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Development of Langmuir Probe, Retarding
Potential Analyzer and lon Drift Meter to
measure the equatorial region of ionospheric
plasma

Jun-Chan Lee!, Kyoung-Wook Min', Jong-Dae Sohn',
Goo-Hwan Shin®

YKorea Advanced Institute of Science and Technology
2Satellite Technology Research Center
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13:40 [I-3-1]
Mechanical design process of ISSS payload
Han-ik Kim!, Hee-Keon Cho?, Kyoung-Wook Min'

1Depan‘ment of Physics, KAIST, Daejeon, Korea
2Ana’ong National University, Andong, Korea
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173@]"4]1345’_ %—?—%}*}QF{, 2Space Science Laboratory, University of
California at Berkeley, 3@%@%‘—%—’?—%?1
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14:55 [1-3-6]

XA SEHY SF714 EAA

A, Azel, ozl qey!, eeg!, M5s! wxgl
Michael McCarthy®, J. G. Sample*, D. Larson!, G. K. Parks’,
NAS°, AL, AR, e’

173@]1;]1;}5;_ O RERA}SHT} 21&1]5"—_‘]0}0], 3Earth and Space Science, UW,
Seattle, 4Space Science Laboratory, UC, Berkeley, 5@%@%’—%—?—%%%
BEASAAE

15:10~15:30 EHx|AIZI &A

H1gEz (Stl)
M II-1 Intl Session: SW-Magnetosphere Interaction
Z&: K. H. Kim (KHU)

15:30 [lI-1-1]
Observational evidence of contact discontinuities

W.-C. Hsieh!, J.-H.Shue!, J.-K.Chao!, T.-C.Tsai’,

Z. Nemecek®, . Safrankova®

Unstitute of Space Science, National Central University, Jhongli,
Taiwan

National Center for High-performance Computing, Hsinchu,
Taiwan

3Facuh‘y of Mathematics and Physics, Charles University, Prague,
Czech Republic

15:50 [lI-1-2]
Effects of radial interplanetary magnetic field on
the magnetospheric system

J.-H. Shue

Institute of Space Science, National Central University, Jhongli,
Taiwan

16:10 [lI-1-3]
MHD Simulations for Substorm Observations
under Northward IMF Conditions

Kyung Sun Park'?, Dae-Young Lee?, Tatsuki Ogino®,
Dong-Hun Lee!

1SSR, Kyung Hee University, Korea

2Deparl‘ment of Astronomy and Space Science, Chungbuk
University, Korea

3STEL, Nagoya University, Japan

16:25 [lI-1-4]
Theoretical construction of solar wind electron

temperature anisotropy versus beta relation for
the whistler instability

Hyangpyo Kim'?, Jungjoon Seough®, Junga Hwang!?,
Peter H. Yoon*

YKorea Astronomy and Space Science Institute, Korea
2Um‘versjty of Science and Technology, Korea

3Facuh‘y of Human Development, University of Toyama, Japan
41nstjtute for Physical Science and Technology, University of
Maryland, College Park, USA

o
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16:40 [lI-1-5]

Generation of coherent ion acoustic solitary
waves in inhomogeneous plasma due to
electron hole propagation

Kyunghwan Dokgo!, Minho Woo?, Cheong-rim Choi',
Kyoung-Wook Min!, Junga Hwang3

YKorea Advanced Institute of Science and Technology. Korea
’National Fusion Research Institute, Korea
3Korea Astronomy and Space Science Institute, Korea

16:55 [lI-1-6]
Study on the Electron Heat Flux Instabilities
using Particle-in-cell Simulation

Eunjin Choi, Kyoung-Wook Min, Kyunghwan Dokgo

Korea Advanced Institute of Science and Technology
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AM* Marc R. Lessard

173@]"4]1345’_ Q. ERASha} %Center for Space Science and Engineering
Research, Virginia Tech, 3Space Science Center, University of New
Hampshire
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16:30 [lI-2-5]
Making and Environmental Test of CNUSAIL-1

Changgu Han, Hongju So, Soyeon Koo, Gyeonghun Kim,
Yeona Yoo, Sua Song, Sungkeun Kim, Bockyoung Oh,
Beomki Woo, Seungkeun Kim

Chungnam National University
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15:45 [lI-3-2]
New Material for Telescope Mirrors - CFRP
Young-Soo Kim, Jihun Kim, Je Heon Song

Korea Astronomy & Space Science Institute

16:00 [11-3-3] SHZHEHTH 20|X Y=HAILH
X=X g

sen, 9%, #59. 9

S|

=2

ogh

16:15 [11-3-4]
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A9, 0lFY, B, ol%8], HoA

16:30 [lI-3-5]
The distribution of Arctic sea ice thickness in
the winter from SMOS satellite

Seongsuk Lee, Yu Yi

Chungnam National University

16:45 [lI-3-6]
Effects of Geomagnetic Storms on Precise Orbit
Determination for LEO Satellites Using Satellite



Laser Ranging Observations

Young-Rok Kim!, Woo Kyoung Lee!, Hyosub Kil%,
Young-Sil Kwak!, Eunseo Park!, Hyung-Chul Lim'

YKorea Astronomy and Space Science Institute
ZApp]ied Physics Laboratory, Johns Hopkins University

17:00~17:10 Z20|2

H1ZEz (St)
H =3Z9 |
3 ASY (KAs)

17:10 [IS-1]
Science & Technology at the Period of Creative
Economy

Seoklae Lee

Ministry of Science, ICT and Future Planning

o
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HigEz (StH)
B 1lI-1 Intl Session: Inner Magnetosphere |
F & J. A Hwang (KASI)

08:30 [llI-1-1]

Estimation of pitch angle diffusion rates and
lifetimes of electrons due to EMIC waves in a
realistic field model

Suk-Bin Kang!, Kyoung-Wook Min', Mei-Ching Fok?,
Kyoung-Joo Hwang®®, Junga Hwang? Cheong-Rim Choill

1Deparl‘ment of Physics, Korea Advanced Institute of Science and
Technology, Daejeon, Korea

’NASA Goddard Space Flight Center, Greenbelt, Maryland, USA
3Universjty of Maryland Baltimore County, Maryland, USA

*Korea Astronomy and Space Science Institute, Daejeon, Korea

08:45 [llI-1-2]
Particle Enhancements in Slot region

Jaejin Lee!?, Geun-Chan Park!?

YKorea Astronomy and Space Science Institute

2Um‘versity of Science and Technology
3Ch ungnam National University

09:00 [llI-1-3]
Japanese Geospace Exploration: ERG
PROJECT

Y. Miyoshi', I. Shinohara®, T. Takashima® K. Asamura’®,
H. Matsumoto®, N. Higashio?, T. Mitani®, S. Kasahara®, S.
Yokota®, Y. Kazama®, M. Hirahara!, Y. Kasaba®,

A. Matsuoka®, H. Kojima®, M. Fujimoto®, K. Shiokawa!,
K. Seki', Y. Nakamura®, K. Nitta’, S. Fukuda®, E. Ogawa’,
T. Ono?, The ERG Project Team

1STEL, Nagoya University, Japan

2]AXA, Japan

SASIAA, Taiwan

*Tohoku University, Japan

5R[SH, Kyoto University, Japan

09:20 [llI-1-4]

A prediction model for the global distribution of
whistler chorus wave amplitude developed
separately for two latitudinal zones

Jin-Hee Kim!, Dae-Young Lee!, Jung-Hee Cho',
Dae-Kyu Shin', Kyung-Chan Kim? Wen Li’,
Thomas K. Kim!

1Depan‘ment of Astronomy and Space Science, Chungbuk
National University

%Korea Astronomy and Space Science Institute
3Deparl‘mem of Atmospheric and Oceanic Sciences, UCLA

09:35 [llI-1-5]
EMIC Wave Activity at Geosynchronous Orbit
during Quiet Geomagnetic Conditions

Jong-Sun Park, Khan-Hyuk Kim, Dong-Hun Lee

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

Mgz (¥S)
M 1I-2 Intl Session: Innoosphere |
A W. A Lee (KASI)

08:30 [lllI-2-1]

Characteristics of the afternoon E-region plasma
density irregularities in middle latitudes

Young-Sil Kwak!?, Tae-yong Yang'?, Hyosub Kil®

YKorea Astronomy and Space Science Institute, Korea
ZUm‘versity of Science and Technology, Korea
3The Johns Hopkins University Applied Physics Laboratory, USA

o
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08:45 [llI-2-2]

SuperDARN HOkkaido Pair of (HOP) radars:
present status and scientific objectives

Nozomu Nishitani, Tomoaki Hori, Super DARNHOP radars
group

Solar-TerrestrialEnvironmentLaboratory(STEL),
NagoyaUniversity, Japan

09:05 [llI-2-3]

Low- and mid-latitude ionosphere as observed
by the Swarm constellation

Jaeheung Park, Young-Sil Kwak

Korea Astronomy and Space Science Institute, Korea

09:20 [llI-2-4]

lonospheric space weather monitoring by
FORMOSAT-3/COSMIC and following
FORMOSAT-7/COSMIC-2

I-Te Lee!, J. Y. Liu*®, C. H. Lin* T. Matsuo®,

H. F.Tsai’

1Meteoro]ogica] R&D Center, Central Weather Bureau, Taipel,
Taiwan

®National Space Organization, Hsinchu, Taiwan

3nstitute of Space Science, National Central University, Jhongli
City, Taiwan

4Department of Earth Science, National Cheng Kung University,
Tainan, Taiwan

5Cooperatjve Institute for Research in Environmental Sciences,
University of Colorado Boulder, Boulder, Colorado, USA
6Space Weather Prediction Center, National Oceanic and
Atmospheric Administration, Boulder, Colorado, USA

09:40 [llI-2-5]

Evaluation of IRI-2012 by comparison with
JASON-1 TEC and incoherent scatter radar
observations during the 2008-2009 solar
minimum period

Eun-Young Ji, Geonhwa Jee, Young-Bae Ham

Korea Polar Research Institute, Korea

Mgz (]41)
W -3 StapE |
g 9= AEY)

08:30 [lI-3-1]
Lunar dust environment using LDEX data
onboard LADEE

Seunghee Son, BongJae Kuk, Joo Hyeon Kim,

16 Bull. Kor. Spa. Soc. 24(1), April 2015

Haingja Seo

Korea Aerospace Research Institute

08:45 [llI-3-2]

Science Themes using an Optical Imaging
System of Korea Pathfinder Lunar Orbiter
Eunhyeuk Kim, Joo Hyeon Kim, Seunghee Son,
Bangyeop Kim

Korea Aerospace Research Institute

09:00 [111-3-3]
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09:15 [llI-3-4]
Magnetic Anomalies inside Mare Crisium: Lunar
Prospector Observations

Khan-Hyuk Kim, Seul-Min Baek, Ho Jin
Kyung Hee University

09:30 [llI-3-5]

A study of paleomagnetic pole position using
isolated magnetic anomalies on the lunar near
side

Seul-Min Baek, Khan-Hyuk Kim, Ho Jin

School of Space Research, Kyung Hee University

10:00~10:30 F2], 20|S

H1ZEZ (S2H)
m =T |
F&: Y. H. Kim (&3} (CNU)

10:00 [IS-2]
Overview of imaging the planetary exospheres in
the EUV spectral range

Ichiro Yoshikawa

University of Tokyo



Higzz (StH)
B 1 Int'l Session: Inner Magnetosphere II
EE: J. J. Lee (KASI)

10:35 [IV-1-1]

New model fit functions of the plasmapause
location determined using THEMIS observations
during the ascending phase of Solar Cycle 24

Junghee Cho!, Dae-Young Lee!, Jin-Hee Kim!, Dae-Kyu
Shin!, Kyung-Chan Kim? Drew Turner®

1Chungbuk National University
%Korea Astronomy and Space Science Institute
3The Aerospace Corporation

10:50 [IV-1-2]
Formation of the oxygen torus in the inner
magnetosphere: Van Allen Probes observations

M. Nose, S. Oimatsu, K. Keika, C. A. Kletzing, W. S.
Kurth, S. De Pascuale, C. W. Smith, R. ]J. MacDowall,
S. Nakano, G. D. Reeves, H.E. Spence, B.A. Larsen

University of Tokyo

11:05 [IV-1-3]
Spatio-temporal evolution of the poloidal Alfven
wave

Jiwon Choi, Dong-Hun Lee, Khan-Hyuk Kim, Ensang
Lee, Sung-Hwan Lee, Jaejin Jang
School of Space Research, Kyung Hee University

11:20 [IV-1-4]

Ground-satellite coherence analysis of externally
driven compressional waves observed in the
dayside inner magnetosphere

Khan-Hyuk Kim', Ki-Jeong Kim", Jong-Sun Park",
Dong-Hun Lee!, William Kurth®, Craig Kletzing?,
John Wygant3

leung Hee University
ZUm‘versity of lowa
3Um‘versity of Minnesota

11:35 [IV-1-5]

Characteristics of sudden commencements
observed by Van Allen Probes in the inner
magnetosphere L<6)

Adel Fathy'?, Khan-Hyuk Kim!, Jong-Sun Park!, W. S.
Kurth %, J. R. Wygant

leung Hee University, South Korea

2Fayoum University, Egypt
3Depan‘ment of Physics and Astronomy, University of lowa, USA
4School of Physics and Astronomy, University of Minnesota, USA

H2ot=Z (M=)
W IV SEHAM : ol 5
I s (HMEN)

10:35 [IV-2-1]

10:50 [IV-2-2]
‘MA 2o i & @2 MELF NEES S
Z2H 714

11:05 [IV-2-3]
Globe at Night in Korea - the Night Sky
Brightness Monitoring Network

Yonggi Kim!?, Joh-Na Yoon'? Jehoon Park!?,
Ah-Chim Sul*

1Dept of Astronomy and Space Science, Chungbuk National
University, Cheongju, Korea

2Yeongyang Firefly Astronomical Observatory, Korea
3Chungbuk National University Observatory, Cheongju, Korea
Korea Astronomy and Space science Institute, Korea

11:20 [IV-2-4]

Measurement of the Night Sky Brightness using
SQM

Je Hoon Park!?, Yonggi Kim!?, Joh-Na Yoon!?

1Depl‘. of Astronomy and Space Science, Chungbuk National
University, Cheongju, Korea

2Yeongyang Firefly Astronomical Observatory, Yeongyang, Korea
3Chungbuk National University Observatory, Cheongju, Korea

11:35 [IV-2-5]
2 Wo| 5| EEE S8 [I=ER T2y 7|18l ¥
8=

13 13 13wy 512 214
HEA, AL, FQY BAlE S, Ao

1Depl‘. of Astronomy and Space Science, Chungbuk National
University, Cheongju, Korea

o
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2Yeongyang Firefly Astronomical Observatory, Korea
3Chungbuk National University Observatory, Cheongju, Korea
*Korea Astronomy and Space science Institute, Korea

11:50 [IV-2-6]
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10:35 [IV-3-1]
3D Modeling of Lunar and Martian pits
presumed with Subsurface Void

[k-Seon Hong, Jongil Jung, Yu Yi

Chungnam National University

10:50 [IV-3-2]
Color Ratios of Parallel-Component Polarization
as a Maturity Indicator for the Lunar Regolith

Sungsoo S. Kim!, Minsup Jeong"?, Chae Kyung Sim

leung Hee University
%Korea Astronomy and Space Science Institute

11:05 [IV-3-3]
The evidence of an association of magnetic
anomaly and albedo anomaly in Leibnitz crater

Jung-Kyu Lee!, Ho Jin!, Hyojeong Lee!, Seul-Min Baek!,
Khan-Hyuck Kim!, lan Garrick- Bethell”
Doug Hemlngway

leung Hee University, Korea
2Universjty of California, Santa Cruz, USA

11:20 [IV-3-4]
® 58 227 43S HE BHUS sl m
olx8], AL AR BAN, AFH, 3

rEL
o
el

o

Y L5A7Y

11:35 [IV-3-5]
Concept of Wireless Power Transmission for
Lunar Exploration Rover

Joo Hyeon Kim, Seunghee Son, Eunhyeuk Kim,
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Bangyeop Kim

Korea Aerospace Research Institute

11:50 [IV-3-6]
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13:20 [IS-3]

Mission Plans, Strategy, and Organization for
Space-Terrestrial Physics on the Basis of Trinity
Research System by In-Situ Measurement,
Ground-based Observation, and Data
Analysis/Modeling

Masafumi Hirahara

Solar-Terrestrial Environment Laborabory, NagoyaUniversity,
Nagoya, Japan

13:50~14:30 ZAEH 2E

W V1 EfSF & FEF 1
e =34 ®E2Y)

14:30 [V-1-1]

Causes of the Sep. 12-13, 2014 geomagnetic
storms

Kyungsuk Cho!, Roksoon Kim!, Sung-Hong Park’,
Sujin Kim!

YKorea Astronomy and Space Science Institute, Korea
’National Observatory of Athens, Greece

14:45 [V-1-2]
Statistical Study of the Difference between
Pores and Sunspots by using SDO/HMI

[I-Hyun Cho'? Kyung Suk Cho'?, Su-Chan Bongl?,
Valery Nakarlakov, Yeon-Han Kim!?*

YKorea Astronomy and Space Science Institute



2Korea University of Science and Technology
3Universjty of Warwick
4ng Bear Solar Observatory

15:00 [V-1-3]
Calibration of TEPC for CubeSat Experiment to
Measure Space Radiation

Uk-Won Nam!, Won-Kee Park!, Jaejin Lee!*, Jeonghyun
Pyo!, Bong-Kon Moon!, Dae-Hee Lee', Sunghwan Kim?,
Ho Jin®, Seongwhan Lee?, Jungho Kim®, Hisashi
Kitamura®, Yukio Uchihori®

Korea Astronomy and Space science Institute, Daejeon, Korea
2Cheongju University, Cheongju, Korea

3Kyunghee University, Yongin, Korea

4Universjty of Science and Technology, Daejeon, Korea

SKorea Research Institute of Standard and Science, Korea
SNational Institute Radiological Science, Chiba, Japan

15:15 [V-1-4]
SFUAM ME U BEHA P&
71, At st olghd, wgdl M’ o)yl

9 9 9 oty a1
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TYHGATY LFATAE], X5 )of 20] %

15:30 [V-1-5]

Diffusion of electrons by interaction with
obliquely propagating and growing Alfven wave
in Earth's radiation belts

Cheongrim Choi!, Kyunghwan Dokgo!, Kyoung-Wook
Min!, Daeyoung Lee?, Junga Hwamg3

1Depan‘ment of Physics, Korea Advanced Institute of Science and
Technology, Daejeon, Korea

2Deparl‘ment of Astronomy and Space Science, Chungbuk
National University, Cheongju, Korea

SKorea Astronomy and Space Science Institute, Daejeon, Korea

H2LEE (HS)
Il ll-2 Int'l Session: Innoosphere |
E[=: W. S. Kwak (KASI)

14:30 [V-2-1]

Three-dimensional high-resolution plasma bubble
modeling

Tatsuhiro Yokoyama, Hiroyuki Shinagawa, Hidekatsu Jin

National Institute of Information and Communications Technology,
Japan

14:50 [V-2-2]

The characteristics of the post-midnight
equatorial vertical plasma drift during the solar
minimum

Woo Kyoung Lee!, Hyosub Kil%, Young-Sil Kwak!

