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14:30 [I-1-1]
Loop eruption observed in He | D3 line

associated with B-class brightening on 2016
May 30

Yeon—Han Kiml'z, Su—Chan Bongl‘z, Eun—Kyung Liml,
Heesu Yang', Be—Ho Jang!, Young—Deuk Park'

Lkorea Astronomy and Space Science Institute
2Un1'Vers1'z‘y of Scrence and Technology

14:45 [I-1-2]

Period Change Caused by Shock Merging in the
Chromosphere of Sunspots

Kyeo—Re Lee, Jongchul Chae

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

15:00 [I-1-3]

Classification of the kinematics of coronal mass
ejections

Seong—Gyeong Jeon, Kangwoo Yi, Yong—Jae Moon

School of Space Research, Kyung Hee University

15:15 [I-1-4]

Two distinct types of CME-flare relationships
using SOHO and STEREO

Soojeong Jang', Yong—Jae Moon!, Rok—Soon Kim? Sujin
Kim? Jae—Ok Lee®

lKvung Hee University
2Korea Astronom v and Space Science Institute

15:30 [I-1-5]

Statistical study on the radial and azimuthal
wave modes of 25 Halo CMEs using multi
spacecrafts

Harim Leel, Yong—Jae Moonl, V. M. Nakariakov'?

LSehool of Space Research, Kyung Hee University

ZCem‘re for Fusion, Space & Astrophysics, Physics Department,
Univ. of Warwick, UK

15:45 [1-1-6]

Dependence of the peak fluxes of solar
energetic particles on 3D CME parameters from
STEREO and SOHO

Jinhye Park!, Yong—Jae Moonw, Harim Lee®

lDepartment of Astronomy & Space Science, Kyung Hee
University
250]700] of Space Research, Kyung Hee University

H2YEZ (H21)
W -2 =] |
) KM (KAIST)

14:30 [1-2-1]

Scientific objectives of the SNIPE mission
Young—Sil Kwak"?, Jae—Jin Lee!? Junga Hwang'?,
Jaeheung Park!?

1K0rea Astronomy and Space Science Institute
2 o . - )
“Korea University of Science and Technology

14:45 [1-2-2]

Sporadic E layer as a measure of wind shear in
the mid-latitude ionosphere

Eun—Byeol Jo, Yongha Kim

Dept. Astronomy, Space Science and Geology, Chungnam
National University

15:00 [1-2-3]
Comment of the paper “Mesospheric
temperatures estimated from the meteor radar

observations at Mohe, China” by Liu et al.
(2017)

Changsup Leel, Jeong—Han Kiml, Geonhwa Jeel, In—Sun
Songl, Yongha Kim?

YKorea Polar Research Institute
2~ . . .
“Chungnam National University

ot
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15:15 [1-2-4]
Climatology of the ionospheric mid-latitude
trough based on satellite observations

Junseok Hong'?, Yongha Kim'
1C/wngnam National University

2 ~ . .
“Korea Astronomy and Space Science Institute

15:30 [I-2-5]

Evidence of teleconnection between low-latitude
and high-latitude MLT through 16-day wave
during stratospheric warmings in the southern
hemisphere

Jaewook Lee!, Sunkara Eswaraiah!, Yongha Kim!,
Madineni Venkat Ratnam®

1Deparrmem of Astronomy, Space Science and Geology,
Chungnam National University, Daejeon, Korea

National Atmospheric Research Laboratory (NARL), Gadanki,
Tirupati, India

H3ZLEZE (F=Yolx1)
H 3 SFIE U 2FII|&E |
FE: A4y (8<9H)

14:30 [1-3-1]
GEANT4 2ojAl8ig E8t
HE7Ie v £F

Al 93 el AL A% o124

T4 EHA

15:00 [I-3-3]

Orbit determination of GEO satellites using
optical wide-field patrol network(OWL-Net) data
with batch filter

Bumjoon Shin, Sang—Young Park, Eunji Lee

Astrodynamics and Control lab., Department of Astronomy,
Yonser University

14 Bull. Kor. Spa. Soc. 26(1), April 2017

15:15 [1-3-4]

The magnetic field measurement of KSEM: 1. AC
clearing process

Daehyeon Oh, Donghee Lee, Jivoung Kim, Hyesook Lee

National Meteorological Satellite Center, Korea Meteorological
Administration

15:30 [1-3-5]

Current activities of the CCSDS navigation
working group

Byoung—Sun Lee!?

Ylectronics and Telecommunications Research Institute
ZUH/Versiz‘y of Science and Technology

15:45 [I-3-61]
ST HIE gt nYUE
ZIgALE

- = 2 & -
olss! wAE!, AR BAAY F1F°, 2A4 v

Fluxgate® XI&i7| 7k

Hg A,

16:00~16:20 THAIAIZI EA

HiEz (710k3)
W =HAA
ZE: 2G4 (2N

16:20 [IS-II]

Bridging the gap between space science and
atmospheric science

Yongha Kim

Dept. Astronomy Space Science and Geology, Chungnam National
University

FH

17:30~18:30 ZAE Z=




43 28Y ()

H1gEZ (710kR)
W 1 EfY T2} B
HE: MSA (M=ch)

09:30 [lI-1-1]

Coronal magnetic field distributions inferred from
CME-driven shock signatures and polarized
brightness mesurements by LASCO-C2
coronagraph

Jae—0Ok Leel, Yong—Jae Moon?, Kyung—Suk Cho'

Ykorea Astronomy and Space Science Institute
2Sehool of Space Research, Kyung Hee University

09:45 [lI-1-2]
Heating of an erupting prominence associated

with a coronal mass ejection on 2012 January
27

Jin—Yi Lee!, John C. Raymondz, Katharine K. ReevesQ,
Yong—Jae Moon!, Kap—Sung Kim!

5 yung Hee University
% Harvard—Smithsonian Center for Astrophysics

10:00 [11-1-3]

Determination of 2D solar wind speeds derived
from LASCO/C3 observations by using the
phase velocity decomposition method

II-Hyun Cho!, Yong—Jae Moon"?, Jin—Yi Lee!

!Department of Astronomy and Space Science, Kyung Hee
University
ZSchool of Space Research, Kyung Hee University

10:15 [lI-1-4]
2017 total solar eclipse expedition of KASI

Su—Chan Bongl‘z, Seonghwan Choi!, Jihun Kim!, Jongyeob
Park!, Bi—Ho Jang!, Young—Deuk Park!, Kyung—Suk
Chol?

Ykorea Astronom v and Space Science Institute
ZL'n/l/ersity of Science and Technology

10:30 [lI-1-5]
Coelostat design of Seoul national university

Juhyeong Kang, Jongchul Chae, Kyeore Lee

Seoul National University

10:45 [lI-1-6]

Decayless kink oscillations of solar coronal
loops

Nakariakov, V. M.

School of Space Research, Kyung Hee University

H2utEx® (7{22)
H 12 eI EHMM |
Z1E: AT (82N

09:30 [lI-2-1]
Science goals for Korea pathfinder lunar
orbiter science instruments

Eunhyeuk Kim

Korea Aerospace Research Institute

09:45 [ll-2-2]
Preliminary system design of core instruments
for the future Korea lunar exploration

Young—Jun Choil?, Mihyun Kiml, Seung Kwan Kim®,
Seong Je Park?, Geon—Hee Kim®, Khyungin Kang6

Ykorea Astronom v and Space Science Institute
ZL'/H'VersiLV of Science and Technology

3Korea Research Institute of Standards and Science
YKorea Institute of Machinery and Materials

SKorea Basic Science Institute

6 Satellite Technology Research Center, KAIST

10:00 [lI-2-3]
Report on development of the gamma-ray

spectrometer for the Korea pathfinder lunar
orbiter

Kyeong Ja Kim"?, Yire Choi"? Junghun Park!, Eung Seok
Yi?, Sungsoon Lee!, Young—Kwang Yeon'!, Chang Wan
Sun?, K. B. Lee*, Yong—Kwon Kim®, Kyoung Wook Min®
Kyungin Kang®, Jin Yeon Cho’, Jeong—Hun Cha’, Yeon
Cheol Kang’, Nobuyuki Hasebe®, Richard Elphic?, KGRS
science Team

!Korea Institute of Geoscience and Mineral Resources
“University of Science and Technology

JChungnam National University

'Korea Research Institute of Standards and Science
*Nucare

“Korea Advanced Institute of Science and Technology
"Inha University

$Waseda University

YNASA Ames Research Center

ot
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10:15 [lI-2-4]

Introduction to a gamma-ray and neutron
spectrometer suite for future planetary surface
investigation in the solar system

Kyeong Ja Kim"?, Junghun Park', Yire Choi'?, Eung Seok
Yi'® Chang Wan Sun'?, Sungsoon Lee!, Young—Kwang

Yeon', K. B. L¢e4, Nobuyuki Hasebe®’, Won—Kee Parkﬁ,
Bongkon Moon®, Kyungin Kang’, Young—Jun Choi®

'Korea Institute of Geoscience and Mineral Resources
?University of Science and Technology

SChungnam National University

‘Korea Research Institute of Standards and Science
Waseda University

®Korea Astronomy and Space Science Institute
"Korea Advanced Institute of Science and Technology

10:30 [lI-2-5]
Preliminary design of wide-angle polarimetric

camera for Korean pathfinder lunar orbiter
(KPLO)

Minsup Jeongl, Young—Jun Choil*, Sungsoo S. Kim?,
Kyung—In Kang‘g, Chae Kyung Sim?, 1I-Hoon Kim?

Lkorea Astronomy and Space Science Institute

2 yung Hee University

3Karea Advanced Institute of Science and Technology
4Un/vers/z‘y of Science and Technology

H3tEXE (FZ80A1)
H I3 FME U FI= 1

g olcHE] (HEYN)

09:30 [lI-3-1]
Laser-based spacecraft relative navigation with
intermittent observation data

Jongwoo Lee, Dae—Eun Kang, Sang—Young Park,
Youngro Lee, Pureum Kim

Department of Astronomy, Yonsei University

09:45 [lI-3-2]

Dynamic vectorial platform for the polarization
mode trains realized with Jones vectors in
Mathematica

Hee—Joong Yun

Korea Institute of Science and Technology Information

10:00 [lI-3-3]
Development of 64-channel silicon photomultiplier
sensor and low light camera using the sensor

H. Y. Leel, Jin—A Jeon!, Il H. Park'? Jik Lee!?

fnstm/te of Science and Technology in Space, Sungkyunkwan

16 Bull. Kor. Spa. Soc. 26(1), April 2017

University

ZDepartment of Physics, Sungkyunkwan University

10:15 [II-3-4]

UL FEHY LY U S BY

o] datt zld o1l o) gL A, ojukit!, ool
Assa $ruaeia, Large, s st 758
10:30 [lI-3-5]
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10:45 [lI-3-6]
Small scale magnetospheric and ionospheric
plasma experiments; SNIPE mission

Junga Hwang, Jaejin Lee, Jongdae Shon, Jaeheung Park,
Young—Sil Kwak, Uk—Won Nam, Won—Kee Park

Korea Astronomy and Space Science Institute

H1gt=EZ (7o)
H =J3ZA
zla: 282 (MISH)

11:20 [IS-1I]
Infrared space missions for cosmic infrared
background study in Korea

Woong—Seob Jeong!?

Yorea Astronom v and Space Science Institute
9. . . L
“University of Science and Technology

HMMEEF (710kx)
W -1 SFEE bt
Y. dos (MEN)

13:00 [llI-1-1]

Consistency between magnetic field orientations
in solar corona and near the Earth using 60
CME-ICME pairs

Suk—Kyung Sungl, Yong—Jae Moon!?

LSchool of Space Research, Kyung Hee University
zDeparz‘mem‘ of Space Science, Kyung Hee University



13:15 [llI-1-2]

Near-Earth magnetotail and auroral arc
development associated with substorm onset: A
new interpretation of substorm triggering
Yukinaga Miyashital, Yasutaka Hirakiz, Vassilis
Angelopoulos‘g, Akimasa Ieda?, Shinobu Machida*

Yorea Astronomy and Space Science Institute
2 Advanced Knowledged Laboratory, Inc.
3L'niversity of California Los Angeles

4/\'agoya University

13:30 [ll1-1-3]
Performance of the autoregressive method in
long-term prediction of sunspot number

Jongchul Chae!, Yeonhan Kim?

YSeoul National University
2Korea Astronom y and Space Science Institute

13:45 [llI-1-4]
Major flare occurrence rate depending on
magnetic field parameters

Daye Lim!, Yong—Jae Moon!, Jongyeob Park®

1Sc/wol of Space Research, Kyung Hee University
2Korea Astronom v and Space Science Institute

14:00 [llI-1-5]
Application of convolution neural network to flare
forecasting

Kangwoo Yi, Eunsu Park, Seulki Shin, Yong—Jae Moon

School of Space Research, Kyung Hee University

14:15 [lll-1-6]
Application of a deep-leaming method to the

forecast of daily solar flare occurrence using
convolution neural network

Seulki Shin!, Yong—Jae Moon', Hyoungseok Chu®

150]700] of Space Research, Kyung Hee University
Software Policy & Research Institute

H2gEg (7123)
W 12 2ECRI]
g A% (S

13:00 [llI-2-1]
New radar for monitoring polar ionosphere at
Jang Bogo station, Antarctica

Geonhwa Jeel, Changsup Leel, Jeong—Han Kim!,
Young—Bae Ham!, Hyuck—Jin Kwonl, Eunsol Kim?,
Yongha Kim?

YKorea Polar Research Institute
ZChungnam National University

13:15 [lll-2-2]

Climatology of the electron density profiles in
the polar ionosphere using long-term incoherent
scatter radar observations

Eunsol Kim!, Geonhwa Jee?, Yongha Kim!, Youngsil
Kwak®
1C/7u17gnam National University

2Korea Polar Research Institute
3Korea Astronom v and Space Science Institute

13:30 [llI-2-3]

Derived temperature from meteor radars in
Northern and Southern high-latitude regions
Hosik Kam', Yongha Kim!, Nicholas MitchellZ, Jeong—Han
Kim®, Changsup Lee®

1C/7ungnam National University

2U171'Ver51'ty of Bath

3Korea Polar Research Institute

13:45 [lll-2-4]
SC-associated electric field variations in the
magnetosphere and ionosphere

Khan—Hyuk Kiml, Su—In Kiml, Hyuck—Jin Kwon?

L School of Space Research, Kyung Hee University

2 Division of Polar Climate Sciences, Polar Research Institute

14:00 [llI-2-5]

Solar wind-driven Pc5 waves at Jang Bogo
station, Antarctica

Hyuck—Jin Kwon!, Khan—Hyuk Kim? Geonhwa Jee!,
Jeong—Han Kim!, Changsup Lee!

1D1'V1'51'0n of Polar Climate Sciences, Korea Polar Research
Institute
ZSC/JUO] of Space Research, Kyung—Hee University

14:15 [ll-2-6]

Statistical analysis of EMIC Pc1-Pc2 waves
observed at the subauroral-latitude Athabasca (L
~ 4.6) ground station and estimation of EMIC
wave source region

Jong—Woo Kwon, Khan—Hyuk Kim, Ho Jin

School of Space Research, Kyung Hee University

ot
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H3EHE (FZ0lA1)
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13:00 [IlI-3-1]
HIY STYUZF SEHHTAY sy AT
o] o) 312

g AEATY, g d oA s

13:15 [llI-3-2]

High-resolution camera for Earth observation and
astronomy: design, adjustment and
space-suitability tests

Min Bin Kim!, Mariia Tumarina!, Mikhail Ryazanskiy? LH.
Park!, Gihan Hong!, Nikolay Vedenkin®, Aleksander Milov®

lSungkyunkWan University
ZSaz‘EVul Co.
BDazm'a Aerospace

13:30 [llI-3-3]

On-orbit calibration of UFFO/Lomonosov for
detecting the early photons from GRBs

S. Jeong"?, 1. H. Park!, on behalf of the UFFO
collaboration

lSungl{ vunKwan University, Institute for Space Technology and
Science, Suwon, Korea
2[Hst1'z‘um de Astonomica en Andalucia—CSIC, Granada, Spain

13:45 [llI-3-4]

The performance of Slewign mirror telescope on
orbit, problem of faulty encoder and it's solution
Agaradahalli Gurumurthy Vikas, Gaikov Georgii, Jeong
Soomin, Jeong Hyomin, Kim Minbin, Lee Jik, I. H. Park

Department of Physics, Sungkyunkwan University

14:00 [llI-3-5]
Status of the MIRIS data reduction and analysis

Jeonghyun Pyo I1I-Joong Kim', Woong—Seob Jeong'?,
Dae—Hee Lee'?, Bongkon Moon', Youngsik Park’,
Sung—Joon Parkl, Won—Kee Parkl, Duk—Hang Lee!,
Uk—Won Nam!, Wonyong Han'?, Kwang—Il Seon'?,
Toshio Matsumoto®, Min Gyu Kim!, Hyung Mok Lee’
ll(orea Astronomy and Space Science Institute

2[/}71’Vers/[y of Science and Technology

SISAS/TAXA, Japan

*Seoul National University

14:15 [llI-3-6]
A new catalog of AGB stars based on AKARI
PSC

18 Bull. Kor. Spa. Soc. 26(1), April 2017

Jinju Hong, Kyung—Won Suh

Chungbuk National University

14:30 [I1-3-7]

oojge - E2|MY, 2uXMHE 2|30 Ado|Ee
Mt
A9
Avjetn A4 RAAT
H1ZEZ (910l=)

H v EfYE = XA
Z1E: o|cHY (S=C)

15:00 [IV-1-1]
The kinetic Alfven solitary wave in resistive
tearing instability

g9l 9uz? oyl wAAl P. Yoon®

s

lzngetn AEeFets), 227188387 2, Jnstitute for Physical
Science and Technology, University of Maryland

15:15 [IV-1-2]

Particle diffusion by obliquely propagating kinetic
Alfven wave

1743, olgi9d!, P. Yoon!

$TATE, BARN S B,
Institute for Physical Science and Technology, University of
Maryland

FEUg L AE¢F, S

15:30 [IV-1-3]
Whistler waves in the solar wind: unidirectional
or bidirectional propagation?

Jungjoon Seough

Korea Astronomy and Space Science Institute

15:45 [IV-1-4]
The study of interplanetary small-scale magnetic

flux rope by ACE observations and global MHD
simulation

Myeong Joon Kim', Kyung Sun Park', Dae—Young Lee!,
Rok Soon Kim? Kyungsuk Cho? Gyu Cheol Choi®, Jae
hoon Kim*

1Departmenr of Astronomy and Space Science, Chungbuk
Nm'ona/ University
‘Kared Astronomy and Space Science Institute
5.Space Environment Laboratory

“The Korean Space Weather Center of the National Radio
Research Agency



16:00 [IV-1-5]

Effects of conductance asymmetry and source
characteristics on quarter-wave modes

Jae—Jin Jang, Dong—Hun Lee

Kyung Hee University

H2ZtEF (7123)
W V2 2EAL SEHHM I
g elxd (ZE))

15:00 [IV-2-1]

Analysis of lunar spectral features for near-IR
Haingja Seo', Eunjin Cho'?, lkseon Hong"? Minsup
Jeong!, Young—Jun Choi'*®

'Korea Astronomy and Space Science Institute
’Department of Astronomy, Space Science and Geology,
Chungnam National University

SUniversity of Science and Technology

15:15 [IV-2-2]
Statistical analysis of ULF waves observed by
Lunar Prospector at the Moon

Seul—Min Baek, Khan—Hyuk Kim, Ho Jin

School of Space Research, Kyung Hee University

15:30 [IV-2-3]

Cross correlation2 0|28& Kaguya lunar radar
sounder (LRS) HI= Clo|E ¥}Y =Y

Aget? simtoRa] ElgEQL, AL HYFE?

