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17:30~17:50 [II-2-2] MIRIS AA A
A= 1‘*68({%% JM@PH) T

SR (Mo, Fr)ad)

17:50~18:10 [MI-2-3] & Wiy WA o 47}
AN AgE, AU, $9F, 443, )5 (F+A)

18:10~18:30 [II-2-4] Recent Progress of MIRIS
Development: Wonyong Han, Dae—Hee Lee, Youngsik
Park, Uk-Won Nam, Woong-Seob Jeong, Chang Hee
Ree, Bongkon Moon(KASI), Sung-Joon Park(KASI,
KAIST), Sang—-Mok Cha(KASI), Duk-Hang Lee(KASI,
UST), Jang-Hyun Park, Nung Hyun Ka, Kwang-II
Seon(KASI), Sun Choel Yang(KBSI), Jong-Oh Park,
Seung-Wu Rhee(KARI), Hyung Mok Lee(SNU), and
Toshio Matsumoto(SNU, ISAS/JAXA)

18:30-18:40 | A els

18:40-21:00 %3 - JH=EF

48 289(2) AWML
H3LEY Mats )
N E
AFSl O] M(HAHE A1) [p24]

14:00-14:20 [I-3-1] g=r@EATY
_/J’\_ALEoﬂoi 7HB]— " 3]
(FEA, A4

14:20-14:40 [1-3-2] Graphics Processing Units & Z-&3l
A4 dF2AEY 71 1 Al LA o
oA, AAE(AAEAA), 2AU(F9-9)

14:40-15:00 [1-3-3] Are} ¢J2 Riccati W44 7]H& o] &3t
S BAA Y AE HAsh 245, g (AA)

oy
)

15:00-15:40 ¥2H LR 1/ A 29

15:40~16:00 [I-3-1] Analysis on Frozen &
Sun-synchronous Orbit Conditions at the Moon:
Young-Joo Song(KARI), Sang-Young Park(Yonsei
Univ.), Hae-Dong Kim, Joo-Hee Lee, and Eun-Sup
Sim(KARI)

16:00~16:20 [M-3-2] vHE2 494

=
EREEEL R =S R

(AAEAA), A&, SAH(F$A)
16:20~16:40 [11-3-3] ALHEZAE o] &3 AL 9
ALZAY ALE B4 HFA(39-4), oA (EE)
16:40~17:00 [11-3-4] HhA 9] A9 x AR =214
A5 H5A(F9¢), oA (EFE)

17:00-17:10 &4

(m-3] W H= I W

B ZEHEH

o) [p.25-26]

17:10~17:30 [II-3-1] Satellite Orbit Determination using the
Particle Filter: Young—Rok Kim and Sang-Young
Park(Yonsei Univ.)

17:30~17:50 [II-3-2] tz7lE=x& o] &3 FHies
FAAA UG AL w2 XA Jed
A AT kA, o] 24, A8, Ao, Adg,

[

1715O~18

(P54

0 [M-3-3] 914 Aopuads A% A=} 2A

AlEdolE] A28 A ukekd, Wk (A A )

18:10~18.30 [II-3-4] Formulas of Position and Velocity
Perturbation for Hyperbolic Orbit and Its Application to
Flyby Anomaly: Young-Kwang Kim, Sang-Young Park
(Yonsei Univ.)

—

. Mo

ol
5

18:30-18:40 4] / AgolF
18:40-21:00 3 - TH=EE

48 29 () [EME]
HilLEX (2=012] 8)

[Iv-1] B 13cH7| |

g ol2¢(Ealt) [p.26-27]

09:00~09:20 [IV-1-1] Steep plasma density gradient at
middle latitudes observed by DMSP and TOPEX
during the magnetic storm of 11-12 April 2001: Sarah
Park, Khan—-Hyuk Kim(KHU), Hyosub Kil(Johns Hopkins
Univ.), Geonhwa Jee(KPRI), Dong-Hun Lee(KHU), and

SAPFTAGY Y A2 15, 20119 48 13



FEUE =2 Y N

ktl

J. Goldstein(Southwest Research Institute USA) 14:30~14:50 [VI-1-2] Relationship between plasma flows
09:20~09:40 [IV-1-2] Long-term variation of total electron and the near—Earth tail dipolarizations: Dae-Young

contents over Daejeon measured from Global Lee(CBNU), H.-S. Kim(KNU), S. Ohtani(Johns Hopkins

Positioning System between 2000 and 2010: Chi-Na Univ.)

Lee and Jong-Kyun Chung(KASI) 14:50~15:10 [VI-1-3] Kinetic Properties of Plasmas at
09:40~10:00 [IV-1-3] GPS TEC Responses to Solar Flare Earth's Bow Shock: Ensang Lee(KHU), George Parks,

Eruption and Geomagnetic Storm in 2011: Jong-Kyun Mark Wilber, and Naiguo Lin(UC, Berkeley)

Chung and Chi-Na Lee(KASI) 15:10~15:30 [VI-1-4 ] PIC simulation study of the
10:00~10:20 [IV-1-4] Comparison between lonospheric turbulence of the Alfven ion—cyclotron waves induced

and plasmaspheric TECs measured from JASON by electromagnetic ion—cyclotron instability: Helen H.

satellite: plasmaspheric flux: Han—-Byul Lee(KPRI, Kaang, Chang-Mo Ryu, Chinook Mok, and Kicheol

CNU), Geonhwa Jee(KPRI), Yong Ha Kim(CNU), Rha(POSTECH)

Jong—Kyun Chung(KASI)

15:30-15:40 34 - 22ulg &

10:20-10:40
43 29°9(3) [EME]
1S-02] W =HZA I W
I AM|(BEL) [p.27-28] H22ed MZZ2E &)
10:40-11:20 [IS-02] Atje} g sk ssto) [‘Vf]xr jljlﬂljt:
] A sy (Rl Y SHEEEEN) [p.29-30]

11:20-12:00 X8 F3ER T (ofolgx F)

AL, BF, 178, AT, o
i A2, oldE(as7Ed), daAECEFH71), Myun
12:00-13:00 @}]‘J _ E}‘,ﬂlﬁ%) w20, S (J—o = ) o( n ]’ ] yung

Cho(NOAQ), A%, v AFY, Sd=(HdEdd
09:20~09:40 [IV-2-2] Construction of 3D Earth Optical

(V-1 R 2F&8Ed I 1’ Model for Earth Remote Sensing (Amon-Ra)
ZHE: Ol Y (B =) [p.28] Instrument at L1 Halo Orbit: Dongok Ryu, Sehyun
Seong(Yonsei Univ.), Jinsuk Hong(Samsung Thales
13:00~13:20 [V-1-1] Focal Plane Damage Analysis by the Co.), Sug-Whan Kim(Yonsei Univ.)
Space Radiation Environment in Aura Satellite Orbit: 09:40~10:00 [IV-2-3] In—orbit performance prediction for
Dai Ho Ko, Jeoung Heum Yeon, Seonghui Kim, Sang Amon-Ra energy channel instrument: Sehyun
Soon Yong, Seunghoon Lee, Enu Sup Sim(KARI), Seong(Yonsei Univ.), Jinsuk Hong(Samsung Thales
Cheol Woo Lee(KAERI), Johan de Vries(Dutch Space) Co.), Dongok Ryu, and Sug-Whan Kim(Yonsei Univ.)
13:20~13:40 [V-1-2] Comparison of CME radial velocities 10:00~10:20 [IV-2-4] Giant Magellan Telescope Fast
from the flux rope model and the ice cream cone model: Steering Mirror Prototype®] §HAHE Cell 271447 4
Tae-Hyeon Kim, Yong—Jae Moon, Hyeon-Ok Na(KHU) a4 wE, AA(FEA), 2 (v g T ),
13:40~14:00 [V-1-3] Comparison to Cone Models for Halo Az (s71ed), 1Y, A, e, A,
Coronal Mass Ejections: HyeonOck Na, Yong—Jae AFI(HE4)

Moon(KHU)

10:20-10:40 4]
14:00-14:10 4
i 10:40-11:20 2374 I - 2278 &

V-l @M SFEZd o0l 11:20-12:00 ¥2H JFELE 1 (olo]g & &)
AH3: Y e) [p.28-29]

12:00-13:00 A - gH(1F)
14:10~14:30 [VI-1-1] The Probability of Solar Proton
Events (SPEs) depending on solar and interplanetary

type 1I bursts: Sae—Poom Youn, Young-Jae Moon,
and Jin—-Hye Park(KHU)

14 Bull. Kor. Spa. Soc. 20(1), April 2011



) [p.30-31]

13:00~13:20 [V-2-1] IGRINS : Collimating Mirror Mount
Opto—mechanical Design: Surangkhana Rukdee(UST,
KASI), Chan Park, Moo-Young Chun(KASI), In-Soo
Yuk(KASI, University of Texas at Austin), Sungho Lee
(KASI), Hanshin Lee(University of Texas at Austin),
Kang-Min Kim, Hwakyung Jeong(KASI), Joseph
Strubhar, Daniel T. Jaffe(University of Texas at Austin)

13:20~13:40 [V-2-2] Alignment estimation performance of
Multiple Design Configuration Optimization for three
optical systems: Eunsong Oh(Yonsei Univ., KORDI),
Seonghui Kim(KARI), Yunjong Kim(UST, KRIS),
Hanshin Lee(University of Texas at Austin), and
Sug-Whan Kim(Yonsei Univ.)