YKorea Astronomy and Space Science Institute
2]ohns Hopkins University Applied Physics Laboratory

15:05 [V-2-3]
Exploration of global ionospheric plasma
structure with FORMOSAT-3/COSMIC mission

Charles Lin

Department of Earth Sciences, National Cheng-Kung University,
Taiwan

15:25 [V-2-4]

On the Seasonal and Spatial Variation of
Topside lonosphere during Solar Minimum
Period Studied with Satellite-Measured Electron
Density

Kwangsun Ryul, Junchan Leel, Kyoung-Wook Min!,
Jaeheung Park’®, Koh-ichiro Oyama® Yongha Kim®

YKorea Advanced Institute of Science and Technology
%Korea Astronomy and Space Science Institute
3Kyushu University, Japan

4Ch ungnam National University

15:40 [V-2-5]
Vertical structuring of electron density due to

Medium Scale Traveling lonospheric
Disturbances (MSTIDs)

Nicholas Sessanga, Yong Ha Kim, Eunsol Kim

Chungnam National University

16:00 [V-2-6]

Characteristics of PMSE associated with the
geomagnetic disturbance during high-speed solar
wind streams in the declining solar cycle 23

Young-Sook Lee!, SheilaKirkwood?, Young-Sil Kwak'*,
Gordon G. Shepherd®, Kyung-Chan Kim!, Tae-Yong
Yang"!, Antti Kero®

YKorea Astronomy and Space Science Institute, Daejeon, Korea
Swedish Institute of Space Physics, Kiruna, Sweden

SCentre for Research in Earth and Space Science, York
University, Canada

4University of Science and Technology, Daejeon, Korea

5S’GO, University of Qulu, Tahteldntie, Finland

o
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14:30 [V-3-1]
A7|ZHHZM DO Draconis? Quasi-periodic
Oscillations

st719!, egat? 71871 Ivan L. Andronov’

1—’5—% st AEQZzshu} Z%—E'; stw A&, 3Department of High and

Applied Mathematics, Odessa National Maritime University, Odessa,
Ukraine

14:45 [V-3-2]
Rotational Evolution of the Magnetic White
Dwarfs in Intermediate Polars

V. V. Breus!, I L. Andronov', P. Dubovsky? Yonggi Kim**,

L. L. Chinarova®, Jiwon Park® Joh-Na Yoon™!, Yong-Hee Kim?,
K. Petrik® S. Zola™, S. V. Kolesnikov®, K. A. Antonyuk’, A. R.
Baransky', P. Beringer!!, T. Hegediis", J. W. Robertson®,

L. Kudzej?

Department “High and Applied Mathematics”, Odessa National
Maritime University, Odessa, Ukraine
Vihoriat Astronomical Observatory, Humenne, Slovakia

3Universjty Observatory, Chungbuk National University, Cheongju,

Korea

4Department of Astronomy and Space Science, Chungbuk
National University, Cheongju, Korea

5 Astronomical Observatory, Odessa National University, Odessa,
Ukraine

6 Astronomical Observatory and Planetarium, Hlohovec, Slovakia
" Astronomical Observatory of the Jagiellonian university, Krakow,
Poland

8Mt. Suhora Observatory, Pedagogical University, Krakow, Poland
9ermean Astrophysical Observatory, Nauchny, Ukraine

0 Astronomical Observatory of Taras Shevshenko National
University, Kiev, Ukraine

11Baja Astronomical Observatory, Baja, Hungary

12 Arkansas Tech University, Russellville, USA

15:00 [V-3-3]

A photometric and spectroscopic study of the
chemically peculiar close binary AR Auriage
Hyoun-Woo Kim!, Chun-Hwey Kim!, Chung-Uk Lee?

1Deparl‘ment of Astronomy and Space Science, Chungbuk
National University, Cheongju, Korea
2Korea Astronomy and Space Science Institute, Daejeon, Korea

15:15 [V-3-4]
Phenomenological Modeling of Eclipsing

Binaries. Newly Discovered Variable 2MASS
J18024395 +4003309 = VSX J180243.9+400331

Ivan L. Andronov', Yonggi Kim?, Young-Hee Kim?,
Joh-Na Yoon?, Lidia L. Chinarova®, Mariia G. Tkachenko!

20 Bull. Kor. Spa. Soc. 24(1), April 2015

1Deparl‘mem "High and Applied Mathematics", Odessa National
Meritime University, Odessa, Ukraina

2 Astronomical Observatory, Chungbuk National University, Korea
3 Astronomical Observatory, [.I1.Mechnikov Odessa National
University, Odessa, Ukraina

15:30 [V-3-5]

Development of Engineering Qualification Model
for Medium Energy Particle Detector in the
range of 20~400 keV for the Study of Space
Storm

Yongmyung Seo!, Seyoung Yoon!, Ju Woo!, Jongho Seon!,
Jongdae Sohn?, Kyoung-Wook Min?, Goohwan Shin?,
Jangsoo Chae®

School of Space Research, Kyung Hee University

2Deparl‘mem of Physics, Korea Advanced Institute of Science and
Technology

3Satellite Technology Research Center, Korea Advanced Institute
of Science and Technology

15:45 [V-3-6]
Development of electronics of High Energy
Particle Detector for the study of space storm

Gyeong-Bok Jo'?, Jongdae Sohn’, Kyoung-Wook Min?,
Yu Yi!, Suk-Bin Kang®, Go Woon Na’, Goo-Hwan Shin*
1Chungnam National University

%Korea Advanced Institute of Science and Technology,

SEwha Womans University

Satellite Technology Research Center, Korea Advanced Institute
of Science and Technology

16:00 [V-3-7]
SSHuNR0] MEAEEHD 29

>
)
o
4
o
o
fo
N
Y
o
Fo
L
to



EAEYUE =EXMS

43 292() 1:40 ~ 43 302(F) 16:15

[P-1] IXHE ¢4 &I| 45

294, Holxl, A

SIA| N

[P-3] MAE XIFBEHY BL/ASH ULALAIAH
i et o

[P-4] $14H £

TISEHBAIES U8t s|=2A Ol BY

[P-5] =48 QIZHY RYXIAS #I XYBMAH|IL

[P-6] & XP7I0[yIS
g7

EAHR 8 REAY 27149

57!, o, olgE!, Am!, oo,
2. lan Garrick-Bethell

R ‘gUniversity of California,

[P-7] X SEY F714 EBHAH F=3M

Sef, ol "ag, FHELHI ME35! Michael McCarthy?,
J. G. Sample D. Larson’, G. K. Parks®, 2323 x1748°
k2353 sog! ojmaolt HHOE-14 urz g

Eﬂih?_ %—?— *} stk Space Science Laboratory U.C. Berkeley,
% A7 FEIAAY, WEolo]

[P-10] MHUZE =2H EfSE $1d2| KtAIAI07] &A

[P-11] 2|4k AJAH °lIJtII-IoiEJ(MBSE)% g
’S'XHJIEEE’H%”I 47 zg ot AR

[P-12] Geostationary Earth Orbit Injection Error
Analysis of GEO-KOMPSAT-2

Bong-Kyu Park, Jae-Dong Choi

Korea Aerospace Research Institute

[P-13] QISHY XM F=Y=S s PVT Lol
== g,q_,_u

?
a
0
A
=
H
J
S
do
02

T
]
o
oz
B
E
o
o
I
0
o
%
X
3
I8
1

[P-18] Continuous Integration on Flight Software
Development

Hyun-Kyu Shin

Korea Aerospace Research Institute

Fsts| e H24H 13, 20154 48 21

rot
H
—IO



[P-19] MAIEHHY MEIE L BLIEY
RYX|HZLl2| EFSt ¥ 2ESH 4ot IF

A= Irz, A, =1

[P-20] FZHU=Y2 7 IEHE BY
Hlw g3

2u2E 4S5

R LFATY AASSTAHAAY

[P-21] Initial Sun Acquisition Procedure using
Single Sun Sensor

Keun Joo Park, Young Woong Park

Korea Aerospace Research Institute

[P-22] 37| MIBFE X =8 MITF MUIIHAY
AlE 74 Hln By

HA A

[P-25] Approach Concept of Multi-Objective
Optimization on Node-Based Spacecraft Radiator
Design

Hui-Kyung Kim

Korea Aerospace Research Institute

[P-26] Development of Integrated Multi-Objective
Optimization with Thermal Analysis for
Spacecraft Radiator Design

Hui-Kyung Kim

Korea Aerospace Research Institute

[P-27] S3FHIHH MNIF TX7| AEMAIE
LM (DO160E Section 20) HF

22 Bull. Kor. Spa. Soc. 24(1), April 2015

[P-29] Study on the Conceptual Design of
Calibration Data for Intemmal SAR Calibration

Jae-Min Shin'?, Sung-Woong Ra’

YKorea Aerospace Research Institute
2Chungnam National University

[P-30] SAR $IM USAMAT $ist ClEH=ZHER|
QTFAIE BM
olds!, 7larer
1

23 orarY, ML

[P-31] Dual-Frequency GPS receiver visibility
and On-board navigator study for LEO satellite

Kiho Kwon, Youngjun Cho, Yunki Lee, Sangkon Lee

Korea Aerospace Research Institute

B

[P-32] MAX #i42 523 =J| Y =Y Wd

AEA, o=, AN, 484, 448U
FAYTOFAPY

[P-35] Satellite Command Processing in the
Service Oriented Software Architecture

Seung-Eun Yang, Hyun-Kyu Shin, Jong-Wook Choi,
Dongseok Chae

Korea Aerospace Research Institute

[P-36] SpaceWire with RMAP for the High
Speed Communication in Satellite

Seung-Eun Yang, Jae-Seung Lee, Jong-Wook Choi,
Dongseok Chae

Korea Aerospace Research Institute



[P-37] 214 AISZ0|E|E @B8t WAL Telemetry
MUX A|AE B&AIE A & £8 2o 2kt ast

oY%, AR, HEA, A9

g vy mou

&

Y L5A7Y

[P-38] A Study on the Electrical Interface of
Solar Array for Geostationary Earth Orbit Korea
Multi-Purpose Satellite

Sung-Sik Park, Na-Yeong Lee, Seong-Su Jang,
Hye-Rin Han, Jae-Dong Choe

Korea Aerospace Research Institute

[P-39] IXFHSHIYL| FHAIAH HIFE dA
ojtq!, wgAl, Az, uxs! eyt

-1 0 71 “

H2YoxATY, FHT Y12

of

9

P

[P-40] YXIH=SIY2| HIEZ] B2IS $8 HY
QIE{EH0|A I AIERIEH| LA

1 1 1 2
ojuty’, udAl, FAEN, AJER

1

o

FRFTLEATY, T2 AT e

[P-41] SHLFINY STLUHE MEHIY7|2|
sHRE 4 E 7S AlEZolM

o154, A, B, o5, ol

[P-42] M= ${4e] M 2F 2F WY JH=
28517 2i%t 25 3|2 M7 Yot A7

[P-43] X SEteide] M HY AR et
$14 oi™ ZA]2] TH

=11 =1 1 =11 1 1 = 1
Ras, o)zal, o=l oAl qaw! gep! AMaAnl,
- 9 P -9
ool Hzsl AL AL s’

Beljsta exuAlst, (23 o5ArY YAUE BN AAY

ol

[P-44] 28 JI4EMA(FC) A L S&

[P-45] STH7Ze| 84X 8y Y 2H
SEANF(1S)2| 74

[P-46] Development of EQM (Engineering
Qualification Model) for ISSS (Instruments for
the Study of Space Storms) payload to
understand space storms

Jongdae Sohn!, Kyoung-Wook Min!, Junchan Lee!,
Yongmyung Seo®, Gyeong-Bok Jo*, Gowoon Na®, Han-lk
Kim', Suk-Bin Kang!, Seyoung Yoon?, Ju Woo?, Cheong
Rim Choi', Jongho Seon? Yu Yi*, Goo-Hwan Shin’

'Korea Advanced Institute of Science and Technology
2Kyung Hee University

SEwha Womans Univeristy

4Chungnam National University

SSatellite Technology Research Center, Korea Advanced Institute
of Science and Technology

[P-47] STT-8300M CCDS| ASEMT S

[P-48] GK-2A 37|14 ZojxlE MM ATEY0]
e
ool gren)! wxpe!, olxpRI’

1 2

(Z)9)AHo] A, “5H2A 2019

H EjY X FHF

[P-49] Data processing algorithms for space
weather instruments on GK-2A

Jaejin Leel?, Kyung-Chan Kim!, Cheol-Oh ]eongg,
Hyesook Lee*

YKorea Astronomy and Space Science Institute,
2Universjty of Science and Technology

3Electronics and Telecommunications Research Institute
*Korea Meteorological Administration

[P-50] Comparison of the RBSP real time data
with VERB code
Jongkil Leel?, Jaejin Lee'?, Kyungchan Kim'

YKorea Astronomy and Space Science Institute, Korea
2Universjty of Science and Technology, Korea

o

SFEHS|H 243 1%, 20154 48 23



[P-51] Prediction model of the geosynchronous
electron fluxes based on a nrural network
scheme

Dae-Kyu Shin', Dae-Young Lee', Kyung-Chan Kim?,

1Depan‘ment of Astronomy and Space Science, Chungbuk
National University
%Korea Astronomy and Space Science Institute,

[P-52] Periodicity in the occurrence of equatorial

plasma bubbles

J.-M. Choi'?, H. Kil®, Y.-S. Kwak®, W. K. Lee*
Y. H. Kim!, P. A. Roddy*, O. de La Beaujardiere*

1Chung—nam National University, Daejeon, South Korea

% Advanced Astronomy and of Space Science Division, Korea
Astronomy and Space Science Institute, Daejeon, Korea
3Space Department, The Johns Hopkins University Applied
Physics Laboratory Laurel, Maryland, USA

4Space Vehicles Directorate, Air Force Research Laboratory,
Hanscom AFB, Massachusetts, USA

[P-53] Statistical characteristics of nighttime
mid-latitude F-region field-aligned irregularities
observed by Daejeon VHF coherent scattering
radar in South Korea

Tae-yong Yangl‘z, Young-Sil Kwak"?, Hyosub Kil®,
Young-Sook Lee!, Wookyoung Lee', and Jaejin Leel?

YKorea Astronomy and Space Science Institute
2Universjty of Science and Technology
3The Johns Hopkins University Applied Physic Laboratory

W ESA| 2 SFEAL

[P-54] SET %M IAR0] Ch8t & BN Y
S/thiofel 23 3

[P-55] NANOSWARM: A CUBESAT
DISCOVERY MISSION for Lunar Exploration

Ho Jin!, lan Garrick-Bethell’?, Khan-Huk Kim!, Young
Jun Choi®

leung Hee University
2Universjty of California, Santa Cruz
3Korea Astronomy and Space Science Institute

[P-56] OHER R2! EEAL X192 XP7IF =AL

olgR!, oldp!, wizall x5! w8 D. Hemingway?,
1. Garrick-Bethell'?

173@]"4]1345’_, 2University of California, Santa Cruz

24 Bull. Kor. Spa. Soc. 24(1), April 2015

[P-57] Preparation of a Virtually 3D Immersive
Environment for Validation of Korean Lunar
Mission’s Scenario

Hoonhee Lee

Korea Aerospace Research Institute

[P-58] MAEHY MEZE L BLIEY
RIAx|HZH|e) Ex8 ",-é 2E5 Yot o

o 5 * z] O
13w, 95, Aed, =AY

[P-59] New ISES Website and Forecast
Discussion Tools

Sunhak Hong, Ki-Chang Yoon, Whan-Sang Lee,
Sung-Won Park

Korean Space Weather Center, National Radio Research Agency,
Korea

N 7| E}

[P-60] EZISIHIB|AF7(2] M&-137 Zol MAS
ojget Moz ny

%‘
0}
N
re
Hl
o
I
.E
T
.m
rA
=
ol
A
-
Iz

1S4 Mu|A 7 S CiHojA{e] SRIY

B A R E R i e M

[P-64] PVRC UHS 0|88 HH2AUZX HEHZ
st ﬂIE'“I E"*{‘J Oll



?.

-In

48 292 (%)
HiZEZ (S2)
W 1 EfY & FEF
& F2M (saTReC)

13:40 [I-1-1]

Development of Langmuir Probe, Retarding
Potential Analyzer and lon Drift Meter to
measure the equatorial region of ionospheric
plasma

Jun-Chan Lee', Kyoung -Wook Min!, Jong-Dae Sohn!,
Goo-Hwan Shin®

YKorea Advanced Institute of Science and Technology
2Satellite Technology Research Center

Space Plasma Detector(SPD) is the plasma measurement
device of Instrument for the Study of Space Storms
(ISSS), which is payload of Next Generation Small
Satellite series of Korea, NEXTSat-1. SPD is composed
of Langmuir Probe (LP), Retarding Potential Analyzer
(RPA), and lon Drift Meter (IDM). LP measure the
densities and temperatures of the ionospheric electrons
and will be made to have specification of 103~106/cm3,
500~5000K for density and temperature, respectively. RPA
and IDM will measure the range of 103~105/cm3 ion
density and 500~5000K of ion temperature, the
composition of the ionospheric ions as well as their drift
velocities with 2km/s cross track and ram direction. SPD
will be operated in the equatorial region of ionosphere at
an altitude of ~700 km to characterize irregularity
phenomena such as plasma bubbles and blobs during the
solar minimum phase. Furthermore, with high spatial
resolution of detectors, SPD will discover properties in
small scale region for the irregularies and will be
compared with the scintillation of the GPS signals.

13:55 [1-1-2]

=23 MSHET|R] -n-{‘s'EiIOIEi- 0|23t STHAAIH
XigolAle] MPFA 25 3 34 OV 2xHsiee| i

O]KHO1 7”10}1 S. Eswaralah1 178?_#

F3olths ARg71o] AYske /AP thEE A3
fAA Fuo) Bafxojo] WAlElol o Mg SHalo
S99 AYd4E, FRY 5o} v Hst JRE A
gtk ol gl WE SR ot fuje 94g
A= 80 -100 km Atolo] #ESH=G|, o5 7MY ol
2L 155 MPFA(Meteor Peak Flux Altitude)2k
o 849 AYsEel wash ofd WSt 71gs
MPFA = 37 tlo] ot W@ Weo| el Wit

ol

F_O,L'[‘-'

_a
=)

=
=
=

ro ok

2 ot 2 dAFoAe 200998E 2013G7HX] 5
O FF AIZHE7]A](62013'S,  58047'W)olA 73
glojtfg o]&sto] MPFASL FitH 2= 9 HiE AEES
Totdch o] #EIZE F 201090 l+7lK10ﬂ*1 minor
Sudden Stratospheric Warming(minor SSW) 3giAto]
=59tk (DOY 212, 258, 300). £2]= minor SSW7}
nEE 20109 At UmMA] Az9] MPFAF && 2
g=ue sl Ales eldsto] SSW 7|7t F9| SolHe
LS. ol SSW 7|7ke] Sold 2 FitHyt Ad5He
AW 45ote 724 Yolzt Qo

14:10 [I-1-3]

ENYEE SC|0 stHts XHoflA 2yst Mz
Saj=0 HE Al A7

Az Z2t=0t #E(Equatorial Plasma Bubble, EPB) &
e F/2EA I 5% U2 3 AAD] AYE A
Al AERul 29l/de o5%ol) FaFold AR @
ABHE ol Aol SRl Ee] A0 AR AT
£ 7]50=2 BY oF 23°~30° "*Oﬂ Hilgb— Qlof, =
Zopxo} w2 BE/gFol O At 0lFF Aol
15 =) S B = Y Global Navigation
System(GPS) Z7R|E ol&sto A EHY Z& 071
(2002-2004)0f] A¥gt Zetxop w20 oigh AR AF
S 8ot o] 7|3t Bot SRt JEZo] YA[gH GPS
FAHEAC dlolg rgtoz At ZAul, ofz] dof O
olAl Setxor ¥go] wE . A Al 71&
21~24A] Afolo] FZOR o]Fshe SetxOr HER Qs
A 35 TEC ojie] 44 & A} 4 P A2aign, ol @
e 2 Az gAle A BE 550 9]
g TR EAECR :
HE W G435 5 HA & s A A
27] U ko] 9y s 24U 9U AL A2
Ach. o= AA|MOE GPS 7|8t BHHA|AEI AL (XE
N 924, A%Y, 7H8YRNE A 2o 4 o,

Of

14:25 [I-1-4]
H=2 Kiruna (67.9 ° N, 21.1 " E) 7|X|°] OH Cj§7|=
ZHECR P Z7H 20| HEl A9 EfY @Sl

o] AHOi" HlE o]g&sto]  SATI
Temperature Imager)ty FTS (Fourier Transform
Spectroscopy) 59 AHlg°] FHE 2= S
we APEAA FUU A9 frEel exk Al Al
25 daste FAE Holn| HIY &5y 49 JHEAE

(Spectral  Airglow

o

ZL2FMSIS|E H24H 13, 20154 48 25



golck= 7o] Wt A9l Kiruna (67.9 ° N, 21.1° E)
Rotol FTSE Algstol 2003426 9 5ot ojd 99
B CFg o 49714 OH 7l #5s) gk 2 A7y
200395 94 ot U 11GHE 2971, F 53199
Kiruna OH di7|% 5 <22 #4310k OH ti7jge
T 87km A9 £5g vfslog, o] ARE Aol
o J)%t9] F71 L& Wek 24| 2|1 Efo BEue A
Wi ZAIL