AAAATL SEAIQATER A AT AE,
Aty s B e R ta} SRR HEATY SF et

15:45 [IV-2-4]
EZENE 0128 UTA BT XY
FHEA
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EZLAHYEE =M=

ESEHEAIZE: 43 282(5) 17:30~18:30

B 2F|=

HE Rz

[P-2] Development of the equipment for the
power line interface check between avionics of
satellite

Young—Yun Kim, Dong—Chul Choi, Joo—Ho Park,
Guee—Won Moon

Korea Aerospace Research Institute

[P-3] Interfaces check between avionics test set
and engineering test bed

Young—Yun Kim, Jin—Young Ryu, Seung—Won Cho,
Yun—Gu Huh, Guee—Won Moon

Korea Aerospace Research Institute

[P-4] MA Z2MHA JMS &t =xj=iQl Hig
(sequential iteration) =&l o3
Ade A2 wETA

o 1

5L &) [e]
dRgeTATY

[P-5] Considerations on thermal environments of

lunar lander on lunar surface
Hui—Kyung Kim'?, Dong—Young Rew!

YKorea Aerospace Research Institute
2rr . . ~ .
“University of Science and Technology

[P-6] GEO-KOMPSAT-2B SLR (satellite laser
ranging) time slot analysis

Bong—Kyu Park, Jae—Dong Choi

Korea Aerospace Research Institute

[P-7] IXH=HY UHAXHAT 2FA| Y25

20 Bull. Kor. Spa. Soc. 26(1), April 2017
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[P-10] SHHY HIIXISAIEZX] A A

el ddal, 245 WA’

FAYFLFATH AHATRY AADZFAYAAY, "HTI 39T
PRECE

[P-11] Solar array simulator design and test
preparation

Joo—Ho Park, Dong—Chul Chae, Yun—Goo Huh,
Young—Yun Kim, Seung—Won Cho, Su—Wan Bang,
Guee—Won Moon

Korea Aerospace Research Institute

[P-12] Scan angle measurement and analysis for
detecting image loss of AMI

Jinhyung Park, Chiho Kang

Korea Aerospace Research Institute

[P-13] MA= YM2l ITOS (integrated test of
system) &7 4ot

[P-14] Understandings of design difficulty on a
future wide bandwidth SAR system

Jae—Min Shin

Korea Aerospace Research Institute

[P-15] Design of point-target RCS for SAR
calibration activities

Jae—Min Shin

Korea Aerospace Research Institute

[P-16] Design and implementation of SDL parser
Hyun—Kyu Shin

Korea Aerospace Research Institute



[P-17] YXIH= DS HXZEEHA STEF
A

ﬁ%é o

[P-19] 2F YAIM k& U J|A 8Y AlEE S#
CFRP2| SFH|YH &2 7isY AT

&84, 379

[P-20] IZHY ERSHZ|E RE=MA Returng]
EfQXX|E S| Slip Ring 2% FJ&H HA

o=, AE, A, g

[P-21] 2FHLF LY ISt 52 3F I HE

o]}g, oA,

SE ASHzl ciEt HE
3

[P-23] F&o|c] 42| InSAR £&2| SAFI+
HASE S8 AlAH 29 Wol

[P-24] A Cf7Y DY FT=H XYHS2Y

[P-26] $I4 Optical Bench &%

[P-27] Propellant budget analysis for orbit
maintenance of two out-of-plane low earth orbit
satellites

Jeong—Heum Im!, Ji—Marn Lee®

Lkorea Aerospace Research Institute
2 .
“Korea Aerospace Industries, Ltd.

[P-28] Mission orbit selection study for the
second medium-sized low earth orbit satellite
Jeong—Heum Im!, Ji—Marn Lee?

1K0rea Aerospace Research Institute
2 .
“Korea Aerospace Industries, Ltd.

[P-29] Design and implementation of
maintenance and supporting subsystem for
GK2A satellite operations center

Hyun—Su Lim, Wooyeol Choi

Ground System Development Team, Satellite Operation Division,
Satellite Information Research Laboratory, Korea Aerospace
Research Institute

[P-30] S8HY 171F Y& #AS 7Y A7

3739, v, AL, ol

’é'g JI;‘JIEEESHQ EAAe HHRYE 083

[P-32] M7IFeP7] MAFXIQ SR MHEHL

[P-33] EMC safety margin analysis of AOCS
units in multi-purpose satellite

Jaewoong Jang, Taeyoun Kim, Kyoungduk Jang, Changeun
Lee

Korea Aerospace Research Institute
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[P-34] NEE & HEMS He| 2 m exs%

AER, O1FE, WA, QAW

FHLFSFATY BRI [P-42] FCI/ABI/AHIS 2|4l S8 271
QaE, FEE

[P-35] AIEE & HEZMo| EfSTXIE 28 FRYHFATY

AEA, o4, A, YA

FRFTEFATY A
[P-43] The design concept analysis of the
M oS 98 electronic module for the high resolution

-36] OI=SA Xz A|AH
[P-36] A1ZHY M2 Al~H GEO-satellite electro-optic camera system

g
HIZE g & £ETY A
AdA wES Jong—Euk Park?, SeungHoon Lee!, Kijun Lee’

1K0rea Aerospace Research Institute

FRFTSFATY 5 . o .
“Chungnam National University, Department of Electronics
Engineering

[P-37] 7|MCHS HMI|XIYXIAZH| HE x| A

229 Wel mEs B9 [P-44] The pr.ellmmary de3|gn analysis of the
lunar exploration electro-optic payload control

AT ATL
module

Jong—Euk Parkl'z, Haeng—Pal Heol, Kijun Lee?

[P-38] 2EM7[F AIAE] AXILIGYS 0[SE $149

ggl-:ll._l‘al gjﬂ tg-?_} xﬂp_} 1K0f(:’d Aerospace Research Institute
Chzm gnam National University, Department of Electronics
=34 Engineering

g eFATY
[P-45] The advanced satellite data interface for

the payload syst
[P-39] A scenario-driven and behavior-based © pdyload sysfem

satellite telemetry simulation system Sangyoun Shin'?, Hyoungho Ko®

Yee—Jin Cheon YKorea Aerospace Research Institute

ZC/YL[Hng[H National University, Department of Electronics

Korea Aerospace Research Institute
Engineering

[P-40] .IHIIE 14 JiE CAIE SENE « S3A2E [P-46] Acceleration process for sensor reliability
(ITOS: integrated test and operation system)

improvement in the LUTI program
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[P-48] The feasibility study on 2 dimensional
space image data transmission

Jong Tae Lee!, Seung Hoon Lee!, Ki Jun Lee?

1K0rea Aerospace Research Institute
2 ~ e . .
“Chungnam National University
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[P-49] Preliminary mechanical design of lunar
infrared spectrometer (LIRS)

Bongkon Moonl, Sung—Joon Parkl, Dukhang Leel,
Kyeongyeon Ko!, Woong—Seob Jeong!?, Dae—Hee Leel?,
Youngsik Parkl, Jeonghyun Pyol, II-Joong Kim!,
Won—Kee Park!, Haingja Seo!, Minsup Jeong!, Mihyun
Kim!, Seung Kwan Kim®, Seong Je Park®, Geon—Hee
Kim®, Khyungin Kang®, Young—Jun Choi'?

ll(orea Astronomy and Space Science Institute

2[/}71’Vers/[y of Science and Technology

SKorea Research Institute of Standards and Science

*Korea Institute of Machinery and Materials

SKorea Basic Science Institute

6 Satellite Technology Research Center, KAIST

[P-50] An operating software design of a
prototype coronagraph for the total solar eclipse
in 2017

Jongyeob Park, Seonghwan Choi, Ji—Hye Baek, Jihun
Kim, Heesu Yang, Su—Chan Bong, Young—Deuk Park,
Kyung—Suk Cho

Korea Astronomy and Space Science Institute

[P-51] Introduction of solar observation system
in national youth space center

Hyungmin Park, Gwangwon Choi, Sun—Gill Kwon,
Sanggak Lee

National Youth Space Center
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[P-52] Solar cycle variation of microwave polar
brightening and EUV coronal hole observed by
Nobeyama radioheliograph and SDO/AIA

Sujin Kim'?, Jong—Yeop Park!?, Yeon—Han Kim'"?

Lkorea Astronomy and Space Science Institute
2 . . .

“University of Science and Technology

3K yung Hee University

[P-53] The instrumentation and analysis
technique for SATI

Ji Eun Kim, Geonhwa Jee, Jeong—Han Kim, Changsup
Lee

Division of Climate Change, Korea Polar Research Institute

[P-54] Relative contribution of solar/geomagnetic
activities and CO2 variation to global
temperature anomaly from 1859 to 2015

Jinhyun Kim%, Yong—Jae Moon!, Roksoon Kim? Junga
Hwang?, Jae—0Ok Lee?, Soojeong Jang'?

IK yung Hee University

2Korea Astronom v and Space Science Institute

[P-55] Effect of heat treatment on hysteresis
loop of the core material Metglas 2714A for
fluxgate magnetometer

Sung—Jun Noh!, Seunguk Lee!, Gi—Hong Rue?,
Cheong—Rim Choil, Dae—Young Lee!, Ji-Seok Kim!,
Young—Jin Park!

1Chungbuk National University
2K yungpook National University

[P-56] The variation of solar limb darkening
coefficient analyzed from solar images

Byeongha Moon, Suyeon Oh

Chonnam National University

[P-57] Comparison between empirical
magnetopause location models with
geosynchronous satellite observations for solar
cycle 23

Eunsu Park, Yong—Jae Moon

School of Space Research, Kyung Hee University

[P-58] Effect of the core-halo relative drift
velocity on the strahl formation in the solar wind
electron: particle-in-cell simulation

Jungjoon Seough

Korea Astronomy and Space Science Institute

[P-59] Initial operational results of the
ground-based search-coil magnetometer at the
Jang Bogo antarctic research station (JBS)

Jehyuck Shinl, Khan—Hyuck Kiml'z, Ho JinLZ, Hyomin
Kim3, Jongwoo Kwonl, Seungah Leel, Jung—Kyu Leel,
Seongwhan Lee!, Geonhwa Jee! and Marc R. Lessard
1Sc/wa] of Space Research, Kyung Hee University, Korea
2Depamnen[ of Astronomy and Space Science, Kyung Hee
University, Korea

3Center for Solar—Terrestrial Research, New Jersey Institute of
Technology, USA

‘Korea Polar Research Institute, Korea

551)206‘ Science Center, University of New Hampshire, USA

[P-60] Periodicity of cosmic ray flux at the solar
minimum year of 2008

Suyeon Oh

Chonnam National University
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[P-61] Validation of the estimated local K index
for operational use in Korea

Wonhyeong Yi, Jiyvoung Kim, Gun—Il Jang

National Meteorological Satellite Center / Korea Meteorological
Administration

[P-62] Thermal and nonthemmal flare emissions
revealed by microwave maps and EUV
differential emission measures

Jeongwoo Lee

Nagoya University

[P-63] An analysis on diurmal variation of cosmic
ray flux at Jang Bogo neutron monitor

Jongil Jung!, Suyeon Oh? Yu Yi!, Paul Evenson®, Roger
Pyle®, Jeong—Han Kim*, Changsup Lee*, Geonhwa Jee,
Kwang Won Jang!, Suyeon Kim!, End Ji Kim!
lC/7u17g1za177 National University

2 Chonnam National University

3[/}71’Vers/[y of Delaware

*Korea Polar Research Institute
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[P-65] Role of gravity waves in the upper
atmospheric temperature changes in association
with sudden stratospheric warming

Hwajin Choi, In—sun Song, Changsup Lee, Jeong—Han
Kim, Geonhwa Jee

Korea Polar Research Institute

[P-66] Vertical incidence pulsed ionospheric
radar (VIPIR) at Jang Bogo station, Antarctica

Young—bae Haml, Geonhwa Jeel, Jeong—Han Kiml,
Changsup Leel, Hyuck—Jin Kwonl, Terence BullettQ,
Justin Mabiez, Robert Livingston‘g

Ykorea Polar Research Institute, Incheon, Republic of Korea
2Cooperaz‘/ve Institute for Research in Environmental Sciences,
University of Colorado, Boulder, USA

3 Scion Associates, Port Townsend, USA
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[P-68] Effect of measurement acquisition
condition on lunar orbiter orbit determination

Young—Rok Kim, Young—Joo Song, Jonghee Bae,
Bang—Yeop Kim

Korea Aerospace Research Institute
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[P-71] Preliminary analysis of lunar orbit
insertion bum delay of lunar orbiter

Jonghee Bae, Young—Joo Song, Young—Rok Kim,
Bang—Yeop Kim

Korea Aerospace Research Institute

[P-72] Study of data product and its science
outcome with lunar exploration missions

Seunghee Son', Haingja Seo’

Lkorea Aerospace Research Institute
ZK()I‘(:’H Astronomy and Space Science Institute

[P-73] Optimal delta-Vs to release a lunar
cubesat impactor at the mother-ship’s entry of
lunar sphere of influence

Young—Joo Song!, Ho Jin?, Bang—Yeop Kim!

Lkorea Aerospace Research Institute
ZK yung Hee University

[P-74] Infrared imaging spectrometer for
detection of form, abundance, and temporal
variability of lunar water

Ho—Sub Song, Ik—Seon Hong, Yu Yi

Chungnam National University
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[P-76] Electrical system design for KPLO
magnetometer (KMAG)

Seungah Leel, Hyojeong Leel, Jung—Kyu Leel, Slhyung
Lee2, Ho Jin® Z, Khan—Hyuk Klm1 2, Yu—Sung Jang

150]700] of Space Research, Kyung Hee University
2Departmem‘ of Astronomy and Space Science, Kyung Hee
University

3[17(1’ustry—Acade1mb Cooperation Foundation, Kyung Hee
University
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[P-80] Photometric Study of NPA Rotator (5247)
Krylov

Hee—Jae Lee'?, Josef Durech®, Hong—Kyu Moon?,
Myung—-Jin Kim? Chun—Hwey Kim!, Young—Jun Choi’,
Young—Seok Oh®*, Jintae Park?, Dong—Goo Roh?,
Hong—Suh Yim®% the DEEP—-South Team

lChungbuk National University, Korea

2Korea Astronomy and Space Science Institute, Korea
3 Charles University, Czech

e yung Hee University, Korea
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[P-82] Real-time Hapke illumination simulation of
the moon

Dawoon Jung, Seunghee Son

Korea Aerospace Research Institute

[P-83] Crustal field’s effects on the ion
composition of Mars upper atmosphere during
ICME events

Gyeongbok Jo'?, Junga Hwang Roksoon Kim?%?
Soojeong Jang”*, Kyungsuk Cho”, Jaejin Lee®® Yu il
16‘/7ungnam National University

2Korea Astronom y and Space Science Institute

SKorea University of Science and Technology

‘i yung Hee University

[P-84] Comparative analysis in timing resolution
of pulse shaping for gamma-ray spectrometer

Yire Choi'?, K. B. Leé?, Kyeong Ja Kim?, Eung Seok YiZ,
Chang Wan Sun'?

1Un/versfz‘y of Science and Technology, Korea
Korea Institute of Geoscience & Mineral Resources
3Korea Institute of Standards & Science

[P-85] Scheduling algorithm for lunar terrain
imager (LUTI) on Korea pathfinder lunar orbiter
(KPLO)

Ik—Seon Hongl'z, Young—Jun Choiz's, Hong—Kyu Moonz,
Myung—Jin Kimz, Gmsil Kang*, HaengPal Heo4, Yu Yi!

1C/zung1zam National University

2Korea Astronom v and Space Science Institute
3[/'[]1'V€1‘51'[}/’ of Science and Technology

‘Korea Aerospace Research Institute
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[P-87] Improved electromagnetic compatibility of
power control and distribution unit for satellite

Chang—Eun Lee, Jae—Woong Jang, Kyung—Duk Jang,
Tae—Youn Kim

Korea Aerospace Research Institute

[P-88] Introduction to feature extraction for
region based lunar terrain detection on rough
terrain

Hoonhee Lee

Korea Aerospace Research Institute
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14:30 [I-1-1]
Loop eruption observed in He | D3 line

associated with B-class brightening on 2016
May 30

Yeon—Han Kim!?, Su—Chan Bong1‘2, Eun—Kyung Lim!,
Heesu Yang!, Be—Ho Jangl, Young—Deuk Park!

26 Bull. Kor. Spa. Soc. 26(1), April 2017

Ykorea Astronom v and Space Science Institute
2(/111'V@rs1’[y of Science and Technology

The He | D3 line has a unique response to a flare
impact on the low solar atmosphere and can be a
powerful diagnostic tool for energy transport processes.
We would like to obtain comprehensive data sets for
studying solar flare activities in D3 spectral line. Thus, we
performed observations for several days using the 1.6m
New Solar Telescope of Big Bear Solar Observatory
(BBSO) in 2015 and 2016, equipped with the He | D3
filter, the photospheric broadband filter, and Near IR
imaging spectrograph (NIRIS). On 2016 May 30, we got
some meaningful data during the observing period from
16:00 UT to 18:00 UT. We observed loop eruptions in
He | D3 images associated with B class brightenings in a
small active region and dynamic variations of photospheric
features in G-band images. In this presentation, we will
give the observation results and the interpretation.

14:45 [1-1-2]
Period change caused by shock merging in the
chromosphere of sunspots

Kyeo—Re Lee, Jongchul Chae

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

We obtain He imaging spectral data of 8 sunspots using
Fast Imaging Solar Spectrograph of the 1.6m New Solar
Telescope at the Big Bear Solar Observatory. By deriving
Doppler velocity from Ha core with the lambdameter
method, we investigate propagation of shocks in the
chromosphere of sunspots. At 6 out of 8 sunspots,
nonlinear phenomena that a shock often overtakes the
preceding shock are found. We mark 197 shock merging
at one sunspot data with stable 84min observation. Shock
merging occurred at the entire part of the inner sunspot
and slightly concentrated at the umbra-penumbra
boundaries. We suggest shock merging as a bridge of
period difference between umbral 3min oscillations and
penumbral 5min oscillations. Period change inferred from
shock merging can explain twice period increase from
center to outer sunspots. It also show similar trend with
period measured by the wavelet method.

15:00 [I-1-3]
Classification of the kinematics of coronal mass
ejections

Seong—Gyeong Jeon, Kangwoo Yi, Yong—Jae Moon

School of Space Research, Kyung Hee University

In this study we investigate the classification of the
kinematics of coronal mass ejections (CMEs) using about
4,000 LASCO CMEs from 1996 to 2015. We use
SOHO/LASCO C3 data and exclude all poor events.
Using the constant acceleration model, we classify these
CMEs into three groups: Acceleration group, Constant
Velocity group, and Deceleration group. For classification
we adopt four different methods: Acceleration method,
Velocity Variation method, Height Contribution method,



and Visual Inspection method. Our major results are as
follows. First, the fractions of three groups depend on the
method used. Second, the results of the Height
Contribution method are most consistent with those of the
Visual Inspection method, which is thought to be most
promising. Third, the fractions of different kinematic
groups for the Height contribution method are:
Acceleration (34.6%), Constant speed (47.4%), and
Deceleration (18%). Fourth, the fractions also depend on
CME speed; the fraction of Deceleration increase with
speed.