13:40~14:00 [V-2-3] Opto - Mechanical Design of IGRINS
Slit-viewing Camera Barrel: Heeyoung Oh(UST, KASI),
In-Soo Yuk(KASI, University of Texas at Austin), Chan
Park(KASI), Hanshin Lee(University of Texas at
Austin), Sungho Lee, Moo-Young Chun(KASI), Daniel
T. Jaffe(University of Texas as Austin)

14:00-14:10

) [p.31-32]

14:10~14:30 [VI-2-1] T2 g7t 489 99 3D
B mdl 528, A3 AA )

14:30~14:50 [VI-2-2] Structural design revision of KRISS
profilometer for improved measurement accuracy:
Kil-jae Jung(Yonsei Univ., KRIS), Ho-Soon Yang,
Hyug-Gyo Rhee(KRIS), Yooung-Soo Kim(KASI),
Yun-Woo Lee(KRIS), Sug-Whan Kim(Yonsei Univ.)

14:50-15:30 %4

15:30-15:40 34 - =2Z2olg &

48 29¢(3) [EME]
H3YeY HZE )

[p.32-33]

09:20~09:40 [IV-3-2] Verification of a hybrid control
approach for spacecraft attitude stabilization through
hardware—in—the—loop simulation: Sung-Woo Kim and
Sang-Young Park(Yonsei Univ.)

09:40~10:00 [IV-3-3] "]&ZE Z4E st A4 FX
AT AAE, AAY, A, AE, FESEN-A)

10:00~10:20 [IV-3-4] AlE#H o)A 7]HkA I
A AR oA, A, AALE-4), 984

1), AEz(E1€)

[ &l
[
o

10:20-10:40 4
10:40-11:20 2374 1 - 2=2v] &
11:20-12:00 E2H AZuE I (ofo]g& &)

12:00-13:00 HA - g (1F)

1 W 28K oW
e SYFERY) [p33]

14:00-15:30 -4

15:30-15:40 #34 - 2=njg &
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mHESE W [p.34-35]
[P-1] Fao] ot ARDEAA WA 144
FEN(AER), WS (AR, SR, %A

[P-2] A Validation Test of the Eddington Approximation by
the Radiation—Hydrodynamics: Kiehunn Bach and
Yong-Cheol Kim(Yonsei Univ.)

[P-8] &4 A9 AZHAA Yehue W& a4
A&z, e, S (7 Ed), Thomas K. Greathouse
A2 2E A s), B4 )

[P-4] NGC 7027¢] RBAARE o] &3 &4 EFAT
ol dAl, FA(FH)

[P-5] The fractional ratios of low ionization state CME
plasmas observed by SOHO/UVCS: Jin-Yi Lee(KHU)
and John C. Raymond(Harvard-Smithsonian Center for
Astrophysics, Cambridge MA USA)

[P-6] The Multiple Stellar Populations of Red Giant

Branches in the Globular Clusters NGC 6656, and

NGC 6723: Sang-Hyun Chun, Young-Jong Sohn,

Young-Wook Lee, Sang-Il Han, Dong-Goo

Roh(Yonsei Univ.), and Jae-Woo Lee(Yonsei Univ.,

Sejong Univ)

The Kinetic Effects on the Relativistic Shock

Evolution: Eun-Jin Choi, Kyoung-Wook Min,

Cheong-rim Choi(KAIST), Ken-Ichi Nishikawa

(University of Alabama in huntsville)

[P-7

—

moFEE m

[p.35-36]

[P-8] Statistical analysis of solar wind parameters during
the magnetic storm period: Ga-Hee Moon(Daegu
Science High School)

[P-9] Interaction and Dynamical Evolution of Transiently
Enhanced Ring Currents and the Earth's
Magnetosphere: Geunseok Park(NMSC, KHU),
Gwangson Choe, Hongdal Jun, Sunjung Kim,
Hyunnam Kim((KHU)), and Ae-sook Suh(NMSC)

[P-10] Comparison of geoeffective coronal mass
ejection(CME) parameters for geomagnetic storms:
Jae-0Ok Lee, Yong-Jae Moon, Kyoung-Sun Lee(KHU)

HZ7 N [p.36-37]

[P-11] KVN 129GHz 441715 138k Bias Supply Proto-type
A7 e, o144, dAE, AM8, AEE, A5d

(A5

QLR USETE
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[P-12] GMT
gk

i)

o

FoE(RFT), FAA, AA
[P-13] VPHG Thermal Cycling Test: Initial Results: Juhee
Lim(KHU), Sungho Lee(KASI), Hyeonju Jeong(KHU,
Astronomy, University of Texas at Austin), Casey
Deen, Jared Rand, Michael Gully-Santiago, Weisong
Wang, Hanshin Lee, Joseph Strubhar(University of
Texas at Austin), In-Soo Yuk(KASI, University of
Texas at Austin), Chan Park, Kangmin Kim, Heeyoung
Oh, Surangkhana Rukdee, Hwakyung Jeong,
Moo-Young Chun(KASI), Soojong Pak(KHU), Tae-Soo
Pyo(NAQJ), Daniel Jaffe(University of Texas at Austin)
[P-14] AFAE F212HA <TEL; A28 RHCPSE LHCP
TEAE FAFA 75N A FHE(I-)
[P-15] Sector Shielding Analysis ToolS ©]&aF WAL =}

e g 2
AN o o,
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ot

=

2,

z

119

Y
ofN

a4 HAet, AFE, o84, AEE(dIH), 297,
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=X . [p.37-38]

[P-16) SLAAZWE theERel7le] F491A Agidol we
A1)

& 0 TH W oW, weA, Aad, $53
§48,984 HEHAT)
[P-18] A2l HFol old 943y

[P-20] Q&9 BAS gt Bl 2142 (Solar Phase Angle)
I Z(A3), °1F<,
B .

H ExH . [p.39-41]

[P-23] MTF Measurement Error Analysis Due to the
Vibration effect for Space Electro—Optical System:
Seonghui Kim, Eung-Shik Lee, Jeoung—-Heum Yeon,
Dae-Jun Jung, Young-Chun Youk, Hong-Sul Jang,
Deoggyu Lee, Suyoung Chang Seunghoon Lee(KARI)
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[P-74] A design of method to restart simulator models
without closing current running simulator (GenSim):
Cheol-Hea Koo, Su-Hyun Park(KARI)
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[P-75] An Intermediate Safety Review for the Satellite
Operation at the Range: Jeong-Heum Im(KARI, CNU),
Jinyoung—Suk(CNU)

[P-76] COMS L-Band EIRP Measurement in IOT Phase:
Durk-Jong PARK, Hyung—-Mo YANG, and Sang-Il AHN
(KARI)

[P-77] GOES-R Imager 9°¢ 45 7IHell th& ofu] +4:
A%, H(F52)
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[P-80] Preliminary Design and Simulation Results for
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and Eun-Sup Sim(KARI)

[P-81] Solar array simulator(SAS) 7% AJ3]: ulej & wldig)
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[I-1-1] The star catalogue in Seonggyeong -
Comparison with the modern Hipparcos
Catalogue

Dong-Bin Kim, Chun-Hwey Kim, and Yong—-Sam Lee
Astronomy ¢ Space Science, Chungbuk National
University, Korea

In 1861 Nam Byeong-Gil published a book called as
“Seonggyeong” which contains a star catalogue (NBGC)
with the positions, magnitudes, and star maps for 1449
stars. The NBGC lists only the traditional Chinese stars
selected from “the sequel to the Qing Dynasty Star
Catalogue and Star Map.” To identify each star from the
NBGC with modern counterpart, we correct the positions of
the Hipparcos stars brighter than 6.5 mag for proper
motion, then precess the coordinates to the epoch of the
NBGC. For each star in the NBGC, we find the nearest
counterpart in the Hipparcos Catalogue (HC). If a much
brighter star is at a slightly larger angular distance, we
select that star as the secure counterpart. As a result,
95.5% of the stars in the NBGC were identified. We find a
very good overall agreement of our results with a previous
analysis by Ahn et al. (1996, Journal of the Korean History
of Science Society, vol. | ). For securely identified stars, we
analyse its accuracy on the basis of comparison with data
from the HC. The correlation of the errors between right

ascensions and declinations is significantly deviated from
spherical distribution. The magnitudes recorded in the NBGC
correlate well with modern values. The accuracy of position
decreases slowly with magnitude. Right ascensions and
declinations have error distributions with o = 2.0" for the
former while the latter with o = 1.6", but with much more
errors >5” than expected for a Gaussian distribution.
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[I-1-3] Analysis of Time Data in Japanese
Astronomical Almanacs of 1885-1943

Ki-Won Lee, Go Eun Choi, and Young—Sook Ahn
Historical Astronomy Research Group, Korea Astronomy
and Space Science Institute, Korea

In this paper, we analyze time data (i.e., new moon time,
sunrise and sunset times, twenty—four seasonal subdivision
times, and so forth) in the Japanese astronomical almanacs
between 1885 and 1943. During this period, two types of
astronomical almanacs were published in Japan; Honreki

( ; Formal Almanac) and its simplified version,
Ryakuhonreki (B&AJZ). We use mainly the latter almanac for
analyzing the time data. It is also known that Japan
introduced the Gregorian calendar in 1873, adopted the
standard meridian of 135° E in 1888, and used Tokyo
Observatory (RRAXE; 139° 44' 30" E and 35° 39' 15" N)
as the reference position of time data since 1891. We verify
those facts and investigate the accuracy of time data in
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Japanese almanacs by comparing the data with the results
of modern calculations. In this study, we present our
findings.