14:40 [1-1-5]
U3 MEHE(X] F3 FIH2HE o8& S7HH ARC|

SRS 73R A, Atolu Arwiap 7
A 5o osf W¥sks 7] FHOE oYX
5072 agxoz Mshe Fo3% 9%

2t AE7|A| A= 2008WEE  ARITER] A
2} (All-sky imager)g ol&ste FHH AR 7]
Hop o] A otk AE71X]9 XA EHo=
A IR7F Yol 2008 IRE 2014d7tA] AA Frofet &
o] 4335 1062¢ F T7] FEU EH 2 72¢0
sttt olF OH 7|3z 87km) LEE o[nx]&
Msto], tf7] FEme] 4 o, s, 2EI] 77,
8y WEs  #orgict. Est FWH 7]X](Comandante
erraz station (S 62.090, W 58.39"))ofAQ] tj7] &=

W= At Hlwote EEvte Agolxe oiy] FEmt
o] 2|8 &4 Y Ao mE mp59 g&ol dis st

=3

P HE e e ol of S8 mjo %2 rlo kX uk o ol
4>

T

38 1o B

14:55 [1-1-6]
SAMI2 ZEIE 7|28t BT AZo| M2|AH oI
=9 e

283, 2est, gesl AU, ea

T8¢, o =

—

S - - 21 =1 2290 5= 5
FaUsL HELFULT SFNAUYY, AN Y A

5
FAA LA, 3Space Environment Laboratory(SELab)

AFoMEs A - FHE Hd o] ZHQl SAMI2
Zlgro g shte gol Aejd o5 29 (Korea
Ionosphere Prediction Model, KIPM)Q] %7] ¥AS 7
deigict. 71E9 SAMI2 2do] ZMA ol VHR] @ARE
(Solar X-ray flux29] &4} photoelectrono] 2Jsh 2%}
sJolest &}, AAIZF Solar flux Ab2o] =) oln] A}
AATLE Fofl 2ot KIPM & 954 Ap7|gS 2
S Egls SAMIZ wEg S F9lel £7 120%
- 135, B9 30% - 45 ¢gdoz ZHoFsto] 27t 3
teg =30k o] 7oA ZQgt upper boundary Y&
5o IRl (International Reference lonosphere) 738 &
10] 2+S AMgstel &Astgich KIPM 299] Alat Auts

uju ric

N o>

e g

26 Bull. Kor. Spa. Soc. 24(1), April 2015

2 7]EY SAMI2 wdio] Aulel [RI Z@o] FEat
Hotstydch s KIPM 229] Q3 parameter
(upper boundary, electric field)2 ZAT £ JE=
ol A e AdFolA w&EH GPS TEC Atse} ]
Aol

e Sk wjn R

W2 FEHY |
3y Y (g9

13:40 [I-2-1]
2012,2013 FEHY FAHO)2] Haf I WHSE

Y. 28R, 2718, Zas)
RERiEEibn|
of =RoA 2012, 2013 F4F9 HAE el

Pi

|
2015 2AFYY AAh3] Ao s wmstcy. 20159
2 dx) & 67 thgto] ddElo] £4FYES A&o] opy
2] g1 Qledl, 7 tigo] AR oR Fog TR Y4
AI&oll dsto] sitt. Es5] A|rete sPEE0] rjstd Al
gg0o] =oAL, 7|& AT JNE YX7 wonf, YA
dAlel Fhol =He 5 AP Tledd &O &ut
TF5lo] LERL 9ok AAE 944 F 571 20159 ofur
7] SpaceXAt9] Falcon 9 WAMMo] ©AjElo] WArd oy

oW 7] 2016 Ju7]o] Eapd ojgoz =EL
FATYL DAl £2FA olF A AT =Y
sfal itk 201592 A ®IA] 7B AAdie)t i

T o2, 49 FAde] Faot A FEYY A us
S ANZ oFoln], 7dat 8ol 1At U 2&F FAS Sl
2% 392 AT ooldt. offlo: g2 fiefdEe] &
ks q

13:55 [1-2-2]
CANYVAL-X: 2U $jM(®)e| H|H# A2ZEgjo] &

1 =2 2 =12 2 3 =13
LS9, UAES, o] FAIY, RYET, AMFYS, o5, Bdd’,
gt wryy!, u!
logopeta A2 oxsm Zanmea 2ae s
Sodist 7A s, a2 E e s ARy

2
p=]

ct CANYVAL-X= %= tjo] {H 9
¥ exuazel Ay g9 ud AY A
zote Qmolrt fhuEo] 9y AARI} A4A
Ag ¥ 3 g7l g2, 98 AREoR BEz 97
st Aol mel mad AYS Aexon musit Ha
AT EQoj7t "WQsttt CANYVAL-X 2U #FHEYAMH9 H|

R

2 23719 AP 2t oz pAElch zhzt] e
S5E ARt | olg EiZ AZEY]



AR Yol g@R HEHI  ukopolc
anomind A712D)o] A8s}to] H|3 AZLE0]9] oFYA

tjo = mju

3t
gofl wlsh oje A" JHEE 4 ok SHAIRE tiREEe
e AREES sk EFRAHS2
s A71A 54 ®abt s, ol

g =80 Qo AYAA FAE oPIT 4 Utk TEpA
9 4eAd 28&e Hslde F8&
AMAlo] oJst TID(Total lonizing Dose) @& F7IH0
58 et dH. & =2oAe STKE ol&ste o+
2 527t nAVIRE & e gARIEE EAstL, e 5
oM AHEE FESo] dis 60Co Hobdds ol &%t
TID ElAES Adsilon 1 Aups 279t

o
=2

jn fin}
=

o

BN

@

E4390300 YIS EPAAY A9 BT U FAD,
Hg ZTol4 B2 Aoo] T B ERojA: A} )
WO 3U FUY ael 539 A4y EYMA
N5AE U AUs 2N AAsEc AUE 249 )
PAME 17 X 17 X 3 mm3 F7|et 9079 FOV(Field
of Viewg 7otk B3 05W ofsid xRS 483
n, o rolste] JUEE PN £2FAHO AAHLE Al
N2 AU 45e uel U gUMHE S9NEe
5ol §U=e PAslGon, A/)A TS Fof AURS
F7P7IE eke Avstact,

14:40 [1-2-5]
EZAHYMR MVSCMGs 2 U HS

A48, 259, 992

=

o slgo] WA UT EI WL 47
- ZUE A4 AR AAAlel RETIR &580]
o WEAFR]Q1 CMGs(Control Moment Gyros)
F2 891 9k sAE JARoz 2R Pxot
14 AolgAsel Agskl A o] 2aweHolA
CMGs 7]&2 A xsigolct. Aol HA7FsSt

s = AL oA =
FOYY  ahed] 53 7

=7]2 MVSCMGs(Miniature Variable Speed CMGs)Z
NgstAct. 2 =gollAle MVSCMGse] steglo] 70 ot
Y 2L Ane 45u%d o) GEd ¥5AEe A B
SSYEYAY, FUEI ZPNY, AuEY NP

&3l pedstol.

H 3 2P= |

3 2A|E (#29)

13:40 [I-3-1]
Mechanical design process of ISSS payload

Han-ik Kim!, Hee-Keon Cho? Kyoung-Wook Min'

1Depan‘ment of Physics, KAIST, Daejeon, Korea
2Ana’ong National University, Andong, Korea

The instrument for the Study of Space Storms(ISSS) is a
payload of mini-satellite called NEXTSat-1. ISSS is
completely designed in perspective of mechanical
properties and it is being modified sensitively for to
harmonize with other subsystems High/Medium Energy
Particle Detector(H/MEPD), Langmuir Probe(LP), Retarding
Potential Analyzer(RPA), and lon Drift Meter(IDM). For
having structural stability in space environment, ISSS
have to endure the harsh conditions such as vibration,
temperature range -50~250°C, a 11g acceleration. and a
2000g shock. Because of these reasons, the designing of
ISSS had been considered stability of dynamics and
heat transfer, assembling with subsystems, and the
possibility of manufacturing. After considering all the
factors, the design of ISSS is completed and this
presentation shows each process of mechanical design
with respect to practical and theoretical aspects.
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B 111 Intl Session: SW-Magnetosphere Interaction
Z}E: K. H. Kim (KHU)

15:30 [lI-1-1]
Observational evidence of contact discontinuities

W.-C. Hsieh!, J.-H.Shue', J.-K.Chao!, T.-C.Tsai®,
7. Nemecek®, ]. Safrankova®

Unstitute of Space Science, National Central University, Jhongli,
Taiwan

’National Center for High-performance Computing, Hsinchu,
Taiwan

3Facuh‘y of Mathematics and Physics, Charles University, Prague,
Czech Republic

Contact discontinuities (CDs) are discontinuities that have
the continuous magnetic fields linked between two sides
but no plasma flow across their surfaces. Due to a lack
of the CDs evidence in observations, their stable
existence is still under debate. CDs are not expected to
be observed because of rapid plasma diffusion along the
magnetic fields across their surfaces. In this study, we
propose a feasible procedure with single-satellite data for
selecting CD based on MHD jump conditions. We find
two CD events, one in the solar wind and another in
magnetosphere. The electron temperature is smaller than
the ion temperature, and the magnetic pressure is larger
than the thermal pressure in both CD events. The widths
of the transition in the CD events are estimated to be
4.3 and 11.7 ion gyroradii. These two events are believed
to be CDs. Multiple spacecraft analyses are needed for
further advancement in this topic.

15:50 [lI-1-2]
Effects of radial interplanetary magnetic field on
the magnetospheric system

J.-H. Shue

Institute of Space Science, National Central University, Jhongli,
Taiwan

The orientation of the interplanetary magnetic field (IMF)
is usually aligned with a spiral form due to the solar
rotation. Sometimes this orientation becomes radial, i.e.,
the solar wind flowing in the same direction as the
orientation of the IMF. Under such a circumstance, the
magnetospheric system, including the bow shock, the
magnetosheath, the magnetopause, and the
magnetosphere, responds to the radial IMF in ways that

are different from the other orientations. For example,
the magnetopause moves outward and the bow shock
moves inward, resulting a thin magnetosheath. Although
the magnetospheric state for radial IMF is generally quiet,
local active field-aligned currents can be observed in the
high-latitude ionosphere. In this presentation, the current
understands and future perspectives in effects of the
radial IMF on the magnetospheric system will be
reviewed.

16:10 [lI-1-3]
MHD Simulations for Substorm Observations
under Northward IMF Conditions

Kyung Sun Park'?, Dae-Young Lee?, Tatsuki Ogino®,
Dong-Hun Lee!

ISSR. Kyung Hee University. Korea

2Depan‘ment of Astronomy and Space Science, Chungbuk
University, Korea

3STEL, Nagoya University, Japan

Substorms are known to sometimes occur even under
northward Interplanetary Magnetic Field (IMF) conditions.
In this paper, we perform three dimensional global
magnetohydrodynamic (MHD) simulations to examine tail
and ionospheric signatures for two cases of the substorm
observations under prolonged northward IMF Bz
conditions:(a)IlMF Bz = 20 nT and IMF By = -20 nT; (b)
IMF Bz = 2 nT and IMF By = -2 nT. We find that, in
both cases, the tail reconnection occurs after the usual
high-latitude reconnection, justifying the energy source for
later triggered substorm observations under northward IMF
Bz conditions. The presence of an equal amount of IMF
By allows the high-latitude-reconnected magnetic field
lines to transport to the tail lobe, eventually leading to
the tail reconnection. The simulation results also reveal
the following major differences between the two cases:
First, the reconnection onset (both on dayside and in the
tail) is earlier in the strongly northward IMF Bz case than
in the weakly northward IMF Bz case. Secondly, the
polar cap size, which is finite for both cases despite the
northward IMF Bz conditions and thus supports the lobe
energy build up needed for the substorm occurrences, is
larger in the strongly northward IMF case. Accordingly the
polar cap potential is far larger in the strongly northward
IMF case (100s of kV) than in the weakly northward IMF
Bz case (10s of kV). Thirdly, in the strongly northward
IMF Bz case, the strong earthward tail plasma flow
appears to be caused by the enhanced convection (so,
enhanced duskward Ey) due to the tail reconnection.
Moreover the Poynting flux has a large value in the tail
in the strongly northward IMF Bz case. In contrast, in the
weakly northward IMF Bz case, the earthward tail plasma
flow increases gradually in association with a modestly
increased duskward electric field. In addition the inner
plasma pressure and cross tail current increase greatly in
the strongly northward IMF Bz case but gradually in the
weakly northward IMF Bz case after the tail reconnection
onset.

16:25 [lI-1-4]
Theoretical construction of solar wind electron

temperature anisotropy versus beta relation for
the whistler instability

Hyangpyo Kim'?, Jungjoon Seough® Junga Hwang'?,

o
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Peter H. Yoon*

YKorea Astronomy and Space Science Institute, Korea
ZUm‘versity of Science and Technology, Korea
3Facuh‘y of Human Development, University of Toyama, Japan

4Institute for Physical Science and Technology, University of
Maryland, College Park, USA

The solar wind electron temperature anisotropy is
regulated fundamentally by various physical processes
such as an adiabatic expansion, the electron Coulomb
collisions, and the micro-instabilities. In the collisionless
limit, the measured electron temperature anisotropy is
bounded by the marginal stability conditions of the
whistler and firehose instabilities, which could be excited
by excessive perpendicular and parallel temperature
anisotropies, respectively. In the literature, these
thresholds expressed as inverse correlations between the
electron anisotropy and parallel beta have been
constructed on the basis of linear stability analysis and
particle-in-cell simulation. In the present paper, quasilinear
kinetic theory of whistler mode instability is employed to
self-consistently construct the anisotropy-beta relation
observed in the solar wind electron. We initially allow a
large ensemble of unstable state to evolve subject to the
whistler mode instability. It is found that the
self-consistent threshold condition for whistler instability
naturally emerges as the time-asymptotic states of
quasilinear processes. Furthermore, the one-dimensional
particle-in-cell (PIC) simulations of the whistler instability
are carried out to verify the reliability of the present
quasilinear analysis. In comparison with the results from
the PIC simulations, it is shown that such an approach,
quasilinear kinetic theory, is a valid theoretical tool as a
first-order description of the dynamical evolution of the
whistler instability.

16:40 [lI-1-5]

Generation of coherent ion acoustic solitary
waves in inhomogeneous plasma due to
electron hole propagation

Kyunghwan Dokgo!, Minho Woo?, Cheong-rim Choi',
Kyoung-Wook Min!, Junga Hwang

'Korea Advanced Institute of Science and Technology, Korea
’National Fusion Research Institute, Korea
SKorea Astronomy and Space Science Institute, Korea

The evolution of electron hole (EH) propagation in the
presence of plasma density inhomogeneity is investigated
by both particle-in-cell (PIC) simulation and theory. We
found there existed a low frequency electrostatic(LFES)
odd-mode trapped in EH and this mode grew while EH
propagating in inhomogeneous plasma region. Using
Lewis’ theoretical formalism, we calculated the dispersion
relation of LFES mode. The imaginary part of LFES
mode dispersion have inverse Landau damping term,
therefore the growth of LFES mode in inhomogeneous
plasma can be interpreted as inverse Landau damping of
background inhomogeneous plasma. The real frequency of
LFES mode is order of the electron bouncing frequency
which is quiet small value and comparable to the ion
acoustic frequency thus LFES could interact with ions
directly. lons were pushed by electrostatic potential of
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LFES mode, a chain of coherent ion acoustic solitary
waves was generated.

16:55 [l1-1-6]
Study on the Electron Heat Flux Instabilities
using Particle-in-cell Simulation

Eunjin Choi, Kyoung-Wook Min, Kyunghwan Dokgo

Korea Advanced Institute of Science and Technology

Electron heat flux is the relative drift of thermal and more
dense core to superathermal and less dense halo
electron components. It has been studied empirically and
theoretically that the electron heat flux is constrained by
electron heat flux instabiliies through wave-particle
scattering. This is also frequently observed in the
satellites such as whistler, Alfeven, lower hybrid heat flux
instabilities and etc. may related to the electron heat flux
constraints especially in solar wind. Here we will present
the results of the PIC simulation focus on the possible
heat flux instabilities in the solar wind condition.
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16:30 [lI-2-5]
Making and Environmental Test of CNUSAIL-1

Changgu Han, Hongju So, Soyeon Koo, Gyeonghun Kim,
Yeona Yoo, Sua Song, Sungkeun Kim, Bockyoung Oh,
Beomki Woo, Seungkeun Kim

Chungnam National University

The CNUSAIL-1 is a 3U-sized cube satellite with solar
sail mechanism. The primary mission is to successfully
deploy the solar sail in a low orbit, and the secondary
mission is to collect the scientific data for the effect of
solar sail deployment and operation on orbit maneuver
and altitude change of the cube satellite. In this study,
the making procedure of whole systems and the result of
Vibration, Heat-Vacuum Test of CNUSAIL-1 have been
performed.
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15:45 [lI-3-2]
New Material for Telescope Mirrors - CFRP

Young-Soo Kim, Jihun Kim, Je Heon Song

Korea Astronomy & Space Science Institute

Telescope mirrors used to be made by glass or glass
ceramic. Metals and liquid were regarded as candidates
of replaceable materials for the mirrors. Carbon Fiber
Re-enforced Polymer (CFRP) become a new candidate,
as it is stiff and light-weight. In the telescope, the plastic
material is already used for baffle, sunshield, supporting
tubes, and connecting rods. Technology is developed to
produce the mirror itself by CFRP. In this presentation,
production of CFRP telescopes are presented, and pros
and cons are discussed.
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16:30 [lI-3-5]

The distribution of Arctic sea ice thickness in
the winter from SMOS satellite

Seongsuk Lee, Yu Yi

Chungnam National University

The amount of Arctic sea ice on the average reaches a
high point around February or March, because sea ice
expands with colder temperatures. The maximum point in



2015 is the lowest winter level since satellite observations
began in 1979. We investigated changing the daily sea
ice thickness in Arctic using ESA’'s SMOS (Soil Moisture
and Ocean Salinity) data during the winter. The sea ice
thickness from SMOS data is derived from the near nadir
brightness temperatures (L3B brightness temperature)
using a single layer emissivity model. We identified
appearance of arctic sea ice melting region of near polar
cap in the winter season. We should explain that the
cause of this unusual phenomenon is the heat from deep
undersea in Arctic Ocean ridges and the hydrothermal
vents might be contributing to the melting of Arctic sea
ice.

16:45 [lI-3-6]

Effects of Geomagnetic Storms on Precise Orbit
Determination for LEO Satellites Using Satellite
Laser Ranging Observations

Young-Rok Kim!, Woo Kyoung Lee!, Hyosub Kil%,
Young-Sil Kwak!, Eunseo Park!, Hyung-Chul Lim!

YKorea Astronomy and Space Science Institute
ZApp]ied Physics Laboratory, Johns Hopkins University

The disturbance of the thermospheric mass density
induced by geomagnetic storms perturbs satellite orbits,
and this perturbation affects the precision of precise orbit
determination (POD) for low Earth orbit satellites. Because
the thermosphere models for POD cannot accurately
predict the storm-induced thermospheric disturbance, the
precision of POD decreases during geomagnetic storms.
In this study, we investigate the dependence of POD
precision on geomagnetic storms through the case study
of the storms on 12 September 2014 and 17 March
2015. As satellite laser ranging (SLR) is the most
accurate technique to measure distance between ground
stations and a satellite, we use SLR observations to
identify the perturbation in satellite orbits. POD results are
derived from SLR observations using the NASA/GSFC
GEODYN |l software. Dependence of the POD precision
on the satellite altitude is examined by analyzing the
post-fit residuals of POD for Ajisai (1,485 km), Starlette
(815 km), and Swarm A and B (460 km) satellites. The
effect of the model prediction on POD is assessed by
comparing the POD results obtained using quiet-time
geomagnetic indices with those obtained using corrected
(disturbed) geomagnetic indices.
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17:10 [IS-1]
Science & Technology at the Period of Creative
Economy

Seoklae Lee

Ministry of Science, ICT and Future Planning

Ministry of Science, ICT and Future Planning is
conduction a leading role in the creative economy under
the current presidency. Here, the origin and reasoning of
the period of the creative economy and the concept is
explained. Roles of science and technology are derived,
and research directions are discussed.
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08:30 [llI-1-1]

Estimation of pitch angle diffusion rates and
lifetimes of electrons due to EMIC waves in a
realistic field model

Suk-Bin Kang!, Kyoung-Wook Min', Mei-Ching Fok?,
Kyoung-Joo Hwang”®, Junga Hwang' Cheong-Rim Choil!