15:15 [I-1-4]
Two distinct types of CME-flare relationships
using SOHO and STEREO

Soojeong Jang!, Yong—Jae Moon', Rok—=Soon Kim? Sujin
Kim? Jae—Ok Lee®

5 yung Hee University
2Korea Astronomy and Space Science Institute

In this paper, we present two distinct types of CME-flare
relationships according to their observing time differences.
We compare CME 3D parameters (speed, width, and
kinetic energy) using multi-spacecraft data (SOHO and
STEREO A&B) and their associated flare ones (fluence,
duration, and emission measure). For this, we consider
107 flare-associated halo CMEs from 2010 to 2013. We
divide them into two types depending on their observing
time difference, 4T, defined as flare peak time minus
CME first appearance time at STEREO COR1
field-of-view. There are 41 events for group A (T<0)
which first appear after the flare peak times and 66
events for group B (T=0). Our main results are as
follows: (1) a correlation coefficient between flare fluence
and CME 3D speed (cc=0.59) for group B is much higher
than that (cc=0.32) of group A; (2) there is a possible
correlation between are fluence and CME 3D width for
group B (cc=0.51) and little correlation for group A; (3) a
CME 3D kinetic energy for group B is well correlated
with a flare fluence with a correlation value of 0.67,
which is much stronger than that (cc=0.32) for group A;
(4) all the events belonging to group A have short flare
durations less than 1 hour with the mean value of 21
mins, while the events for group B have long durations
up to about 4 hours with the mean value of 81 mins;
and (5) the CME 3D speed is correlated with a square
root of emission measure (v EM) based on GOES for
group B (cc=0.56). A closer comparison between CME
speed and GOES X-ray flux profiles for two
representative  examples shows that the temporal
evolutions of two profiles for group B are consistent with
each other for a longer time than those for group A,
indicating a close relationship between plasma motions in
CMEs and magnetic reconnection process in flares.

15:30 [I-1-5]

Statistical study on the radial and azimuthal
wave modes of 25 Halo CMEs using multi
spacecrafts

Harim Lee!, Yong—Jae Moon!, V. M. Nakariakov'?

LSehool of Space Research, Kyung Hee University
centre for Fusion, Space & Astrophysics, Physics Department,

Univ. of Warwick, UK

We have made a statistical investigation on the radial
and azimuthal wave modes of full halo coronal mass
ejections (HCMEs). For this, we consider 25 HCMEs
which are simultaneously observed by SOHO and
STEREO A & B from August 2010 to August 2012 when
they were roughly in quadrature. Using the SOHO/LASCO
C3 and STEREO COR2 A & B running difference
images, we estimate the instantaneous apparent speeds
of the HCMEs at 24 different position angles. Major
results from this study are as follows. First, there are
quasi-periodic  variations of the instantaneous radial
velocity with the periods ranging from 24 to 48 mins.
Second, amplitudes of the instant speed variations reach
about a half of the projected speeds. Third, the
amplitudes are found to anti-correlate with period and to
correlate with speed. Our preliminary identification from
SOHO observations shows that there are several distinct
radial and azimuthal wave modes: m=0 (radial) for five
events, m=1 for eight events, m=2 for eight events, and
unclear for the other events.

15:45 [1-1-6]
Dependence of the peak fluxes of solar

energetic particles on 3D CME parameters from
STEREO and SOHO

Jinhye Parkl, Yong—Jae Moonl‘z, Harim Lee®

1Departme1z[ of Astronomy & Space Science, Kyung Hee
University
2School of Space Research, Kyung Hee University

We investigate the relationships between the peak fluxes
of 18 solar energetic particle (SEP) events and
associated coronal mass ejection (CME) 3D parameters
(speed, angular width, and separation angle) obtained
from SOHO, STEREO-A and/or B for the period from
2010 August to 2013 June. We apply the STEREO CME
Analysis Tool (StereoCAT) to the SEP-associated CMEs
to obtain 3D speeds and 3D angular widths. The
separation angles are determined as the longitudinal
angle between flaring regions and magnetic footpoints of
the spacecraft, which are calculated by the assumption of
Parker spiral field. The main results are as follows. 1)
We find that the dependence of the SEP peak fluxes on
CME 3D speed from multi-spacecraft is similar to that on
2D CME speed. 2) There is a positive correlation
between SEP peak flux and 3D angular width from
multi-spacecraft, which is much more evident than the
relationship between SEP peak flux and 2D angular
width. 3) There is a noticeable anti-correlation (r=-0.62)
between SEP peak flux and separation angle. 4) The
multiple regression method between SEP peak fluxes and
CME parameters shows that the longitudinal separation
angle is the most important parameter, and the CME 3D
speed is secondary on SEP peak flux.
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14:30 [I-2-1]
Scientific objectives of the SNIPE mission

Young—Sil Kwak!?, Jae—Jin Lee'?, Junga Hwang'?,
Jaeheung Park!?

ll(orea Astronomy and Space Science Institute
ZK()rea University of Science and Technology

The SNIPE (Small scale magNetospheric and lonospheric
Plasma Experiments mission) consists of 4 nano-satellites
in a Low-Earth-Orbit (LEO), and will be launched in 2020.
Two pairs of satellites will be deployed on orbit and the
distances between each satellite will be from 10 to 100
km controlled by a formation flying algorithm. The SNIPE
mission aims to elucidate microscale (100 m - 10 km)
structures in the topside ionosphere (below altitude of

1000 km), especially the fine-scale morphology of
high-energy electron precipitation, cold plasma
density/temperature, field-aligned currents, and

electromagnetic waves. Hence, the mission will observe
microscale structures of the following phenomena in
geospace: high-latitude irregularities, such as polar-cap
patches; field-aligned currents in the auroral oval;
electro-magnetic ion cyclotron (EMIC) waves; hundreds of
keV electron precipitations, such as electron microbursts;
subauroral plasma density troughs; and low-latitude
plasma irregularities, such as ionospheric blobs and
bubbles. In this presentation we address the scientific
objectives of the SNIPE mission.

14:45 [1-2-2]
Sporadic E layer as a measure of wind shear in
the mid-latitude ionosphere

Eun—Byeol Jo, Yongha Kim

Dept. Astronomy, Space Science and Geology, Chungnam
National University

We investigated seasonal and diurnal variations of
occurrence rate, critical frequency and height of sporadic
E (Es) layer in the mid-latitude ionosphere. The data of
the Es were obtained from ionosondes at Icheon (127.54
°E, 37.14 °N) and Jeju (126.30 ° E, 33.43 " N) with an
auto scaling program (ARTIST-5) during 2010 - 2016.
The occurrence rate and the critical frequency of Es
show a maximum value in summer, whereas the Es layer
raises to a maximum altitude as high as 120 km in
equinox months. The occurrence and the frequency of the
Es maximize around local noon time, as solar ionizing
flux does. Diurnal variation of the Es height displays two
distinctive peaks, one in early morning and the other in
late afternoon. In both seasonal and diurnal variations of
the Es height, we found that the Es height roughly
matches with the altitude at which zonal wind shear is
maximized according to Horizontal Wind model (HWM)
14. The formation of Es in the mid-latitude ionosphere
has been accounted for by wind shear theory and meteor
influx. If conditions of meteor influx and solar flux are
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known, the critical frequency and height of the Es may
provide information on a local wind profile. We will
discuss the possibility of estimating a local wind profile in
the ionospheric E-region from the occurrence, frequency
and height of the Es from ionosondes.

15:00 [1-2-3]
Comment of the paper “Mesospheric
temperatures estimated from the meteor radar

observations at Mohe, China” by Liu et al.
(2017)

Changsup Leel, Jeong—Han Kiml, Geonhwa Jeel, In—Sun
Songl, Yongha Kim?

YKorea Polar Research Institute
ZC/zungnam National University

In a recent paper, Liu et al. [2017] report the
mesospheric temperatures derived from meteor radar
observations. They correctly provide a comprehensive
investigation of the mesospheric temperature by
comparing with the kinetic temperature measurement of
Sounding of the Atmosphere using Broadband Emission
Radiometry (SABER) on board the Thermosphere,
lonosphere, Mesosphere, Energetics, and Dynamics
satellite for the period of 2011-2016. Unfortunately, not all
aspects of estimating temperature from meteor radar are
represented  correctly. They  proposed that the
proportionality constant between the full width at half
maximum (FWHM) of the meteor height profile and
SABER temperature at 90 km height can be changed
with characteristics of meteor radar based on a weak
theoretical support. In this comment, we suggest a correct
form of the equation describing the time-invariant linear
relationship between the FWHM and temperature near the
meteor detection region derived from both the
fundamental theory and observations.

15:15 [1-2-4]
Climatology of the ionospheric mid-latitude
trough based on satellite observations

Junseok Hong!? Yongha Kim!
1Chungnam National University

ZK()rea Astronomy and Space Science Institute

The ionospheric mid-latitude trough (IMT) is the electron
density depletion phenomena during nighttime and has
been known for decades. It has been suggested that the
IMT is the results of complex plasma processes coupled
to the magnetosphere. In order to investigate the
characteristics of IMT, we utilize topside sounding data
from Alouette and ISIS satellites in1960s and 1970s. The
data provide electron density profiles from 1000 km
(satellite orbit) to F2 peak during solar minimum in
1963-1965 and solar maximum in 1969-1972. The IMT
features in altitude-latitude maps appear more clearly and
wider in solar minimum condition than in solar maximum
condition. The electron density profiles near the boundary
of IMT during the 1960 solar minimum show sharper
variation with latitude than those of extreme solar
minimum condition in 2008. We also calculated transition
heights at which the densities of oxygen ions and



hydrogen/helium ions are equal. Transition heights at
mid-latitude region show general features that decrease in
daytime and increase in nighttime, implying diffusion
transport of ions between the ionosphere and
plasmasphere. However, transition heights in IMT do not
differ significantly from those in other regions, despite of
strong reduction in electron density in IMT. This may
mean that plasma in the IMT is depleted very efficiently
by other mechanism than diffusion transport.

15:30 [I-2-5]

Evidence of teleconnection between low-latitude
and high-latitude MLT through 16-day wave
during stratospheric warmings in the southern
hemisphere

Jaewook Lee!, Sunkara Eswaraiah!, Yongha Kim!,
Madineni Venkat Ratnam®

lDepartment of Astronomy, Space Science and Geology,
Chungnam National University, Daejeon, Korea

2 National Atmospheric Research Laboratory (NARL), Gadanki,
Tirupati, India

The teleconnection between low-latitude and high-latitude
MLT region in the southern hemisphere (SH) during 2002
major and 2010 minor sudden stratospheric warmings
(SSWs) is investigated. The difference in variation of
Equatorial and Polar mesosphere temperature and
stratosphere temperature during SSWs indicating the
possibility of dynamical coupling between the two regions
through the amplification and propagation of 16-day
planetary wave (PW) activity. We also noticed the
variations zonal winds in SSW years and in non-SSW
years is observed. Eastward winds are prominent at
high-latitudes and westward winds at low latitudes with
zero wind line separation in major SSW vyear, this feature
is not apparent in non-SSW year. The propagation of
16-day planetary waves from equator to south pole is
evident during SSW years. The 16-day wave starts at
tropical region ever since 100 days prior to the
associated SSW and reaches the 600S just prior to the
on the set of SSW. The warming in polar stratosphere
and cooling in tropical stratosphere is observed. Similarly,
the cooling in polar mesosphere and warming in tropical
mesosphere is evident in both 2002 major SSW and
2010 minor SSW. This in turn proves the coupling
between low-latitude and high latitudes through 16-day
wave propagation. This is the first and very new study on
this issue over SH.
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15:00 [I-3-3]

Orbit determination of GEO satellites using
optical wide-field patrol network(OWL-Net) data
with batch filter

Bumjoon Shin, Sang—Young Park, Eunji Lee

Astrodynamics and Control lab., Department of Astronomy,
Yonsei University

Orbits of satellites can be determined by only angular
data such as topocentric right ascension and declination.
In this study, we have developed and verified a batch
least square estimator for optical observation data. Using
artificial angle data, we have analyzed characteristics of
angle-only orbit determination for geostationary satellites.
The analysis has included effects of clock error, noise,
initial covariance matrix, observation time length, etc. The
clock-offset error is according to the geostationary satellite
velocity magnitude and clock-mismatch error causes a
large error term in the observed data. The clock-mismatch
error is usually larger than the clock-offset error. The
results showed that the error of estimated states is
proportional to the noise of angle data. It is shown that
level of residuals has the same order as the level of
noise of angle data. The developed batch filter was
utilized to determine the orbit of COMS in geostationary
orbit. Real observation angle data were used with which
Owl-net of KASI provided. To check the accuracy of the
orbit determination, the results are compared with those
in TLE(Two Line Elements). The results showed that error
in semi-major axis occurs at the level of several tens km,
and errors in eccentricity and inclination are relatively
larger. It is confirmed that Owl-net observed data has a
few arcsec error for geostationary orbit because the
residual of converged orbit has a number of arcsec. In
order to analyze precision orbit determination performance
of the OWL-NET system, further study is needed by
using more observation data of geostationary satellites.

15:15 [I1-3-4]
The magnetic field measurement of KSEM: I. AC
clearing process

Daehyeon Oh, Donghee Lee, Jiyoung Kim, Hyesook Lee

National Meteorological Satellite Center, Korea Meteorological
Administration

Continuous monitoring of geostationary magnetic field is
one of the essential observations for studying and
forecasting a space weather. However, at present,
magnetometers of NOAA's geostationary satellites GOES
series only cover the western hemisphere. A geomagnetic
field is well known to have asymmetric dynamics. Thus
observing the magnetic field of eastern hemisphere is a
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critical task to improve local space weather forecast
reliability, and understanding on global dynamics of the
magnetic field. KSEM (the Korea Space wEather Monitor)
will be loaded on the next geostationary satellite of KMA
(Korea Meteorological ~ Administration), and will provide
the first reliable magnetic field measurement at the
geostationary  orbit of the eastern  hemisphere.
Spacecraft-based magnetometers have several issues to
be solved, and one of them is clearing the offset (DC
noise), and the magnetic field of the spacecraft itself (AC
noise). KSEM will handle this issue by adopting the
advanced magnetometer SOSMAG (Service Orientied
Space Magnetometer) and clearing methods. In this
presentation, we will introduce KSEM, SOSMAG, and AC
clearing process of SOSMAG system.

15:30 [I-3-5]
Current activities of the CCSDS navigation
working group

Byoung—Sun Lee!?

Blectronics and Telecommunications Research Institute
2[/H1'Versi[y of Science and Technology

The Consultative Committee for Space Data Systems
(CCSDS) develops international standards related to
space data systems. The CCSDS consists of 6 service
areas including Systems Engineering, Spacecraft Onboard
Interface  Service, Space Link  Service, Space
Internetworking  Service, Mission Operations  and
Information Management Service (MOIMS), and Cross
Support Service. The Navigation Working Group is under
the MOIMS area and to produce recommendations related
to the formatting and exchange of flight dynamics data.
Current work items of MOIMS-NAV are Attitude Data
Messages (ADM), Navigation Data - Definitions and
Conventions, Navigation H/W Message (NHM), Tracking
Data Message (TDM), Orbit Data Messages (ODM),
Pointing Request Message (PRM), and Spacecraft
Maneuver Messages (SMM). As a most recent
Recommended Standard, the Conjunction Data Message
(CDM) which defines the common format to notify satellite
operators that another satellite is approaching to their
satellite was approved in June, 2013 (CCSDS 508.0-B-1).
In this paper, MOIMS-NAV WG activites and
documentation status for the CCSDS Spring Meetings
2017 will be presented. And the application of the
recommended standard to Korean space flight dynamics
area will be discussed.
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16:20 [IS-II]
Bridging the gap between space science and
atmospheric science

Yongha Kim

Dept. Astronomy Space Science and Geology, Chungnam National
University

Nature does not have borders, but only men divide it for
their egoistic interest. =~ Space science has traditionally
studied processes and phenomena in the
thermosphere/ionosphere upward, whereas atmospheric
scientist has limited their curiosity mainly to troposphere
and stratosphere. Mesosphere and lower thermosphere
(MLT) (~50 - ~200 km) fall in-between, regarded as
bordering region that has not been focused by both
science communities until recently. In the past decade, it
began to be recognized that many phenomena in
thermosphere/ionosphere are closely related to the lower
atmosphere. One of the most prominent example is the
discovery of wavenumber 4 modulation in equatorial
ionospheric anomaly, which was quickly attributed to
non-migrating tides from the lower atmosphere. Many
disturbances in the ionosphere are suggested to be
caused or seeded by gravity waves propagated from low
altitudes. Interestingly, thermospheric warming and
mesospheric cooling have recently been detected during
sudden stratospheric warming (SSW) events at high
latitudes. In this context, our group, in collaboration with
Korea Polar Research Institute (KOPRI), has devoted to
study MLT region with various observational methods,
including a meteor radar at King Sejong Station (KSS),
Antarctica. | will present our studies on waves and tidal
phenomena in the MLT region mainly observed at KSS.
For ionospheric researches, | will also present
tomographic analysis of medium-scale traveling
ionospheric disturbances (MSTID) using a dense TEC
dataset from GEONET, which contains more than 1000
GPS receivers in Japan. The vertical structure of MSTID
has been derived for the first time from our analysis. In
order to study the regional ionosphere, we also applied
the tomography algorithm to a GPS TEC dataset that
was measured by ~80 receivers in Korea. The
tomographic results has been verified with those from
ionosondes at Icheon and Jeju. The tomographic
algorithm is proved to have capability for monitoring the

ionosphere

in real-time base.
algorithm and other techniques,

Utilizing the tomographic
| will also discuss the

plan of developing a data-assimilation model a
regional ionosphere.
17:30~18:30 ZAEH &S UE
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09:30 [lI-1-1]

Coronal magnetic field distributions inferred from
CME-driven shock signatures and polarized
brightness mesurements by LASCO-C2
coronagraph

Jae—0k Leel, Yong—Jae Moon?, Kyung—Suk Cho'

Lkorea Astronomy and Space Science Institute
2Sehool of Space Research, Kyung Hee University

It is generally accepted that fast coronal mass ejections
(CMEs) whose speeds exceed fast-mode magnetosonic
speeds can generate their associated shocks, which are
characterized by faint structures ahead of CMEs in
white-light coronagraph images. In this study, we
determine coronal magnetic field distributions (CMFDs) by
analyzing CME-driven shocks with the simple assumption
that their speeds are the fast-mode speeds in the
LASCO-C2 field of view. Among 535 SOHO/LASCO
CMEs (from 1996 to 2015) with speeds greater than
1000 km/s and angular widths wider than 60°, we select
21 limb CMEs whose the shock structures ahead of the
CMEs are well identified. By estimating plasma density
distributions from polarized brightness measurements of
LASCO-C2, we determine CMFDs of 21 events. We also
estimate CMFDs by using the piston—shock relationship
with observational CME stand-off distance ratios defined
as the CME stand-off distance divided by its radius. From
this study, we find that the estimated CMFDs from 3 to 5
solar radii (Rs) are in the range 75 ~ 683 mG, which are
significantly larger than those (16 ~ 141 mG and 8 ~ 72
mG) from the relationship with specific heat ratio (v) =
4/3 and 5/3.