[11-1-1] Far-ultraviolet Observations of the
Comet C/2001 Q4 (NEAT)

Yeo-Myeong Lim', Kyoung Wook Min', K.-I. Seon?,
W. Han?, J. Edelstein®

'Korea Advanced Institute of Science and Techinology
(KAIST), Korea

zﬂ(orea Astronomy and Space Science Institute, Korea
*University of California, Berkeley, USA

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, 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 A1N-X12+ system in the L channel. We estimated QCO
= (2.58 + 0.64) x 1028 s—1 from the production rate of
CO 1510 A. We obtained L-channel image which have map
size of 5°x5°. The image was constructed for the
wavelength band of L-channel (1350-1750 A).We also
obtained radial profile of S I, C I, CO with line fitting from
central coma.

[11-1-2] Recent results of the CREAM
experiment and its upgrade with the large silicon
charge detector

Jik Lee', Jiwoo Nam', Il Hung Park?, Jongman

Yang?, Hye Young Lee?, Go Woon Na?, JinA Jeon?,
Jung Eun Suh?, Sunin Lim?, Moo Hyun Lee®, and
Eun-Suk Seo®

"Basic Science Research Institute, Fwha Womans
University, Korea

*Department of Physics, Twha Womans University, Korea
IPST and Department of Physics, University of
Maryland, U.S.A.

The NASA Antarctica balloon experiment CREAM has
successfully collected the data of energetic cosmic rays
during flights in past years. We will present the recent
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analysis results of the CREAM experiment. We will also
report on the launch and recovery process of the latest
flight. The silicon charge detector of the CREAM has played
the key role in the precision measurement of the charge
constitution of energetic cosmic rays. We proposed the
upgrade of the CREAM experiment with the installment of a
new large silicon charge detector on top of the CREAM
instrument. The charge measurement of the large silicon
detector with no material in front is expected to improve the
accuracy of the CREAM charge measurement drastically
when combined with the measurement of the existing double
layer silicon detector. We will present the fabrication of the
large silicon detector and its performance in the radiation
source test as well as in the beam test.
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[I-2-3] Residual Polar Motion excluding Chandler
and Annual components
Sung—Ho Na, Jeongho Baek, Young—Hee Kwak,

Sungmoon Yoo, Jungho Cho, Sungki Cho, Jong—-Uk
Park, and Pil-Ho Park

Korea Astronomy and Space Science Institute, Korea

Two dominant components of polar motion are the Chandler
and the annual components. Recently, the existence of
500-day period component in the Earth's polar motion has
been manifested. But its existence is not clear on Fourier
spectrum. One cause of difficulty involved here is that the
amplitudes of the two main components are slightly variable
in time by certain amounts (Chandler: 0.15~0.28 arcsec,
annual: 0.09~0.15 arcsec). A residual polar motion time
series excluding the two main components for a time span
between 1962 Jan and 2010 Nov from IERS CO04 time series
dataset was constructed by least square fitting. For faithful
fitting, 43 time segments of 6.8 year length (each starts on
January 1st of successive years) were separately acquired
and later combined together. The period of dominant peak
in the spectrum of this residual polar motion time series is
490 days. Next peaks have their periods as semi—annual,
300~330 days, ~560 days, 670 days, and 1360 days.
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[lII-2-1] Performance Measurement of
SMT(Slewing Mirror Telescope) Optical System
Ki-Beom Ahn'?, Soomin Jeong®, Jieun Kim®,
Sug-Whan Kim"?, Jik Lee®, Heuijin Lim*, V.
Lindere®®, Jiwoo Nam®, Koohyun Nam®, Il H.
Park’*, G. F. Smoot™®

"Space Optics Laboratory, Dept. of Astronomy, Yonsei
University, Korea

* 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

*Berkeley Center for Cosmological Physics (BCCP)
University of California, USA

Research Institute for Basic Sciences, Ewha Womans
University, Korea

The SMT is a subsystem of the UFFO (Ultra-Fast Flash
Observatory) pathfinder onboard the Lomonosov spacecraft
planed to be launched in November 2011. The UFFO is
designed for extremely fast observation of optical afterglow
of Gamma Ray Burst (GRB). This study is primarily
concerned with performance measurement of the SMT
optical system under the integration and test phase. SMT is
a 100mm Ritchey-Chretien type telescope with a motorized
slewing mirror and a 256x256 pixels Intensified Charge—
Coupled Device (ICCD) of 22.2um in pixel size. SMT is
designed to operate over the wavelength coverage between
200 nm and 650 nm. It has 17 arcmin FOV (Field of View),
providing 4arcsec in detector pixel resolution. In this study,
we describe the integration and test process of the SMT
optical system and interim performance measurement results
with motorized slewing mirror and ICCD.

[11-2-2] MIRIS W2 & AZS St Holl& AR
olga’? 222 ggall ogs’, 24", 0/&35
gs2' HgF B2y tag’ Jtss!, gz
dzal 01528 8=2°% 0824 Toshio

4,5 2

339 A Multi-purpose Infra-Red Imaging
System(MIRIS)= S ATYo] /sl e 48 H9A
-FaA7Aelt MIRISE A9 X dR5S HA8A717]
el B4A e 257t §8HHE 9A REF AAHAL &
3] 3K A-FE s MRISY HAIES A wEsE
Passive coolinge 95 Aol &S nxe v$- F23k 3}
Aoltl, o] ZAZstuA NX 7.0(Space Systems Thermal,

=
= O
MR
ey
R =
Hog ™
J J[m_?L
= ofo
e ol
a —_
o,
=)

o o ox

o
He o
o, o
(o]
e
2
olo
uki} o
)
= 4
=
LU
°£ my
ey
&
N
o &
o Q
0 S
o 5
¥2 (nfl)o
o
oft
:Ll)ljl
=
D
>

of wi el AHH o] 59 A E8H= o
g wapde) st et A3} a4 el dis dHE 3
i AT AIE B, dibg o s S A
AE o83 54 Wi JuSAVIS §F S-S st
pom, whalg ZAS 8 Bz FIA 2 54 Ao o
2L AA Aol &89 5 2300A e 2
A Sl el 7wt

[1II-2-4] Recent Progress of MIRIS Development
Wonyong Han', Dae—Hee Lee', Youngsik Park’,

Uk-Won Nam', Woong-Seob Jeong', Chang Hee
Ree', Bongkon Moon', Sung-Joon Park'?,
Sang-Mok Cha', Duk-Hang Lee'®, Jang—Hyun
Park', Nung Hyun Ka', Kwang-ll Seon', Sun Choel
Yang®*, Jong-Oh Park®, Seung-Wu Rhee®, Hyung
Mok Lee®, and Toshio Matsumoto®’

! Korea Astronomy ¢ Space Science Institute

*Korea Advanced Institute of Science ¢ Technology
*University of Science ¢ Technology

47(orea ‘Basic Science Institute

517(0rea Aerospace Research Institute

fjeou[ National University

“Institute of Space and Astronautical Science

MIRIS is the main payload of the Science and Technology
Satellite-3 (STSAT-3). which is being developed by KASI for
infrared survey observation of the Galactic plane at Paschen
alpha wavelength. Wideband filters in | and H band will also
be used to observe cosmic infrared background. The MIRIS
will perform astronomical observations in the near—infrared
wavelengths of 0.9~2 um using a 256 x 256 Teledyne
PICNIC FPA sensor providing a 3.67 x 3.67 degree field of
view with a pixel scale of 51.6 arcsec. The flight model of
the MIRIS has been recently developed, The system
performance tests have been made in the laboratory,
including opto—mechanics test, vibration test, thermal
vacuum test and passive cooling test down to 200K, using
a thermally controlled vacuum chamber. Several focus tests
showed good agreements compared to initial design
parameters. Recent efforts are being concentrated to
improve the system performances, particularly to reduce
readout noise level in electronics. After assembly and
integration into the satellite bus, the MIRIS will be launched
in 2012

B EZASH Y A20d 13, 2011 49 23



Q-_\
ATEQNH Y &
Zxzs! zA! Axs'?
SIRM20IS SESHUAIPIE
2OINICHEI D HMRLZ=5H)}
2006 M A2 FFAFATY Aw A5 2@ 24

(KASI Orbit Propagator and Estimator: KASIOPEA)AEE ¢)¢]
© g et Adyol RS FHYH x7] o] AZEY|
o] GNSS AEAHFE P7ol F2 MEs AZagion, dA)
FgaedTd $FEAATIFANA F8= GNSS AAuA
S MeR ST dol 1986 = RE NS AR -
FEA AL 74, A3 9@ F4& NZL T Hx2 AFHE)
A=A o] AJE%IOM A e ateke Fekgha A9
$°§§ HAAZ skal Qo] 3k B #HolA A F4 A28
T2 Ao o] ik, o] QAR EAlo] SEEH o] AXE
fﬂOH HF Qs Ut o] AdAo] o] Aor AlmH,

[I-8-2] Graphics Processing Units & &&8&t
M ARAHZE DY 1N Al DAAE
ol oA, AMWE', THel?

