presentation, we present current progress to assemble
and align of IGRINS optical system.
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[P-23] Technical Requirements of SPMT(Self
Propelled Modular Transporter) in KSLV-II
Program

Chang—-Bae Lee, Eui-Seung Chung

Korea Aerospace Research Institute

The Self Propelled Modular Transporter(SPMT) is a special
platform vehicle with a large array of wheels on the bottom
which was used for transporting massive objects such as
bridge, large building section and launch vehicle. In KSLV-II
launch vehicle program, It will be used for not only the
transportation-means of LV(Launch Vehicle) from ATB
(Assembly & Test Building) to LC(Launch Complex) but also
LV launcher deice at LP(Launch Pad) area. Due to the
multi-role of SPMT in Launch vehicle project, Technical
requirements are very complicated. To acquire suitable
SPMT for KSLV-II  program, technical requirements are
investigated.
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[P-33] Some Theoretical Consideration in Body
Tide Calculation
Sung—-Ho Na, Jeongho Baek,Sung—Moon Yoo,

Byungkyu Choi, Younghee Kwak, Jungho Cho, and
Jong-Uk Park

Korea Astronomy and Space Science Institute, Korea

The largest terms in the solid Earth body tide calculation are
second degree spherical harmonic components due to the
moon or the sun, and they compose about 98 percent of
total contribution. Each degree harmonics of the tidal
perturbation should be evaluated through multiplication with
distinct Love numbers or their combinations. Correct
evaluation of these terms in gravity tide is considered with
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re-calculated Love numbers. Frequency dependence of Love
numbers for spherical harmonic tide upon the order number
is discussed. Tidal displacement and tidally induced
deviation of the vertical are also evaluated. Essential
concepts underlying the body tide calculation are briefly
summarized.

[P-34] De-polarization method of space optical
spectrometer for environment monitoring sensor
Seonghui Kim, Jeoung—Heum Yeon, Dai—Ho Ko,

Deoggyu Lee and Seunghoon Lee

Payload Optics Team, Space Payload Division, Korea
Aerospace Research Institute

Most of reflected or scattered lights from earth are partly or
fully polarized in nature by solar irradiance. The instrument
to measure radiometric and spectrometric feature gives
wrong value by the polarization effect. To minimize this
effect, the instrument should be designed to have low
sensitivity of polarized light or added the compensation
device. To measurement high-resolution spectrum like the
environment monitoring sensor, the polarization effect of
instrument itself cannot be remove completely due to the
dispersion device like a grating so that the compensation
device is necessarily. A depolarizer has this role to converts
an arbitrary incident polarization state into a collection of
states spatially, spectrally or temporally random polarization
states. This paper introduce some de-polarization method
using a pseudo—depolarizer which can be applicable for the
environment monitoring sensor.
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[P-50] The Study of COMS Scheduling
Management

Hyung-wan KIM, Jung—-su CHOI, Jong-seok PARK
Geostationary Satellite System Team, Korea Aerospace
Research Institute

The COMS Program Schedule consists of a series of bar
chart covering each major WBS (Work Breakdown Structure)
activity. A major WBS can be divided into WBS
sub-element. The appropriate level of details is included
according to the on going activities to help the schedule
control. Schedule monitoring is performed on a permanent
basis, trends are established to detect any deviation
between the original baseline schedule and the current
working schedule, so as to rectify the situation as required.
The planning definition thus incorporates a set of
milestones, which integrates those defined by the customer,
plus all the additional ones needed to monitor the schedule
of the different levels with the necessary accuracy. These
milestones allow to verify the progress of tasks at a given
level of the industrial chain, and also to ensure the correct
deliveries for interdependencies between tasks performed at
different levels. All activities such as Engineering,
Procurement, Manufacturing and Tests are submitted to
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[P-63] The Conducted EMI test in eclipse mode
on the COMS
Joo—-Ho Won, Eui-Chan Kim, Sang-Kon Lee

Korea Aerospace Research Institute, Korea

This paper describes the results of the EMC Conducted test
performed on COMS(Commuication, Ocean, Meteorology
Satellite) that move around the geostationay earth orbit. The
safety margin in conducted mode of 6dB (between the
voltage ripple on the power bus and the conducted
susceptibility qualification level of units) as the good health
of the satellite during Conducted test have been
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demonstrated in the eclipse mode S/C configuration. The
aim of this paper is to report the results of Conducted EMC
tests performed on the COMS S/L during EMC test
campaign. The aim of these Conducted tests, at system
level was to verify that the different subsystems of the
satellite are compatible with the EMI environment for the
conducted mode, with sufficient safety margins[6d8], in all
the spacecraft operating modes. This paper includes the test
set-up, instrumentation and measurements results done
during conducted emissions tests. The test has been
performed on the COMS S/L during EMC test campaign
(from 6th to 9th on April 2009 ) at KARI clean room
facilities (Daejeon). The test was successfully performed on
the Power Bus.
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Solar Dynamics Laboratory Group

Our group is focused on the dynamics of solar plasma that
produces various kinds of activity observed in the
solar-terrestrial environment, such as solar flares, solar
winds, coronal mass ejections, jet-producing sunspots and
periodicity of sunspot appearance. We are studying these
targets by combining numerical modeling based on
computer simulation and observations obtained from
ground-based and/or space telescopes. The group members
are Dr. Tetsuya Magara (leader), Jun Mo An, Hwanhee Lee
and Jihye Kang (in MS-PhD Program). Recently Dr. Satoshi
Inoue who is an expert of numerical modeling has joined
our group. The goal of our research is to understand the
generation of magnetic fields in a deep interior of the Sun,
transport of magnetic fields in the solar convection zone
where the magnetoconvection is dominant, emergence of
magnetic fields into the solar atmosphere, diffusion of
magnetic field in the atmosphere related to solar flares and
coronal heating, and eruption of magnetic fields into the
interplanetary space observed as coronal mass ejections.
We also collaborate with the space weather group at NICT
(National Institute of Information and Communications
Technology) in Japan for developing a state—of-art space
weather ~ model based on a  three—dimensional
magnetohydrodynamics simulation code written by Prof.
Takashi Tanaka.
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Prof. Hui has conveyed extensive studies of the interiors
and the magnetospheres of neutron stars, explosions of
massive stars and their remnants, high energy emission from
various classes of astrophysical shocks as well as the
dynamics of high density stellar systems such as globular
clusters. These astrophysical systems enable us to probe
the laws of physics in the most extreme physical conditions
which cannot be attained in any terrestrial laboratories. For
all the aforementioned fields, investigations have been
carried in both theoretical and observational aspects. For the
observational investigations, our studies have covered the
whole electromagnetic  spectrum, including utilizing the
state-of-art high energy observatories in space such as
XMM-Newton, Chandra and Fermi Gamma-ray Space
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