09:45 [lI-1-2]
Heating of an erupting prominence associated

with a coronal mass ejection on 2012 January
27

Jin=Yi Lee!, John C. Raymond?, Katharine K. Reeves?,
Yong—Jae Moon!, Kap—Sung Kim!

5 yung Hee University
¢ Harvard—Smithsonian Center for Astrophysics

We investigate the heating of an erupting prominence and
loops associated with a coronal mass ejection and
X-class flare. The prominence is seen in absorption in
EUV at the beginning of its eruption. Later the
prominence changes to emission, which indicates heating
of the erupting plasma. We find the densities of the
erupting prominence using the absorption properties of
hydrogen and helium in different passbands. We estimate
the temperatures and densities of the erupting
prominence and loops seen as emission features using
the differential emission measure method, which uses
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both EUV and X-ray observations. We consider spectra
using both photospheric and coronal abundances in these
calculations. We verify the methods for the estimation of
temperatures and densities for the erupting plasmas. Then
we estimate the thermal, kinetic, radiative loss, thermal
conduction, and heating energies of the erupting
prominence and loops. We find that the heating of the
erupting prominence and loop occurs strongly at early
times in the eruption. This event shows a writhing motion
of the erupting prominence, which may indicate a hot flux
rope heated by thermal energy release during magnetic
reconnection.

10:00 [lI-1-3]

Determination of 2D solar wind speeds derived
from LASCO/C3 observations by using the
phase velocity decomposition method

II-Hyun Cho!, Yong—Jae Moon'?, Jin—Yi Lee!

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

The solar wind speed near the Sun is traditionally
determined by measuring the speed of slow CMEs and
streamer blobs. Time delay of maximum cross-correlation
of white-light intensities at two different heights also
provides solar wind speeds at the locations with high
correlations. For the first time, we obtain two dimensional
(2D) solar wind speeds with a high spatial resolution
using LASCO/C3 data for three days by applying the
phase velocity decomposition method. For this, we
perform the inverse Fourier transform for the filtered
Fourier spectrum of the time-height map at a given
position angle. The filter ranges from -1000 to 1000 km/s
with the bin size of 10 km/s. In other words, we
decompose the 3D intensity data (r, PA, t) into the 4D
one (r, PA, t, v). From this, we take the median absolute
deviation of intensity time series and weighted mean
speed for a given position. Thus, we obtain 2D solar
wind speeds as a function of height and position angle.
We compare the speeds obtained from our study with the
radial speed of moving intensity segments (blobs) in
coronal streamers. It is found that the latter mostly
converges into the former, which is consistent with the
scenario that the speed of moving intensity features such
as blobs and CMEs is governed by the background solar
wind.

10:15 [lI-1-4]
2017 total solar eclipse expedition of KASI

Su—Chan Bong!?, Seonghwan Choil!, Jihun Kim', Jongyeob
Park!, Bi—Ho Jangl, Young—Deuk Park!, Kyung—Suk
Chol.2

YKorea Astronom y and Space Science Institute
2 . . L.
“University of Science and Technology

Korea Astronomy and Space Science Institute (KASI)
plans to develop a coronagraph to measure the coronal
electron density, temperature, and speed using four
different filters around 400 nm, where strong Fraunhofer
lines from the photosphere are scattered by coronal
electrons. During the total solar eclipse occurring on
August 21 across USA, KASI will organize an expedition
team to demonstrate the coronagraph measurement



scheme and the instrumental technology. The observation
site is in Jackson Hole, Wyoming, USA. We plan to build
two coronagraphs without occulter to verify the optimum
wavelengths for temperature and speed measurement. In
addition, images of white light corona, wide field
background, and all sky are planned to be taken with
DSLR cameras.

10:30 [lI-1-5]
Coelostat design of Seoul national university

Juhyeong Kang, Jongchul Chae, Kyeore Lee

Seoul National University

The coelostat is the one of the mostly used solar
telescope in research institutes and colleges with
non-rotating solar image. To test the instruments and give
lectures on solar observation, we plan to construct the
coelostat at Seoul National University. We design the
slope-type coelostat with 40 cm primary mirror and 36 cm
secondary mirror. The slope-type coelostat takes up less
space maintaining the short distance between primary
mirror and secondary mirror every day. Optimally
minimizing the movements of two mirrors, we simplify the
coelostat and reduce costs. By constructing the coelostat,
we will acquire the technologies for development of
observational instrument, also contribute to the growth of
solar physics.

10:45 [lI-1-6]
Decayless kink oscillations of solar coronal
loops

Nakariakov, V. M.
School of Space Research, Kyung Hee University

Standing transverse oscillations of coronal loops are
observed to operate in two regimes: rapidly decaying,
large amplitude oscillations and undamped small
amplitude oscillations. In the latter regime the damping
should be compensated by energy supply, which allows
the loop to perform almost monochromatic
oscillations  with  almost constant amplitude and
phase. Different loops oscillate with different periods that
scale with the oscillating loop length. The oscillation
amplitude does not show dependence on the loop length
or the oscillation period. We developed a low-dimensional
model explaining the undamped kink oscillations as a
self-oscillatory process caused by the effect of negative
friction, which is analogous to producing a tune by
moving a bow across a violin string. The source of
energy is an external quasi-steady flow, for example,
supergranulation motions near the loop footpoints or
external flows in the corona. We demonstrate that the
interaction of a quasi-steady flow with a loop can be
described by a Rayleigh oscillator equation.
Small-amplitude self-oscillatory solutions to the Rayleigh
oscillator equation are harmonic signals of constant
amplitude, which is consistent with the observed
properties of decayless kink oscillations. The period of
self-oscillations is determined by the frequency of the kink
mode. The damping by dissipation and mode conversion
is compensated by the continuous energy deposition at
the frequency of the natural oscillation. The ubiquity of
decayless kink oscillations makes them an excellent tool
for MHD seismology, in particular, for the determination of
the magnetic field and electric currents in active regions.
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09:30 [lI-2-1]
Science goals for Korea pathfinder lunar
orbiter science instruments

Eunhyeuk Kim

Korea Aerospace Research Institute

2016 % H A&8 A4 2 AxA (Korea Pathfinder
Lunar Orbiter, KPLO) 71 AFS 2016 12€ AJAH
tjAel AE3] S (System Design Review, SDR)E A ¥
o7 nixm 7] GAE do] B£AZQL o] A&HG]
th. KPLOol& =72 (Lunar Terrain Imager,
LUTD & 2x3grsto] 459 st /o FsrgAA], 521
HY A&gS Yst 7l #5  @AA (Disruption
Tolerance Networking Payload)$} W&o ©= NASA
Aol FergAA 1~2F0] g ogolr}. tigtwlzo
A A g BaAE 2016d 49 A o]F RAAQ
ko] HaFolm NASA FAA= 20179 39 A4=
o7 ot st AR Eo] A Kt
& AT /‘}%%l of Jojt}, AFdHe| = 3= 7|
HsrdA A Mg [dy Ay} tEo] NASA /N FAA
o 7hdst &)} o] Fojd ool

rui"L Y o

09:45 [lI-2-2]
Preliminary system design of core instruments
for the future Korea lunar exploration

Young—Jun Choi?, Mihyun Kiml, Seung Kwan Kims,
Seong Je Park®, Geon—Hee Kim’, Khyungin Kang®

YKorea Astronom y and Space Science Institute
2U171'Ver51'z‘y of Science and Technology

3Korea Research Institute of Standards and Science
‘Korea Institute of Machinery and Materials

SKorea Basic Science Institute

6 Satellite Technology Research Center, KAIST

Six national funded research institutes have been
developing 3 core instruments of a Lunar Infrared
Spectrometer(LIRS), Gamma-ray Spectrometer(GRS) and
Neutron Spectrometer(NS), as a space-core technology
project for future lunar exploration. Scientific goals of
them are to detect hydroxyl and/or water ice on lunar
surface, to detect element distribution and to
fast/thermal/epithermal neutron distribution from subsurface
of the Moon, respectively. We completed the system
requirement review, at April 2016, and the system design
review, at January 2017, for the 3 instruments. We
assumed that the spacecraft and interface requirements
are to be Korea Pathfinder Lunar Orbiter(KPLO). We will
present the preliminary system design of them.

o
Hl
_I

SFutsts|E M26d 1z, 20174 48 33



10:00 [lI-2-3]
Report on development of the gamma-ray

spectrometer for the Korea pathfinder lunar
orbiter

Kyeong Ja Kim"?, Yire Choi"? Junghun Park!, Eung Seok
Yi®, Sungsoon Lee!, Young—Kwang Yeon!, Chang Wan
Sun?, K. B. Lee!, Yong—Kwon Kim®, Kyoung Wook Min®,
Kyungin Kang®, Jin Yeon Cho’, Jeong—Hun Cha’, Yeon
Cheol Kang’, Nobuyuki Hasebe®, Richard Elphic’, KGRS
science Team

!Korea Institute of Geoscience and Mineral Resources
2University of Science and Technology

SChungnam National University

‘Korea Research Institute of Standards and Science
*Nucare

‘Korea Advanced Institute of Science and Technology
Inha University

SWaseda University

INASA Ames Research Center

The gamma-ray detector for the Korea Pathfinder Lunar
Orbiter (KPLO) is being developed and the completion of
the development is due on 2018. The KPLO GRS
(KGRS) is a compact low-weight instrument for the
chemical analysis of lunar surface materials within a
gamma-ray energy range from 10s keV to 10 MeV. The
KGRS will collect low energy gamma-ray signals in order
to detect elements by either X-ray fluorescence or by
natural radioactive decay in the low energy regions of
spectrum, in addition to the higher-energy gamma rays
due to neutron capture or inelastic scatter. The main
objective of KGRS is to determine the elemental
compositions of the near surface of the Moon for
investigation of the lunar geology and resources. KGRS
consists of two gamma-ray detectors: the main LaBr;
detector of KGRS is surrounded by an anti-coincidence
counting module of a 5% boron-loaded plastic scintillator
to reduce both low energy gamma-ray background from
the spacecraft and housing materials and high energy
gamma-ray background from cosmic rays. The mass of
KGRS is set to be 5 kg with gamma-ray energy channel
numbers of 8192, the targeted energy resolution is about
3% at 661 keV. Both high and low gain gamma-ray
spectra will be obtained for their gamma-ray energy
ranges up to 25 and 10 MeV, respectively. This
presentation introduces the details of KGRS operation
during the targeted mission period and current
development of the instrument including detailed plans
associated with KGRS data analysis.

10:15 [lI-2-4]

Introduction to a gamma-ray and neutron
spectrometer suite for future planetary surface
investigation in the solar system

Kyeong Ja Kim"?, Junghun Park!, Yire Choi"? Eung Seok
Yi'? Chang Wan Sun'?, Sungsoon Lee!, Young—Kwang
Yeon', K. B. Lee*, Nobuyuki Hasebe®, Won—Kee Park®,
Bongkon Moon®, Kyungin Kang’, Young—Jun Choi®

!Korea Institute of Geoscience and Mineral Resources
2University of Science and Technology

9Chungnam National University

'Korea Research Institute of Standards and Science
Waseda University
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SKorea Astronomy and Space Science Institute
"Korea Advanced Institute of Science and Technology

Nowadays an importance of planetary  surface
investigation for unraveling geology has been greatly
increased along with planetary surface exploration
because of future manned mission planned to Mars and
Moon in the near future, 2030s. Korea is currently
planning a series of science payload developments for
both geological and resource explorations in coming
years. Korea has two lunar explorations planned in
2020s. The first one is called the Korea Pathfinder Lunar
Orbiter (KPLO) and the second one is to be launched
with a Korean rocket. For these missions, lunar
geological investigation and resources exploration will be
few of major important tasks for current and future
interests associated with prospective lunar activities by
human. The Gamma-ray Spectrometer (GRS) measures
the elemental abundance of major constituents of the
lunar surface and natural radioactive elements as well as
any minor elements that can be measurable such as
volatles and rare earth elements. The Neutron
Spectrometer (NS) measures the water presence of lunar
surface soils using epithermal neutron flux variations.
Results of a Gamma-ray spectrometer (GRS) on the lunar
surface will be wused to unravel geological surface
evolution and elemental distributions of potential lunar
resources. For the second lunar orbiter both a gamma-ray
spectrometer and neutron spectrometer as a suite is
needed to be developed by 2018 as engineering models.
This presentation introduce both the development status
of these payload and data analysis.

10:30 [li-2-5]
Preliminary design of wide-angle polarimetric

camera for Korean pathfinder lunar orbiter
(KPLO)

Minsup Jeong!, Young—Jun Choi*, Sungsoo S. Kim?
Kyung—In Kanga, Chae Kyung Simz, II-Hoon Kim?

1K0rea Astronomy and Space Science Institute

2K yung Hee University

SKorea Advanced Institute of Science and Technology
AL)JI'VE'I‘SI'[}/’ of Science and Technology

We are developing Wide-Angle Polarimetric Camera
(PolCam) for Korean Pathfinder Lunar Orbiter (KPLO).
The polarimetry by PolCam will be the world’s first
observation toward lunar surface on a lunar orbit. PolCam
will give the information such as the median grain size,
roughness, maturity and mineralogy of lunar surface.
PolCam has been designed to meet the requirements of
its objectives that are to construct maps of polarization
and reflectance ratio. The observations will be performed
at wavelengths of 320, 430, and 750 nm. To obtain wide
ranges of phase angle, PolCam is plan to perform 45°
oblique observations from a nadir point. The spatial
resolution of PolCam on the orbit is about 85 m. We will
present the system design of PolCam.
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09:30 [lI-3-1]
Laser-based spacecraft relative navigation with
intermittent observation data

Jongwoo Lee, Dae—Eun Kang, Sang—Young Park,
Youngro Lee, Pureum Kim

Department of Astronomy, Yonsei University

This study presents a laser-based precise relative
navigation algorithm using a batch filter recursively when
observation data are intermittently obtained. After
obtaining observation data via laser during a certain
period of time, the proposed algorithm initiates a batch
filter to determine the relative orbit at epoch which is
best fitted with observation data. The proposed algorithm
propagates the determined relative orbit at epoch to
determine the relative orbit at the moments when
observation data are obtained. The determined relative
orbit is a nominal relative orbit for the next step. When
observation data are intermittently obtained, a relative
navigation algorithm represented by Extended Kalman
Filter(EKF) is not able to maintain an accuracy of relative
navigation solution as the time interval of intermittent
observation increases. However, applying post-processing
to the observation data, the batch filter-based proposed
algorithm is able to provide an accurate solution. As a
result, numerical simulations demonstrate that the
accuracy of the proposed algorithm becomes more
superior to that of the algorithms using EKF as the time
interval of intermittent observation increases.

09:45 [lI-3-2]

Dynamic vectorial platform for the polarization
mode trains realized with Jones vectors in
Mathematica

Hee—Joong Yun

Korea Institute of Science and Technology Information

Fundamental concept in physics of polarization
propagation of electromagnetic waves is newly understood
to be a cardinal keyword in quantum cryptography
transport technology, astrophysics and the Standard
Model. Polarization is an important phenomena especially
in astronomy. The polarization of the cosmic microwave
background(CMB) or gravitational wave from the binary
black hole merger is being used to study the physics of
the early universe. Recently, interactive visualization of
the propagation mechanism of polarized electromagnetic
waves in a medium with it's helicity has received
attention from scientists in the age of information and
communication. We present a new dynamic polarization
platform jdpmp4t with four lined up optical elements for
more effective  manipulation of polarization modes
simulation with Jones vector in Mathematica. The platform

simulates the polarization process of the £ vector field

together with that of the B vector field by using the
Arrow function of Mathematica so that the platform might

animate a transverse EM wave satisfying Maxwell' s wave
equations exactly every point on the advancing axes of

the iPoynting vector. Consequently, the vectors F, B,

and .S form a right-hand orthogonal set of field vectors.
The platform can be manipulated one of four train modes
interactively to advance the polarized mode with it's
helicity while the user select one of modes at panel of
platform. In addition, we shall demonstrate other vectorial
Mathematica platforms such as EM field propagation,
Coriolis force and Whiskbroom pattern in Minkowski
space.

10:00 [11-3-3]
Development of 64-channel silicon photomultiplier
sensor and low light camera using the sensor

H. Y. Leel, Jin—A Jeon!, Il H. Park!? Jik Leel?

Unstitute of Science and T ‘echnology in Space, Sungkyunkwan
Lnnersz[y
Depar[mem of Physics, Sungkyunkwan University

Silicon photomultiplier (SiPM) is a photo sensor consists
of multi micro-pixels which are operated with Geiger
mode. SiPM has various preferable characteristics such
as operating with low voltage, small size and
light-weighted shape, robust and insensitive to magnetic
fields as well as enables counting single photons thanks
to the high gain of 105~106 like conventional
Photomultiplier tubes (PMT).

In this study, we have simulated and designed the PN
junction with high electric field into epitaxial layer on p
type substrate for working at low operating voltage.
Finally we have fabricated the 64 channels of SiPMs as
a first step to use multichannel sensors. And we have
made the camera using the sensors for low light
measurement. We will present also the result of it.
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10:45 [11-3-6]
Small scale magnetospheric and ionospheric
plasma experiments; SNIPE mission

Junga Hwang, Jaejin Lee, Jongdae Shon, Jaeheung Park,
Young—Sil Kwak, Uk—=Won Nam, Won—Kee Park

Korea Astronomy and Space Science Institute

The observation of particles and waves using a single
satellite inherently suffers from space-time ambiguity.
Recently, such ambiguity has often been resolved by
multi-satellite observations; however, the inter-satellite
distances were generally larger than 100 km. Hence, the
ambiguity could be resolved only for large-scale (> 100
km) structures while numerous microscale phenomena
have been observed at low altitude satellite orbits. In
order to resolve those spatial and temporal variations of
the microscale plasma structures on the topside
ionosphere, SNIPE mission consisted of four
nanosatellites (~10 kg) will be launched into a polar orbit
at an altitude of 600 km. Two pairs of satellites will be
deployed on orbit and the distances between each
satellite will be from 10 to 100 km controlled by a
formation flying algorithm. The SNIPE mission is equipped
with scientific payloads which can measure the following
geophysical parameters: density/temperature of cold
ionospheric electrons, energetic (~100 keV) electron flux,
and magnetic field vectors. All the payloads will have
high temporal resolution (~ 10 Hz). This mission is
planned to launch in 2020. The SNIPE mission aims to
elucidate microscale (100 m-10 km) structures in the
topside ionosphere (below altitude of 1,000 km),
especially the fine-scale morphology of high-energy
electron precipitation, cold plasma density/temperature,
field-aligned currents, and electromagnetic waves. Hence,
the mission will observe microscale structures of the
following phenomena in geospace: high-latitude
irregularities, such as polar-cap patches; field-aligned
currents in the auroral oval; electro-magnetic ion cyclotron
(EMIC) waves; hundreds keV electrons’ precipitations,
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such as electron microbursts; subauroral plasma density
troughs; and low-latitude plasma irregularities, such as
ionospheric blobs and bubbles. We will develop a 6U
nanosatellite bus system as the basic platform. Three
basic plasma instruments shall be installed on all of each
spacecraft, Particle Detector (PD), Langmuir Probe (LP),
and Scientific MAGnetometer (SMAG). In addition we now
discuss with  NASA and JAXA to collaborate with the
other payload opportunities into SNIPE mission.