SRFNSAORY, *BIRSROZ0IDS

Mo Ade 2010 69 270l EAtE o] AFA o2 In Orbit
Test (I0T)E F3ta Sirh. Hzeh 94S ANlAM HESE 3}
7] fI8te] ETRI oA ABAAN~ES Adsiglon, dA
KARIGI AT 19 BAA 2~ 81S S5 oltt 9 aAA~He dF

2

Iy
QA QAL Azge S/ ol Bol B QT
SAA A% 874, 2% oMIE 5 Fid FE gE Q¥
2AES BEOPA i ool Biw 2% |ge] aF

ok Ak 949 4 2AEE 7IME CPU dAke 71Ee

2 3t g9loir}, o] =04 Graphics Processing Units
(GPU) & B3 AdF 2AEH 7IHe A8 nas a3k
S Aysit, aglan CPU 7k % 2AEH 71H3 GPU
71k AR ~AEH 7] Aebde EAs

[I-3-3] AEH 2| Z Riccati & Al J|HE 0|28
23 ZANIS HAE = E= T

295, gad

OINICHEI ) M2R=5H)E RH|SKI0] APA

A4 Ao} Heko] AL, B o] FH& WA} A F
A3t 71 58 olgste] AxHa ASHET e 7]E] #
At 7P difE A AJ2Rd AR 7RE oo, 5
Al o] v Biteta @ vdde TR ReUAAE
A8 shed B 71

AdiA= AG3t %ﬂ 71l ARSE =, 2 A HA e

924  Bull. Kor. Spa. Soc. 20(1), April 2011

of that kst vobd gitel ik, o] ol 1
AE ddeh] sl H el s g wdd H4s
71 e ol Rlocatl Jo 71 (SDRE)S o]&-3}o ‘ﬂ%
AEE Foirl Awd AT FFEAAY] HHYAEE A
Aretgiet. 3 Hamlltonlan & olgste] AEd AR 4 A
S Holi, Exg Amete vluE Fal Aofr]e] AEHs &

]IskAT.

[1I-3-1] Analysis on Frozen & Sun-synchronous
Orbit Conditions at the Moon
Young-Joo Song', Sang-Young Park?, Hae-Dong

Kim', Joo-Hee Lee', and Eun-Sup Sim'

117(0rea Aerospace Research Institute, Dacejeon, Korea
*Astrodynamics and Control Lab. Dept. of Astronomy,
Yonsei University, Seoul, Korea

Frozen orbit concept is very useful in designing particular
mission orbits including the Sun—-synchronous and minimum
altitude variation orbits. In this work, variety of frozen and
Sun—-synchronous orbit conditions around the Moon is
investigated and analyzed. The first two zonal harmonics of
the Moon, J2 and J3, are considered to determine mean
orbital elements to be a frozen orbit. To check the
long-term behavior of a frozen orbit, formerly developed
YonSei Precise Lunar Orbit Propagator (YSPLOP) is used.
First, frozen orbit solutions without conditions to be the
Sun—-synchronous orbit is investigated. Various mean
semi—major axes having between ranges from 1,788 km to
1,938 km with inclinations from 30 deg to 150 deg are
considered. It is found that a polar orbit (90 deg of
inclination) having 100 km of altitude requires the orbital
eccentricity of about 0.01975 for a frozen orbit. Also, mean
apolune and perilune altitudes for this case is about 136.301
km and 63.694 km, respectively. Second, frozen orbit
solutions with additional condition to be the
Sun-synchronous orbit is investigated. It is discovered that
orbital inclinations are increased from 138.223 deg to
171.553 deg when mean altitude ranged from 50 km to 200
km. For the most usual mission altitude at the Moon (100
km), the Sun—synchronous orbit condition is satisfied with
the eccentricity of 0.01124 and 145.235 deg of inclination.
For this case, mean apolune and perilune altitudes are
found to be about 120.677 km and 79.323 km, respectively.
The results analyzed in this work could be useful to design
a preliminary mapping orbit as well as to estimate basic
on-board payloads' system requirements, for a future
Korea's lunar orbiter mission. Other detailed perturbative
effects should be considered in the further study, to analyze
more accurate frozen orbit conditions at the Moon.
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[1l1-3-1] Satellite Orbit Determination using the
Particle Filter

Young—Rok Kim and Sang-Young Park
Astrodynamics ¢ Control Lab, Department of Astronomy,
Yonsei University, Korea

Various estimation methods based on Kalman filter have
been applied to the real-time satellite orbit determination.
The most popular method is the Extended Kalman Filter
(EKF) and the Unscented Kalman Filter (UKF). The EKF is
easy to implement and to use on orbit determination
problem. However, the linearization process of the EKF can
cause unstable solutions if the problem has the inaccurate
reference orbit, sparse or insufficient observations. In this
case, the UKF can be a good alternative because it does
not contain linearization process. However, because both
methods are based on Gaussian assumption, performance
of estimation can become worse when the distribution of
state parameters and process/measurement noise are non—
Gaussian. In nonlinear/non-Gaussian problems the particle
filter which is based on sequential Monte Carlo methods can
guarantee more exact estimation results. This study develops
and tests the particle filter for satellite orbit determination.
The particle filter can be more effective methods for satellite
orbit determination in nonlinear/non-Gaussian environment.
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[I1-3-4] Formulas of Position and Velocity
Perturbation for Hyperbolic Orbit and Its
Application to Flyby Anomaly
Young—Kwang Kim and Sang-Young Park

Yonsei University, Seoul, Korea

Flyby anomaly (unexpected energy increase during Earth
Gravity Assists) indicates existence of an unknown non-

26 Bull. Kor. Spa. Soc. 20(1), April 2011

conservative perturbation which affects hyperbolic
trajectories. This presentation focuses on first order position
and velocity perturbation formulas derived in terms of
classical orbital element variations for hyperbolic orbit. By
using both the perturbation formulas and numerical
approach, we analyze effects of hypothetical acceleration
models proposed by Hasse (2009), Lewis (2009), Gerrad
and Sumner (2008), and Busack (2007). Based on analysis
of perturbation effect on low earth orbit, we find that typical
position perturbation is about 10m which is much larger
than current orbit determination accuracy. From this, we
deduce that anomalous acceleration only affects hyperbolic
orbit or behaves differently in bound orbit. On the other
hand, based on analysis of perturbation effects on
hyperbolic trajectories, we find that position and velocity
perturbations are highly different from acceleration models,
and all of proposed models fail to explain observed range
and Doppler data. Thus, it can be concluded that not only
energy variations but also kinematics gives us crucial clues
on the flyby anomaly, and kinematical characteristic should
be considered in modeling flyby anomaly.

[IV-1-1] Steep plasma density gradient at middle
latitudes observed by DMSP and TOPEX during
the magnetic storm of 11-12 April 2001

Sarah Park', Khan—-Hyuk Kim', Hyosub Kil?,
Geonhwa Jee®, Dong-Hun Lee', and J. Goldstein*
'School of Space Research, Kyung Hee University,
Gyeongygi, Korea

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

*Korea polar Research Institute, Korea

‘Space Science and Engineering Division, Southwest
Research Institute, San Antonio, Texas, USA

Formation of a steep plasma density gradient in the middle—
latitude ionosphere during geomagnetic storms and the
latitudinal migration of its location depending on the storm
phase are suggested to be associated with the ionospheric
signature of the plasmapause. We test this idea by using
the satellite and ground observation data during the 11 April
2001 storm. The locations of the steep plasma density
gradient identified by TOPEX/Poseidon (2001 LT) and DMSP
(1800 and 2130 LT) satellites coincide with the ionospheric
footprints of the plasmapause identified by the IMAGE
satellite. This observation may support the dependence of
the middle-latitude plasma density gradient location on the
plasmapause motion, but does not explain why the steep
density gradient whose morphology is largely different from
the morphology of the middle-latitude ionization trough
during quiet period is formed in association with the
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plasmapause. The ionospheric disturbances in the total
electron content (TEC) maps shows that the steep TEC
gradient is formed at the boundary of the positive
jonospheric storm in low—middle latitudes and the negative
jonospheric storm in middle-high latitudes. We interpret that
the thermospheric neutral composition disturbance in the
dayside is confined within the middle-high latitude
jonospheric convection zone. The neutral composition
latitudes and, therefore, the locations of the steep plasma
density gradient coincide with the footprints of the
plasmapause. The TEC maps show that the appearance of
the steep plasma density gradient in the pre-midnight sector
during the recovery phase is related to the co-rotation of
the gradient that is created during the main phase.

[IV-1-2] Long-term variation of total electron
contents over Daejeon measured from Global
Positioning System between 2000 and 2010
Chi—-Na Lee and Jong—-Kyun Chung

Korea Astronomy and Space Science Institute, Korea

This study is about the ionospheric variation on the Korean
Peninsula using GPS TEC data from Daejeon IGS GPS site.
It has accumulated the 11 years GPS data from 2000. In
this work, the hourly and daily averaged TEC data are used.
Data period covers a full solar cycle from 2000 to 2010 (11
years) which the total observed days are 98%. The mean
TEC data shows the annual/semiannual variation, solar cycle
and 27 days. GPS TEC has a good correlation with solar
F10.7 index. We also compare with planetary Kp and AE
indices. The maximum of the daily mean GPS TEC is around
50 TECU at 2000 and that value of 2009 is near 10 TECU.
we confirms that the GPS TEC is a good indicator for
jonospheric variation for the mid-latitudinal region to
understand the ionospheric climatology over Korea
Peninsula.

[IV-1-3] GPS TEC Responses to Solar Flare
Eruption and Geomagnetic Storm in 2011
Jong-Kyun Chung and Chi-Na Lee

Korea Astronomy and Space Science Institute, Korea

The Total Electron Content (TEC) measured from Global
Positioning System (GPS) can be continuously or peculiarly
increased (positive ionospheric storm) or decreased
(negative ionospheric storm) with solar and geomagnetic
activities as well as the chemical and dynamic processes
with thermosphere in the mid-latitudes. The ionospheric
storm is not easy to predict owing to its difficult
mechanism, and the real-time GPS TEC monitoring may be
useful to follow ionospheric response to solar and
geomagnetic storms. Korea Astronomy & Space Science
Institute has continuously monitor GPS TEC over Korea
Peninsula in near real-time of 10 minutes to watch

jonospheric immediate responses to solar and geomagnetic
activities. In this presentation, we will report the variation of
GPS TEC over Daejeon and JeJu in Korea during the period
of solar flare eruption and geomagnetic storm events in
2011. These events in 2011 will be compared with the event
in October 2003 and November 2004.