1Deparl‘mem of Physics, Korea Advanced Institute of Science and
Technology, Daejeon, Korea

*NASA Goddard Space Flight Center, Greenbelt, Maryland, USA
3Um‘versity of Maryland Baltimore County, Maryland, USA

*Korea Astronomy and Space Science Institute, Daejeon, Korea

EMIC waves are closely associated to loss of relativistic
electrons in the radiation belts to the atmosphere and
thereby a model of the radiation belt requires inclusion of
pitch angle diffusion caused by EMIC waves. We
estimated the pitch angle diffusion rates and the
corresponding loss timescale caused by H and He band
EMIC waves, using Tsyganenko 04 (T04) magnetic field
model at their probable regions in terms of geomagnetic
conditions. The results show enhanced pitch angle
diffusion rates and reduced lifetimes compared to those
based on the dipole model, by more than an order of
magnitude for storm times, keeping all the other
parameter fixed. The reduction of the magnetic field
strength predicted by the T04 model is the main cause of
the enhanced diffusion rates relative to those with the
dipole. The bounce averaged diffusion rates were highly
proportional to the inversion of equatorial magnetic field
strength. We thus suggest that scaling the diffusion rates
with magnetic field strength is good approximation to
account for effect of realistic field model in the
wave-diffusion modeling. The energies of high diffusion
rates highly corresponded with minimum resonant
energies. At L=4 (6, 8) for the case of an intense storm
(settle, extreme quiet condition), for the He band, the
lifetimes of electrons with those energies were estimated
to be several seconds to minutes (several to tens of
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minutes, several seconds to a few minutes), while those
for H band, those are more than a few minutes (several
to tens of minutes, tens of seconds to several minutes).

08:45 [llI-1-2]
Particle Enhancements in Slot region

Jaejin Lee'?, Geun-Chan Park"®

YKorea Astronomy and Space Science Institute
2Universjty of Science and Technology
3Ch ungnam National University

Since the first observation of radiation belts by James
Van Allen, it has been well known that the radiation belts
consist of two belts, inner and outer belts. However, the
measurements by satellites, for example CRRESS and
DMSP, show the radiation belts have more complicated
structures. In July 2004, STSAT-1 observed electron flux
enhancements in the slot region of L = 3~4. Combining
STSAT-1 data with NOAA POES data shows the particle
flux enhancements appear on the same L value in
confined longitude and lasted several hours. While
STSAT-1 could measure only electrons, the POES data
reveals the particle enhancements occurred also in proton
population. We can analyze these events in two
processes, one is the pitch angle diffusion into loss cone
and the other is the formation of new radiation belts. In
order to decide which process causes the enhancements,
we looked into Van Allen Probes data. This presentation
explains how the particle enhancements observed by the
low earth orbit satellites appear in the equatorial region
on same L value.

09:00 [ilI-1-3]
Japanese Geospace Exploration: ERG
PROJECT

Y. Miyoshi!, I. Shinohara® T. Takashima® K. Asamura’,
H. Matsumoto?, N. Higashio®, T. Mitani®, S. Kasahara®, S.
Yokota®, Y. Kazama®, M. Hirahara!, Y. Kasaba®,

A. Matsuoka?, H. Kojima®, M. Fujimoto?, K. Shiokawa’,

K. Seki!, Y. Nakamura®, K. Nitta?, S. Fukuda®, E. Ogawa’,
T. Ono', The ERG Project Team

1S’TEL, Nagoya University, Japan
2]AXA, Japan

SASIAA. Taiwan

4Tohoku University, Japan
SRISH, Kyoto University, Japan

The ERG (Exploration of energization and Radiation in
Geospace) is Japanese geospace exploration project. The
project focuses on relativistic electron acceleration
mechanism of the outer belt in the context of the
cross-energy coupling via wave-particle interactions. The
project consists of the satellite observation team, the
ground-based network observation team, and
integrated-data analysis/simulation team. The satellite will
be launched in 2016. Comprehensive instruments for
plasmal/particles, and field/waves are installed in the ERG
satellite to understand the cross-energy coupling system.
A newly developed software wave-particle interaction
analyzer that can resolve the energy coupling process

34 Bull. Kor. Spa. Soc. 24(1), April 2015

between waves and electrons is installed and will observe
directly micro-physics of the wave-particle interactions. In
the ERG project, ground-network  teams  join;
magnetometer networks, radar networks, optical imager
networks, etc. Cooperative observations between the
in-situ  satellite and ground-based observations are
important. Some  simulation codes including both
macro-scale phenomena and micro-physics are developed
in Japan, which are useful quantitatively to understand
the observational results and to incorporate the
observations. ERG Level-2 data are archived as the CDF
format and the integrated data analysis system based on
the SPEDAS will be used as a project data analysis tool
through the ERG-Science Center, which contribute to
establish the integrated data analysis environment using
many kind of data sets. In this presentation, the overview
of the projects will be presented and possible
collaborations with other geospace satellite missions as
well as the ground-based observations will be discussed.

09:20 [llI-1-4]

A prediction model for the global distribution of
whistler chorus wave amplitude developed
separately for two latitudinal zones

Jin-Hee Kim!, Dae-Young Lee!, Jung-Hee Cho',
Dae-Kyu Shin!, Kyung-Chan Kim? Wen Li,
Thomas K. Kim!

1Deparl‘mem of Astronomy and Space Science, Chungbuk
National University

2Korea Astronomy and Space Science Institute
3Deparl‘mem of Atmospheric and Oceanic Sciences, UCLA

Whistler-mode chorus waves are considered to play a
central role in accelerating and scattering electrons in the
outer radiation belt. While in-situ measurements are
usually limited th the trajectories of a small number of
satellites, rigorous theoretical modeling requires a global
distribution of chorus wave characteristics. In the present
work, by using a large database of chorus wave
observations made on the THEMIS satellites for about
five years, we develop prediction models for a global
distribution of chorus amplitudes. The development is
based on two main components: a) the temporal
dependence of average chorus amplitudes determined by
correlating with the preceding solar wind and geomagnetic
conditions as represented by the IMF Bz and AE index;
b) the determination of spatial distribution pattern of
chorus amplitudes, specifically, the profiles in L in all 2 hr
MLT zones, which are categorized by activity levels of
either the IMF Bz or AE index. Two separate models are
developed: one based only on the IMF Bz and the other
based only on AE. Both models predict chorus amplitudes
for  two different latitudinal zones separately:
|MLAT|<10°, and |MLAT|=10°—25°. The model
performance is measured by the coefficient of
determination R2 and the rank-order correlation coefficient
(ROCC) between the observations and model prediction
results. When tested for a new data interval of ~1.5
years, the AE-based model works slightly better than the
IMF Bz-based model: for the AE-based model, the
mean R2 and ROCC values are ~0.46 and ~0.78 for
|MLAT|<10°, respectively, and ~0.4 and ~0.74 for
| MLAT|=10" —25 " respectively; for the IMF Bz-based
model, the mean R2 and ROCC values are ~0.39 and
~0.74 for |MLAT|<10°, respectively, and ~0.33 and
~0.70 for |MLAT|=10"—25" respectively. We provide



all of the model information in the text and supporting
materials so that the developed chorus models can be
used for the existing outer radiation belt electron models.

09:35 [llI-1-5]
EMIC Wave Activity at Geosynchronous Orbit
during Quiet Geomagnetic Conditions

Jong-Sun Park, Khan-Hyuk Kim, Dong-Hun Lee

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

It is generally accepted that the electromagnetic ion
cyclotron (EMIC) waves can be generated by anisotropic
temperature distributions (T_L > T1|) of the energetic (a
few tens keV) ion population. Such conditions are
expected when the magnetospheric convection is
enhanced or when the magnetosphere is compressed by
strong solar wind dynamic pressure enhancement. Even
in the absence of strong magnetospheric convection or
strong solar wind dynamic pressure enhancements,
however, EMIC waves have been observed at
geosynchronous orbit. In this study, we analyzed the
Helium (He) band EMIC waves observed at
geosynchronous orbit during quiet geomagnetic conditions
(Kp < 1) in the period from January 2007 to December
2008. Unlike previous studies, our major findings in the
occurrence distribution of the EMIC wave activities at
geosynchronous orbit during Kp < 1 are: (1) EMIC
waves are observed dominantly in the dayside (0700-1600
MLT); (2) The highest concentration of EMIC waves is
shifted to the prenoon sector with respect to the magnetic
local noon. Under Kp < 1, solar wind dynamic pressures
for the dayside EMIC wave activities are increased in
comparison with their MLT medians. We suggest that the
high EMIC wave occurrence, dominantly in the dayside, is
associated with the geomagnetic compressions caused by
the solar wind dynamic pressure. We compared the EMIC
wave occurrences during Kp < 1 with those during Kp >
1 (i.e., geomagnetic conditions without quiet intervals) and
suggest that EMIC waves dominantly observed in the
morning sector during Kp < 1 have different generation
mechanism from those dominantly observed at the
postnoon to dusk sector during Kp > 1. Consistent with
earlier studies we found that the preferential location for
EMIC activity at geosynchronous orbit is in the morning
sector, where the magnetic field variations are strongly
controlled by the solar wind dynamic pressure variations.
We suggest that the adiabatic heating plays an important
role in confining the source regions of EMIC waves at
geosynchronous orbit during quiet geomagnetic conditions.

HZEZE (HS)
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08:30 [llI-2-1]
Characteristics of the afternoon E-region plasma
density irregularities in middle latitudes

Young-Sil Kwak!?, Tae-yong Yangl‘z, Hyosub Kil®

YKorea Astronomy and Space Science Institute, Korea
2Um‘versjty of Science and Technology, Korea
3The Johns Hopkins University Applied Physics Laboratory, USA

We report firstly the afternoon (i.e., from noon to sunset
time) observations of the mid-latitude E-region field-aligned
irregularites  (FAls) made by the VHF coherent
backscatter radar operated continuously since December
2009 at Daejeon (36.18°N, 127.14°E, 26.7°N dip latitude)
in South Korea. We present the characteristics and
statistical morphology of the mid-latitude afternoon
E-region FAIs based on the continuous and long-term
radar observations. It is observed that the occurrence of
the afternoon E-region FAls has strong seasonal
variations with maximum during summer season and
minimum during winter season. Echo signal-to-noise
(SNR) is found to be as high as 30 dB, mostly occurring
around 100-135 km altitudes. Most spectral widths of the
afternoon echoes are close to zero indicating that the
irregularities during the afternoon time are not related to
turbulent plasma motions. And, to investigate the
afternoon E-region FAls - Sporadic E (Es) relationship,
the FAIs have been also compared with Es parameters
based on observations made from an ionosonde located
at Icheon (37.14°N, 127.54°E, 27.7°N dip latitude), which
is 100 km north of Daejeon. It is shown that the virtual
height of Es (h'Es) falls mostly in the height range of
105-110 km and these heights are 5-10 km greater than
the FAIl bottom side. No relation is found between FAls
SNR and top frequency (ftEs) (or blanketing frequency
(fbEs)). SNR of FAls, however, is found to be related
well with (ftEs - fbEs).

08:45 [lll-2-2]
SuperDARN HOkkaido Pair of (HOP) radars:
present status and scientific objectives

Nozomu Nishitani, Tomoaki Hori, Super DARNHOP radars
group

Solar-TerrestrialEnvironmentLaboratory(STEL),
NagoyaUniversity, Japan

Super Dual Auroral Radar Network (SuperDARN) is a
network of HF radars (total number as of 1 Jan 2015:
33) deployed in both hemispheres. The SuperDARN
Hokkaido West radar, one of SuperDARN HOkkaido Pair
of (HOP) radars, is the newest SuperDARN radar located
in Rikubetsu, Hokkaido, Japan, which began its operation
in October 2014, in addition to the SuperDARN Hokkaido
East radar (working since November 2006). Longitudinal
coverage of subauroral ionosphere over several hours of
magnetic local time by the SuperDARN HOP radars,
together with other midlatitude SuperDARN radars, will
enable us to study the detailed characteristics of
magnetosphere-ionosphere-thermosphere coupling
phenomena in the subauroral and midlatitude areas, such
as Sub-Auroral Polarization Streams (SAPSs) and
Traveling lonospheric Disturbances (TIDs).In this paper
present status and scientific objectives of the SuperDARN
HOP radars will be presented. The paper also presents
initial results from the radar wave remote receiver in
Nagoya, which enable us to study ionospheric
disturbances equatorward of the radar site in Hokkaido.

o

SXFES|E 243 1%, 20154 48 35



09:05 [llI-2-3]
Low- and mid-latitude ionosphere as observed
by the Swarm constellation

Jaeheung Park, Young-Sil Kwak

Korea Astronomy and Space Science Institute, Korea

The Swarm constellation is the European Space Agency’s
mission for the Earth’s magnetic field, which consists of
the three satellites equipped identically. The constellation
was launched in November 2013 into a polar (inclination
angle~87.30) circular orbit. During the first two months of
the commissioning phase all the three satellites were at
the same altitude (~500 km) in a pearls-on-a-string
configuration. Afterwards, the satellites conducted orbit
maneuver to be placed into separate orbits. Since April
2014 the two lower satellites (Swarm-Alpha and
Swarm-Charlie) have been flying side-by-side with a
longitude separation of about 1.50. The upper satellite,
Swarm-Bravo orbiting on a higher altitude (~50 km higher
than that of the lower pair) has a slightly different orbit
inclination angle (~87.750), by which the local time of the
orbital plane is separated gradually from those of the
lower pair. The constellation frequently encounters plasma
density irregularities in the low- and mid-latitude topside
ionosphere. In this presentation we investigate selected
events in the low-/mid-latitude ionosphere (plasma density
depletion or enhancement), as observed by the Swarm
constellation during its first-year mission.

09:20 [llI-2-4]

lonospheric space weather monitoring by
FORMOSAT-3/COSMIC and following
FORMOSAT-7/COSMIC-2

I-Te Lee!, J. Y. Liu*®, C. H. Lin*, T. Matsuo™’,
H. F.Tsai’

1Meteoro]ogica] R&D Center, Central Weather Bureau, Taipel,
Taiwan

®National Space Organization, Hsinchu, Taiwan

3nstitute of Space Science, National Central University, Jhongli
City, Taiwan

4Department of Earth Science, National Cheng Kung University,
Tainan, Taiwan

5Cooperatjve Institute for Research in Environmental Sciences,
University of Colorado Boulder, Boulder, Colorado, USA
6Space Weather Prediction Center, National Oceanic and
Atmospheric Administration, Boulder, Colorado, USA

For the past decade, the paucity of ionospheric
observations has made it almost impossible to reconstruct
the three-dimensional structures of global ionospheric
electron density. The FORMOSAT-3/COSMIC (F3/C)
mission consists of six microsatellites, which has proven
to be a powerful tool in probing global high-resolution
ionospheric vertical electron density profiles by radio
occultation techniques. By accumulating F3/C
observations, the three-dimensional structures of global
ionospheric electron density can possible be retrieved.
Based on the success of F3/C mission for atmospheric
and ionospheric researches, the National Space
Organization in Taiwan has proposed a follow-on mission
named Formosa Satellite-7/Constellation Observing System
for Meteorology, lonosphere and Climate-2
(FORMOSAT-7/COSMIC-2, hereafter shortened to F7/C2),

36 Bull. Kor. Spa. Soc. 24(1), April 2015

which deploys an operational constellation system of
twelve satellites to receive US GPS, Russian GLONASS
and European Galileo system signals to perform
occultation observations. Slated for deployment starting in
2016, F7/C2 constellation will further provide more than
four times the number of the F3/C occultation soundings
for weather forecasting and space weather monitoring.
More detail results and a major advance in ionospheric
weather monitoring for the future mission will be
presented in this paper.

09:40 [lll-2-5]

Evaluation of IRI-2012 by comparison with
JASON-1 TEC and incoherent scatter radar
observations during the 2008-2009 solar
minimum period

Eun-Young Ji, Geonhwa Jee, Young-Bae Ham

Korea Polar Research Institute, Korea

The 2008-2009 solar minimum period was
unprecedentedly deep and extended and therefore it
should be difficult to expect for the data-driven model like
the International Reference lonosphere (IRI) to reasonably
well reproduce the ionospheric parameters during this
period. In this study, we compare the IRI-2012 with
global TEC data from JASON-1 satellte and electron
density profiles observed from Millstone Hill Incoherent
Scatter Radar (ISR) and EISCAT at middle and high
latitudes, respectively. For the global mean ionosphere,
daily mean TECs calculated from the model and data are
compared with each other during the two-year period and
it is found that IRl underestimates TEC by about 34%.
Global TEC maps for two TECs are produced in the
magnetic latitude and magnetic local time coordinate,
which shows the overall underestimation of IRI except for
the region around the equatorial anomaly only during the
daytime, regardless of season. In the daytime equatorial
region, IRI slightly overestimates TEC and this aspect of
IRl for low solar activity was also reported in the
previous study (e.g. see Jee et al., 2005). In order to
further investigate the differences at middle and high
latitudes, which are responsible for the overall
underestimation in the global mean ionosphere, we
compared the electron density profiles between IRI and
ISRs at Millstone Hill and EISCAT for the middle and
high latitudes. During the daytime, however, it is not very
clear that IRl underestimates TEC. In particular, the
density profiles show large discrepancy in the topside
ionosphere, which requires further investigation since the
ISR data may not be reliable in the topside ionosphere
for low solar activity.
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08:30 [llI-3-1]
Lunar dust environment using LDEX data
onboard LADEE



Seunghee Son, BongJae Kuk, Joo Hyeon Kim,
Haingja Seo

Korea Aerospace Research Institute

LADEE was launched on September 7, 2013 from the
eastern shore of Maryland, USA. It has 100 days of
nominal science operation with 27 days of extended
period. Then, finally it crashed into a dark side of the
Moon on April 17, 2014 after completing 7 month of the
mission. LADEE was carrying four payloads such as
NMS, UVS, LDEX and LCDR. Lunar Dust Experiment
(LDEX) is an in situ dust detector designed to
characterize the variability of the dust in the lunar
exosphere by mapping the size and spatial distribution of
dust grains. In this study, we will present analysis of the
recent LDEX data combined with the LADEE navigation
information. LADEE’s flight trajectory and its local
longitude and latitude and more can be extracted from
SPICE kernel of LADEE in NASA NAIF database. LDEX
data in PDS achieve provides calibrated mass with a
time tag. Thus LDEX events have been correlated with
LADEE’s position and location using the common time.
Preliminary lunar dust distribution with altitude and impact
rate will be discussed.