HMMEEF (F1oks)
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11:20 [Is-l]
Infrared space missions for cosmic infrared
background study in Korea

Woong—Seob Jeong!?

LKorea Astronomy and Space Science Institute
9. . . .
“University of Science and Technology

The unknown excess emission in the near-infrared is
thought to be related to the early epoch of Universe. Due
to its very faint brightness, it can be observed only in
space. Many infrared space missions have been tried to
trace the origin of the Cosmic Infrared Background (CIB)
through the measurement of its absolute brightness and
its large-scale fluctuation. | will overview the Korean
infrared space missions for the observations of the CIB. |
will also introduce our effort to reveal possible origins
contributing to the CIB.
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13:00 [ll-1-1]
Consistency between magnetic field orientations

in solar corona and near the Earth using 60
CME-ICME pairs

Suk—Kyung Sungl, Yong—Jae Moon!?

LSehool of Space Research, Kyung Hee University
ZDepamnen[ of Space Science, Kyung Hee University

In this study, we compare all possible magnetic field
directions (northward and southward) of solar source
regions and near Earth environment. Based on the
Richardson & Cane’s interplanetary coronal mass ejection
(ICME) list, we consider 60 CME-ICME pairs from 1996
to 2014, which have source region data (X-ray and
magnetogram images) and magnetic cloud (MC) data. We
determine three possible magnetic field directions near the
source regions: (1) coronal flux ropes based on the
coronal flux rope model (CFR) using X-ray sigmoid data,
(2) overlying fields on active regions according to the
potential field model using full-disk magnetogram data,
and (3) dipole fields based on polar magnetic polarities



using full-disk magnetogram data. Three magnetic field
directions in the near Earth environment are also
considered. (1) the magnetic cloud leading field, (2) the
sheath region between IMF shock and magnetic cloud,
and (3) the upstream region for 3-hours before the shock.
We investigate the accordance among the field directions
and calculate their accuracies. Among all possible pairs,
we find four meaningful consistency: (1) the magtnetic
field orientations of coronal flux ropes are consistent with
those of overlying fields and solar dipole fields with the
accuracies of 0.78 and 0.69, respectively, (2) the MC
leading field directions are mainly determined by the
coronal flux rope configurations of the solar source
regions with the accuracy of 0.63, (3) the sheath field
directions are mainly determined by the overlying field
directions of the solar source regions with the accuracy
of 0.63, and (4) the sheath field directions correspond to
the MC leading field directions with the accuracy of 0.7.

13:15 [llI-1-2]

Near-Earth magnetotail and auroral arc
development associated with substorm onset: a
new interpretation of substorm triggering

Yukinaga Miyashital, Yasutaka Hiraki®, Vassilis
Angelopoulos‘g, Akimasa leda?, Shinobu Machida*

Lkorea Astronomy and Space Science Institute
214(f[’511€6(f Knowledged Laboratory, Inc.

3 University of California Los Angeles

4Nag0ya University

Using data from the Time History of Events and
Macroscale Interactions during Substorms (THEMIS)
spacecraft and ground-based observatories at high
temporal and spatial resolutions, we studied the time
sequence of near-Earth magnetotail and auroral arc
development associated with a substorm onset. We
discussed the four steps of auroral development (auroral
fading, initial brightening of an auroral onset arc,
enhancement of the arc's wave-like structure, and
poleward expansion) and linked them to magnetotail
changes. A case study showed that near-Earth magnetic
reconnection began at X ~ -17 Re at least ~1 min before
auroral fading and ~2 min before initial auroral
brightening. Large-scale ionospheric convection was also
enhanced just before auroral fading and before initial
auroral brightening. Low-frequency waves were then
amplified in the plasma sheet at X ~ -10 Re, with the
pressure increase likely due to the arrival of an earthward
flow from the near-Earth reconnection site ~5 min after
initial auroral brightening and nearly simultaneously with
enhancement of the wave-like auroral structure.
Dipolarization began ~8.5 min after initial auroral
brightening and ~30 s before auroral poleward expansion.
On the basis of these observations, we suggest a
possible interpretation that near-Earth magnetic
reconnection plays two roles in substorm triggering. First,
it generates a fast earthward flow and Alfvén waves.
When the Alfvén waves, which propagate much faster
than the fast flow, reach the ionosphere, large-scale
ionospheric convection is enhanced, leading to auroral
fading, initial brightening, and gradual growth of the
wave-like  auroral  structure.  Second, when the
reconnection-initiated fast flow reaches the near-Earth
magnetotail, it promotes rapid growth of an instability,
such as a ballooning instability, and the wave-like auroral
structure is further enhanced. When the instability has

grown sufficiently, dipolarization and auroral poleward
expansion are initiated.

13:30 [1lI-1-3]
Performance of the autoregressive method in
long-term prediction of sunspot number

Jongchul Chae!, Yeonhan Kim?®

L Seoul National University
2Korea Astronom v and Space Science Institute

The autoregressive method provides a univariate
procedure to predict the future sunspot number (SSN)
based on the past record. The strength of this method
lies in the possibility that it yields the SSN in the
future as a function of time from the past data. On the
other hand, its major limitation comes from the intrinsic
complexity of the solar magnetic activity that may deviate
from the linear stationary process assumption that is the
basis of the autoregressive model. From the error
analysis of the method, we have obtained the following
results: (1) the optimal duration of the past time for the
forecast is found to be 8.5 years; (2) the standard error
increases with prediction horizon and the errors are
mostly systematic ones resulting from the incompleteness
of the autoregressive model; (3) there is a tendency that
the predicted value is underestimated in the activity rising
phase, while it is overestimated in the declining phase;
(5) the model prediction of a new Solar Cycle is fairly
good when it is similar to the previous one, but is bad
when the new cycle is much different from the previous
one; (6) a reasonably good prediction of a new cycle can
be made using the AR model 1.5 years after the start
of the cycle. In addition, we predict the next cycle
(Solar Cycle 25) will reach the peak in 2024 at the
activity level similar to the current cycle.

13:45 [lll-1-4]
Major flare occurrence rate depending on
magnetic field parameters

Daye Lim!, Yong—Jae Moon!, Jongyeob Park?

LSehool of Space Research, Kyung Hee University
2Korea Astronomy and Space Science Institute

In this study, we investigate the relationship between
magnetic field parameters and solar flare occurrence rate
to predict solar flares. For this we use Space-weather
HMI Active Region Patches (SHARP) vector magnetic
field data from May 2010 to December 2016 and major
solar flares (M and X-class) except for limb data whose
longitude is larger than 60 degrees. We consider four
SHARP magnetic parameters (the total unsigned current
helicity, the total photospheric magnetic free energy
density, the total unsigned vertical current, and the
absolute value of the net current helicity) with high
F-scores as useful predictors of flaring activity from Bobra
et al. (2015). All magnetic parameters are divided into 40
groups to estimate the corresponding flare occurrence
rates. The flare identification is determined by using
LMSAL flare locations, giving more numbers of flares
than the NGDC flare list. 70% of the data are used for
setting up a flare model, and the other for test. Major
results are as follows. First, flare occurrence rates
(X-class and M & X-class) are well correlated with four
magnetic parameters. Second, the occurrence rate ranges
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from 0.01 to 1 for M and X-class flares. Third, the test
shows that the total photospheric magnetic free energy
density gives the minimum RMS error between actual
flare rate and predicted one.

14:00 [llI-1-5]
Application of convolution neural network to flare
forecasting

Kangwoo Yi, Eunsu Park, Seulki Shin, Yong—Jae Moon

School of Space Research, Kyung Hee University

In this study we apply Convolution Neural Network(CNN)
to flare forecasting models with various parameter options.
We are developing two sets of daily flare forecast models
using the 00:00 UT MDI images from 1996 to 2010 (total
4962 images). One is a flare class prediction model and
the other is a flare occurrence prediction model. We
assume that only X, M and C class flares correspond to
“flare occurrence” and the others to “non-flare”. To look
for the best options for the models, we have made many
attempts with two CNN models(AlexNet and GooglLeNet),
by modifying training images and changing hyper
parameters. Our major results from this study are as
flows. First, the flare occurrence predictions are relatively
good with about 80 % accuracies but the flare class
predictions are not so good. Second, both flare prediction
models based on AlexNet and GooglLeNet have similar
results but AlexNet is faster than GooglLeNet. Third,
modifying the training images to reduce the projection
effect is not effective.

14:15 [llI-1-6]

Application of a deep-leaming method to the
forecast of daily solar flare occurrence using
Convolution Neural Network

Seulki Shin!, Yong—Jae Moon!, Hyoungseok Chu?

LSchool of Space Research, Kyung Hee University
2Software Policy & Research Institute

As the application of deep-learning methods has been
succeeded in various fields, they have a high potential to
be applied to space weather forecasting. Convolutional
neural network (ConvNet), one of deep learning methods,
is specialized in image recognition. In this study, we
apply the AlexNet architecture, the winner in ImageNet
Challenge (ILSVRC) 2012, to the forecast of daily solar
flare occurrence using the MatConvNet software of
MATLAB. Our input images are SOHO/MDI and EIT 195
A from January 1996 to December 2010, and output
ones are yes or no of flare occurrence. We randomly
select training, validation, and testing dataset with the
ratio 8/10, 1/10, and 1/10, respectively. The same
numbers of flaring and non-flaring events are used for all
data sets. Our model successfully forecasts the flare
occurrence with about 81% accuracy for common flares
(C-, M-, and X-class) and 90% accuracy for major flares
(M- and X-class). We present several statistical
parameters such as critical success index (CSl) and true
skill statistics (TSS). We will set up a flare occurrence
model using more sets of data. Our model can
immediately be applied to automatic forecasting service
when image data are available.
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13:00 [llI-2-1]
New radar for monitoring polar ionosphere at
Jang Bogo station, Antarctica

Geonhwa Jee!, Changsup Lee!, Jeong—Han Kim!,
Young—Bae Ham!, Hyuck-Jin Kwon!, Eunsol Kim?,
Yongha Kim?

YKorea Polar Research Institute
ZChungnam National University

Vertical Incident Pulses lonospheric Radar (VIPIR) has
been operating at Jang Bogo Antarctic Station since
March 2015 for routine monitoring of the ionosphere in
the auroral and/or polar cap region. Individual ionospheric
echoes reflected from the ionosphere can be used to
extract essential parameters such as ion drift velocity,
ionospheric tilt information as well as the electron density
profile below the ionospheric peak for the polar
ionospheric study. After several repairs and improvements
in antenna mechanics and electronics due to harsh
environment in Antarctica, VIPIR has begun to routinely
monitor the state of the ionosphere. In this presentation,
we introduce a brief introduction of VIPIR in comparison
with conventional digisonde observations and show initial
results of the observations.

13:15 [lll-2-2]

Climatology of the electron density profiles in
the polar ionosphere using long-term incoherent
scatter radar observations

Eunsol Kim!, Geonhwa Jee?, Yongha Kim!, Youngsil
Kwak®

1C/zung1zam National University

2Korea Polar Research Institute

SKorea Astronom v and Space Science Institute

We investigate the climatological characteristics of the
polar ionosphere in comparison with the mid-latitude
ionosphere using incoherent scatter radars (ISR)
observations from Svalbard (78.15N, 16.05E), Tromso
(69.59N, 19.23E), and Millstone Hill (42.6N, 288.5E)
during a period of 1995 - 2015. Diurnal variations of
electron density profiles from 100 to 500 km are
compared among the three radar stations during equinox,
summer and winter solstice for different solar and
geomagnetic activities. In the polar ionosphere, the diurnal
variation is overall much weaker in summer than that in
other seasons. In winter, there are two peaks in the polar
cap region (Svalbard) and a distinct daytime peak with
secondary peak near midnight in the auroral region
(Tromso), which is dramatically different from the
mid-latitude ionosphere (Millstone Hill). There are also
differences in the seasonal variabilites. The winter
anomaly is apparent at Millstone Hill, while it is not
evident at Svalbard. At Tromso, the winter anomaly is
seen only during high solar activity. The semiannual
anomaly occurs at Tromso but it appears only during



high solar activity at Svalbard. As for the electron density
peak height in the polar ionosphere, the correlations
between the peak height and geophysical indices (F10.7,
Kp, and AE) are investigated.

13:30 [llI-2-3]
Derived temperature from meteor radars in
Northem and Southem high-latitude regions

Hosik Kaml, Yongha Kiml, Nicholas Mitchellg, Jeong—Han
Kim®, Changsup Lee®

lChungnam National University
2 University of Bath
3Korea Polar Research Institute

Meteor echoes detected by a meteor radar (MR) can
provide information on winds and temperatures in the
mesosphere and lower thermosphere (MLT) region. In this
study, we present the mesospheric temperatures
estimated from meteor radars at Kiruna (67° 57N,
20°13'E) and King Sejong Station (KSS; 62° 13'S,
58°47’'E) with two different methods. One method of
temperature estimation utilizes the temperature gradient at
meteor peak height and the slope of decay time height
profile. Another method uses the full width half maximum
(FWHM) of a daily meteor height distribution. We
compare two estimated temperatures with those from FTS
(Fourier  Transform  Spectrometer) and  Aura/MLS
measurements for each location. The comparison results
can allow us to evaluate the credibility of MR
temperatures from two methods. We also discuss about
the long term trend of the estimated temperatures during
the periods of about 10 years from 2003 - 2014 for
Esrange and from 2007 - 2016 for KSS.

13:45 [lll-2-4]
SC-associated electric field variations in the
magnetosphere and ionosphere

Khan—Hyuk Kiml, Su—In Kiml, Hyuck—Jin Kwon?

L Sehool of Space Research, Kyung Hee University

2 Division of Polar Climate Sciences, Polar Research Institute

We examine magnetic and electric field perturbations
associated with a sudden commencement (SC), caused
by an interplanetary shock passing over the Earth's
magnetosphere on 16 February 2013. The SC was
identified with sudden changes in magnetic and electric
fields measured at THEMIS-E (MLT = 124, L = 6.3),
Van Allen Probe-A (VAP-A: MLT = 3.2, L = 5.1), and
Van Allen Probe-B (VAP-B: MLT = 0.2. L = 4.9) in the
magnetosphere. During the SC interval, THEMIS-E near
the noon observed a dawnward-then-duskward
perturbation in Ey. This Ey perturbations tend to be
proportional to the change of background magnetic field
intensity, implying that the Ey is inductive. VAP-B near
the midnight observed a duskward E-field perturbation.
Near the postmidnight sector, VAP-A observed a
dawnward-then-duskward E-field perturbation, but the
duration time of the dawnward E-perturbation is much
shorter than that at THEMIS-E. By comparing SuperDARN
data, we confirm that the ionospheric motions during the
SC are mainly due to the E-field variations observed in
space. This indicates that the SC-associated E-fields in

space are directly penetrated into the ionosphere.

14:00 [ll-2-5]
Solar wind-driven Pc5 waves at Jang Bogo
Station, Antarctica

Hyuck—Jin Kwon!, Khan—Hyuk Kim? Geonhwa Jee!,
Jeong—Han Kim!, Changsup Lee!

Division of Polar Climate Sciences, Korea Polar Research
Institute
250]700] of Space Research, Kyung—Hee University

Search-soil magnetometer (SCM) was installed at Jang
Bogo Station (JBS), Antatctica in the late of 2016 to
measure magnetic field variations is the polar cap and/or
cusp region. In this talk, we will introduce briefly the
installaton of SCM and the initial observations of
JBS-SCM. In particularly, we focus on the ULF waves in
the Pcb band during continuos high speed stream solar
wind intervals. The amplitude of Pc5 pulsations shows
local time dependence, they observed the strong ULF
waves in the dayside. We also used solar wind
measurements by DSCOVR in order to calculate
correlation between solar wind parameters (densiy,
velocity, dynamic pressure, and IMF) and ground Pc5
amplitude. The correlation relation is also largest in the
dayside and the solar wind velocity represents dominant
effects on ground Pc5 pulsations. These result means
that the Pc5 ULF waves in the cusp or polar cap region
have different characteristics with magnetospheric ULF
waves.

14:15 [l11-2-6]

Statistical analysis of EMIC Pc1-Pc2 waves
observed at the subauroral-latitude Athabasca (L
~ 4.6) ground station and estimation of EMIC
wave source region

Jong—Woo Kwon, Khan—Hyuk Kim, Ho Jin

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

We have statistically studied spectral properties of EMIC
Pc1-Pc2 waves observed at subauroral latitude Athabasca
station (magnetic latitude: 62°, L ~ 4.6), using an
induction magnetometer during the period of 2007-2008 in
solar minimum year. The important statistical results are
as follows: (1) Most of events appear in the helium band.
(2) The waves show a longitudinal frequency variation,
high frequencies in the postmidnight-to-dawn sector
(MLT~0-6) and low frequencies in the noon-to-dusk sector
(MLT~10-18). (3) Under moderate and disturbed
conditions (Kp = 2), the wave peak frequencies in the
morning sector (MLT~6-12) are higher than quiet
conditions (Kp =< 1). (4) The high occurrence region
(occurrence rate = 4 %) of ground EMIC waves is
morning-to-afternoon sector (MLT~7-15) with a peak near
noon (MLT~12) for Kp = 2. Under quiet geomagnetic
conditions (Kp =< 1, however, a peak occurrence appears
in the morning (MLT~9). (5) About 54% of Athabasca
events are observed at GOES11 simultaneously, and local
time distribution of occurrences is almost same shape
with total Athabasca case, even though GOES11 case
have two peak at MLT ~ 1 and MLT ~ 21. (6) The
waves are left-handed polarized in the postmidnight sector
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(MLT~2-3), while linearly polarized in the remainder of
MLT. (7) By wusing wave frequency observed at
Athabasca can estimate B field magnitude of wave
source region. From that B, we can calculate L value of
source region roughly. And then, we can see estimated L
values have a dawn-dusk asymmetry.
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13:15 [llI-3-2]

High-resolution camera for earth observation and
astronomy: design, adjustment and
space-suitability tests

Min Bin Kim!, Mariia Tumarina!, Mikhail Ryazanskiy? I.H.
Park!, Gihan Hong!, Nikolay Vedenkin®, Aleksander Milov®

1Szmg/( yunkwan University
2SatByu/ Co.
‘gDaun'a Aerospace

Cameras with extremely high resolution and field of view
(FOV) are the key point for the success of new
micro-satellites for Earth observation and astronomical
tasks. This cameras have very strong size, mass and
budget limitations, and must be operational at wide
temperature range (40 ~ +60°C) and after strong
vibration loads. We are involved in the development of
several such systems. One of this telescopes (for 16U
CubeSat) has 3° flat FOV and arcsecond level resolution,
Fi# 3.5, 241mm equivalent aperture, dimensions
230x230x330mm3, mass 6kg, working at -50~+60°C. This
resolution means 2.5m pixels at 25km wide Earth images
from 600km orbit, or 14 star magnitude at 2.5x2.5° FOV.
Catadioptric all- spherical design consists of the Mangin
primary mirror, secondary mirror, one front corrector lens
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and two field corrector lenses. Opto-mechanical design
realize several non-standard decisions to hold 5um
dimension stability at 100° temperature range and
vibration and 40G shocks during launch. The design of
optics and opto-mechanics of this system, adjustment and
testing procedures and results of vibration and
thermal-vacuum tests will be presented.