[IV-1-4] Comparison between lonospheric and
plasmaspheric TECs measured from JASON
satellite: plasmaspheric flux
Han-Byul Lee'?, Geonhwa Jee',

and Jong-Kyun Chung®

Yong Ha Kim?,

lﬂ@rea Polar Research Institute, Korea

*Astronomy ¢ Space Science, Chungnam National
University, Korea

’Korea Astronomy and Space Science Institute, Korea

The plasmasphere is filled with the ions and electron
transported mostly from the mid-latitude ionosphere. In the
topside ionosphere where the O ions are still major ions,
the O ions are in chemical equilibrium with the H" ions and
exchange their charges with each other’s parent atoms with
similar rates in both reactions. During the day, the newly
produced H" ions flow upward to fill the plasmasphere while
they flow downward and contribute to the maintenance of
the ionospheric density at night under the geomagnetically
quiet condition. The ionosphere and plasmasphere are
coupled by these plasma fluxes and therefore strongly affect
each other. In order to study these coupling we utilized the
plasma density measurements from JASON satellite. This
satellite measures vertical total electron content (TEC) from
the ground to the satellite orbit (about 1336 km) and slant
TEC from the satellite orbit to much higher GPS satellites by
using the on-board dual-frequency altimeter and GPS
receiver, respectively. The former measurement can
represent the ionospheric TEC while the latter can represent
the plasmaspheric TEC in the equatorial region. We
compared these data with different seasons, solar activities
and local times, and the results will be presented.
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[V-1-1] Focal Plane Damage Analysis by the
Space Radiation Environment in Aura Satellite
Orbit

Dai Ho Ko', Jeoung Heum Yeon', Seonghui Kim',

Sang Soon Yong', Seunghoon Lee', Enu Sup Sim',
Cheol Woo Lee?, Johan de Vries®

'Korea Aerospace Research Institute, *Korea Atomic Energy
Research Institute, 3Dutch Space

Radiation—induced displacement damage which has caused
the increase of the dark current in the focal plane adopted
in the Ozone Monitoring Instrument (OMI) was studied in
regards of the primary protons and the secondaries
generated by the protons in the orbit. By using the Monte
Carlo N-Particle Transport Code System (MCNPX) version
2.4.0 along with the Stopping and Range of lons in Matter
version 2010 (SRIM2010), effects of the primary protons as
well as secondary particles including neutron, electron, and
photon were investigated. After their doses and fluxes that
reached onto the charge-coupled device (CCD) were
examined, displacement damage induced by major sources
was presented.

[V-1-2] Comparison of CME radial velocities
from the flux rope model and the ice cream
cone model

Tae—Hyeon Kim, Yong-Jae Moon, Hyeon-Ok Na

School of Space Research, KyungHee University, Korea

Coronal Mass Ejections (CMEs) are enormous eruptions of
plasma ejected from the Sun into interplanetary space, and
mainly responsible for geomagnetic storms and solar
energetic particle events. It is very important to infer their
direction of propagation, speed and their 3—dimensional
configurations in terms of space weather forecast. Two
STEREO satellites provide us with 3—dimensional
stereoscopic measurements. Using the STEREO
observations, we can determine the 3—dimensional structure
and radial velocity of the CME. In this study, we applied
three different methods to the 2008 April 26 event: (1) Ice
cream Cone Model by Xue (2005) using the SOHO/LASCO
data, (2) Flux rope model by Thernisien (2009) using the
STEREO/SECCH! data, (3) Flux rope model with zero angle
using the STEREOQ/SECCHI data. The last method in which
separation angle of flux rope is zero, is similar to the ice
cream cone model morphologically. The comparison shows
that the radial speeds from three methods are estimated to

28 Bull. Kor. Spa. Soc. 20(1), April 2011

be about 750km/s and are within +120km/s. We will extend
this comparison to other CMEs observed by STEREO and
SOHO/LASCO.

[V -1-3] Comparison to Cone Models for Halo
Coronal Mass Ejections
HyeonOck Na, Yong—Jae Moon

School of Space Research, KyungHee University, Korea

Halo coronal mass ejections (HCMEs) are mainly responsible
for the most severe geomagnetic storms. To minimize the
projection effect of the HCMEs observed by coronagraphs,
several cone models have been suggested. These models
allow us to determine the geometrical and kinematic
parameters of HCMEs : radial speed, source location,
angular width, and the angle between the central axis of the
cone and the plane of the sky. In this study, we compare
these parameters form two representative cone models (the
ice—cream cone model and the asymmetric cone model)
using well-observed HCMEs from 2001 to 2002. And we
obtain the root mean square error (rms error) between
observed projection speeds and calculated projection speeds
for both cone models. It is found that the average rms
speed error (89 km/s) of the asymmetric cone model is a
little smaller than that (107 km/s) of the ice—cream cone
models, implying that the radial speeds from both models
are reasonably estimated. We also find that the radial
speeds obtained from two models are similar to each other
with the correlation coefficient of about 0.8.

[VI-1-1] The Probability of Solar Proton Events
(SPEs) depending on solar and interplanetary
type Il bursts

Sae—-Poom Youn', Young-Jae Moon'? ,and Jin—Hye

Park®

lﬂstmnomy ¢ Space Science, KyungHee University, Korea
*School of Space Research, KyungHee University, Korea

Solar Proton Events (SPEs, > 10 cm's”'sr’' with >10
MeV) are very important for space weather forecasting. It is
well known that they are associated with solar flares and/or
CME-driven shocks. Especially, the CME—-driven shocks have
been observed as solar and interplanetary type Il bursts. In
this study, we estimated the occurrence probability of SPEs
depending on three groups: (1) metric, (2) decameter—
hectometric (D-H), and (3) meter-to—kilometric (m-to—km)
type Il bursts. For this work, we used SPEs and all available
type Il burst data in 1996-2004. The primary findings of this
study are as follows. First, the majority (77%) of the
m-to—km type Il bursts are associated with SPEs and its
probability is noticeably higher than D—-H type Il bursts
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(56%) and metric type |1l bursts (45%). Second, the SPE
probability strongly depend on longitude: eastern (0%),
center(45%), and western (33%) for X-class associated
metric type Il bursts, eastern (15%), center (55%), and
western (50%) for X-class associated D-H type Il bursts,
eastern (17%), center (77%), and western (64%) for X—class
associated m-to—km type Il bursts. Third, for m—to—-km type
[l bursts, the SPE probability increases with CME speed:
400km/s<V <1000km/s (36%), 1000km/s <V<1500km/s
(40%), 1500km/s<V (66%). Finally, we expect that these
results will be used for setting up more reasonable solar
proton event forecasting models.

[VI-1-2] Relationship between plasma flows and
the near-Earth tail dipolarizations

Dae-Young Lee', H.-S. Kim?, S. Ohtani®

' Chungbuk_ National University, Korea

*Kyungpook National University, Korea

*The Johins Hopkins University Applied Physics Laboratory, USA

The magnetic dipolarizations at the tail are often, if not
always, associated with plasma flows of some magnitude.
The associated flow direction is known to be earthward
most often but not necessarily always. It is the primary goal
of this paper to clarify the association between
dipolarizations and the associated flow characteristics in
general, but with a primary emphasis on tailward flow cases.
Based on a number of dipolarizations that we identify at the
near—Earth tail using the THEMIS tail observations we first
confirm that dipolarizations can in general initiate in
association with both earthward and tailward flows. Also, the
main direction of the plasma flow, whether being earthward
or tailward, is not critical in determining the intensity of the
dipolarizations. We actually identify some events of tailward
flow—associated dipolarizations that are as much intense as
the earthward flow—associated events. The occurrence rate
of the tailward flow—associated dipolarizations is mainly
concentrated in the radial region of < 10 RE and in the
local time region of 22-01 hr. However, its relative
occurrence rate is rather low, ~19 % in the radial region
and ~15.3 % in the local time region, as compared to that
for the events associated with all other types of flows.
Furthermore, the flow direction often changes no matter
whether it is initially earthward or tailward near the onset
time. As a consequence, the net transport of the magnetic
flux during the main duration of the dipolarization process is
earthward for nearly all of the dipolarizations that initiate
with dominantly tailward flows near the onset, as is the case
for those that initiate with dominantly earthward flows.

[VI-1-3] Kinetic Properties of Plasmas at Earth's
Bow Shock
Ensang Lee', George Parks?, Mark Wilber?, and

Naiguo Lin?

!School ¢ Space Research, KyungHee University, Korea
*Space Sciences Lab., University of California, Berkeley,
cAa, usa

Earth's bow shock is a transition layer across which
properties of plasmas change irreversibly. Although some
features of the bow shock are well described by continuities
of fluxes of various macroscopic quantities, particle
dynamics across the transition layer is very complicated.
Observed phase space distributions show multiple ion beams
and partially thermalized ions around the transition layer. In
some cases, both hot magnetosheath ions and cold solar
wind ions simultaneously exist in the magnetosheath.
Electrons around the transition layer usually have flat-top
distributions with temperature anisotropy. From the observed
properties of the phase space distributions we will discuss
thermalization processes that occur across the shock
transition.

[VI-1-4] PIC simulation study of the turbulence
of the Alfven ion-cyclotron waves induced by
electromagnetic ion-cyclotron instability

Helen H. Kaang, Chang-Mo Ryu, Chinook Mok, and

Kicheol Rha
Department of Physics, POSTECH

The turbulence in the nonlinear regime of the
electromagnetic ion-cyclotron (EMIC) instability are
investigated via a particle—in—cell (PIC) simulation. EMIC
instability arises from anisotropic ion temperature and
excites the Alfven ion-cyclotron (AIC) waves. The excited
AIC waves undergo inverse—cascade via the nonlinear wave
interaction of two AIC and one ion density modes. Induced
jon density modes are the normal and second harmonic
ion—acoustic (IA) waves. They have the same group velocity,
but the second harmonic 1A mode only generates the
longitudinal electric field.
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[IV-2-2] Construction of 3D Earth Optical Model
for Earth Remote Sensing (Amon-Ra) Instrument
at L1 Halo Orbit

Dongok Ryu'?, ~Sehyun Seong'?, Jinsuk Hong®
Sug-Whan Kim'?