08:45 [llI-3-2]
Science Themes using an Optical Imaging
System of Korea Pathfinder Lunar Orbiter

Eunhyeuk Kim, Joo Hyeon Kim, Seunghee Son,
Bangyeop Kim

Korea Aerospace Research Institute

Korea is planning to carry out a robotic lunar exploration
program. It is comprised of launching both lunar orbiters
and a lunar lander. Motivated by the president’s vision on
space exploration the Korean lunar exploration program,
which is one of the major governmental agenda has been
significantly accelerated. The Korean lunar exploration
program is expected to be performed in two-stage
development: (1) Launching the Korea Pathfinder Lunar
Orbiter (KPLO hereafter) by 2018 using a foreign launch
vehicle. (2) Sending a lunar orbiter and a lunar lander
using Korean Space Launch Vehicle (KSLV-Il) based on
key technologies developed in the first stage of lunar
exploration program. Objectives of KPLO mission have
two aspects: demonstrating advanced Korean space
technology and revealing unknown characteristics of the
Moon. In order to complete the scientific goals of the
mission KPLO is expected to be installed with a handful
of science payloads. Among these payloads an optical
imaging system, which is intended to image the lunar
surface might have higher priority because taking pictures
of lunar surface using the Korean space technology and
sending images to the Earth would be one of the major
achievement of KPLO mission. By taking care of scientific
results of previous lunar missions conducted by U.S.A.,
Europe, Japan, India and China after 1990s using optical
imaging cameras we searched the most plausible science
themes of the Moon to be performed using the KPLO
optical imaging system. We categorize the purpose of the
optical imaging system into several features: (1) whether
we need to obtain the images of entire surface of the
Moon? (2) Is it rather feasible to take images of specific
regions, which have not been studied based on high
resolution images? (3) Does KPLO need to be equipped

with three dimensional stereo mode instrument to obtain
topographic map of certain and/or whole regions of the
Moon? (4) Is there any add-on instrument which will
improve the knowledge of the Moon (e.g., multi-band
system, polarization optics etc.)? Detailed science themes
of each category will be presented.
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09:15 [llI-3-4]
Magnetic Anomalies inside Mare Crisium: Lunar
Prospector Observations

Khan-Hyuk Kim, Seul-Min Baek, Ho Jin
Kyung Hee University

Mapping of the low-altitude Lunar  Prospector
magnetometer (LP-MAG) data shows that Crisium has two
magnetic anomalies, which are distributed near the inner
northern and southern edges inside the Crisium basin.
The LP-MAG data obtained from an orbit passing over
near the source of the northern Crisium anomaly (CNA)
show that CNA has a bipolar perturbation in the
northward (BN) component and a monopolar perturbation
in the radial (BR) component. Unlike CNA, however, the
southern Crisium anomaly (CSA) has magnetic field
perturbations showing BN-bipolar/BR-monopolar (CSA1) in
the area from 56°E to 58°E and BN-monopolar/BR-bipolar
(CSA2) in the area from 59°E to 63°E, implying that
CSA consists of two anomaly sources. Using a dipole
model for Crisium magnetic anomalies, we determine the
dipole moment vector (M) and depth (d) of the dipole
source from the lunar surface for each anomaly. The
estimated dipole parameters are compared with those in
previous studies.
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09:30 [llI-3-5]

A study of paleomagnetic pole position using
isolated magnetic anomalies on the lunar near
side

Seul-Min Baek, Khan-Hyuk Kim, Ho Jin
School of Space Research, Kyung Hee University

Analysis of the Lunar Prospector magnetometer (LP-MAG)
data has yielded information on the distribution and
nature of Ilunar crustal magnetization. It has been
reported that strong magnetic anomalies are clustered on
the lunar far side corresponding to the antipodal regions
of large impact basins: Crisium, Serenitatis, Imbrium, and
Orientale. These basin-antipodal anomalies have been
explained by ftransiently enhanced magnetic fields
associated with the basin-forming impacts, and their
structures are complex. Unlike these far side anomalies,
LP-MAG data show that well-isolated strong magnetic
anomalies have been widely distributed on the lunar near
side. Such anomalies show magnetic field perturbations,
which can be expected from a simple dipole source.
Assuming that a well-isolated anomaly is associated with
a simple (i.e., dipole) magnetic source body, we examine
whether the source bodies of the observed widespread
isolated anomalies on the near side were magnetized by
a dipole core field. In this study, we identify eight isolated
magnetic anomalies on the lunar near side and use a
simple dipole model to determine the magnetization
direction and depth of the source for each isolated
anomaly. We find that the depth of anomaly’s source
systematically changes with the inferred latitude of the
paleomagnetic pole. Assuming that the magnetization
direction of a single source represents the core field
direction and that the depth of the source of the
magnetic anomaly corresponds to the age of the
magnetization, we suggest that there was the migration of
the paleomagnetic pole from south to north for the
formation times of the eight anomalies.

10:00~10:30 72}, 20|S
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10:00 [I1S-2]

Overview of imaging the planetary exospheres in
the EUV spectral range

Ichiro Yoshikawa

University of Tokyo

My leading team has participated in a number of
planetary missions and challenged space plasma imaging
in the invisible spectral range (EUV). Before technical

breakthrough, this spectral range was dark from the
instrument point of view. My first success is terrestrial

38  Bull. Kor. Spa. Soc. 24(1), April 2015

plasmaspheric imaging in EUV, after the qualifications of
new optical device by sounding rocket experiments. | built
an EUV imager boarded on Japan’s Mars orbiter in the
late 90 and succeeded in Earth’s plasmaspheric imaging
first in the world. Then, my leading team built EUV
telescopes on Japan’s Lunar orbiter (Kauya) and
International space station (ISS), and has participated in
Mercury mission (BepiColombo) with the help of ESA. My
latest novel success is Hisaki spacecraft space program
to observe solar planets from the Earth-orbit. Hisaki was
launched in 2013 by Epsilon rocket of Japan and it is
now producing cutting-edge science. In this presentation, |
will present planetary science produced by EUV imaging
technique and future mission in the EUV spectral range.
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New model fit functions of the plasmapause
location determined using THEMIS observations
during the ascending phase of Solar Cycle 24

Junghee Cho!, Dae-Young Lee!, Jin-Hee Kim!, Dae-Kyu
Shin!, Kyung-Chan Kim? Drew Turner®

1Chungbuk National University
%Korea Astronomy and Space Science Institute
3The Aerospace Corporation

It is well known that the plasmapause is influenced by
the solar wind and magnetospheric conditions. Empirical
models of its location have been previously developed
such as those by O'Brien and Moldwin (2003) and
Larsen et al. (2006). In this study, we identified the
locations of the plasmapause using the plasma density
data obtained from the Time History of Events and
Macroscale Interactions during Substorms (THEMIS)
satellites. We used the data for the period (2008-2012)
corresponding to the ascending phase of Solar Cycle 24.
Our database includes data from over a year of unusually
weak solar wind conditions, correspondingly covering the
plasmapause locations in a wider L range than those in
previous studies. It also contains many coronal-hole
stream intervals during which the plasmasphere is eroded
and recovers over a timescale of several days. The
plasmapause was rigorously determined by requiring a
density gradient by a factor of 15 within a radial distance
of 0.5 L. We first determined the statistical correlation of
the plasmapause locations with several solar wind
parameters as well as geomagnetic indices. We found
that the plasmapause locations are well correlated with
the solar wind speed and the IMF Bz, therefore the
y-component of the convective electric field, and some
energy coupling functions such as the well-known
Akasofu’s epsilon parameter. The plasmapause locations
are also highly correlated with the geomagnetic indices,
Dst, AE, and Kp, as recognized previously. Finally we
suggest new model fit functions for the plasmapause
locations in terms of the solar wind parameters and
geomagnetic indices. When applied to a new data interval
outside the model training interval, our model fit functions



work better than existing ones. The new model fit
functions developed here extend the range of conditions
from those used in previous works.

10:50 [IV-1-2]
Formation of the oxygen torus in the inner
magnetosphere: Van Allen Probes observations

M. Nose, S. Oimatsu, K. Keika, C. A. Kletzing, W. S.
Kurth, S. De Pascuale, C. W. Smith, R. ]J. MacDowall,
S. Nakano, G. D. Reeves, H.E. Spence, B.A. Larsen

University of Tokyo

We study the formation process of an oxygen torus
during the 12-15 November 2012 magnetic storm, using
the magnetic field and plasma wave data obtained by
Van Allen Probes. We estimate the local plasma mass
density (o) and the local electron number density (ne.)
from the resonant frequencies of standing Alfvén waves
and the upper hybrid resonance band. The average ion
mass (M) can be calculated by M~p/ne. under the
assumption of quasi-neutrality of plasma. During the storm
recovery phase, both Probe-A and Probe-B observe the
oxygen torus at L=3.0-4.0 and L=3.7-4.5, respectively, on
the morning side. The oxygen torus has M=4.5-8 amu
and extends around the plasmapause that is identified at
L~3.2-3.9. We find that during the initial phase, M is 4-7
amu throughout the plasma tough and remains at ~1
amu in the plasmasphere, implying that ionospheric O+
ions are supplied into the inner magnetosphere already in
the initial phase of the magnetic storm. Numerical
calculation under a decrease of the convection electric
field reveals that some of thermal O+ ions distributed
throughout the plasma trough are trapped within the
expanded plasma sphere, whereas some of them drift
around the plasma pause on the dawnside. This creates
the oxygen torus spreading near the plasmapause, which
is consistent with the Van Allen Probes observations. We
conclude that the oxygen torus identified in this study
favors the formation scenario of supplying O+ in the inner
magnetosphere during the initial phase and subsequent
drift during the recovery phase.

11:05 [IV-1-3]
Spatio-temporal evolution of the poloidal Alfven
wave

Jiwon Choi, Dong-Hun Lee, Khan-Hyuk Kim, Ensang
Lee, Sung-Hwan Lee, Jagjin Jang

School of Space Research, Kyung Hee University

Standing poloidal Alfven waves with high azimuthal wave
number (m >> 1) can be generated via bounce-drift
resonance with energetic particles in the Earth's
magnetosphere. There are numerous theoretical studies
on the generation mechanisms and the characteristics of
these waves, as well as observations that show radially
polarized waves in the Earth’s magnetosphere. However,
there is a lack of 3D model, which is able to show how
these waves evolve. The goal of this study is to
investigate spatial structure and temporal evolution of
poloidal Alfven waves in dipole geometry, once it is
excited and forms a standing poloidal mode. Since we
are mainly focused on the characteristics of poloidal

Alfven waves, we start 3D MHD simulations simply
assuming that these oscillations have been driven at the
beginning of the runs. Our results show that the poloidal
wave is highly localized in both local time and L-shell at
the region where the initial perturbation is imposed. We
will also present how the lifetime of the poloidal mode
varies with different m and the spatial distribution evolves
in time.

11:20 [IV-1-4]

Ground-satellite coherence analysis of extemnally
driven compressional waves observed in the
dayside inner magnetosphere

Khan-Hyuk Kim!, Ki-Jeong Kim", Jong-Sun Park,
Dong-Hun Lee!, William Kurth”, Craig Kletzing?,
John Wygant3

leung Hee University
2Universjty of lIowa
3Universjty of Minnesota

Externally driven ULF waves frequently observed in the
dayside magnetosphere are believed to propagate into the
inner magnetosphere and to the ground at low latitude.
However, there are few observations to support tailward
propagation of compressional magnetic field oscillations. In
this study we surveyed combined magnetic field data
from the Van Allen Probes (VAPS) and the low-latitude
Bohyun (BOH) ground station (L = 1.3), and one interval
on 4 January 2014 was selected because high coherence
between the compressional component (bz) at VAPS and
the horizontal component (H) at BOH was observed in
the frequency band of ~10-50 mHz for seven hours.
During the interval, VAPS and BOH were in the dayside
with a small local time separation (AMLT < 3). A
cross-phase analysis shows that the phase between bz
and H continuously varies for the frequency band
showing high coherence. This indicates that the
compressional waves in space are propagating earthward
(i.e., tailward). Using spectral analysis we will discuss the
characteristics of the compressional waves.

11:35 [IV-1-5]

Characteristics of sudden commencements
observed by Van Allen Probes in the inner
magnetosphere L<6)

Adel Fathy'?, Khan-Hyuk Kim', Jong-Sun Park!, W. S.
Kurth °, J. R. Wygant*

leung Hee University, South Korea

2Fayoum University, Egypt

3Deparl‘mem of Physics and Astronomy, University of lowa, USA
4School of Physics and Astronomy, University of Minnesota, USA

It has been known that sudden commencement (SC) is
produced by an interplanetary shock passing over the
Earth’'s magnetosphere. Understanding its characteristics
in the electric and the magnetic fields is one of the
important research topics. Until now, there are many
studies for SC using the data on the ground at high to
low latitudes and in space at and beyond
geosynchronous orbit. However, few SC studies have
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been done wusing the data obtained in the inner
magnetosphere (L <6). In this study we use the magnetic
and electric field data acquired from the Van Allen
Probes in the inner magnetosphere. During two vyear
intervals from September 2012 to September 2014, 55
SC events were identified. The local time variations of
SC-associated magnetic field perturbations in the inner
magnetosphere are similar to those at geosynchronous
orbit. Unlike previous studies at geosynchronous orbit,
however, we observed only few numbers of negative
perturbation (4BH) 15% (3 of 19events) in the BH
component (positive north) in the VDH coordinates near
midnight (MLT = 21-03), while the majority of nighttime
GOES 67% (12 of 18events) showed negative
perturbation. This indicates that main contribution of SC
near midnight in the inner magnetosphere is the dayside
magnetopause current rather than nightside SC-associated
cross tail current. Regardless of the L-value, the dayside
electric field revealed a dawnward(negative) direction with
higher amplitude around the noon, while nightside electric
field showed a slightly duskward(positive) amplitude for all
events, which is consistent with previous studies.
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11:05 [IV-2-3]
Globe at Night in Korea - the Night Sky
Brightness Monitoring Network

Yonggi Kim™, Joh-Na Yoon'? Jehoon Park!?,
Ah-Chim Sul*

1Dept. of Astronomy and Space Science, Chungbuk National
University, Cheongju, Korea

2Yeongyang Firefly Astronomical Observatory, Korea
3Chungbuk National University Observatory, Cheongju, Korea
*Korea Astronomy and Space science Institute, Korea

The Globe at Night program is an international
citizen-science campaign to raise public awareness of the
impact of light pollution by inviting citizen-scientists to
measure their night sky brightness and submit their
observations from a computer or smart phone. The Night
Sky Brightness(NSB) Monitoring Network is endorsed by
the IAU Executive Committee Working Group for the
International Year of Light 2015 as a major Cosmic Light
program. Light pollution threatens not only our “right to
starlight”, but can affect energy consumption, wildlife and
health. More than 100,000 measurements have been
contributed from people in 115 countries during the
campaigns each winter/spring over the last 9 vyears,
making Globe at Night the most successful light pollution
awareness campaign to date! In order to take part in
NSB monitoring network in Korea. we plan to install SKy
Quality Meter(SQM) at some astronomical observatories
and universities in national wide. The criterion for sites
and plans to monitor NSB in Korea will be reported as
well as future application of SQM monitoring for long



term monitoring of light pollution.

11:20 [IV-2-4]
Measurement of the Night Sky Brightness using
sQm

Je Hoon Park'?, Yonggi Kim'?, Joh-Na Yoon'?

1Depl‘. of Astronomy and Space Science, Chungbuk National
University, Cheongju, Korea

2Yeongyang Firefly Astronomical Observatory, Yeongyang, Korea
3Chungbwlf National University Observatory, Cheongju, Korea

We present preliminary results of the measurement of the
Night Sky Brightness (NSB) of Korea using SQM. The
network for monitoring of NSB is now being organized
worldwide by IAU, as one of events for the International
Year of Light 2015. Many nations as USA, Japan, and
Hongkong started to monitor the NSB in order to use the
light more effectively and to reduce the light pollution
which has some negative effects on the environment and
ecosystem. However there are no reports about
monitoring the NSB till now in Korea. The Sky Quality
Meter (SQM) by Unihedron is used as one of good
instruments to measure the NSB. Yeongyang Firefly
Astronomical  Observatory and  Chungbuk  National
University Observatory began to monitor the NSB since
February 2015. The distribution of NSB in Jincheon at
Chungcheongbuk-do and Yeongyang at
Gyeongsangbuk-do and some discussions about the
results will be presented.
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*Korea Astronomy and Space science Institute, Korea
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10:35 [IV-3-1]
3D Modeling of Lunar and Martian pits
presumed with Subsurface Void

Ik-Seon Hong, Jongil Jung, Yu Yi

Chungnam National University

Part of lunar and martian pits are assumed that habitable
shelter. Precondition for pit about habitable shelter is
existence of interior void. Only method for identification of
this precondition is observing pit by operating rover.
Accordingly, we presumed part of pits are have interior
void and modeled 3D structure. In this Study, we used
optical image data that Lunar Reconnaissance Orbiter
Camera(LROC) of lunar mission and High Resolution
Imaging Science Experiment(HIRISE) of martian mission.
This 3D model can analyze about many viewpoint
contrary to satellite images. Moreover, this result is
appropriate previous research data for planning lunar
landing mission. Also, the model is used to effective
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promotion for the public about lunar exploration mission if
it is manufactured by 3D printer.

10:50 [IV-3-2]
Color Ratios of Parallel-Component Polarization
as a Maturity Indicator for the Lunar Regolith

Sungsoo S. Kim!, Minsup Jeong"?, Chae Kyung Sim

leung Hee University
%Korea Astronomy and Space Science Institute

Polarization of the light reflected off the Moon provides
information on the size and composition of the particles
in the lunar regolith. =~ The mean particle size of the
regolith can be estimated from the combination of the
albedo and degree of polarization, while the color ratio of
the parallel-component polarization (CP) has been
suggested to be related to the amount of nanophase
metallic iron (npFe0) inside the regolith particles. Both
the mean size and npFe0 abundance of the particles
have been used as maturity indicators of the regolith
since sustained impacts of high energy particles and
micro- meteoroids cause comminution of particles and
production of npFe0. Based on our multispectral
polarimetric observations of the whole near side of the
Moon in the U, B, V, R, and | bands, we compare the
maps of the mean particle size, CP, and the optical
maturity (OM). We find that the mean particle size map
is sensitive to the most immature (~0.1 Gyr) soil, the OP
map to the intermediate immaturity (a few 0.1 Gyr) soil,
and the CP map to the least immature (~1 Gyr) soil.

11:05 [IV-3-3]
The evidence of an association of magnetic
anomaly and albedo anomaly in Leibnitz crater

Jung-Kyu Lee!, Ho Jin!, Hyojeong Lee!, Seul-Min Baek!,
Khan-Hyuck Kim!, lan Garrick-Bethell'?,
Doug Hemingway®

leung Hee University, Korea
ZUm‘versity of California, Santa Cruz, USA

Since the Apollo era, spacecraft remote-sensing
observations have discovered that localized crust are
strongly magnetized. Some lunar crustal magnetic
anomalies are correlated with bright markings and dark
lanes, known as swirls, which exhibit no distinct
topography on the surface. Leibnitz (38.3°S, 179.2°E) is
a 245 km in crater on the north rim of the South
Pole-Aiken (SPA) basin and features distinct crustal
magnetic anomalies and high albedo markings with
uncertain origins. Previous studies have not been reported
feature as a swirl and a thorough study has not yet been
performed. In this study, we have examined how the
magnetic field is associated with unusual albedo marking
at Leibnitz. We use low altitude of Lunar Prospector (LP)
magnetometer (MAG) data, Electron Reflectometer (ER)
data and Clementine UV/VIR data. Component-wise
magnetic field contour maps derived from Lunar
Prospector magnetometer data over LRO WAC imagery.
Regions of high and low OMAT may correspond to
different compositions or differences in exposure to space
weathering. Compares transects from showing that 750
nm reflectance is anti-correlated with the 950 nm/750 nm

42 Bull. Kor. Spa. Soc. 24(1), April 2015

ratio and the 750 nm/ 415 nm ratio. Similar trends are
found in swirls, e.g., at Reiner Gamma and Mare Ingenii.
We have found evidences of an association of optical
anomalies and magnetic anomalies at Leibnitz. Based on
spectral analysis, these associations can be explained by
swirl processes. To the best of our knowledge, this is the
first report of a swirl at Leibnitz. We plan to determine
the relationship between the depth of the sources and
sinuous albedo anomalies.
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Concept of Wireless Power Transmission for
Lunar Exploration Rover

Joo Hyeon Kim, Seunghee Son, Eunhyeuk Kim,
Bangyeop Kim

Korea Aerospace Research Institute

Korea Aerospace Research Institute(KARI) has carried out
a basic research on space solar power (SSP) using
Wireless Power Transmission (WPT) with government
managed institutes in order to invigorate their
collaboration for WPT research. One of the main research
topics has focused on WPT using microwave or laser
from a solar power plant in space to avoid affection of
atmospheric extinction and weather. In this presentation,
we will introduce a concept of WPT for lunar exploration
rover in order to survive during a night of the Moon
lasting for two weeks or in Permanently Shadowed
Regions(PSRs). In particular, PSR is one of most
interesting regions for lunar scientists because of a
possibility of water presence. We suggest that WPT is
one of useful solar power providing system for lunar
exploration rover.
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Mission Plans, Strategy, and Organization for
Space-Terrestrial Physics on the Basis of Trinity
Research System by In-Situ Measurement,
Ground-based Observation, and Data
Analysis/Modeling

Masafumi Hirahara

Solar-Terrestrial Environment Laborabory, NagoyaUniversity,
Nagoya, Japan

In these three decades, the author participated in the

Akebono (EXOS-D: Polar-orbiting ionospheric ~ /
magneto-spheric  explorer), Geotail (Geomagnetic tail
explorer), and BepiColombo-MMO (Mercury

magnetospheric orbiter) missions as an experimental
member in their plasma particle instrument teams. The
main scientific targets of these missions are the space
plasma dynamics occurring universally in the different
types of the terrestrial and planetary magnetospheres. In
these days, | mainly led the Reimei mission realizing the
fine-scale auroral emission and particle observations by
the high-time/spatial resolutions and also initiated the
ERG mission based on the trinity research system
consisting of in-situ observation using spacecraft,
ground-based network observation, and data
analysis/modeling  approach. Through these space
exploration missions, | actually noticed and have been
proposing the importance of coherent cooperation in the
different methodologies (in-situ/ground-based observations,
data analyses, modeling/simulation) as well as the
significance of appropriate international collaborations,
especially in the instrumental development. It should also
be noted that some novel ideas and the cutting-edge
technologies matching them have been stimulating new

exploration missions. For example, the high-resolving
simultaneous measurements of auroral emissions and
particles were carried out in the Reimei mission by using
both our original auroral camera and plasma instrument.
Recently, we are also developing so-called software-type
wave-particle interaction analyzer (S-WPIA) in ERG in
order to elucidate the energy transport between the
plasma waves and particles in the collisionless plasma
regime. These research experiences and expertise in our
community are now leading new research activities to
propose a new exploration mission using polar
formation-flight configuration of compact satellites for the
space-terrestrial coupling processes. In this future mission,
we will directly investigate the interactions and couplings
in the plasma and neutral particles and the
electromagnetic fields and waves in addition to the
plasma wave-particle interaction analyses for the
ionospheric transverse ion acceleration (TIA) and the
simultaneous auroral emission-particle observations for the
magnetosphere-ionosphere coupling processes like
Alfvenic electron acceleration and their related auroras,
and the field-aligned current distribution and variation. In
this presentation, | introduce our past and on-going
exploration missions and also discuss the substantial
plans and strategies for their realization.
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Causes of the Sep. 12-13, 2014 geomagnetic
storms

Kyungsuk Cho', Roksoon Kim!, Sung-Hong Park’,
Sujin Kim!