13:30 [l-3-3]
On-orbit calibration of UFFO/Lomonosov for
detecting the early photons from GRBs

S. Jeong'?, 1. H. Park!, on behalf of the UFFO
ollaboration

5u11 oKyunKwan University, Institute for Space Technology and
Science, Suwon, Korea
2Instituto de Astonomica en Andalucia —CSIC. Granada, Spain

UFFO/Lomonosov was developed to study the early optical
photons from Gamma-ray bursts, and launched
successfully on April 28, 2016
aboard Lomonosov. UFFO/Lomonosov  has total 25 kg
of weight and 400 (w) x 950 (L)x 365(H) mm3 in
size. The payload is equipped with two telescope. One is
X-ray triggerand imaging telescope, called UFFO Burst
Alert and Trigger telescope (UBAT), which is composed
of 36 modules of Yttrium Oxyorthosilicate (YSO) crystals,
each pixelated into 8x8 pixels read out by 64-ch
Multi-Anode Photomultipiler tubes (MAPMTs). The UBAT
is based on a coded aperture mask technique to localize
GRB sources with its half code FOV of +- 35 degree.
The other is Slewing Mirror Telescope (SMT) which has 10
cmaperture  of  Ritchey-Chretian  telescope, ICCD
and slewing  mirror. ltredirects in a second the
optical beam from GRB to on-axis of the ICCD. We use
a few Field Programmable Gate Array chips to make a
fast trigger calculation, imaging and optical tracking to
meet the requirement of low power and mass budget. The
UFFO/Lomonosov has been gone through a variety
instrument check-ups and calibrations for last six months
to understand X-ray backgrounds, finally to set the
meaningful trigger thresholds for X-ray telescope and to
be ready SMT, for fast slewing toward the trigger
direction by UBAT. We will report the status of
UFFO/Lomonosov in the orbit including problems solving
and calibration of the instrument.

13:45 [lI-3-4]
The performance of Slewign mirror yelescope on
orbit, problem of faulty encoder and it's solution

Agaradahalli Gurumurthy Vikas, Gaikov Georgii, Jeong
Soomin, Jeong Hyomin, Kim Minbin, Lee Jik, I. H. Park

Department of Physics, Sungkyunkwan University

The Slewing Mirror Telescope (SMT) is a key component
of the UFFO-P designed for observation of sub-second
UV/optical photons emitted by the GRB after glows. A
Ritchey - Chretien telescope, motorized slewing mirror,
ICCD and FPGA based electronics are the
sub-components of SMT. The optical path of the
telescope is changed by rotating a motorized slewing
mirror which enables fast settling to the target (within
~1s). The control of the motors is through feedback
mechanism using position encoders. One of the encoders



was corrupted post launch causing inaccurate targeting of
SMT. Several solutions were implemented to overcome
the problem which were partial. A comprehensive solution
was found by replicating the behavior of malfunctioning
encoder on the laboratory model, which along with the
performance of other components of SMT will be
discussed in detail.

14:00 [llI-3-5]
Status of the MIRIS data reduction and analysis

Jeonghyun Pyol, IlI-Joong Kim', Woong—Seob Jeong'?,
Dae—Hee Lee'?, Bongkon Moon!, Youngsik Park!,
Sung—Joon Park!, Won—Kee Park!, Duk—Hang Lee!,
Uk—Won Nam', Wonyong Han'?, Kwang—Il Seon'?,
Toshio Matsumoto®, Min Gyu Kim®, Hyung Mok Lee*

ll(area Astronomy and Space Science Institute
2[]171‘v'ers1‘ty of Science and Technology
SISAS/JAXA, Japan

4 Seoul National University

MIRIS (Multi-purpose InfraRed Imaging System) is a
compact near-infrared space telescope launched in 2013
November as the main payload of STSAT-3 (Science and
Technology Satellite 3). MIRIS completed its three
scientific missions (the Paca line survey along the
Galactic plane, the large area surveys of three pole
regions, and the monitoring observations toward the north
ecliptic pole) through about 2,300 observations from 2014
March to 2015 May. We are under the analysis and the
reduction of observation data to achieve the quality
satisfactory for scientific studies. The processed data are
planned to be released to public in the 1% half of this
year. In this talk, we introduce the recent improvements
in the data analysis and reduction and the scientific
results.

14:15 [llI-3-6]
A new catalog of AGB stars based on AKARI
PSC

Jinju Hong, Kyung—Won Suh
Chungbuk National University

We present a new catalog of AGB stars based on AKARI
PSC. Considering previous catalogs based on IRAS PSC,
we identify and verify more exact AKARI counterparts.
Using various IR two-color diagrams and known properties
of the pulsations and spectra, we present a list of new
candidate objects for AGB stars.
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15:00 [IV-1-1]
The kinetic Alfven solitary wave in resistive
tearing instability

- -2
49!l ewz? oyl wAMl P Yoon®

lzugen dresas 2agedra, Shstitute for Physical
Science and Technology, University of Maryland

Hasegawa”} kinetic Alfven soliatry wave? &=A4S H
13k o]#, Cattell 5 o2} A4AE9] geomagnetic tailol
Al magnetic reconnection®] ¥ojd W, electron hall<]
ZAE A A= simulationC® F3th= B 17l 99l
th B Ao M= o)7L resistive tearing instability o A]
olZ2A o7 H3H oM, reconnection®] &% magnetic
island?] size9} growth rated °o]&Z o2 AAla3ith

15:15 [IV-1-2]

Particle diffusion by obliquely propagating kinetic
Alfven wave

49! ¢’ =u48° o|g4l P. Yoon'

e A, Bl gndte, ‘annared e,
4Institute for Physical Science and Technology, University of
Maryland
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15:30 [IV-1-3]
Whistler waves in the solar wind: unidirectional
or bidirectional propagation?

Jungjoon Seough

Korea Astronomy and Space Science Institute

A narrow-band, right-handed circularly polarized whistler
fluctuations with wave vector quasi-parallel to the local
mean magnetic field have frequently been observed in
various space environments including the solar wind. It is
interesting to note that the measured whistler modes
propagates nearly unidirectionally in a free solar wind
region; the propagation angle with respect to the local
mean magnetic field is less than 20°. The purpose of
this study is to show that the whistler waves with these
properties are naturally generated in situ by electron core
temperature anisotropy-driven whistler instability when one
takes into account the core-halo relative drift velocity in
the proton rest frame. Both Linear Vlasov analysis and
one-dimensional electromagnetic particle-in-cell simulation
are employed to demonstrate the property of
unidirectionally propagating whistler waves observed in the
solar wind.

15:45 [IV-1-4]

The study of interplanetary small-scale magnetic
flux rope by ACE observations and global MHD
simulation

Myeong Joon Kim!, Kyung Sun Park!, Dae—Young Lee!,
Rok Soon Kim? Kyungsuk Cho?, Gyu Cheol Choi®, Jae
hoon Kim*

lDepar[men[ of Astronomy and Space Science, Chungbuk
National University

21(01‘6;1 Astronomy and Space Science Institute

3 Space Environment Laboratory

4 The Korean Space Weather Center of the National Radio
Research Agency

We have studied the characteristics of interplanetary
small-scale magnetic flux rope (ISMFR) during 1998 -
2015 using ACE observations of magnetic field and solar
wind data. The selected duration time of ISMFR is from
30 min up to 12 hours. From the results ISMFR show
that the mean value of core field strength is about 7.5
nT with an average solar wind speed of about 440 km/s.
Also, we need understand the response of the Earth’'s
magnetosphere and ionosphere by ISMFR. We have
performed a three-dimensional global MHD simulation of
interaction between the two cases of ISMFR and the
Earth’s magnetosphere and ionosphere. (1) the case of
+Z axis of magnetic flux rope, the IMF is northward with
a dawn to dusk B, components as right-handed, (2) the
case of +Y axis of magnetic flux rope, the IMF is north
to southward with a duskward B, and right-handed and
solar wind dynamic pressure is normal (1.3 nPa). The
simulation results show that the bow shock is located at
about 14.6 Re and the magnetopause is located at about
10.24 Re in both cases. However, ionospheric phenomena
show the different feature for two cases.
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16:00 [IV-1-5]
Effects of conductance asymmetry and source
characteristics on quarter-wave modes

Jae—Jin Jang, Dong—Hun Lee

Kyung Hee University

Quarter modes (QM) are standing shear Alfvén waves
along the geomagnetic field lines, which are excited when
the northern and southern ionospheres have different
conductivites. They are often described in a
one-dimensional system in the sense that field line
resonances (FLRs) with the open boundary condition at
one end are similar to QM. By adopting both perturbation
theory and numerical MHD model, we investigate how
QM are affected by north-south conductance asymmetry.
We also examine the effects of source characteristics
such as location and size. Our analytic and numerical
results have been compared to each other, both of which
may explain important aspects such as what can be
favorable conditions for generation of QM. In addition, our
results show how transition from QM to HM (or from HM
to QM) can be significantly differentiated at dawn and
dusk, respectively.
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15:00 [IV-2-1]
Analysis of lunar spectral features for near-IR

Haingja Seo!, Eunjin Cho"?, Tkseon Hong'?, Minsup
Jeong', Young—Jun Choi'®

'Korea Astronomy and Space Science Institute
“Department of Astronomy, Space Science and Geology,
Chungnam National University

YUniversity of Science and Technology

Reflectance spectrum gives valuable information about the
volatile species and minerals on the lunar surface. It is
interesting that the surface minerals interact with
environment near the surface. In lunar reflectance
spectrum between 2.0 and 4.0 micron, there are two
prominent features at 2.8 and 3.1 micron, known as
hydroxyl and water ice, respectively. They are -called
diagnostic absorption in  mineral, because the peak
positions of absorption features are different according
which minerals they are adsorbed on. Recently, we
search for the specification of mineral and its production
environment using the 2.8 and 3.1 features with the data
obtained from M3, HRI-IR, and VIMS, and the reference
data of minerals from USGS.

15:15 [IV-2-2]
Statistical analysis of ULF waves observed by
lunar prospector at the Moon

Seul—Min Baek, Khan—Hyuk Kim, Ho Jin

School of Space Research, Kyung Hee University

We investigated ultra low frequency (ULF) waves detected
by Lunar Prospector magnetometer. The magnetic field



data were obtained at 100-km altitude from the lunar
surface during the period from 16 January 1998 to 31
November 1998. The dominant frequency was ~20-50
mHz (period = ~20-50 s). To avoid ULF waves generated
by Earth's bows shock, we used data obtained when the
Moon was in the solar wind far upstream of the Earth’s
bow shock and found a pronounced dawn-dusk
asymmetry in the wave detection rate. In this study, we
discuss source mechanisms of ULF waves and what
causes the asymmetry of ULF wave occurrence.

15:30 [IV-2-3]
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[P-2] Development of the equipment for the
power line interface check between avionics of
satellite

Young—Yun Kim, Dong—Chul Choi, Joo—Ho Park,
Guee—Won Moon

Korea Aerospace Research Institute

KARI (Korea Aerospace Research Institute) have been
developing equipment for the power interface check
between avionics of satellite. The power interface check
is the basic step and the initial step on overall satellite
integration and test period. Normally after the power
interface check all harness are connected. A traditional
power interface check was conducted by conductor
manually using multi-meter, etc. This method requires at
least more than two people and relative big
test-equipment making test environment complex to
conduct this test. We here report the conceptual and
initial design of the equipment for the power line interface
check between avionics of satellite. The interface check
will be conducted by this equipment automatically through
remote commanding and verification on controller. This
automatic conduction will minimize the time required for
the test and save costs.
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[P-3] Interfaces check between avionics test set
and engineering test bed

Young—Yun Kim, Jin—Young Ryu, Seung—Won Cho,
Yun—Gu Huh, Guee—Won Moon

Korea Aerospace Research Institute

Test equipment should be checked for the application on
the flight model. Especially its interfaces check should be
done before use on electrical and mechanical point of
view. lts end interface for S/C side has the right interface
mechanically. It functions well when the electrical interface
is correct. We report the test configuration, test items,
test method and test results. Avionics test set was
validated its own validation unit. And all related EGSE
cables are connected to engineering test bed. all test
was conducted remotely. All related commands and its
telemetries were sent and verified through Integrated Test
and Operation System. Several test equipment problems
were occurred and corrected during test. Engineering test
bed problems was also discovered through this test. Test
results showed interfaces are adequate to engineering
test bed. Interfaces and functions verified on test bed has
been using on flight model test.

[P-4] A Z2=M2 JIME St Xl Hix
(sequential iteration) 2 %13

g, A35, 95

X
o
>
>‘
W
N
=
o
5

I LR AEA A ZZA| XA A
%017] 9t J%(lteramon) AL 71EAQ
ZRAA JEEAS AYstr] Hs 2 )9
o] A7 Hogth ojyst ‘j‘.ilcﬂ]

&—. 29 (Sequential Iteration Model), & ®t
3 (Parallel  Iteration Model), 2HW#H HiEzd

(Overlap Iteration Model) &°] X¥dTh & =% +
A e AAe dist 2dS A s 74 AYES F

z%o I &) 93 #xFHo 7 BEET 7].72)51— o, HkE
Q%ﬂr ol 717 AHAS 9E DSM(De51gn Structure

I
e
o "
bl

ﬂ L

PI

fe {y He Jm o
rE e

i
b 2% 2 o
ng 12 O,
r
oty
2 g

Matrix) & ©]&3] ZEAAE :rlzﬁr stoh, WEZ A FH
2 23y Z2AAE vpaBE A (Markov Chain) ol 7]
23 Fohd 24 mdg s Hr) oy £AAel vt
5 2E2 A vy g8 ganE v Rde
g4t 4= Stk B £y v rde gidk A= 4970
W LZAE ] "éﬁﬂ TEAA NAE Y5 Ao 28 =
I g Aot}

[P-5] Considerations on thermal environments of
lunar lander on lunar surface

Hui—Kyung Kim!?, Dong—Young Rew!

Korea Aerospace Research Institute

2U171'V@rs1'z‘y of Science and Technology

A lunar lander would experience severe thermal
environments on the lunar surface after landing. The



thermal environments of a lunar surface are a direct solar
heating, an Albedo, and a lunar IR radiation. Of these,
the lunar IR radiation originated from the temperature of
the lunar landing surface affects the lunar lander directly
and the most. The lunar Albedo is a very low level due
to a black-body like surface, that is, the incident solar
heating is nearly absorbed on the lunar surface. Also, the
moon have no atmosphere and relatively a long rotation
of 27-day period. From these conditions, the surface
temperature rises up to about 120 degree C during lunar
daylight and drops to nearly -170 degree C during lunar
night; the typical temperatures on the Ilunar surface
according to latitude and longitude can be calculated
analytically and the actual temperature map of the lunar
surface is available from the measured science data of
the previous successful lunar exploration projects.
Therefore, the thermal environments of the lunar lander
for each pre-specified landing site would be predicted by
the lunar surface conditions and the solar heat rate and
these could be used in thermal conditions for thermal
analysis of the lunar lander. In this study, the various
thermal environments and characteristics of the lunar
surfaces are investigated for Ilunar landers thermal
analysis afterward.

[P-6] GEO-KOMPSAT-2B SLR (satellite laser
ranging) time slot analysis

Bong—Kyu Park, Jae—Dong Choi

Korea Aerospace Research Institute

GEO-KOMPSAT-2A°  and  GEO-KOMPSAT-2B  under
development by KARI  will be launched in 2018 and
2019 respectively to replace the COMS mission. To
achieve high precision orbit determination and validation
of RF based ranging system, GK2B accommodates
LRA(Laser Retro-reflector Assembly). SLR(Satellite Laser
Ranging) system located in Geochang-gun established by
KASI will be used to collect GK2B high precision ranging
data. Laser ranging is allowed only when GK2B payload
shutters are all closed in order not to disturb payload
operation and in order to avoid any possible hazardous
influence on the payloads. In addition to this constraint,
SLR ranging is allowed when GK2A and GK2B satellites
are sufficiently separated. Basically the required minimum
separation angle is 0.013 degree from Geochang ranging
system location. When LOS separation distance is less
than 0.013 degree, laser beam may give some impact on
GK2A image quality. In this paper, SLR ranging time slot
has been analyzed in GK2A and GK2B line of sight
separation distance point of view. This analysis considers
collocated GK2A and GK2B configuration in 128.2 degree.
Satellite collocation is implemented with east/west and
north/south station-keeping maneuvers in 7 day cycle.
Analysis is performed based on over a year of station
collocation simulation.
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[P-11] Solar array simulator design and test
preparation

Joo—Ho Park, Dong—Chul Chae, Yun—Goo Huh,
Young—Yun Kim, Seung—Won Cho, Su—Wan Bang,
Guee—Won Moon

Korea Aerospace Research Institute

A lot of test and inspection must be carried out to
increase the reliability before new product and technology
come out. However, despite all these efforts, unexpected
problems or faults are founded frequently. In industry
field, it is partially allowable because there is
opportunities to fix or modify them. Even though the
product is already released, it can be retrieved called
RECALL. On the contrary, space field has some
constraints. For example, it is impossible to fix or modify
them after launch. Therefore, space industry has more
test period and high cost for the high reliability. At this
point of view, ground test is very important for mission
success. To describe mission case in the space, many
different kinds of equipments are used. Among them, |
will introduce electrical and functional test equipment,
especially, Solar Array Simulator (SAS). SAS is one of
Electrical Ground Support Equipment (EGSE). It mimics
satellite’s solar array in ground test environment. | will
present the design concept of SAS briefly.

[P-12] Scan angle measurement and analysis for
detecting image loss of AMI

Jinhyung Park, Chiho Kang

Korea Aerospace Research Institute

Image reconstruction may fail for various reasons when
receiving satellite data. This is due to packet loss caused
by radio interference or by the sensor protection function
of the payload itself. In the AMI(Advanced Meteorological
Imager) of the GEO-KOMPSAT-2A, scheduled to be
launched in 2018, the scan mirror is moved to perform
observation. It has abilty to protect the sensor by
avoiding bright object. In order to verify at the ground
station, the scan mirror angle must be calculated and
compared wit the pllaned one. In this paper, we measure
and analyze the scan mirror angle of simulated data for
the meteorological payload AMI. The results will be used
to detect image loss in ground system.
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[P-14] Understandings of design difficulty on a
future wide bandwidth SAR system

Jae—Min Shin

Korea Aerospace Research Institute

SAR satellite can be considered as a pathfinder in the
field of remote sensing. The general tendency of remote
sensing is to use a satellite with an optical instrument.
However, in cases of various weather conditions including
night time, optical satellite cannot acquire any information.
It gives critical limitations to many remote sensing parts.
Because of that, SAR and also IR (infra-red), satellites
have been studied and developed. SAR, which is different
from Radar, provides a image with good resolution. Its
resolution is equal to optic's nowadays. Not only
sub-meter resolution but also centimeter resolution can be
required for various fields. In order to realize those
capabilities, bandwidth for transmitting signals shall be
higher and wider than frequency regulations of
Radio-communication Sector in ITU (International
Telecommunication Union). Frequency bandwidth for
EESS (Earth Exploration-Satellite Service) in ITU will be
adjusted for requests of SAR satellite users. In the future,
more than 1.2 GHz bandwidth for SAR will be applied.
Due to that, it cannot be negligible that SAR antenna
characteristics is dependent on a instantaneous frequency.
The dependency gives an impact to the antenna
performance even though TTDL (true time delay line) is
applied to SAR antenna design in order to reduce
frequency effects. Therefore, for the future SAR satellite
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system with high resolution performance, design difficulty
on a wide bandwidth system shall be analyzed and
solved with new approaches.