'Space 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

39’angin RerD Center, Samsung Thales Co., Ltd., 304
Chang-li, Namsa-Myun, Cheoin-Gu, Yongin, Kyungki-Do
449-885, Republic of Korea

We present construction of 3D Earth optical Model for
in—orbit performance prediction of L1 halo orbiting earth
remote sensing instrument; the Albedo Monitor and
Radiometer (Amon-Ra) using Integrated Ray Tracing (IRT)
computational technique. The 3 components are defined in
IRT; 1) Sun model, 2) Earth system model (Atmosphere,
Land and Ocean), 3)Amon-Ra Instrument model. In this
report, constructed sun model has Lambertian scattering
hemisphere structure. The atmosphere is composed of 16
distributed structures and each optical model includes
scatter model with both reflecting and transmitting direction
respond to 5 deg. intervals of azimuth and zenith angles.
Land structure model uses coastline and 5 kinds of
vegetation distribution data structure, and its non-Lambertian
scattering is defined with the semi-empirical “parametric
kernel method” used for MODIS (NASA) missions. The
ocean model includes sea ice cap with the sea ice area
data from NOAA, and sea water optical model which is
considering non-Lambertian sun—glint scattering. The IRT
computation demonstrate that the designed Amon-Ra optical
system satisfies the imaging and radiometric performance
requirement. The technical details of the 3D Earth Model,
IRT model construction and its computation results are
presented together with future—works.

[IV-2-3] In-orbit performance prediction for
Amon-Ra energy channel instrument

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

'Space Optics Laboratory, Dept. of Astronomy and Space
Science, 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

39”01151’11 RerD Center, Samsung Thales Co., Ltd., 304
Chang-li, Namsa-Myun, Cheoin-Gu, Yongin, Kyungki-Do
449-885, Republic of Korea

30 Bull. Kor. Spa. Soc. 20(1), April 2011

In this report, we present in—orbit radiometric performance
prediction for the Amon-Ra (Albedo Monitor and
Radiometer) energy channel instrument. The Integrated Ray
Tracing (IRT) computational technique uses the ray sets
arriving at the Amon-Ra instrument aperture orbiting around
the L1 halo orbit. Using this, the variation of flux arriving at
the energy channel detector was obtained when the
Amon-Ra instrument including the energy channel design
observes the Sun and Earth alternately. The flux detectability
was verified at the energy channel detector (LME-500-A,
InfraTecTM). The detector time response and RMS signal
voltage were then derived from the simulated flux variation
results. The computation results demonstrate that the
designed energy channel optical system satisfies the in—orbit
detectability requirement. The technical details of energy
channel instrument design, IRT model construction, radiative
transfer simulation and output signal computation results are
presented together with future development plan.
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[V-2-1] IGRINS : Collimating Mirror Mount
Opto-mechanical Design

Surangkhana Rukdee'?, Chan Park®, Moo-Young
Chun?, In-Soo Yuk®2, Sungho Lee?, Hanshin Lee®,
Kang-Min Kim?, Hwakyung Jeong®, Joseph
Strubhar®, Daniel T.Jaffe®

“iniversity of Science and Thehnology, Korea

zi(orea Astronomy and Space Science Institute, Korea
*University of Texas at Austin, USA
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The Korea Astronomy and Space Science Institute (KASI)
and the Department of Astronomy at the University of Texas
at Austin (UT) are developing a near infrared wide—band
high resolution spectrograph, IGRINS (Immersion Grating
Infrared Spectrograph). The white—pupil design of the
instrument optics uses 7 cryogenic mirrors including 3
aspherical off-axis collimators and 4 flat fold mirrors. Two
of the 3 collimators are H- and K-band pupil transfer
mirrors and they are designed as compensators for the
system alignment in each channel. Therefore, their mount
design will be one of the most sensitive parts in the IGRINS
optomechanical system. The design work will include the
computer—aided 3D modeling and finite element analysis
(FEA) to optimize the structural stability of the mount
models. The mount body will also include a tip-tilt and
translation adjustment mechanism to be used as the
alignment compensators.

[V -2-2] Alignment estimation performance of
Multiple Design Configuration Optimization for
three optical systems

Eunsong Oh'?%, Seonghui Kim*, Yunjong Kim®®,
Hanshin Lee’, and Sug-Whan Kim'®

"Space Optics Laboratory, Dept. of Astronomy, Yonsei
University, Korea

*Korea Ocean Satellite Center, Korea Ocean Research e
Q)eve[opment Institute, Korea

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

4?(0rea Aerospace Research Institute, Korea

*Dept. of Science of Measurement, University of Science
& Technology, Korea

“Korea Research Institute of Standards and Science, Korea
"MeDonald Observatory, The University of Texas at
Austin, United States

In this study, we investigated alignment state estimation
performances of the three methods i.e. merit function
regression (MFR), differential wavefront sampling (DWS) and
Multiple Design Configuration Optimization (MDCQ). The three
target optical systems are 1) a two-mirror Cassegrain system
for deep space Earth observation, 2) intermediate size three—
mirror anastigmat for Earth ocean monitoring, and 3)
extremely large segmented optical system for astronomical
observation. We ran alignment state estimation simulation for
several alignment perturbation cases including Tmm to 10mm
in decenter and from 0.1 to 1 degree in tilt perturbation error
for the two—mirror Cassegrain system. In general, we note
that MDCO shows more competitive estimation performance
than MFR and DWS. The computational concept, case
definition and the simulation results are discussed with
implications to future works.

[V-2-3] Opto — Mechanical Design of IGRINS
Slit-viewing Camera Barrel

In-Soo Yuk*®, Chan Park®,
Moo-Young Chun?,

Heeyoung Oh'?,
Hanshin Lee®, Sungho Lee?,
Daniel T.Jaffe®

"University of Science and Thehnology, Korea

* Korea Astronomy and Space Science Institute, Korea
*University of Texas at Austin, USA

IGRINS (Immersion GRating INfrared Spectrometer) is a high
resolution wide—band infrared spectrograph developed by
Korea Astronomy and Space Science Institute (KASI) and the
University of Texas at Austin (UT). The slit-viewing camera
is one of four re-imaging optics in IGRINS including the
input relay optics and the H- and K- band spectrograph
cameras. Consisting of five lenses and one Ks-band filter,
the slit viewing camera relays the infrared image of 2' x 2'
field around the slit to the detector focal plane. Since
IGRINS is a cryogenic instrument, the lens barrel is
designed to be optimized at the operating temperature of
130 K. The barrel design also aims to achieve easy
alignment and assembly. We use radial springs and axial
springs to support lenses and lens spacers against the
gravity and thermal contraction. Total weight of the lens
barrel is estimated to be 1.2 kg. Results from structural
analysis are presented.
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[VI-2-2] Structural design revision of KRISS
profilometer for improved measurement accuracy
Kil-jae Jung"*®, Ho-Soon Yang®, Hyug-Gyo Rhee®,
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The previous KRISS profilometer design used an aluminum
profile structure to which a bar-type reference mirror
subsystem and the measurement subsystem are mounted.
The earlier design suffers from low stiffness as shown from
the first resonance mode of 45.1 Hz. The improved
mechanical design we describe in this study replaces the
aluminium profile structure with a granite structure of
1340x220x230 in dimension. The finite element analysis
results for the revised design show 0.001 degree in probe
contact angle variation. The first resonance mode was
computed to 91.2 Hz that is much better than 45.1 Hz from
the previous design. We describe the improved design,
structural analysis results and how these results would
satisfy the form accuracy requirement of 1 um PV.
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[IV-3-2] Verification of a hybrid control approach
for spacecraft attitude stabilization through
hardware-in-the-loop simulation

Sung-Woo Kim and Sang-Young Park

Astronomy, Yonsei University, Seoul, Korea

State dependent Riccati equation (SDRE) control technique
has been widely used in the control society. Although it
solves nonlinear optimal control problems, which minimizes
state error and control efforts simultaneously, it has
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drawbacks when it is to be applied to the real time systems
in that it requires much computational efforts. So the real
time system whose computational ability is limited (for
example, satellites) cannot afford to use SDRE controller. To
solve this problem, a hybrid controller which is based on
MSDRE (Modified SDRE) and ANFIS (Adaptive Neuro—-Fuzzy
Inference System) has been proposed by Abdelrahman et al.
(2010). We propose a hybrid controller based on SDRE and
ANFIS, and apply the hybrid controller to the hardware
attitude simulator to perform a HIL (Hardware—In-the—Loop)
simulation. Through HIL simulation, it is demonstrated that
the hybrid controller satisfies the control requirement and the
computation load is reduced significantly. In addition, the
effects of statistical properties of the ANFIS training data to
the performance of the ANFIS controller have been analyzed.
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[P-2] A Validation Test of the Eddington
Approximation by the Radiation-Hydrodynamics
Kiehunn Bach' & Yong—-Cheol Kim?