YKorea Astronomy and Space Science Institute, Korea
®National Observatory of Athens, Greece

Solar cycle 24 is very modest compared to previous solar
cycles. The solar maximum phase may have been
reached in the middle of 2014 and the sunspot number
has decreased since the beginning of 2015. During this
period, it has been reported that only few events
produced strong X-class flares, solar proton events, and
geomagnetic storms. In this study we have investigated
causes of the multiple geomagnetic storms occurred on
September 12-13, 2014. The geomagnetic storm forecast
model based on the CME observations was used for
identification of the causes of the geomagnetic storms.
Details of the solar source region were investigated to
give an answer why the geomagnetic storms were not so
strong even though they were related to fast coronal
mass ejections with large earth-ward direction. As a
result, we found that the first weak storm was driven by
the CME related to M4.6 flare and the second minor
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storm was driven by one of the fast CMEs related to
strong X1.6 flare. Our result shows that the reason why
the second storm was not strong is that it was caused
by the CME with northward magnetic field. Therefore we
suggest that one of the essential ingredients for
geomagnetic storm forecasting is to find out the magnetic
field direction of earth-ward CMEs, which can be
accomplished by investigating magnetic fields of their
solar source regions a few days before their arrival to the
earth.

14:45 [V-1-2]
Statistical Study of the Difference between
Pores and Sunspots by using SDO/HMI

ll-Hyun Cho'*, Kyung-Suk Cho'?, Su-Chan Bongl?,
Valery Nakariakov®, Yeon-Han Kim'%*

YKorea Astronomy and Space Science Institute
2Korea University of Science and Technology
3Universjty of Warwick

4ng Bear Solar Observatory

According the sunspot classification suggested by Tlatov
et al. (2014), we select three groups of pores, transition
sunspots, and sunspots observed by the Helioseismic
Magnetic Imager (HMI) on board the Solar Dynamic
Observatory (SDO). By using these groups, we investigate
quantitative differences among them such as area,
normalized intensity, magnetic field strength, and
line-of-sight (LOS) velocity. To determine boundaries of a
penumbra (or penumbra-like dark region) and umbra, we
apply two-step intensity thresholds. As results, we find
that (1) total magnetic flux in the umbra increases
proportionally to powers of area with order of ~1.1 for all
groups; (2) pore’s area are distributed from resolution limit
to 11.22 millionth of solar hemisphere (MSH) with a
single peak of 0.28 MSH, while the areas of transition
sunspots and sunspots have two peaks (1.20, 10.67 MSH
for transition sunspots and 13.32, 30.11 MSH for
sunspots) within different ranges (0.14~28.18 MSH for
transition sunspots and 0.45~112.20 MSH for sunspots).
Peak values of the normalized intensity in pores,
transition sunspots, and sunspots are 0.61, 0.39, and
0.26, respectively, and peak values of magnetic field
strength, 1075 G, 1225 G, and 1525 G, respectively; (3)
LOS velocities in pores, transition sunspots, and sunspots
have a Gaussian distribution with peak values of 125
ms-1 (red-shift), -25ms-1, and -75ms-1, respectively; (4)
the LOS velocity and intensity of the umbra are
decreasing as the increasing of the magnetic field
strengths, and the dispersions of the LOS velocity is
significantly reduced as increasing the magnetic field
strength. We conclude that pores and sunspots have
different characteristics in their area, intensity, magnetic
field strength, and LOS velocity.

15:00 [V-1-3]
Calibration of TEPC for CubeSat Experiment to
Measure Space Radiation

Uk-Won Nam!, Won-Kee Park!, Jaejin Lee!*, Jeonghyun
Pyo!, Bong-Kon Moon!, Dae-Hee Lee', Sunghwan Kim?,
Ho Jin®, Seongwhan Lee®, Jungho Kim®, Hisashi
Kitamura®, Yukio Uchihori®

YKorea Astronomy and Space science Institute, Daejeon, Korea

44 Bull. Kor. Spa. Soc. 24(1), April 2015

2Cheongju University, Cheongju, Korea

3Kyunghee University, Yongin, Korea

4Universjty of Science and Technology, Daejeon, Korea
SKorea Research Institute of Standard and Science, Korea
SNational Institute Radiological Science, Chiba, Japan

A compact Tissue Equivalent Proportional Counter (TEPC)
has been developed for the CubeSat mission, SIGMA
(Scientific cubesat with Instruments for Global Magnetic
field and rAdiation) to investigate space radiation. In order
to test the performance of the TEPC, we have performed
heavy ion beam experiments with the Heavy lon Medical
Accelerator in Chiba (HIMAC), Japan. In space, human
cells could be exposed by complex radiation sources,
X-ray, Gamma ray, energetic electrons, protons, neutrons
and heavy charged particles in a huge range of energies.
These generate much larger range of Linear Energy
Transfer (LET) than ground and cause unexpected effect
on human cells. In order to measure the large range of
LET, from 0.3 to 1,000 keV/um, we developed a
compact TEPC which measures ionized particles produced
by collision between radiation sources and tissue
equivalent materials in the detector. From measuring LET
spectra, we can derive easily the equivalent dose from
the complicated space radiation field. In this HIMAC
experiment, we could successfully obtain the linearity
response for the TEPC with Fe 500 MeV/u and C 290
MeV/u beams and demonstrate the performance of active
radiation detector.

15:15 [V-1-4]
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15:30 [V-1-5]

Diffusion of electrons by interaction with
obliquely propagating and growing Alfven wave
in Earth's radiation belts

Cheongrim Choi!, Kyunghwan Dokgo!, Kyoung-Wook
] .

Min!, Daeyoung Lee’, Junga Hwamg3

1Depan‘ment of Physics, Korea Advanced Institute of Science and
Technology, Daejeon, Korea

2Depan‘ment of Astronomy and Space Science, Chungbuk
National University, Cheongju, Korea

3Korea Astronomy and Space Science Institute, Daejeon, Korea

The stochastic effect of energetic electrons through the
linearly polarized and growing Alfven wave propagating
obliquely to a uniform magnetic field is studied. As the
perturbation amplitude increases, this wave allows two
resonances between the electron and the Doppler-shifted
EM wave, corresponding to the R and L modes.
Poincaré’s surface plot is used to demonstrate that the
electron motion becomes stochastic as the wave
amplitude increases, which causes the two resonances to
overlap for long time. For relatively short and intermediate
gyro-period time interval (several gyro-period time scales),
however, we calculate the diffusion coefficients along z
direction and perpendicular direction regardless of
resonances overlap by a linear theory, respectively.

H2ZEZ ()
B lll-2 Int'l Session: Innoosphere |
E[E: W. S. Kwak (KASI)

14:30 [V-2-1]
Three-dimensional high-resolution plasma bubble
modeling

Tatsuhiro Yokoyama, Hiroyuki Shinagawa, Hidekatsu Jin

National Institute of Information and Communications Technology,
Japan

Equatorial plasma bubble (EPB) is a well-known
phenomenon in the equatorial ionospheric F region. As it
causes severe scintillation in the amplitude and phase of
radio signals, it is important to understand and forecast
the occurrence of EPB from a space weather point of
view. In order to study the generation mechanism of
EPB, the High-Resolution Bubble (HIRB) model is
developed in a magnetic dipole coordinate system for the
equatorial and low-latitude ionosphere with a spatial
resolution of as fine as 1 km. Adopting a higher-order
numerical scheme than those used in the existing
models, the HIRB model is capable of reproducing the
bifurcation, pinching, and turbulent structures of EPB.
From a seeding perturbation resembling large-scale wave
structure (LSWS), EPB grows nonlinearly from the crest
of LSWS upwelling, bifurcates at the top of EPB, then
becomes turbulent at the topside of the F region. One of
the bifurcated EPB is pinched off from the primary EPB

and stops growing after pinching. The narrow channel of
EPB tends to have a wiggle due to the secondary
instability along the wall of EPB. It is concluded that
turbulent plume-like irregularities can be spontaneously
generated only from large-scale perturbation at the
bottomside F region.

14:50 [V-2-2]

The characteristics of the post-midnight
equatorial vertical plasma drift during the solar
minimum

Woo Kyoung Lee!, Hyosub Kil%, Young-Sil Kwak!

YKorea Astronomy and Space Science Institute
2]ohns Hopkins University Applied Physics Laboratory

During a solar minimum, equatorial plasma bubbles
(EPBs) occur preferentially after midnight and near the
June solstice. This behavior is different from that of EPBs
during a solar maximum; EPBs occur preferentially before
midnight and the EPB occurrence rate is the lowest near
the June solstice. In addition, the longitudinal distribution
of EPBs during a solar minimum is different from that
during a solar maximum. The different behavior of
bubbles during a solar minimum and a maximum is
understood in terms of the difference of the upward
plasma drift, but this idea requires a validation by a
rigorous investigation of the characteristics of the vertical
plasma drift near midnight and its connection to the EPB
activity. In this study, we investigate the temporal and
spatial variability of the upward plasma drift near midnight
by analyzing the measurements of the ion velocity during
2008-2010 by the Coupled Ilon Neutral Dynamics
Investigation lon  Velocity Meter on board the
Communication/Navigation Outage Forecasting System
satellite. The observations of the incoherent backscatter
radar at Jicamarca in Peru during the same period are
also analyzed for that purpose. By conducting statistical
analyses and case studies, we are going to clarify the
characteristics of the midnight uplift of the ionosphere
during a solar minimum and its role for the post-midnight
EPB activity.

15:05 [V-2-3]
Exploration of global ionospheric plasma
structure with FORMOSAT-3/COSMIC mission

Charles Lin

Department of Earth Sciences, National Cheng-Kung University,
Taiwan

The FORMOSAT-3/COSMIC is a constellation mission
consists of six micro-satellites performing GPS radio
occultation soundings that launched in April 2006. The
radio occultation soundings provide nearly 2500 worldwide
vertical profiles of both lower neutral atmospheric
temperature and ionospheric plasma densities. These
occultation soundings of vertical ionospheric electron
density profile make visualization of three-dimension global
ionospheric plasma structure possible. With  this
advantage, new ionospheric plasma structures are
observed and their physical mechanisms are better
understood. In this presentation, a brief description of
how FORMOSAT-3/COSMIC prompts discovery or better
understanding of new ionospheric plasma structures will
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be given. lonospheric plasma structures resulting from
coupling with tropospheric and stratospheric meteorological
phenomena will be presented. Other new ionospheric
plasma structures, such as mid-latitude summer nighttime
anomaly and equatorial plasma caves, will also be
presented along with the theoretical simulations.

15:25 [V-2-4]

On the Seasonal and Spatial Variation of
Topside lonosphere during Solar Minimum
Period Studied with Satellite-Measured Electron
Density

Kwangsun Ryu!, Junchan Lee', Kyoung-Wook Min!,
Jaeheung Park®, Koh-ichiro Oyama3, Yongha Kim*

'Korea Advanced Institute of Science and Technology
2Korea Astronomy and Space Science Institute
3Kyushu University, Japan

4Chungnam National University

It is well accepted that the equatorial ionization anomaly
originated from the fountain effect caused by the
eastward electric field developed by the differential charge
distribution, triggered by the neutral wind and its
interaction with the ions in the E-region ionosphere.
Observed at a fixed local time, the EIA strength shows
longitudinal asymmetry in that the electron density in the
Topside and F-region ionosphere is enhanced periodically
in the longitudinal direction with 3-wave or 4-wave pattern
according to the season of the year, which is attributed
to the tidal wind in the thermosphere. With using the
electron density measurements of the ISL (Instrument
Sonde de Langmuir) equiped in DEMETER, the seasonal
and spatial variation of the F-region ionosphere is
investigated to reveal the underlying physical mechanism
of the variation. Change of the latitude of the maximum
Ne was observed in addition to anomalous increase of
Ne in the nighttime that even surpasses the daytime Ne,
which is known as Weddel Sea Anomaly (WSA) and
Midlatutude Summer Nighttime Anomaly (MSNA) in a
wider sense of view. In addition to DEMETER, the
electron density measured by CHAMP PLP (planar
Langmuir probe), which was operated in the overlapping
period in lower altitude, is investigated for altitude
variation of the features. We attempt to explain the
observed diurnal, seasonal, and global variation of F
region during the solar minimum period in terms of
neutral wind ionospheric plasma interaction in the
geomagnetic configuration.

15:40 [V-2-5]
Vertical structuring of electron density due to

Medium Scale Traveling lonospheric
Disturbances (MSTIDs)

Nicholas Sessanga, Yong Ha Kim, Eunsol Kim

Chungnam National University

Characteristics of Traveling lonospheric Disturbances
(TIDs) have mostly been inferred from techniques that
mostly offer information on the horizontal structuring of
the electron density (due to data paucity and limited
projection angles when using tomography). This paper,
investigates the wuse of computerized ionospheric

46 Bull. Kor. Spa. Soc. 24(1), April 2015

tomography (CIT) to determine the vertical structuring of
electron density (scale height variation) due to night-time
Medium Scale TIDs (MSTIDs) that are a characteristic
wave phenomenon in the ionospheric F-layer at
mid-latitudes. To facilitate digital CIT, data from a dense
Global Positioning System (GPS) receiver network (of
more than 1000 receivers with average distance between
two neighbouring points being 25-30 km) together with a
Multiplicative Algebraic Reconstruction Technique (MART)
are utilized.

16:00 [V-2-6]

Characteristics of PMSE associated with the
geomagnetic disturbance during high-speed solar
wind streams in the declining solar cycle 23

Young-Sook Lee!, SheilaKirkwood?, Young-Sil Kwak'*,
Gordon G. Shepherd®, Kyung-Chan Kim', Tae-Yong
Yang'!, Antti Kero®

YKorea Astronomy and Space Science Institute, Daejeon, Korea
Swedish Institute of Space Physics, Kiruna, Sweden

3Centre for Research in Earth and Space Science, York
University, Canada

4Universjty of Science and Technology, Daejeon, Korea

5SGO, University of Oulu, Téhteléntie, Finland

We report interannual variations of the correlation
between the reflectivity of polar mesospheric summer
echoes (PMSE) and solar wind parameters (speed and
dynamic pressure), and AE index as a proxy of
geomagnetic disturbances, and cosmic noise absorption ()
in the declining phase (2001-2008) of solar cycle 23.
PMSE are observed by 52 MHz VHF radar
measurements at Esrange (67.8°N, 20.4°E), Sweden. In
approaching the solar minimum years, high-speed solar
wind streams emanate from frequently emerging coronal
holes, leading to 7-, 9- and 13.5-day periodicities in their
arrival at Earth. Periodicities of 7 and/or 9 days are
found in PMSE reflectivity in 2005-2006 and 2008.
Periodicity-resolved correlations at 7 and 9 days of both
D-region ionization observed by cosmic noise absorption
() and PMSE with solar wind speed and AE index, vary
from year to year but generally increase as solar
minimum is approached. PMSE have a higher
periodicity-resolved correlation with AE index than the
solar wind speed. In addition, cross-correlation of PMSE
reflectivity with AE index, is comparable with or mostly
higher than with in solar minimum years (2005-2008).
The result possibly signifies that PMSE reflectivity is
sensitive to the transferred solar wind energy effect
before significant ionization of the background atmosphere
in the D-region occurs.
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14:45 [V-3-2]
Rotational Evolution of the Magnetic White
Dwarfs in Intermediate Polars

V. V. Breus, I L. Andronov', P. Dubovsky? Yonggi Kim**,

L. L. Chinarova®, Jiwon Park®™! Joh-Na Yoon™ Yong-Hee Kim®
K. Petrik® S. Zola™, S. V. Kolesnikov®, K. A. Antonyuk®, A. R.
Baransky', P. Beringer!!, T. Hegediis", J. W. Robertson’?,

L. Kudzej?

1Deparl‘ment“High and Applied Mathematics”, Odessa National
Maritime University, Odessa, Ukraine

Vihorlat Astronomical Observatory, Humenne, Slovakia
3Universjty Observatory, Chungbuk National University, Cheongju,
Korea

4Department of Astronomy and Space Science, Chungbuk
National University, Cheongju, Korea

S Astronomical Observatory, Odessa National University, Odessa,
Ukraine

% Astronomical Observatory and Planetarium, Hlohovec, Slovakia
" Astronomical Observatory of the Jagiellonian university, Krakow,
Poland

8Mt. Suhora Observatory, Pedagogical University, Krakow, Poland
9Crimean Astrophysical Observatory, Nauchny, Ukraine

10 Astronomical Observatory of Taras Shevshenko National
University, Kiev, Ukraine

11Baja Astronomical Observatory, Baja, Hungary

lerkansas Tech University, Russellville, USA

We provide the results of the long-term multicolour
photometric monitoring of selected intermediate polars MU
Cam, V405 Aur, FO Agr, EX Hya, V1323 Her, V2306Cyg,
obtained at different observatories. We analysed variability
of the spin period of the white dwarf using our
observations and previously published spin maxima
timings. We found that some of these stars show spin-up,

some show spin-down, sometimes we see no spin period
variability and sometimes we may see more complicated
changes of the spin periods. For some binary systems
we studied also orbital period variations.

15:00 [V-3-3]
A photometric and spectroscopic study of the
chemically peculiar close binary AR Auriage

Hyoun-Woo Kim!, Chun-Hwey Kim!, Chung-Uk Lee?

1Depan‘ment of Astronomy and Space Science, Chungbuk
National University, Cheongju, Korea
%Korea Astronomy and Space Science Institute, Daejeon, Korea

The eclipsing binary AR Aur, which has shown chemical
peculiarities in its spectrum, was spectroscopically
observed by using the 1.8m telescope and BOES at
Bohyunsan Optical Astronomy Observatory for 12 nights
during 2005 ~2011. Our spectra clearly shows that the
primary star of AR Aur is the chemically peculiar HgMn
star, confirming the results suggested by previous
investigators. To obtain radial velocities of two
components of the system, we used both techniques of a
cross-correlation function and a broadening function and
compared two methods with the obtained radial velocities.
Our radial velocity curves were simultaneously solved with
the photoelectric light curves of Johansen (1970) and
O'Connell (1979) to vyield the refined photometric and
spectroscopic parameters of the AR Aur system. In
addition the light-time orbit suggested previously was
improved with an eclipse timing study of the recently
accumulated times of minima and the possible detection
of some spectral lines from the hypothetical third-body
was also discussed.