[P-15] Design of point-target RCS for SAR
calibration activities

Jae—Min Shin

Korea Aerospace Research Institute

SAR calibrations in geometric, polarimetric, and absolute
radiometric parts require special objects in order to
analyze system characteristics through their responses.
Special objects are normally a point target, which can be
designed as corner reflectors for a passive type, and/or
transponder for a active type. Responses of point targets
shall be distinguished clearly from background clutters.
Therefore first of all, their responses shall be detected,
recognized, and finally identified from backgrounds. In
case of ambiguous and/or interfered responses,
unnecessary information, which is not related to point
targets, disturbs analysis of system characteristics.
Therefore the lower responses of background scatterers,
the better understandings of the SAR system. It can be
controlled by a value of SCR (signal to clutter ratio),
which shall be considered on point-target design.
Additionally, responses of point targets are also designed
within the dynamic range of SAR system in order to be
prevented from saturation. In case of saturated
responses, information to understand system
characteristics is damaged. Inevitably analyzed results
from SAR calibration activites are ambiguous for
discrimination values of criteria to decide calibration factor.
RCS (radar cross section) of point targets must be
designed according to the level of a SAR system
dynamic range. Consequently for SAR calibration
activities, SCR and RCS of point targets shall be
designed under the consideration of the dynamic range of
a SAR system and the backscattering level of
environment.

[P-16] Design and implementation of SDL parser
Hyun—Kyu Shin

Korea Aerospace Research Institute

SDL (Satellite Data Logger) was proposed to provide a
method of more flexible data collection for the operation
of satellite compared with MCS (Minor Cycle Sampling).
SDL accepts various size of data and user can specify
data collection time such as period and offset. While
MCS downlinks its data to ground simultaneously without
storage, SDL packs data on the designated storage
according to user commands. SDL data can be
downloaded to ground by dump command at any time
before next SDL operation. This feature enables data
collection without any blocking on normal telemetry
downlinking. Once SDL data downlinked, user has to
parse its data. To do this, KARI FSW has designed and
implemented SDL Parser. SDL Parser performs data
analysis from memory dump file which contains SDL data.
SDL Parser imports Address List for processing data and
representation of its result. This paper introduces the
design and implementation of SDL Parser.
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[P-27] Propellant budget analysis for orbit
maintenance of two out-of-plane low earth orbit
satellites

Jeong—Heum Im!, Ji-Marn Lee?

ll(area Aerospace Research Institute
ZKO[‘(:’H Aerospace Industries, Ltd.

Satellites shall be loaded propellant to support various
operation during its mission lifetime. Launch vehicle
delivers the satellite into desired orbit with injection error.
The satellite will spend propellant to achieve its mission
orbit from injected orbit. During its mission life time,
propellant will be required to maintain mission orbit.
Sometimes, additional propellant is required to support
attitude maneuver. This paper described an propellant
budget analysis for two out-of-plane low earth orbit
satellites. It was assumed that additional propellant would
be required to maintain two out of plane satellites when
two satellites are operating in the form of constellation

comparing to when each satellite is operating
independently. Two satellites start operation from their
own orbit. As time goes by, due to various perturbation
as like drag and solar flux, each orbit drifts from its initial
orbit. To keep them in their initial orbit, each local time
at ascending node shall be maintained. One solution is to
apply for out-of-plane inclination adjustment. However, this
technique requires quite an amount of propellant to keep
the orbits. The other possible solution could be adjust
altitude to keep the reference ground track at ascending
node rather than inclination. This in-plane orbit adjustment
will consume less propellant than inclination adjustment.

[P-28] Mission orbit selection study for the
second medium-sized low earth orbit satellite

Jeong—Heum Im!, Ji-Marn Lee?

1K0rea Aerospace Research Institute
2 .
“Korea Aerospace Industries, Ltd.

When more than one satellite are operating together to
achieve specific mission objectives, not only its individual
performance but combined one shall be considered
together also. This paper described how to select mission
orbit for the second satellite in case that of the first one
is already fixed. Simply we can consider an orbit where
the second satellite is placed on the same orbital plane
with phase difference. Depending on the phase difference,
their combined performance will vary. Second option could
be to place the second satellite on a different orbital
plane with the first one. As performance index, revisit
time is the most frequently used one. Revisit time is a
key parameter to assess the performance of a satellite
and a constellation of satellites. The second index we
used is stereo image acquisition performance. And to
assure their designed mission lifetime, fuel consumption
was included as one of performance index. Last but not
least, ground operation availability including
uplink/downlink  frequency = management was  also
considered as a key index. Each index can be
comparable by numerical figures based on calculation and
simulation.

[P-29] Design and implementation of
maintenance and supporting subsystem for
GK2A satellite operations center

Hyun—Su Lim, Wooyeol Choi

Ground System Development Team, Satellite Operation Division,
Satellite Information Research Laboratory, Korea Aerospace
Research Institute

The SOC(Satellite Operations Center) for controlling the
GK2A(Geostationary KOMPSAT-2A) satellite which is
planned to be launched in 2018 is in preparation at KARI
site. According to the SOC's roles, the SOC will be
composed of various systems such as RF/MODEM/BB
equipment, satellite operations systems, image data
pre-processing systems, and a central monitoring system
which is enable to display all SOC system's operational
status at one screen. The central monitoring system for
the GK2A SOC is called MSS(Maintenance and
Supporting Subsystem) and it has powerful functions for
ground systems' central monitoring and ground systems'
maintenance supporting. It also enables 3D display of
three satellites' position and attitude(GK2A/2B satellites in
col-located orbit and COMS). The MSS development
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There are many RF payloads including SAR radar, Data
22YE dA Link, GPS receiver, TC&R system, AIS receiver in
AAG, oluke ) A Multi-Purpose Satellite. Because RF receivers equipped in
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[P-39] A scenario-driven and behavior-based
satellite telemetry simulation system

Yee—Jin Cheon

Korea Aerospace Research Institute

Generally, a simulator is utilized for operators’ training or
operation rehearsals large and complex system such as
satellite operation systems including satellite itself.
However, the simulator development of such a system
has to include complex dynamics of system itself and
complex environment where the system runs. In addition,
the simulator shall be capable of including various and
complex operational scenario for operators’ training or
operation rehearsals. Due to these reasons, the simulator
development requires too much cost for system modeling
and verification. In this study, a method and architecture
of scenario-driven and behavior-base satellite telemetry
simulation is proposed. In the proposed simulation
system, the Instead of modeling the whole complex and
large system, the user or operator interface to the system
is only implemented. In other words, the simulation
system responds to a command received based on
operational procedure and generate corresponding satellite
telemetry. For an easier event injection in the scenario, a
command not only includes satellite command, but also
includes event control command. Since the proposed
method has no relation with system dynamics and
environment but user interface and system behavior, it
can be applicable other large and complex system such
as power station or automobile.
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[P-43] The design concept analysis of the
electronic module for the high resolution
GEO-satellite electro-optic camera system

Jong—Euk Park'?, SeungHoon Leel, Kijun Lee?

YKorea Aerospace Research Institute

92 . . . . .
“Chungnam National University, Department of Electronics
Engineering

To fill the gap of the LEO(Low Earth Orbit) electro-optic
payload system which has the high resolution image
acquisition with the limitation of contact time and power
consumption, the GEO(Geostationary Orbit) electro-optic
payload system shall be researched and studied for using
the orbit advantage by the space advanced countries.
The focal plane electronic of GEO high resolution
electro-optic payload shall support large scale focal plane
for the large image acquisition. At present the image
sensor size has the limit due to the semiconductor
technology, so the image sensor module shall be used
for the organization of the large focal plane. The camera
controller shall control the several sensor modules with
the high accuracy, reliability, and stability. In this paper,
the design concept of the Electronic Module for the High
Resolution GEO-Satellite Electro Optic Camera System
should be described for the advanced research of the
development model. Also, the next generation GEO optic
payload will be based on this design concept for the
additional research.

[P-44] The preliminary design analysis of the
lunar exploration electro-optic payload control
module

Jong—Euk Parkl'z, Haeng—Pal Heol, Kijun Lee?

11(0rea Aerospace Research Institute
26/7ungnam National University, Department of Electronics
Engineering

The lunar exploration payload camera system including
the hardware which has the image acquisition mission on
the lunar orbit will be developed in the light of the lunar
environment. Compare to the low orbit payload of the
earth which will make an acquisition of high resolution
image, the Ilunar payload shall be designed and
manufactured by quite simple method because of the
limited environment conditions which are the weight, the
volume, and the power consumption. The structure and
the electro-optical components shall have the simple
image sensor and control module. Due to the limitation of
the data transmission resource, the acquisition image data
must be compressed effectively. The payload operation
system and the design concept shall have the high
reliability and the brief construction with radiation hard
component for the mission operation against the solar
and space radiation. In this paper, the preliminary design
analysis of the lunar exploration electro-optic payload
control system shall be described for the development of
the preliminary engineering model. Also, the preparation
of the fight model design might be suggested.

[P-45] The advanced satellite data interface for
the payload system

Sangyoun Shin'?, Hyoungho Ko?

Korea Aerospace Research Institute
ZC/wngnam National University, Department of Electronics
Engineering

The misson of the payload based the orbit satellite is
provision of the high-resolution data for many purpose.
The orbit satellite has the payload on the satellite consist
of EOS(electro-optical subsystem) and PDTS(Payload
Data Transmission Sub-system). The light energy by the
optical module is converted into the digital image signal
data by the CEU(Camera electronic Unit) and the data is
compressed and encrypted by the IDHU(Instrument Data
Handing Unit). As the data resolution becomes higher,
the data traffic rates and the signal interference becomes
worse between the subsystems. In this paper, the optical
fiber link interface is investigated and compared to the
previous interface. And the suitability for the satellite
mission operation in the payload system is evaluated
considering of the space environment, the communication
speed and the stability during the life time.

[P-46] Acceleration process for sensor reliability
improvement in the LUTI program

Do Kyoung Lee, Gmsil Kang, Sang Youn Shin, Hang Pal
Heo, SeungHoon Lee

Korea Aerospace Research Institute

The LUTI (Lunar Terrain Imager) payload is one of the
payload of the KPLO(Korea Pathfinder Lunar Orbiter)
which is first Lunar program in Korea. To accomplish
mission, proper qualification will be performed on sensor
level. In this paper, qualification process of sensor is
presented to acquire mission reliability to perform 1.2 year
mission. Acceleration process will be performed on
Mechanical, Thermal, Aging aspect based on arrehnius
model.
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[P-48] The feasibility study on 2 dimensional
space image data transmission

Jong Tae Leel, Seung Hoon Leel, Ki Jun Lee?

YKorea Aerospace Research Institute
2C/umgnam National University

So far, many Korea satellites have been launched for
broadcasting, communication, earth observation, weather
observation,  atmospheric  environment survey and
technology verification purposes and most them was
observation satellite especially for image data acquisition
by optical or microwave payload. Most of Korean high
resolution optical space-born images were obtained by
line CCD (Charge-Coupled Device) detector on LEO(Low
Earth Orbit) satellites. 2 dimensional CMOS detector also
is used on geostationary satellite. Japan satellite 'Kaguya'
sent lunar images of moon with HDTV camera. As the
sensor technology evolves and the demand for fast cycle
observations increases, the interest in real-time space
video emerged. On this paper, we examine the feasibility
of real-time video data in the storage and transmission
environments.

B SFME

[P-49] Preliminary mechanical design of lunar
infrared spectrometer (LIRS)

Bongkon Moon!, Sung—Joon Park!, Dukhang Leel,
Kyeongyeon Kol, Woong—Seob Jeongw, Dae—Hee Leel'z,
Youngsik Park!, Jeonghyun Pyo!, lI-Joong Kim!,
Won—Kee Parkl, Haingja Seol, Minsup Jeongl, Mihyun
Kim!, Seung Kwan Kim®, Seong Je Park®, Geon—Hee
Kim®, Khyungin KangG, Young—Jun Choil?

Lkorea Astronomy and Space Science Institute
2[/171'Vers1'ty of Scrence and Technology

SKorea Research Institute of Standards and Science
YKorea Institute of Machinery and Materials

SKorea Basic Science Institute

b Satellite T echnology Research Center, KAIST

KASI has been developing a Lunar Infrared Spectrometer
(LIRS) as a space-core technology project for future lunar
exploration. The LIRS is a mid-resolution spectrometer
that covers the wavelength range of 2.0~4.0um with a
spectral resolution of around 100. The field of view is 14
degrees, which corresponds to a swath width of 24km on
a lunar orbit of 100km altitude. The LIRS main
components consist of an 640x512 pixel IR array with
pixel pitch of 15um, the IR optical lens module, the slit
module, the prism module, the Dewar module, the micro
cooler module, and the electronic control box. Lunar
orbiter will be exposed to more severe thermal fluctuation
between day and night and worse radiation dose before
mission starting than the satelltes on earth orbit.
Optomechanical design of LIRS requires consideration for
these different conditions as well as launching vibrations.
We present the preliminary mechanical design of the
LIRS payload which keeps the optical performance in the
extreme environments.
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[P-50] An operating software design of a
prototype coronagraph for the total solar eclipse
in 2017

Jongyeob Park, Seonghwan Choi, Ji—Hye Baek, Jihun
Kim, Heesu Yang, Su—Chan Bong, Young—Deuk Park,
Kyung—Suk Cho

Korea Astronomy and Space Science Institute

We plan to develop the coronagraph to measure the
coronal electron density, temperature, and speed by
observing the linearly polarized brightness of solar corona
with four different wavelengths. Through the total solar
eclipse in 2017, we will test the operating software which
works with three sub-systems of two motorized filter
wheels, a CCD camera, and a robotic telescope mount
on a portable embedded computer. The core Flight
System (cFS) is a reusable software framework and set
of reusable software applications which take advantage of
a rich heritage of successful space mission of NASA.
Using the cFS, the operating software can be designed
to control the three sub-systems asynchronously in
observation scenario, and to communicate with the remote
computer about commands, housekeeping data, and
observed images through Ethernet. We expect that the
operating software can run to observe the total solar
eclipse, also it can be continuously extended for other
sub-systems.

[P-51] Introduction of solar observation system
in national youth space center

Hyungmin Park, Gwangwon Choi, Sun—Gill Kwon,
Sanggak Lee

National Youth Space Center

We developed Solar Observation System in National
Youth Space Center(NYSC). The system consists of
1)Real-time Solar Monitoring System from SDO, BBSO
and SOHO and 2)Solar Observation System in
Deukheung Observatory in NYSC. To monitor the
real-time solar condition, we developed the web page
which can watch real-time solar images and movies. By
using the system, we check the interesting phenomenon
on the Sun and decide whether it will observe or not. In
Deokheung Observatory, we have used the refractor
telescope, neutral density filter, CallH filter, CCD, Aperture
Stop made by 3D printer, and so on. Here we introduce
the solar observation system and preliminary results.

W B I LTI

[P-52] Solar cycle variation of microwave polar
brightening and EUV coronal hole observed by
Nobeyama radioheliograph and SDO/AIA

Sujin Kiml'z, Jong—Yeop Parkl‘g, Yeon—Han Kim!?

IKorea Astronomy and Space Science Institute
ZUm'Vers/z‘y of Science and Technology
‘SK yung Hee University

We present solar cycle variation of microwave and EUV
intensity in latitude. This work is aimed at comparing



microwave polar brightening(PB) with EUV polar coronal
holes(CHs) which have appeared during solar minimum.
For this study, we used full-sun images in 17 GHz
observed by Nobeyama Radioheliograph and two EUV
channels of SDO/AIA 193 and 171, which obtained from
2011 January to 2016 November. As a result, we found
the CHs in two EUV channels and PB start to be seen
in north pole almost at the same time. On the other
hand, in south pole, the appearance of CHs in AIA 193
preceded PB by around three months, while it in AIA 171
followed PB six months later. Even though such
diffeneces, it is certain that the PB and CHs are
intimately associated with each other. Based on the
result, we discuss the source of the microwave
enhancement in polar CH.

[P-53] The instrumentation and analysis
technique for SATI

Ji Eun Kim, Geonhwa Jee, Jeong—Han Kim, Changsup
Lee

Division of Climate Change, Korea Polar Research Institute

A Spectral Airglow Temperature Imager (SATI) is
developed to investigate atmospheric dynamics of the
mesosphere and low thermosphere (MLT) region. It is a
spatial scanning Fabry-Perot spectrometer producing the
temperature data in dark sky condition according to the
solar and lunar zenith angles. In February 2002, the SATI
was installed at King Sejong Station and has been
continually operated since then and observed the fringe
images of O2 and OH airglow emissions centered at
about 94 and 87 km altitudes, respectively. The
measurements can be used to infer the rotational
temperature from the line ratios. In this presentation, we
presents the instrumentation with discussion of SATI
configuration and instrument errors, and then the analysis
algorithm and temperature and emission rate retrievals
are described.

[P-54] Relative contribution of solar/geomagnetic
activities and CO2 variation to global
temperature anomaly from 1859 to 2015

Jinhyun Kim!?, Yong—Jae Moon!, Roksoon Kim? Junga
Hwang? Jae—0Ok Lee’, Soojeong Jang!?

g yung Hee University
2 . .
“Korea Astronomy and Space Science Institute

We have investigated the correlation between global
temperature anomaly(Ta) and two kinds of factors:
greenhouse gas CO2 and solar/geomagnetic activities
(sunspot number, total solar irradiance, aa index, and kp
index). Ta was taken from HADCRUT4. In order to
minimize the effect of solar 11-year cycle, all data from
1859 to 2015 are running-averaged with 11 years. We
have estimated the relative contribution of space weather
(aa index) and human effect (CO2) to Ta as a function
of year by using the multiple linear regression method.
Main results of this study are as follows: (1) The CO2
have much higher correlation coefficients (cc) with Ta
than the other solar/geomagnetic parameters. (2) All
correlations between Ta and solar/geomagnetic
parameters have positive values until around 1985 and
then have anti-correlations. The aa index has the best

correlation with Ta among solar/geomagnetic parameters.
(3) From the multiple linear regression method, we find
that the effect of CO2 continuously increases since 1985
and become dominant over aa index as times go. For
the total period, the relative contribution of CO2 to aa
index is 3.5:1. Our simple analysis supports an idea that
the greenhouse effect on global warming becomes more
important than the solar/geomagnetic effects, at least for
recent years since 1985.

[P-55] Effect of heat treatment on hysteresis
loop of the core material Metglas 2714A for
fluxgate magnetometer

Sung—Jun Nohl, Seunguk Leel, Gi—Hong Rue2,
Cheong—Rim Choi', Dae—Young Lee!, Ji-Seok Kim!,
Young—Jin Park!