Iofonsei University Observatory, Seoul, Korea
“Dept. of Astronomy, Yonsei University, Seoul, Korea

Recent multi-dimensional hydrodynamics (HD) and realistic
radiative transfer (RT) simulations have been at the forefront
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of numerical astrophysics. In particular, a number of
problems in stellar atmospheres have been solved with a
detailed computation incorporating Radiation—Hydrodynamics.
Now the computational cost of stellar convection simulation
has come within reach of currently available computational
power. In this study, we investigate a reliable radiative
transfer scheme in the context of the 3-D hydrodynamical
stellar modelling. Our computation is based on the high
resolution Large eddy simulation (LES) for fully compressible
turbulent flows of the solar convection in conservative
forms. During several convective turn—-over times, the 3-D
snapshots have been compiled with a second order
accuracy of the Alternating Direction Implicit/Explicit on
Staggered Mesh method (ADISM). For a direct computation
of radiation fields, the Accelerated Lambda lteration (ALI)
methods have been applied to hydrodynamical medium,
considering the Opacity Distribution Function (ODF) as a
realistic scheme for non—grey problems. With a spatial and
temporal average of the time-dependent 3-D structures, we
test the validity and reliability of the classical approximations
such as grey atmospheres and the Eddington approximation.
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and NGC 6723, we carried out multi-color photometry in
Caby band for the data obtained from the CTIO 4m Blanco
telescope. Confirming the result of Lee et al. (2009), we

found two discrete populations of the RGB stars in NGC
6656. A new finding is that the (hk, y) color-magnitude
diagram of NGC 6723 shows two distinct RGB sub-—
populations with different calcium abundances. This
suggests that NGC 6723 may also be a possible relic of

o] AFdA= 34 AL ol d4dF(interacting
wind)ell <J3] AAE wA F27} £A15}=A], Chandra 914 #
Sol ol X-4 ele] weg bl B LEHH 54
dwarf galaxies that merged into the Milky Way in the past.
Thus our results add further constraints to the merging

2 H]94 7} (shock heating)? 28 &#o] HoleAd ojgh
scenario of the Galaxy formation.
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[P-7] The Kinetic Effects on the Relativistic
Shock Evolution
Eun-Jin Choi', Kyoung-Wook Min', Cheong-rim
Choi', Ken-Ichi Nishikawa™
*CSPAR, University of Alabama in funtsville, NSSTC

CME plasmas observed by SOHO/UVCS

Jin-Yi Lee' and John C. Raymond?

i
[P-5] The fractional ratios of low ionization state

'xarsT

Relativistic jets are believed to exist in active galactic nuclei
(AGNs), black hole binaries, and gamma-ray bursts (GRBs).

IKyung Hee University, Korea
*Harvard-Smithisonian Center for Astrophysics, Cambridge
Ma usa
We investigate the fraction of low ionization state plasma for
10 CME events observed by the Solar and Heliospheric
Observatory (SOHO)/Ultraviolet Coronagraph Spectrometer
(UVCS). The UVCS obtains UV spectra of plasma in various

jonization states. The CME plasmas are often detected in O
But their composition is still poorly understood and it has

VI (3x10°K), C lll (7x10K), and Lya. Earlier in situ
observations by the Advanced Composition Explorer
(ACE)/Solar Wind lon Composition Spectrometer (SWICS)
have shown mostly high ionization state plasmas in CME
been argued that magnetic fields could play an important
dynamic role in these jets. To understand the kinetic effect
of the relativistic shock evolution, we performed the 3D
simulation with parallelized relativistic-PIC (RPIC) based on
MPI. The unmagnetized and magnetized jet is injected to the
ambient medium in the simulation. The results are presented
with respect to the different magnetization and direction of

events, which implies that most CME plasmas are heated
during their expansion in the solar corona. In addition, the

study of 10 years survey of SWICS observations indicates
the jet and the ambient cloud.

that only ~5% of events show cold plasma in the
observations. The small fraction of ACE events that show

low ionization plasma requires either that cool gas fill a

similarly small fraction of the CME at UVCS heights, or that
the plasma becomes ionized above the UVCS slit. The
results also show small fractions of the low ionization state
plasmas observed by the SOHO/UVCS for 10 CME events.

However, the CME events associated a prominence eruption
[P-8] Statistical analysis of solar wind
parameters during the magnetic storm period

Ga—-Hee Moon
Daegu Science High School, Korea
It is generally believed that the occurrence of magnetic
storm depends upon the solar conditions, especially

show relatively larger fractional ratio than the CME events

that are not associated with a prominence eruption. This
result is coincident with the ACE observations that indicate a

small fraction of cool gas in CME plasma. In contrast, if

cool gas show larger fraction, this may indicate a heating of
southward IMF component. To understand the solar
wind-magnetosphere coupling, the influence of the solar
wind parameters on the development of magnetic storms is

examined during the maximum phase of the solar cycle 23
(1999~2003). For this purpose the time-integrated solar
wind parameters are compared with the time-integrated Dst

index during the main and recovery phases of the each

magnetic storm separately. Also examined is how the
direction change of IMF By and Bz components (in GSM

CME plasma as it expands through solar corona.
[P-6] The Multiple Stellar Populations of Red
Giant Branches in the Globular Clusters NGC

coordinate) during the main phase is related with the
development of storm. Some results are worth noting: First,
it is found that the correlation is high between the time—
integrated IMF Bz and the time—integrated Dst index during

35

6656,

Roh'?, and Jae-Woo Lee™®
Iﬂ)epartment of Astronomy, Yonsei University, Korea
“Center for Galaxy Evolution Research, Yonsei University,

and NGC 6723
Sang-Hyun Chun', Young-Jong Sohn'?,
*Department of Astronomy and Space Science, ARCSEC,

Young-Wook Lee' 2 Sang-ll Han'?, Dong-Goo
XTSI Y Mewd 13, 201149 49

Korea
Sejong University, Korea
To investigate the color distributions of the red giant branch
(RGB) stars in two Galactic globular clusters NGC 6656
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the main phase of magnetic storms. On the other hand, the
high correlation is found, with the correlation coefficient
being 0.84, between time-integrated Dst index and
time—integrated solar wind speed during the recovery phase.
Second, the extremely high correlation, 0.95, is found
between time-integrated solar wind speed and duration time
while the low correlation, 0.13, is found between
time-integrated Bz and duration time during the recovery
phase. Third, the direction of Bz plays a more important
role in developing magnetic storms than that of By.
Regardless of the By direction, about 43% of storms
occurred when Bz component showed steadily negative
value. Fourth, the fluctuations of IMF By and Bz
components seem to be one of the main sources leading to
the development of magnetic storm.

[P-9] Interaction and Dynamical Evolution of
Transiently Enhanced Ring Currents and the
Earth's Magnetosphere

Geunseok Park'?, Gwangson Choe®®, Hongdal Jun®,

Sunjung Kim®, Hyunnam Kim®, and Ae-sook Suh'
"National Meteorological Satellite Center, Korea
Zﬂstmnomy ¢ Space Science, KyungHee University, Korea
*School of Space Research, Kyung Hee University, Korea

In this thesis, we have investigated the interaction and
dynamical evolution of transiently enhanced Ring currents
and the Earth's magnetosphere by numerical
magnetohydrodynamic simulation. For simplicity, an
azimuthally symmetric magnetosphere without influence of
solar wind is assumed. The initial condition is composed of
a locally enhanced ring current created by a z-pinch type
pressure and magnetic field profiles superposed on the
Earth's dipole magnetic field. A highly concentrated current
profile can generate a magnetic island in the
magnetosphere. The magnetic island reconnects with the
earth—connected ambient field and is gradually destroyed
while the system approaches an equilibrium. It is found that
the waves propagating outward perpendicular to the
magnetic field are fast mode waves due to expansion of the
high pressure region in the ring current and the waves
propagating almost parallel to the magnetic field are slow
mode waves mostly of a sonic nature. The guantitative new
findings presented in this thesis are among others the time
scale for a transient ring current being relaxed to a steady
current, the initial ring current enhancement required to
evolve into the observed ring current, and the reverse
current in the reconnection region.

[P-10] Comparison of geoeffective coronal mass
ejection(CME) parameters for geomagnetic
storms

Jae-0Ok Lee', Yong—-Jae Moon', Kyoung-Sun Lee?

'School of Space Research, KyungHee University, Korea
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2/‘Zl.stronomy e Space Science, KyungHee University, Korea

In this study, we have compared the geoeffective
parameters of coronal mass ejections (CMEs) to predict
geomagnetic storms. For this we considered 50 front-side
full halo geoeffective CMEs whose cone model parameters
and earthward direction parameter were derived. For each
CME we used its radial velocity (Vr) from the cone model,
projected velocity (Vp), source longitude (L), angle between
cone axis and the plane of sky (y), and earthward direction
parameter (D). We made multiple linear regression analysis
to find out the relationship between Dst index and CME
parameters. Major results are as follows. (1) Vr and L have
a higher multiple correlation coefficient (0.67) than Vp and L
(0.49) with Dst index. (2) When we add the parameter D,
the multiple correlation coefficients increased from 0.67 to
0.77 and 0.49 to 0.66, respectively. (3) A new combined
parameter Vr x D has a higher correlation coefficient (0.79)
than another combined parameter Vr x y (0.72) with Dst
index. Our results demonstrate that the earthward direction
parameter together with cone model parameters greatly
improve the relationship between Dst index and CME
parameters.
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[P-13] VPHG Thermal Cycling Test: Initial Results
Juhee Lim', Sungho Lee?, Hyeonju Jeong®, Casey

Deen’, Jared Rand*, Michael Gully-Santiago®,
Weisong Wang”, Hanshin Lee®, Joseph Strubhar®,
IN-Soo Yuk®>®°, Chan Park?, Kangmin Kim?,
Heeyoung Oh® Surangkhana Rukdee®, Hwakyung
Jeong®, Moo-Young Chun?, Soojong Pak®, Tae-Soo
Pyo®, Daniel Jaffe’