15:15 [V-3-4]

Phenomenological Modeling of Eclipsing
Binaries. Newly Discovered Variable 2MASS
J18024395 +4003309 = VSX J180243.9+400331

Ivan L. Andronov', Yonggi Kim®, Young-Hee Kim?
Joh-Na Yoon?, Lidia L. Chinarova®, Mariia G. Tkachenko!

1Deparl‘mem "High and Applied Mathematics", Odessa National
Meritime University, Odessa, Ukraina

2 Astronomical Observatory, Chungbuk National University, Korea
3 Astronomical Observatory, [.I1.Mechnikov Odessa National
University, Odessa, Ukraina

We report on analysis of the two-color VR CCD
observations of the newly discovered variable 2MASS
J18024395 +4003309 = VSX J180243.9 +400331 obtained
using the 1-m telescope of the Mt. Lemmon Observatory
(LOAO) in the field of the intermediate polar V1323 Her.
For the first time, the two-color observations covered all
the phase interval. The object is classified as an
Algol-type variable with tidally distorted components, and
shows an asymmetry of the maxima (the O’Connell
effect). For phenomenological modeling, we used the
trigonometric  polynomial approximation of statistically
optimal degree, and a recent method “NAV” (“New Algol
Variable”) using local specific shapes for the eclipse.
Methodological aspects are described. Estimates of the
physical parameters based on analysis of
phenomenological parameters, are presented.
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15:30 [V-3-5]

Development of Engineering Qualification Model
for Medium Energy Particle Detector in the
range of 20~400 keV for the Study of Space
Storm

Yongmyung Seo!, Seyoung Yoon!, Ju Woo!, Jongho Seon!,
Jongdae Sohn’, Kyoung-Wook Min®, Goohwan Shin®,
Jangsoo Chae®

LSchool of Space Research, Kyung Hee University

2Deparl‘ment of Physics, Korea Advanced Institute of Science and
Technology

3Satellite Technology Research Center, Korea Advanced Institute
of Science and Technology

Measurement of energies and fluxes for the charged
particles and neutral in the range of 20 keV to 400 keV
is required for research of geomagnetic storms. The
measurement often requires a careful calibration of the
instrument to detect significantly varying fluxes of those
particles relative to the occurrence of geomagnetic storms
without saturation or loss of information on the mission
orbit. The Medium Energy Particle Detector (MEPD) will
have a energy range from 20~400 keV and energy
resolution 8 keV with orthogonal field-of-views of two
telescopes for the detection of charged particles in terms
of different pitch angles. The MEPD is one of a subset
instrument within the Instrument for the Study of Space
Strom (ISSS) which contains both space radiation
detectors and space plasma instruments. The ISSS is
developed in order to measure space storms in low
altitude polar orbits and will be aboard the Next
Generation Small Satellite-1 (NEXTSat-1) scheduled for
launch in 2017. This research summarizes development of
Engineering Qualification Model (EQM) for the MEPD
instrument.

15:45 [V-3-6]
Development of electronics of High Energy
Particle Detector for the study of space storm

Gyeong-Bok Jo'?, Jongdae Sohn? Kyoung-Wook Min?,
Yu Yi!, Suk-Bin Kang®, Go Woon Na®, Goo-Hwan Shin*

1Chungnam National University
%Korea Advanced Institute of Science and Technology.
3Ewha Womans University

Satellite Technology Research Center, Korea Advanced Institute
of Science and Technology

High Energy Particle Detector(HEPD) is one of the
equipment of Instruments for the Study of Space
Storm(ISSS). ISSS is developed to study of space storm

48  Bull. Kor. Spa. Soc. 24(1), April 2015

and is one of the payloads of Next Generation Small
Satellite-1(NEXTSat-1) scheduled for launch in 2017.
HEPD is designed to detect electron of 0.1~2.0 MeV and
proton of 2~20MeV in sub-auroral when the event of
geomagnetic storm is occurred. And HEPD will be
installed in three directions of 0°,45°,90° against the
along-track of satelite to enable the precision
measurement of pitch angle. In this research, summarizes
the development of electronics of HEPD.
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[P-12] Geostationary Earth Orbit Injection Error
Analysis of GEO-KOMPSAT-2

Bong-Kyu Park, Jae-Dong Choi

Korea Aerospace Research Institute

GEO-KOMPSAT-2A and GEO-KOMPSAT-2B which are
under development by KARI to replace the COMS in
2018 and 2019 respectively. After launch, they will be
injected into GTO(Geostationary Transfer Orbit) by Ariane
V launcher. GTO is typical type of transfer orbit whose

apogee altitude is 35,786km, the same altitude as the
geostationary orbit. After injection to GTO, the satellites
are transferred to GEO(Geostationary Earth Orbit) by
applying a series of LAE(Liquid Apogee Engine) burns.
The burn magnitudes and intervals are selected in order
to place the satellite at target operation longitude or at
drift start longitude. For GEO-KOMPSAT-2, four LAE burns
will be applied for GEO injection. In case of COMS, three LAE
bums were applied, which is a quite typical scenario. However,
in case of GEO-KOMPSAT2, the design configuration of using
the same LAE model but heaver weight than the COMS, results
longer bum durations to the completion of the orbit injection. In
this paper, LAE bumn plan has been established for
GEO-KOMPSAT2 considering expected constraints, and error
analysis have been performed in order to assess orbit injection
accuracy, and to estimate ground visibility and additional
propellant budget. Four types of error sources have been
considered; transfer orbit injection error, attitude control error,
orbit determination error, and LAE model uncertainties. As a
means of analysis, simulation studies have been peformed.
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[P-18] Continuous Integration on Flight Software
Development

Hyun-Kyu Shin

Korea Aerospace Research Institute

Complexity of satellite flight software is rapidly increasing.
Highly sophisticated mission requirements need more
support of software. Due to its operational environment,
update or fix of software on-orbit is not a simple work so
a large number of tests and verification activities are
performed during the development. Well-defined software
development process and its management is commonly
required for the development of flight software.
Continuous integration is one of the works to enhance
the reliability of software. Building of software and tests
on it can be automated under the development process.
Summit of new or updated code triggers the building
system and after its completion, planned tests are
activated against newly built software. This approach is
already applied to general software development and its
usefulness is highly acclaimed by many researches and

actual practices. This paper introduces continuous
integration on flight software development.
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[P-21] Initial Sun Acquisition Procedure using
Single Sun Sensor

Keun Joo Park, Young Woong Park

Korea Aerospace Research Institute

After the separation from the launch vehicle, the satellite
needs to control its solar array normal orientation towards
Sun within a specified time to charge the battery. Since
units of the platform and payload of the satellite are
designed to be operated in certain temperature range,
power consuming thermal control is required in general.
In this paper, the initial Sun acquisition procedure is
described. Especially, the procedure for the case of using
single coarse Sun sensor is developed and analyzed.
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[P-25] Approach Concept of Multi-Objective
Optimization on Node-Based Spacecraft Radiator
Design

Hui-Kyung Kim

Korea Aerospace Research Institute

On-orbit spacecraft generally maintain their temperatures
within allowable limits by various thermal control methods.
Typical thermal control uses radiators to reject internal
heat and heaters to heat the spacecraft. Optimizing
thermal design of spacecraft can serve improved on-orbit
thermal control with respect to efficiency and costs. The
present study proposes node-based radiator design
optimization through integrated multi-objective analysis with
thermal analysis; this optimization approach is referred to
as integrated multi-objective optimization with thermal

analysis for node-based spacecraft radiator design
(IMOTA-NSRD). In particular, thermal analyses are
conducted consecutively for hot and cold thermal

environments; then, maximum on-orbit temperature and
heater power consumption are obtained respectively. The
objectives of this radiator design optimization were defined
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with design factors concerned with a radiator size and
heater power; the constraints were also considered due
to thermal design requirements (i.e., the Ilimits of
allowable temperatures and heater power duty). The
multi-objective optimization approach provides a Pareto
optimal solution set, which contains multiple
non-dominated optimal solutions. Thus, a final optimal
solution for practical radiator design should be selected in
this optimal solution set (i.e., trade-off search space)
based on design priorities (i.e., design preferences).

[P-26] Development of Integrated Multi-Objective
Optimization with Thermal Analysis for
Spacecraft Radiator Design

Hui-Kyung Kim

Korea Aerospace Research Institute

The aim of this study is to conduct the development and
verification process of  integrated multi-objective
optimization with  thermal analysis for node-based
spacecraft radiator design (called IMOTA-NSRD). The
framework of the integrated optimization analysis is to
combine a optimization algorithm with a thermal analysis
software; thus, this thermal analysis software is executed
interactively by the optimization algorithm. The present
study used the fast and elitist NSGA-Il as the
optimization algorithm, which is genetic algorithm-based
multi-objective optimization evolutionary algorithm (MOEA);
also, SINDA/FLUINT was used as the thermal analysis
software. Additionally, the developed integrated
optimization algorithm was successively verified by a
suitably defined test problem.
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[P-29] Study on the Conceptual Design of
Calibration Data for Internal SAR Calibration

Jae-Min Shin'?, Sung-Woong Ra’

YKorea Aerospace Research Institute
2Chungnam National University

SAR products are generated through ground data
processing, which is the function of SAR processor, with
a series of radar echoes acquired by SAR system. The
stability and accuracy required to SAR system must give
impacts inevitably on SAR products. It is very important
that the stability and accuracy have to be ensured. Main
contents of SAR data and products are the normalized
radar cross section and the phase of the individual pixels
because both quantites can be determined by the
stability and accuracy. One main task of Internal
Calibration is to provide corrections for changes of overall
transmit power and electronics gain. On the other hand,
the case of External Calibration is to derive the
calibration constant by measurements of targets with the
exactly known backscattering coefficients. This is
invariably necessary that it will not be possible to know
all parameters with sufficient accuracy prior to the in-flight
measurements. In spite of this considerations, in order to
improve the stabilty and accuracy, variations and
unexpected phenomena, on the hardware point of the
view, can be eliminated or minimized through applications
of Internal Calibration Measurement. Especially, the case
of SAR system considering multi-polarization has to be
considered these points because paths of RF signals
related to many TR modules and switches are quite
complicated for H and V polarizations. corrections on
gains and loss terms can be accomplished through
understandings of the characteristics for each path.
Consequently, the measurement of Internal Calibration
Data must be related to the design of signal paths and
calibration parts. Therefore, the first step of the design for



measurements of Internal Calibration Data can be to
settle the relationship of signal paths and calibration parts
on a conceptual design.
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[P-31] Dual-Frequency GPS receiver visibility
and On-board navigator study for LEO satellite

Kiho Kwon, Youngjun Cho, Yunki Lee, Sangkon Lee

Korea Aerospace Research Institute

This paper provides a visibility performance study of Dual
band GPS receiver for LEO satellte and a preliminary
design result of Kalman filter based on-board navigator.
The LEO satellites moves under high speed velocity and
dynamic movement, it is important that GPS receiver
ensure the GPS visibility which has more than 4 GPS
satellite. For this analysis, it is necessary to design the
orbit environment for LEO satellite which is installed GPS
receiver and GPS antenna placemen. Under the revisit
period, the GPS visibility is analyzed and it is catched
the low visibility at some period. In this result, the GPS
receiver for our LEO satellite application has the on-board
navigation capability. In this reason, the on-board
navigator based 2 body model and kalman filter is
provided for next koreanized GPS receiver.
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[P-35] Satellite Command Processing in the
Service Oriented Software Architecture

Seung-Fun Yang, Hyun-Kyu Shin, Jong-Wook Choi,
Dongseok Chae

Korea Aerospace Research Institute

Command processing executes critical role for the satellite
operation. Because every operation in the satellite is
based on the command from ground. In conventional
software architecture, a separate module is exist for the
command processing. The command module engineer
should have the knowledge of the command interfaces
because every command is executed in that module. It
also leads an interference between commands where
there is no functional relevance. In service oriented
software architecture, the command is executed in the
appropriate service. Therefore, each command is executed
more effectively and less coupling between each module.
In this paper, the manner of satelite command
processing in service oriented software architecture is
described.

[P-36] SpaceWire with RMAP for the High
Speed Communication in Satellite

Seung-Eun Yang, Jae-Seung Lee, Jong-Wook Choi,
Dongseok Chae

Korea Aerospace Research Institute

In the satellite, high speed communication is required for
data processing including command and telemetry.
SpaceWire is widely used for on-board spacecraft
communication because of its high performance and
robustness. There is a number of communication
protocols that can be applied to SpaceWire.
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RMAP(Remote Memory Access Protocol) is one of the
efficient and easy protocols. The protocol enables to read
from and write to memory in a remote SpaceWire node
through memory mapped area. Therefore, the transaction
is simple and easily constructed. In this paper, RMAP is
introduced with experimental result using GRSpW2 and
SpW Brick. Through this paper, the way to construct of
various command is revealed.
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[P-38] A Study on the Electrical Interface of
Solar Array for Geostationary Earth Orbit Korea
Multi-Purpose Satellite

Sung-Sik Park, Na-Yeong Lee, Seong-Su Jang,
Hye-Rin Han, Jae-Dong Choe

Korea Aerospace Research Institute

By developing a Geostationary Earth Orbit Korea
Multi-Purpose Satellite to the 21st century, the satellite
development practical use by domestic technology has
become increasingly important. In this paper, the Electrical
Interface of Solar Array is explained including major



issues arising in design and development of sSolar Array.
By this paper, we would like to contribute even a little to
the localization development of the satellite in the future.
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[P-46] Development of EQM (Engineering
Qualification Model) for ISSS (Instruments for
the Study of Space Storms) payload to
understand space storms

Jongdae Sohn!, Kyoung-Wook Min!, Junchan Lee!,
Yongmyung Seo’, Gyeong-Bok Jo!, Gowoon Na®, Han-lk
Kim', Suk-Bin Kang!, Seyoung Yoon?, Ju Woo?, Cheong
Rim Choi', Jongho Seon® Yu Yi*, Goo-Hwan Shin’

YKorea Advanced Institute of Science and Technology

2Kyung Hee University

SEwha Womans Univeristy

4Chungnam National University

SSatellite Technology Research Center, Korea Advanced Institute
of Science and Technology

The Instruments for the study of space storm (ISSS)
onboard the next generation small satellite-1 (NEXTSat-1)
is planned to be launched in May 2017 to understanding
the capture and decline of solar energetic particles at the
radiation belt and the ionospheric storm which occur
when the solar activity is in declining phase rather than
the solar maximum. The ISSS payload have two
measurement groups; Space Radiation Detector (SRD)
and Space Plasma Detector (SPD). The SRD consists of
Medium Energy Particle Detector (MEPD) and High
Energy Particle Detector (HEPD) to measure electrons
and protons in parallel and perpendicular directions to the
geomagnetic field in the sub-auroral region for the particle
interactions with whistler mode waves and electromagnetic
ion cyclotron (EMIC) waves. The SPD is composed of
Langmuir Probe (LP), a Retarding Potential Analyzer
(RPA), and an lon Drift Meter (IDM) to observe plasma
irregularities as well as correlations between the plasma
irregularites and GPS scintillations in the low altitude
ionosphere. The MEPD unit measures charged particles
and neutral with energy of 20 keV - 400 keV. The HEPD
unit measures electrons with energy of hundreds of 100
keV - 1 MeV and protons with energy above 10 MeV.
The LP unit measure 103/cm3 - 5*106/cm3 density and
(500 K - 5000 K) temperature of ionospheric thermal
electrons. The RPA unit measure 103/cm3 - 5*106/cm3
density and (500 K - 5000 K) temperature of ionospheric
thermal ions. The IDM unit measures cross track: 0 - 2
km/s, ram direction: 0 - 2 km/s drift velocities of
ionospheric thermal ions. In this time, we summarizes
development status of Engineering Qualification Model
(EQM) for ISSS payload to understand and measure
space storms in low altitude polar orbit.
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[P-49] Data processing algorithms for space
weather instruments on GK-2A

Jaejin Lee'?, Kyung-Chan Kim!, Cheol-Oh Jeong®,
Hyesook Lee*

YKorea Astronomy and Space Science Institute,
2Um‘versity of Science and Technology

3Electronics and Telecommunications Research Institute
*Korea Meteorological Administration

KMA (Korean Meteorological Administration) will launch a
meteorological satellite with space weather instruments,
KSEM (Korea Space Environment Monitor) in 2017. The
KSEM consists of three instruments that are Particle
Detector (PD), Magnetometer (MG), and Spacecraft
Charging Monitor (SC). These instruments will be
operated 24 hours on the geosynchronous orbit to protect
national space assets from severe space environments. In
order to provide useful data to the space weather
forecasters and scientists, the KSEM data will be
processed in the GK-2A ground station. To convert
level-2 data from level-1 KSEM data, five algorithms are
under development by KASI (Korea Astronomy and Space
Science Institute). From these algorithms, global electron
flux is generated from in-situ measurement data on GEO
orbit to display three-dimensional = magnetospheric
conditions. In addition, one-day preceding electron flux
and the degree of spacecraft internal charging are
calculated on GEO satellite orbits. For the purpose of
space weather forecast, Kp and Dst index are derived
from KSEM and solar wind data. In this presentation, we
describe the requirements and configuration of the
algorithms.

[P-50] Comparison of the RBSP real time data
with VERB code

Jongkil Lee!?, Jaejin Lee'?, Kyungchan Kim!

YKorea Astronomy and Space Science Institute, Korea
ZUm‘versity of Science and Technology, Korea

The Space Weather Research Center in KASI (Korea
Astronomy and Space Science Institute) has monitored
the radiation belt storms with Van Allen Probes real time
data that show promptly the variation of high energy
particle flux in magnetosphere. In addition, we have used
the Versatile ElectronRadiation Belt(VERB) code to predict
energetic particle flux. The VERB code was developed on
the basis of Combined Release and Radiation Effects
Satellite(CRRES) data and solve the Fokker-Planck
equation as input parameters of the solar wind conditions,
Kp index, and GOES electron data. While the VERB
code generates particle distribution for the different
L-values, it is required to compare the model output with
measurements. In this presentation, we show the
comparison of these two data, RBSP data and VERB
output and calculate the Root Mean Square Error (RMSE)
for the electron flux of 1,033 keV. This study would
contribute to improve the radiation belt model. For this
RMSE result, model calibration is more facilitates. Also
last study of finding event can make data correlation of
Kp index or Dst index for next study of space weather
prediction.

o

S| 243 1%, 20158 48 59



[P-51] Prediction model of the geosynchronous
electron fluxes based on a nrural network
scheme

Dae-Kyu Shin', Dae-Young Lee', Kyung-Chan Kim?,

1Depan‘ment of Astronomy and Space Science, Chungbuk
National University
%Korea Astronomy and Space Science Institute,

The orbit in the range 2 to 7 Re (earth radii), which
include the geosynchronous orbit, is known to be filled
with particles of various energies. High flux levels of
energetic electrons can cause irreparable damage to the
instruments and equipment on satellites. Significant
problems in satellite systems due to flux enhancement
has promoted development of electron flux prediction
model. In this study, we adopted a neural network
technique to prediction the electron flux in a
geosynchronous orbit. Solar wind data and geomagnetic
indices are used for input parameter of neural network.
As a result, we present combinations of solar wind and
geomagnetic  indices that show highest prediction
efficiency. Our prediction model can predict the typical
substorm-associated  energetic  (~40-400 keV) and
relativistic-energy (> 0.8 MeV, > 2 MeV) electron fluxes
up to 24 hours ahead with a reasonably good prediction
efficiency.

[P-52] Periodicity in the occurrence of equatorial
plasma bubbles

J.-M. Choi'?, H. Kil’, Y.-S. Kwak®, W. K. Lee*
Y. H. Kim!, P. A. Roddy*, O. de La Beaujardiere*

1Chung—nam National University, Daejeon, South Korea

% Advanced Astronomy and of Space Science Division, Korea
Astronomy and Space Science Institute, Daejeon, Korea
3S’pace Department, The Johns Hopkins University Applied
Physics Laboratory Laurel, Maryland, USA

4Space Vehicles Directorate, Air Force Research Laboratory,
Hanscom AFB, Massachusetts, USA

We investigate the seeding mechanism of equatorial
plasma by examining their occurrence characteristics in
satellite observations. For this purpose, we analyze the
measurements of the plasma density in 2008-2012 by the
Planar Langmuir Probe instrument onboard the
Communication/Navigation Outage Forecasting System
satellite. The satellite data were segmented in the region
where series of bubbles occur, and periodograms for the
data segments in the longitude range of about 30 degree
were obtained. Our preliminary results obtained from the
observations in 2008 show that the dominant period in
the occurrence of bubbles is about 5 degree
(500~600km) in longitude. Periodic bubbles predominantly
occur in the Atlantic-African sectors. By extending the
analysis to the observations in 2009-2012, we investigate
the variation of the periodicity with longitude, season, and
solar cycle. The periodicity in the occurrence of bubbles
and its association with gravity waves are discussed.

[P-53] Statistical characteristics of nighttime
mid-latitude F-region field-aligned irregularities
observed by Daejeon VHF coherent scattering
radar in South Korea

60  Bull. Kor. Spa. Soc. 24(1), April 2015

Tae-yong Yangl‘z, Young-Sil Kwak!?, Hyosub Kil?,
Young-Sook Lee!, Wookyoung Lee!, and Jaejin Lee?

YKorea Astronomy and Space Science Institute
2Universjty of Science and Technology
3The Johns Hopkins University Applied Physic Laboratory

We report statistical characteristics of mid-latitude
nighttime F-region field-aligned irregularities (FAls) based
on more than three-year observations by Daejeon VHF
coherent backscatter radar. This radar has built at
Daejeon (36.18°N, 127.14°E, dip lat. 26.7°N) in 2009
with  40.8 MHz operating frequency for continuous
monitoring of the behavior of electron density irregularities
in the middle latitude. By using long-term observations
from January 2010 to December 2013, we obtained the
annual, diurnal and seasonal characteristics of a variety
of a percentage occurrence, signal-to-noise ratio, and
Doppler velocities from the nighttime F-region irregularities
over Korea peninsular. From  almost four-year
observations, the F-region nighttime irregularities occurred
most frequently during post-sunset period. These nighttime
irregularities usually appeared with occupying different
height levels according to local time. This height variation
of F-region FAIs was correlated with hmf2 of ionosonde
in Icheon, South Korea. The irregularities were least
active near the winter solstice and most active near
summer solstice. From the annual occurrence variations,
F-region nighttime irregularities seem to have tendency
with solar activity.
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[P-55] NANOSWARM: A CUBESAT
DISCOVERY MISSION for Lunar Exploration

Ho Jin!, lan Garrick-Bethell?, Khan-Huk Kim!, Young
Jun Choi®

leung Hee University
ZUm‘versity of California, Santa Cruz
3Korea Astronomy and Space Science Institute

The NanoSWARM mission concept uses a fleet of
cubesats around the Moon to address a number of open
problems in planetary science: 1) The mechanisms of
space weathering, 2) The origins of planetary magnetism,
3) The origins, distributions, and migration processes of
surface water on airless bodies, and 4) The physics of
small scale magnetospheres. NanoSWARM cubesats will
make the first near surface (<500 m altitude)
measurements of solar wind flux and magnetic fields at

swirls.  NanoSWARM cubesats will also perform
low-altitude neutron measurements to provide key
constraints on the distribution of polar hydrogen

concentrations, which are important volatile sinks in the
lunar water cycle. To release its cubesats, NanoSWARM
uses a high-heritage mother ship in a low altitude, polar,
circular orbit. The technologies and methods used by
NanoSWARM will enable many new cubesat missions in
the next decade, and expand the cubesat paradigm into
deep space. Cubesats contributed by KASI and Kyung
Hee University has a compact measurement payload to
study of lunar magnetic anomaly. NanoSWARM had been
proposed as a NASA Discovery mission in Feb. 2015.
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[P-57] Preparation of a Virtually 3D Immersive
Environment for Validation of Korean Lunar
Mission’s Scenario

Hoonhee Lee

Korea Aerospace Research Institute

KPLO(Korea Lunar Pathfinder Orbiter) is the first lunar
program in Korea. It is expected to have several
opportunities to acquire new lunar data from orbital
observations. As one of prior preparations for the KPLO
project, KARI has been developing a virtual environment
called Lunar Virtual Environment Facility. It provide
artificial environment of lunar surface and space
environment based on real data from other spacecrafts. It
is capable of performing and supporting functions required
for verification of image processing on the ground system
as well as validation of operational procedures. It consists
of 4 major parts, System simulator, Virtual Ground
System, Image Processing and Virtual Visualizer. This
paper describes an introduction of the current facility and
its conceptual design. Furthermore, functional interactions
between subsystems in the facility are presented.
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[P-59] New ISES Website and Forecast
Discussion Tools

Sunhak Hong, Ki-Chang Yoon, Whan-Sang Lee,
Sung-Won Park

Korean Space Weather Center, National Radio Research Agency,
Korea

To improve outreach to worldwide users of space weather
information and to enhance communication among all
International Space Environment Service (ISES) members,
the ISES website has been renewed by the Korean
Space Weather Center(KSWC). It has been open to the
public since August 1, 2013 (www.spaceweather.org) with
a new design and new content. The most notable change
is that discussions pages have been added, which enable
information sharing among ISES members. In this menu,
the "Latest Forecasts" page provides a forecast portal of
space weather by adopting new technology which directly
brings each RWC's forecast to the ISES site. The "Space
Weather Discussions" page provides a Social Network
Service (SNS) based upon a bulletin board to discuss
specific topics for space weather among ISES members.
The "Enlil Discussions" page gives results from the Enlil
model and analyses of the results by USA(SWPC),
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Australia(IPS), UK(Met Office) and Korea(KSWC). It is
expected that this new ISES website will be helpful to
share information and to inform the public of space
weather.
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CANYVAL-X: Flight Software Design of 2U Satellite(Tom)
Young-Bum Song, “Sang hoon Kwon, “Dongshin Lee, “Wonhyuk Cho, “Jungwon Seo
3Seung-won Yeo, *Junghyun Park, ‘Sanghyuck Han, 'Sang-Young Parkt
Department of Astronomy, Yonsei University, Seoul, Korea
"Department of Computer Science, Yonsei University, Seoul, Korea
*Department of Mechanical Engineering, Yonsei University, Seoul, Korea
“Korea Aerospace Research Institute. Daejeon. Korea

E-mail: spark624@yonsei.ac.kr
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CANYVAL-X¥ 7 9 #F2 94& 83to] /M 53949 d4 71« ad 8 A2ds Ad/AFss dFolt. fiie
AR ANTH AEH o FAS T F U] Wi, 94 AAAoR AN E A A3 vt B8 AY9S Ko
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Abstract

This paper describes the design and development of flight software (FSW) for 2U cubesat in CANYVAL-X mission. CANYVAL-X
operates two cubesats in formation to demonstrate vision alignment system (VAS), which is a core technology to realize virtual
telescope in space. Since the miscommunication between satellite and ground station is frequent which in mission, FSW
automatically maintains the satellite’s normal states and decides appropriate action by its condition. The designed FSW of
CANYVAL-X 2U cubesat consist of 4 phases and 23 modes, which are classified by mission stage and operation tasks,
respectively. It is demonstrated that FSW is appropriate for the CANYVAL-X mission by confirming the mode status, which is
verified on the flight model of onboard computer, Nanomind A712D.

Keywords: CANYVAL-X Cubesats, Flight Software, Operation Scenario Design, Vision Alignment System
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Solar Dynamics Laboratory Group

Solar Dynamics Laboratory

Our laboratory is focused on the dynamics of those solar
plasmas producing various kinds of activity observed on the
Sun, such as solar flares, jets, sunspot activity, solar winds
and coronal mass ejections. We are studying these targets
by combining numerical modeling based on computer
simulations 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 an MS-PhD conbimed course. Recently Dr.
Satoshi Inoue who is an expert of numerical modeling has
joined our group. The goal of our research is to understand
the recycling of a magnetic field in a deep interior of the
Sun, transport of a magnetic field through the solar
convective zone where magnetoconvection is operating,
emergence of a magnetic field into the solar atmosphere,
dissipation of a magnetic field in the solar atmosphere
which causes the heating of the corona and the generation
of a solar wind, and eruption of a magnetic field into the
interplanetary space observed as a coronal mass ejection.
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 global
magnetohydrodynamics simulation code for the Sun-Earth
system originally developed by Prof. Takashi Tanaka.
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A Photometric Study of Star Clusters in Nearby Starburst
Galaxies

AHE (A= o)

Evolution of Galaxies Probed by their Structure
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Optical Properties of Supernova Remnants in Nearby
Galaxies
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Life of the Most Massive Black Holes
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Development of the TRAO backend system for the
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Development of a Radio Interferometer operating at
12GHz or Education and Research
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A study on plasma-physical properties of nearby radio-
bright AGN with KVN and KaVA
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A 6 ol 23] w2l HEA FFH
T Ae=E =38t 4= 9lt}. (Kuroda, Ishiguro et al. 2014,
PASJ 66, 51)

(3) Masateru Ishiguro 39+ David Jewitt @<= (UCLA) &3}
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(Ishiguro et al, 2014, ApJ, 787, 55)

Sascha Trippe’s group studied the physics of the central
parsecs of active galactic nuclei (AGN). They conducted
interferometric observations using the Korean VLBI Network
(KVN) and the KVN and VERA Array (KaVA), aimed at spatial
distribution and polarization of AGN emission. Their group is
part of the AGN Working Group of the Korean-Japanese
KaVA Science Group. In addition, they analyzed the activity
of Sagittarius A*, the black hole in the Galactic center,
using European VLBI Network (EVN) data. They also
completed a feasibility study of optical multi-channel
intensity  interferometry as a novel approach to
microarcsecond-scale optical interferometry. In the year
2014, their studies resulted in six SCI(E) journal papers led
by group members (JKAS, ApJ, ZNA).
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Aasi, J. Abadie, J. Abbott, B. P.. Abbott, R Abbott, T.
Abernathy, M. R. Accadia, T.. Acernese, F.. Adams, C.
Adams, T. and 898 coauthors including Hyung Mok Lee,
2014, “First Searches for Optical Counterparts to
Gravitational-wave Candidate Events”, 2014, ApJS, 211, 7

Aasi, J., Abadie, J.; Abbott, B. P.. Abbott, R.; Abbott, T.;
Abernathy, M. R. Accadia, T.. Acernese, F.. Adams, C.
Adams, T. and 868 coauthors including Hyung Mok Lee,
2014, 2014, “Application of a Hough search for continuous
gravitational waves on data from the fifth LIGO science run”,
CQG, 31, 5014

Aasi, J. Abadie, J. Abbott, B. P.. Abbott, R.; Abbott, T.
Abernathy, M. R. Accadia, T.. Acernese, F.. Adams, C.
Adams, T. and 869 coauthors including Hyung Mok Lee,
2014, “Constraints on Cosmic Strings from the LIGO-Virgo
Gravitational-Wave Detectors”, PRL, 112, 1101
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Aasi, J.; Abbott, B. P.; Abbott, R.; Abbott, T.. Abernathy, M.
R.. Acernese, F.. Ackley, K. Adams, C.. Adams, T.
Addesso, P.; and 843 coauthors including Hyung Mok Lee,
2014, “Search for gravitational wave ringdowns from
perturbed intermediate mass black holes in LIGO-Virgo data
from 2005-2010", PRD, 89, 2006

Aasi, J.; Abbott, B. P.; Abbott, R.; Abbott, T.. Abernathy, M.
R. Accadia, T. Acernese, F. Ackley, K. Adams, C.
Adams, T. and 878 coauthors including Hyung Mok Lee,
014, “The NINJA-2 project: detecting and characterizing
gravitational waveforms modelled using numerical binary
black hole simulations”, CQG, 31, 5004

Aasi, J.; Abbott, B. P.; Abbott, R.; Abbott, T.. Abernathy, M.
R.; Accadia, T. Acernese, F. Ackley, K. Adams, C.
Adams, T. and 840 coauthors including Hyung Mok Lee,
2014, “Search for gravitational radiation from intermediate
mass black hole binaries in data from the second
LIGO-Virgo joint science run”, PRD, 89, 2003

Aasi, J.; Abbott, B. P.; Abbott, R.; Abbott, T.. Abernathy, M.
R.. Acernese, F.. Ackley, K. Adams, C. Adams, T.
Addesso, P.; and 884 coauthors including including Hyung
Mok Lee, 2014, Methods and results of a search for
gravitational waves associated with gamma-ray bursts using
the GEO 600, LIGO, and Virgo detectors”, PRD, 89, 2004

Aasi, J.; Abbott, B. P.; Abbott, R.; Abbott, T.. Abernathy, M.
R. Acernese, F.. Ackley, K. Adams, C. Adams, T.
Addesso, P.. and 892 coauthors including including Hyung
Mok Lee, 2014, “Search for Gravitational Waves Associated
with y-ray Bursts Detected by the Interplanetary Network”,
PRL, 113, 1102

Aasi, J.; Abbott, B. P.; Abbott, R.; Abbott, T.. Abernathy, M.
R. Accadia, T. Acernese, F. Ackley, K. Adams, C.
Adams, T. and 839 coauthors including Hyung Mok Lee,
2014, “Implementation of an F-statistic all-sky search for
continuous gravitational waves in Virgo VSR1 data”, CQG,
31, 5014

Aasi, J.; Abbott, B. P.; Abbott, R.; Abbott, T.. Abernathy, M.
R.. Accadia, T. Acernese, F. Ackley, K. Adams, C.
Adams, T. and 842 coauthors including Hyung Mok Lee,
2014, “First all-sky search for continuous gravitational waves
from unknown sources in binary systems”, PRD, 90, 2010

Aasi, J.; Abbott, B. P.; Abbott, R.; Abbott, T.. Abernathy, M.
R.; Accadia, T. Acernese, F. Ackley, K. Adams, C.

Adams, T. and 839 coauthors including Hyung Mok Lee,
2014, “Improved Upper Limits on the Stochastic
Gravitational-Wave Background from 2009-2010 LIGO and
Virgo Data”, PRL, 113, 1101

Aasi, J. Abadie, J. Abbott, B. P Abbott, R. Abbott, T.
Abernathy, M. R. Accadia, T.. Acernese, F.. Adams, C.
Adams, T. and 867 coauthors including Hyung Mok Lee,
2015, “Searching for stochastic gravitational waves using
data from the two colocated LIGO Hanford detectors”, PRD,
91, 2003

Aasi, J.; Abbott, B. P.. Abbott, R.; Abbott, T.; Abernathy, M.
R.; Acernese, F.. Ackley, K. Adams, C.. Adams, T.. Adams,
T. and 889 coauthors including Hyung Mok Lee, 2015,
“Narrow-band search of continuous gravitational-wave
signals from Crab and Vela pulsars in Virgo VSR4 data”,
PRD, 91, 2004

Ahn, K : Chae, J ; Cho, KS ; Song, D : Yang, H: Goode,
PR ; Cao, WD ; Park, H ; Nah, J ; Jang, BH: Park,
YD..More..Less, 2014, “Active Region Coronal Rain Event
Observed by the Fast Imaging Solar Spectrograph on the
NST”, SOLAR PHYSICS, 289, 4117-4136

Akiyama et al., 2014, “Long-term monitoring of Sgr Ax
at 7mm with VERA and KaVA®, PROCEEDINGS OF THE
INTERNATIONAL ASTRONOMICAL UNION*, 303,288

Bae, HJ : Woo, JH , 2014, “A CENSUS OF GAS OUTFLOWS
IN TYPE 2 ACTIVE GALACTIC NUCLEL" ASTROPHYSICAL
JOURNAL, 795,30

Bae, Y. B Kim, C Lee, H. M., 2014, “Compact Binaries
Ejected from Globular Clusters as GW Sources”, MNRAS,
440, 2714

Baldassare, VF; Gallo, E; Miller, BP; Plotkin, RM Treu, T:
Valluri, M; Woo, JH , 2014, A"MUSE-FIELD. II. NUCLEATION
OF EARLY-TYPE GALAXIES IN THE FIELD VERSUS CLUSTER
ENVIRONMENT”, ASTROPHYSICAL JOURNAL, 791,133

Chae, J 7, 2014, “SPECTRAL INVERSION OF THE H alpha
LINE FOR A PLASMA FEATURE IN THE UPPER
CHROMOSPHERE OF THE QUIET SUN”, ASTROPHYSICAL
JOURNAL, 780,109

Chae, J ; Yang, H ; Park, H ; Maurya, RA ; Cho, KS ;
Yurchysyn, V , 2014, “SUPERPENUMBRAL FIBRILS
POWERED BY SUNSPOT OSCILLATIONS”, ASTROPHYSICAL
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Garcia-Segura, G ; Villaver, E;  Langer, N ; Yoon, SC ;
Manchado, A, 2014, “SINGLE ROTATING STARS AND THE
FORMATION  OF  BIPOLAR  PLANETARY  NEBULA",
ASTROPHYSICAL JOURNAL, 783

Hasegawa, S; Miyasaka, Si Mito, H: Sarugaku, Y; Ozawa, T:
Kuroda, D: Nishihara, S; Harada, A’ Yoshida, M
Yanagisawa, Ki Shimizu, Y; Nagayama, Si Toda, H: Okita, K
Kawai, N; Mori, M: Sekiguchi, T; Ishiguro, M; Abe, T. Abe,
M, 2014, “Lightcurve survey of V-type asteroids in the inner
asteroid belt”, PUBLICATIONS OF THE ASTRONOMICAL
SOCIETY OF JAPAN, 66, 54

Hasegawa, Sunao; Miyasaka, Seidai; Tokimasa, Noritaka;
Sogame, Akito; Ibrahimov, Mansur A.. Yoshida, Fumi; Ozaki,
Shinobu; Abe, Masanao; Ishiguro, Masateru; Kuroda,
Daisuke, 2014, “The opposition effect of the asteroid 4
Vesta”, PUBLICATIONS OF THE ASTRONOMICAL SOCIETY
OF JAPAN, 66, 89

Hong, J. S., & Lee, H. M, 2015, “Black Hole Binaries in
Galactic Nuclei and Gravitational Wave Sources”, MNRAS,
448, 754

Hsieh, HH: Denneau, L; Fitzimmons, A’ Hainaut, OR:
ishiguro, M; Jedicke, R: Kaluna, HM; Keane, JV: Kleyna, J:
Lacerda, P; MacLennan, EM: Meech, KJ; Moskovitz, NA
Riesen, T. Schunova, E; Snodgrass, C; Trujillo, CA; Urban,
L Veres, P; Wainscoat, RJ; Yang, B, 2014, “SEARCH FOR
THE RETURN OF ACTIVITY IN ACTIVE ASTEROID
176P/LINEAR”, ASTRONOMICAL JOURNAL, 147

Hwang, Narae: Hong Soo Parki Myung Gyoon Lee,
Sungsoon Lim, Paul W. Hodge, Sang Chul Kim, Bryan Mille,
and Daniel Weisz 2014, “Spectroscopic Study of Extended
Star Clusters in Dwarf Galaxy NGC 6822 “, ApJ, 783, 49

Ishiguro, M, 2014, “Scattered light correction of
Hayabusa/AMICA data and quantitative spectral comparisons
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energy phenomena of compact objects and their
environment. These astrophysical systems enable us to
probe the laws of physics in the most extreme physical
conditions which cannot be attained in any terrestrial
laboratories. For  multi-wavelength investigations, the
state-of-art space and ground-based telescopes around the
world, including XMM-Newton, Chandra, Suzaku, Swift,
Gemini, Hubble Space Telescope, Australian Telescope
Compact Array, VLA, Fermi Gamma-ray Space telescope,
are utilized. Prof. Hui is also one of the founders of Fermi
Asian Network (FAN) which leads a series of long-term
internationally collaborative projects. Very recently, Prof. Hui
has joined the project, which is led by the International
Space Science Institute, for conceiving new approaches to
investigate the active processes in the central regions of
galaxies.
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