"Dept. of Astronomy and Space Science, Kyung Hee
University,

*Korea Astronomy and Space Science Institute,

“School of Space Research, Kyung Hee University
“Dept. of Astronomy, University of Texas at Austin,
*McDonald Observatory, University of Texas at Austin
*Subaru Telescope, National Astronomical Observatory of
Japan

We describe thermal cycling tests performed for volume
phase holographic (VPH) gratings and present preliminary
results. VPH gratings are used as the cross—dispersers of
Immersion Grating Infrared Spectrograph (IGRINS) since this
type of gratings have higher efficiency in a more compact
optical layout than conventional reflection gratings. However,
the fact that VPH gratings are new to infrared instruments
operating at cryogenic temperatures raises gquestions on their
performance at lower temperatures. Particularly, concerns of
thermal durability are caused by the structure of VPH
gratings in which a dichromated gelatin layer is sandwiched
by two cover glasses. To test the ability of VPH gratings to
survive a number of thermal cycles, we built a test dewar
and an optical measurement setup. We measure the
transmission and dispersion efficiency of a VPH grating
sample before and after each set of thermal cycles at the
maximum safe cooling rate of about 4 degrees per minute.
After a cycle of five cooldowns down to about 100 K, we
check any new physical cracks or defects by eye, any
change in the material (particularly gelatine) property like
becoming foggy by transmission measurement, and any
change in the grating performance by measuring the
dispersion efficiency. In this presentation, we report the
preliminary results from the initial five cooldowns.
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[P-23] MTF Measurement Error Analysis Due to
the Vibration effect for Space Electro-Optical
System

Seonghui Kim, Eung-Shik Lee, Jeoung—Heum Yeon,

Dae-Jun Jung, Young—-Chun Youk, Hong-Sul Jang,
Deoggyu Lee, Suyoung Chang and Seunghoon Lee

Satellite Optics Technology Department, Korea Aerospace
Research Institute, Korea

For large electro—optical payload, the MTF performance test
with full-aperture collimator should be done in extremely
stable environment. In this configuration, it has some noise
sources such as air turbulence, electronics noise, natural
frequency, and some kind of gravity compensator to effect
the edge spread function (ESF) measurement. The random
noise like air turbulence and electronics noise could be
minimize to ESF smoothing process but micro-vibration
sources are cannot be removed completely because they
affect directly to the slop of ESF curve during a few
seconds of measurement time. We present the simulation
result for the MTF variation from these micro—vibration
Sources.

[P-24] Conceptual Design of X-ray Detector
System on Future Lunar Explorer
Jae-Woo Park', Young-Joo Song', Youn Kyu Kim',

Joo—Hee Lee', Eun-Sup Sim', and Kyeong Ja Kim?
lil(orea Aerospace Research Institute, Daejeon, Korea
*Korea Institute of Geoscience and Mineral Resources,
Daejeon, Korea

We present the results for the scientific payload, on a
potential planetary mobile system in Korea. The X-ray
spectrometer would be selected to detect the surface
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element of the moon. Additionally, the X-ray generating
source should be contained in this spectrometer to ionize
the electron that the previous X-ray detector system have
been used the alpha particle on this purpose. However, it
yields a radioactive problem that the need for safety have
been suggested. The COOL-X is a noble, miniature X-ray
generator which uses a pyroelectric crystal to generate
electrons that produce X-ray. Here, we would like to apply
COOL-X in our X-ray detector system for future lunar
exploration. A system of four X-ray generators surrounding
one X-ray detector which can produce enough flux of 108
photon/s was designed. This conceptual design can be
modified according to the performance evaluation and the
total system will be manufactured for the next two years.
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[P-74] A design of method to restart simulator
models without closing current running simulator
(GenSim)

Cheol-Hea Koo, Su—Hyun Park

Korea Aerospace Research Institute, Korea

In GenSim(Generic Simulator), software simulator for
validation and verification tool for flight software, there is a
simulator model organizer which charges of managing
simulator model invocation and initialization. It works nicely
since all simulator models have pyramid architecture, that
means a top simulator model(e.g. spacecraft model) has
servant simulator models(i.e. spacecraft components, for
example OBC, RIU, MPIU, P/L, Gyro, Sensor, Actuator and
etc), and also the servant simulator models have H/W
equipment models(e.g. ram, rom, |/o, processor and etc).
So, all simulator models including spacecraft model and sub
spacecraft component models are tightly connected and
initialized at once when the top simulator model is initialized
It is possible because technically the top simulator model is
a class and the sub components models are member of the
class. Every time a simulator model is added, the simulator
model organizer manages a simulator model list structure to
hold the new added simulator model. So it is possible to
invoke a call for the all registered simulator models on the
simulator model list structure. A request is issued at use on
GenSim in convenience view. [t is inconvenient for restarting
of GenSim since user must close the current running
GenSim and then after rerun GenSim. But during software
development phase frequent restart of GenSim is inevitable
with regard to software debug. So smooth restarting method
is implemented to restart GenSim without closing current
running one. It is done with adding a function(class method)
which re-initializes the all registered simulator models in the
simulator model list structure in the simulator model
organizer. If user calls the re—initialize API of the top
simulator model, all inferior sub simulator models are
re—initialized also. In this case, it is possible to select which
one will be re-initialized or which one shall not be
re—initialized since MRE(Monitoring and Reconfiguration
Electronics) or SGM(Safe Guard Memory) is not supposed to
be re-initialized during mission life. In this paper, the design
modification and interface evolution of simulator model
organizer are presented.

[P-75] An Intermediate Safety Review for the
Satellite Operation at the Range
Jeong—Heum Im"? and Jinyoung—Suk®

I‘J@rea Aerospace Research Institute, Korea
*Chungnam National University, Korea

A 1 ton class of earth observation satellite is being
developed. And this paper describes an intermediate safety
review conducted on the satellite program. To protect
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personnels, properties, and environments from adverse
effects of accident associated, a thorough safety program
plan has been established and implemented. Based upon
the safety program plan, all hazards and their causes have
been identified and appropriate measures for eliminating,
reducing or controlling all hazards have been cleared and
implemented. Specific verification methods have been
determined. And satellite/GSE interfaces, launch site
operations, procedures, and implementation schedule has
been assessed.

[P-76] COMS L-Band EIRP Measurement in 10T
Phase
Durk-Jong PARK, Hyung—Mo YANG, Sang-Il AHN

Korea Aerospace Research Institute, Korea

As a part of payload |I0T phase, COMS L-Band EIRP
(Effective Isotropically Radiated Power) was measured. For
the EIRP measurement after satellite was separated from
launcher, signal level received by ground station antenna is
usually applied. In this paper, it was proposed to use not
only signal level but also signal Eb/No to calculate L-Band
transmission power. After determining test configuration for
the measurement, L-Band signal chain of ground station
was checked unit-by-unit while test signal was injecting into
the L-Band LNA input port. In addition, L-Band G/T
measured by using the Sun was referred. L-Band EIRP was
calculated from signal level and Eb/No through link analysis.
As a result, it was shown that L-Band EIRP of satellite in
|OT phase is similar to that of satellite in integration and
test phase.

o
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codeE ROM3} RAMOl 247} loaddte] T-5A17S ) oj® x}o]
7F wAsh=A] H)al 4 skdek. LEON3 processor] emulator
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[P-80] Preliminary Design and Simulation Results
for Planetary Mobile Robot's Manipulator
Young—-Joo Song, Youn Kyu Kim, Jae-Woo Park,

Joo—Hee Lee, and Eun-Sup Sim

Korea Aerospace Research Institute, Daejeon, Korea

As to prepare for the future Korea's planetary exploration
missions, preliminary design results for planetary mobile
robot's manipulator is designed and simulation results are
provided. To design a fictitious planetary mobile robot's
manipulator, SolidWorks design tool is used and various
simulation results are obtained using ADAMS simulation
software. For manipulator's kinematics, two different DOFs
(4 DOF and 5 DOF) are considered and their accessibilities
to a certain target location is analyzed. For End-Effectors, it
is assumed that four different on—board science payloads
are mounted. To allocate these payloads, three different
shapes (turret, semi-circular and rectangular) of PAW
(Position Adjustable Workbench) is considered. A "step"
shaped fictitious planetary virtual terrain is modeled and
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accessibilities, every four different payloads with having
different PAW type, are analyzed to the different side of
modeled virtual terrain. As expected, 5 DOF manipulator
showed fine accessibilities than 4 DOF manipulator at every
situation that may arise during the manipulator's operations.
For the shapes of different PAWS, it is found that "turret
type" PAW is the most profitable to accommodate four
different on—-board science payload to provide the best
accessibility, without any self interferences or to the target
terrain. Preliminary design and simulation results provided in
this work are expected to be applied to the further
development of Earth-based test model.
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Solar Plasma Research Group

An important goal of this group is to understand the
Sun—Earth system by clarifying the dynamic nature of solar
magnetic fields which are the origin of activity observed in a
solar—terrestrial  environment. The group members are
Tetsuya Magara (leader), An Jun Mo, Lee Hwanhee, and
Kang Jihye. The key topics are the generation of magnetic
fields in a deep interior of the Sun, transport of magnetic
fields in the solar convection zone where the magneto-
convection is a key process, emergence of magnetic fields
into the solar atmosphere, diffusion of magnetic field in the
solar atmosphere observed as solar flares and jets, and
eruption of magnetic fields into the interplanetary space
observed as coronal mass ejections. We also collaborate
closely with a space weather group in NiCT (National
Institute of Information and Communications Technology) for
developing a realistic space weather model.
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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,
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observational aspects. For the observational investigations,
our studies have covered the whole electromagnetic
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