1C/7ungbuk National University
K yungpook National University

Fluxgate magnetometer is an active instrument that
measures the amplitude of the low frequency magnetic
field. A typical fluxgate magnetometer consists of a
ferromagnetic core, drive-coil, pick-up coil and electronic
parts which controls the signals. Magnetic characteristics
of the ferromagneitc core affects sensitivity of the
magnetometer and other sensor parts, and thus the
affects design of the electronic parts. The magnetic
characteristics can be examined by hysteresis loop.
Hysteresis characteristics depends on their chemical
composition and physical structure and can be improved
by heat treatment. Thus, chemical composition of
ferromagnetic material, structure and heat treatment
should be carefully determined to secure an appropriate
hysteresis loop that meets the design requirements of the
sensor. In this research, we measure the hysteresis loops
of Metglas 2714A, Co-Ni amorphous, by varying several
key factors incuding frequency and amplitude of the input
signal and core structure. We also compare the
hysteresis loops among three cases, namely, as cast,
normal heat treatment and heat treatment with magnetic
field, to test the effect of heat treatment.

[P-56] The variation of solar limb darkening
coefficient analyzed from solar images

Byeongha Moon, Suyeon Oh

Chonnam National University

The sun is not equally bright over whole sphere, but
darkened towards the limb. This effect is well known to
limb darkening. The limb darkening coefficient is defined
by the ratio of center intensity and limb intensity. In this
study, we calculate the limb darkening coefficient using
the photospheric intensity analyzed from solar images
taken by SOHO and SDO. The data of photospheric
intensity cover almost two solar cycles from May 1996 to
December 2016. We expect that the variation of limb
darkening  coefficients is similar to variation of
photospheric intensity. We present the variation of limb
darkening coefficient and explain the relationship between
photospheric intensity and limb darkening coefficient.
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[P-57] Comparison between empirical
magnetopause location models with
geosynchronous satellite observations for solar
cycle 23

Eunsu Park, Yong—Jae Moon

School of Space Research, Kyung Hee University

In this study, we identify 123 geosynchronous
magnetopause crossings using geosynchronous satellite
observation data from 1996 to 2010 as well as make an
observational test of magnetopause location models using
the identified events. For this, we consider three models:
Petrinec and Russell (1996), Shue et al. (1998), and Lin
et al. (2010). To evaluate the models, we estimate a
probability of detection (PoD) and a critical success index
(CSI) as a function of year. To examine the effect of
solar cycle phase, we consider three different time
periods: (1) ascending phase (1996-1999), (2) maximum
phase (2000-2002), and (3) descending phase (2003-
2008). Major results from this study are as follows. First,
the PoD values of all models range from 0.4 to 0.8 for
the most of years. Second, the PoD values of Lin et al.
(2010) are noticeably higher than those of the other
models. Third, the CSI values of all models range from
0.1 to 0.3, and those of Shue et al. (1998) are slightly
higher than those of the other models. Fourth, the
predicted magnetopause radii based on Lin et al.(2010)
well match the observed ones within 1 Earth radius, while
those on Shue et al. (1998) overestimate the observed
ones by about 2 Earth radii. Fifth, the PoD and critical
success index (CSI) values of all the models are better
for the solar maximum phase than those for the other
phases, implying that the models are more optimized for
the phase.

[P-58] Effect of the core-halo relative drift
velocity on the strahl formation in the solar wind
electron: patrticle-in-cell simulation

Jungjoon Seough

Korea Astronomy and Space Science Institute

The most prominent feature in the solar wind electron
velocity distribution functions is the presence of the strahl
component which appears as a magnetic field-aligned
beam typically moving anti-sunward direction. Recently, a
new scenario associated with the strahl formation has
proposed that the strahl and suprathermal halo electrons
are originally one and the same, except that the strahl is
directly formed from the drifting halo through pitch angle
scattering by the whistler waves. According to the
particle-in-cell (PIC) simulation model, the key parameter
was the relative core-halo drift velocity, resulting in an
asymmetric pitch angle scattering of the halo electrons. In
the present work, a parametric study is carried out,
through one-dimensional electromagnetic PIC simulations,
to investigate how the relative drift velocity between the
core and halo affects the strahl formation. It is found that
the relatively large core-halo drift, up to a few tens of the
local Alfven velocity, is necessary to effectively develop
the core-halo-strahl feature observed in the solar wind.
The property of linear Vlasov dispersion theory for the
whistler instability under a collisionless solar wind plasma
will be also discussed.
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[P-59] Initial operational results of the
ground-based search-coil magnetometer at the
Jang Bogo antarctic research station (JBS)

Jehyuck Shinl, Khan—Hyuck Kiml'Z, Ho Jin1‘2, Hyomin
Kim®, Jongwoo Kwon!, Seungah Lee!, Jung—Kyu Lee',
Seongwhan Lee!, Geonhwa Jee! and Marc R. Lessard’

LSchool of Space Research, Kyung Hee University, Korea
2Depamnem of Astronomy and Space Science, Kyung Hee
University, Korea

3Center for Solar—Terrestrial Research, New Jersey Institute of
Technology, USA

‘Korea Polar Research Institute, Korea

SSpace Science Center, University of New Hampshire, USA

A bi-axial Search-Coil Magnetometer (SCM) designed to
observe time-varying magnetic fields associated with
magnetosphere-ionosphere  coupling is developed as
ground-based instrument. It measures the Ultra Low
Frequency wave activity which is well known to play an
important role in energy transport and loss in geospace.
The system resolution of the SCM is 0.1 pT/ VHz at 0.5,
1 Hz and data sampling rate is 10 samples/sec/axis. This
instrument is successfully deployed at the JBS on
December 2016. The sensor had been installed under the
ground approximately 300 m away from the space
weather observation center of the JBS and oriented along
the geomagnetic north-south, east-west direction. This
installation site had been determined through noise
analysis based on three field test. Background noise has
been checked as < 10 °n7%/Hz and Continuous
pulsations (Pc) 3-5 (2 to 100 mHz) has been observed
periodically. In this paper, we present installation work of
the SCM and show an initial operation data on the JBS.

[P-60] Periodicity of cosmic ray flux at the solar
minimum year of 2008

Suyeon Oh

Chonnam National University

Forbush (1954) found that the cosmic ray flux is
anti-correlated with sunspot number. The maximum flux of
cosmic ray occurs approximately at solar minimum. This
study examines the periodicity of cosmic ray flux at 2008
specifically focusing on the period of solar rotation. We
examine cosmic ray data from 43 neutron monitors at
solar minimum vyear of 2008. We expect that the
influence of solar wind structure on cosmic ray fluxes can
explain the periodicity of cosmic ray particles at the solar
rotation period. We present the analysis of the power at
27 days and the relationship with location and cutoff
rigidity.

[P-61] Validation of the estimated local K index
for operational use in Korea

Wonhyeong Yi, Jiyoung Kim, Gun—Il Jang

National Meteorological Satellite Center / Korea Meteorological
Administration

K index is one of the indicators to represent geomagnetic
disturbance. In the 1990s, Finnish Meteorological Institute
developed an algorithm to calculate K index using
digitalized record of the geomagnetic field. Although the



algorithm derives K index as well as the hand-scaled
method using analog record, it is not useful for real-time
operation. In this study we investigated geomagnetic field
at the Cheongyang (CYG) to calculate the estimated local
K index in near real-time. Geomagnetic field record of
CYG and Fredericksburg (FRD) were collected from
International Real-time Magnetic Observatory Network. The
method to calculate near real-time estimated local K
index is based on the method of Takahashi et al. (2001).
To validate the estimated local K index, local K index
using FMI method is also calculated by the program
supported by International Service of Geomagnetic
Indices. The results show that the correlation between
local K index and near real-time estimated local K index
at CYG is about 0.78 and correlations for local K indices
of CYG and FRD with planetary K (Kp) index is about
0.87 and 0.76, respectively. Near real-time estimation of
local K index at CYG is needed because Kp index can’t
represent geomagnetic disturbance at mid-latitude rather
than higher latitude such as FRD. In this poster, we will
present that how we have calculated local K index and
estimated local K index with the comparison results with
Kp index.

[P-62] Thermal and nonthermal flare emissions
revealed by microwave maps and EUV
differential emission measures

Jeongwoo Lee

Nagoya University

| will present a study carried out during my visit to ISEE
at Nagoya University, which includes the analysis of the
Nobeyama Radioheliograph (NoRH) data of a composite
flare SOL2015-06-21T01:36 (GOES class: M2.0 and M2.6)
along with the hard X-ray data from the Reuven Ramaty
High Energy Solar Spectroscopic Imager (RHESSI) and
the magnetograms and EUV images from the Solar
Dynamics Observatory (SDO). It turns out that a
combination of the nonlinear force-free magnetic field
model constructed from the SDO/HMI vectormagnetogram
and the differential emission measure (DEM) from the
SDO/AIA EUV lines provides a powerful tool for
separating thermal and nonthermal components on the
NoRH microwave maps. This method allows us to
identify: (1) a magnetically confined structure with high
thermal plasma density good for the impulsive nonthermal
emission, (2) another magnetically confined region with
density depletion suitable for extended nonthermal
emission, and (3) a hot and dense region serving as a
thermal reservoir. A new aspect of this study is that the
EUV DEM is utilized for not only calculation of the
free-free opacity but also that of the Ilifetime of
high-energy electrons under Coulomb collisions. Our result
may help understanding why some regions are good for
thermal heating while others are good for nonthermal
particle acceleration.

[P-63] An analysis on diummal variation of cosmic
ray flux at Jang Bogo neutron monitor

Jongil Jung Suyeon Oh?%, Yu Yi, Paul Evenson®, Roger
3 Jeong—Han Kim?, Changsup Lee!, Geonhwa Jee?,
Kwang Won Jang, Suyeon Kim', End Ji Kim'

1C/wngnam National University
% Chonnam National University

3[/'111'V€r51'[y of Delaware
YKorea Polar Research Institute

The cosmic ray coming into the Earth can be measured
by neutron monitor on the ground. The cosmic ray flux
shows the diurnal variation, which has the sinusoidal
pattern with 1-2 % amplitude. In previous studies, we
compared the diurnal variation at Jang Bogo and
McMurdo neutron monitors. Because of the proximity of
two neutron monitors, their diurnal variations were
expected to be similar local time of maximum cosmic ray
intensity. Nevertheless, there was a difference of
approximately 5 hours owing to short-period data. In this
study, we examine the diurnal variation at two neutron
monitors again using the longer data. We also apply
different the analysis methods such as, harmonic analysis
and pile-up method (Oh et al.,, 2010). As the result, the
diurnal variations at two neutron monitors are same with
the 1 hour difference of local time for maximum cosmic
ray intensity. From this result, we can confirm that Jang
Bogo neutron monitor can produce the good quality data
as the successor of McMurdo neutron monitor.
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[P-65] Role of gravity waves in the upper
atmospheric temperature changes in association
with sudden stratospheric warming

Hwajin Choi, In—sun Song, Changsup Lee, Jeong—Han
Kim, Geonhwa Jee

Korea Polar Research Institute

Fourier Transform Spectrometers (FTSs) at the Esrange
space center (67053" N, 21004 E), Kiruna, Sweden
and at the Dasan Korean Arctic station (78 55" N, 110
56" E), Svalbard, Norway have observed mesospheric
temperature from OH airglow emissions near 87 km
height since November 2002. The FTS observations have
provided simultaneous mesospheric temperature at the
two different latitudes in association with elevated
stratopause (ES) after major sudden stratospheric
warming (SSW) events. ES and relevant warming have
been simulated using global circulation models such as
the  whole-atmosphere ~ community  climate model
(WACCM), but the model prediction showed much weaker
mesospheric warming compared with the FTS and
satellite observations especially in polar region such as
the Dasan station. Considering that gravity waves (GWs)
have substantial impacts on the temperature and wind in
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the upper atmosphere, the discrepancy between
observation and model is probably attributed to common
issues in GW parameterizations: Uncertainty in GW
spectra and unrealistic assumption in GW propagation
(i.e., columnar propagation). In this study, we investigate
effects of the horizontal propagation and refraction of
GWs on mesospheric warming associated with the ES
after major SSW events using a ray-tracing model with
specified GW spectra. Preliminary results for steady
background flows show that the horizontal propagation
and refraction increase westward GW momentum forcing
near z = 100 km in the NH high latitudes that can
induce downward motions and adiabatic warming in the
NH polar regions below z = 100 km. Results are
extended for time-varying background flows and different
GW spectra to consider tidal effects and improve
robustness of results, respectively.

[P-66] Vertical incidence pulsed ionospheric
radar (VIPIR) at Jang Bogo station, antarctica

Young—bae Ham!, Geonhwa Jee!, Jeong—Han Kim!,
Changsup Leel, Hyuck—1Jin Kwon!, Terence Bullett
Justin Mabie? , Robert lemgston

ll(orea Polar Research Institute, Incheon, Republic of Korea

ZC()()peraz‘fve Institute for Research in Environmental Sciences,
University of Colorado, Boulder, USA
3Scion Associates, Port Townsend, USA

Vertical Incidence Pulsed lonospheric Radar (VIPIR) was
installed at Jang Bogo Station (JBS), Antarctica in March
2015 in order to monitor the ionosphere in the polar
region. The VIPIR system consists of an inverted log
periodic antenna (LPA) designed by CIRES, University of
Colorado, HF radar developed by Scion Associates, and
Dynasonde analysis software. With this powerful and
sophisticated ionosonde system, we will continually
monitor the ionosphere not only for the traditional
ionospheric parameters including the electron density
profile and ion drifts, but the ionospheric tilts can also be
constructed by inverting the measured data. The observed
data from VIPIR will be utilized to study the ionosphere
and thermosphere and their couplings in the auroral
and/or polar cap regions over JBS, Antarctica, in
combination with the observations for the thermosphere
by Fabry-Perot Interferometer (FPI)  simultaneously
operated at JBS. In this study, we will report the current
status of the radar system and its preliminary
observations for the ionosphere.
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[P-68] Effect of measurement acquisition
condition on lunar orbiter orbit determination

Young—Rok Kim, Young—Joo Song, Jonghee Bae,
Bang—Yeop Kim

Korea Aerospace Research Institute

Measurement acquisition condition by ground stations
plays a key role in spacecraft orbit determination (OD)
around the Moon. For better orbit accuracy and reliable
mission operation, it is more advantageous to gather
tracking measurements as much as possible. However, in
real situation, available ground stations and their tracking
pass duration are limited by operational constraints. In
this study, OD analysis for lunar orbiter locating at 100
km altitude is performed by using various measurements
acquisition condition for Korea Pathfinder Lunar Orbiter
(KPLO) nominal mission. First, orbit ephemeris of lunar
orbiter, which has 100 km altitude lunar polar orbit is
generated by STK/Astrogator. NASA’'s orbit ephemeris of
Lunar Prospector is used for initial orbit information. Next,
sequential range and Doppler measurements of lunar
orbiter by 3 Deep Space Network (DSN) and 1 Korea
Deep Space Antenna (KDSA) are simulated by Orbit
Determination Tool Kit (ODTK) based on STK ephemeris
regarded as a true orbit. For investigation of
measurement acquisition condition, ground station number
and pass duration time per orbital period of measurement
simulation are changed. Finally, OD results during 24
hour for various measurement acquisition condition are
investigated and assessed by covariance analysis using
position uncertainty and external orbit comparison using
STK ephemeris. In conclusion, stable and accurate OD
performance is observed in measurement acquisition
condition which has passes more than 30 min/per orbit
by three stations. This study gives useful guideline for
measurement acquisition plan of KPLO during nominal
mission.
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[P-71] Preliminary analysis of lunar orbit
insertion burn delay of lunar orbiter

Jonghee Bae, Young—Joo Song, Young—Rok Kim,
Bang—Yeop Kim

Korea Aerospace Research Institute

In this study, the preliminary analysis of the lunar orbit
insertion (LOl) burn delay is performed for the lunar
orbiter. The lunar orbiter is derived to the low Earth orbit,
and will be injected into the trans-lunar trajectory by the
launch vehicle. Throughout the trans-lunar trajectory, the
lunar orbiter will enter into the lunar gravitational field,
and be captured into the desired lunar orbit by the LOI
maneuver. During the operation of the lunar orbiter, the
planned LOI burn will be executed at the specific LOI
epoch; however, the lunar orbiter can have a LOI burn
delay due to the hardware limitation, the telemetry delay,
and so on. According to the delayed LOI burn, the lunar
orbiter will insert the captured lunar orbit at the delayed
LOI maneuver epoch, and then the orbital elements will
differ from the desired states. Therefore, it is necessary
to analyze the captured lunar orbit with respect to the

LOl burn delay. In this study, the burn delay time is
given within ranges of -10 ~ 10 minutes from the
planned LOI epoch, and it is assumed that the perilune
altitude, inclination, and orbital period of the captured
lunar orbit are 300 km, 90 degrees, and 12 hours. For
each delay time, numerical simulation is performed for the
sensitivity analysis. From the simulation results, the
targeting parameters including perilune altitude, inclination,
and orbital period are analyzed according to the LOI
delay time. It is found that these three parameters are
significantly changed as the LOI burn delay time
increases from 0 to 10 minutes; the orbital period
becomes more than 15 hours the perilune altitude
changes more than 320 km, when the LOI burn delay
time is 10 minutes. Thus, it is required that the lunar
orbiter should execute the LOI burn near the planned LOI
epoch considering the tolerance of the targeting
parameters.

[P-72] Study of data product and its science
outcome with lunar exploration missions

Seunghee Son!, Haingja Seo?

Yorea Aerospace Research Institute
ZKOI’EZ Astronomy and Space Science Institute

Except the apollo era, most of findings about the Moon
has been collected by remote sensing instruments on
orbiters, landers and even rovers. Recently US, China,
Japan and India have sent orbiters and landers to
explore the Moon. Also Korea is about to join moon-rush
to be presented in lunar exploration. In this study, we
investigate the existing scientific instruments and their
data products from overseas lunar explorations. This
study will provide the applicable science topics and its
limitation and will help for domestic researchers to
prepare for utilizing the KPLO science data.

[P-73] Optimal delta-Vs to release a lunar
cubesat impactor at the mother-ship’s entry of
lunar sphere of influence

Young—Joo Song!, Ho Jin?, Bang—Yeop Kim!

1K0rea Aerospace Research Institute
2 . .
“Kyung Hee University

Minimum delta-V requirement to deploy a lunar CubeSat
impactor at the mother-ship’s entry of lunar Sphere of
Influence (SOI) is analyzed. It is assumed that a lunar
CubeSat impactor is released from the mother-ship at the
moment of mother-ship’s entry of lunar SOI, and relevant
trajectory optimization problem is formulated using
two-body equations of motion. Performance index is given
to minimize overall deploy delta-V magnitude, and the
final equality constraints are given as CubeSat impactor
to hit a lunar surface. Mother-ship’s diverse periapsis
approach conditions such as different approach altitude
and velocity are considered during the analysis. As a
result, it is discovered that higher periapsis altitude as
well as faster approach velocity of the mother-ship
required more deploy delta-V to make a deployed
CubeSat to hit a lunar surface. For example, if the
mother-ship is assumed as to approach the Moon with a
periapsis altitude of 100 km with a 2.4 km/s of velocity,
then about 2.04 m/s of deploy delta-V successfully
impacted the CubeSat with a terminal condition of very
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low flight path angle. It is also discovered that 10 m/s
increment of periapsis approach velocity of the
mother-ship resulted of about 0.02 m/s increment of
optimal deployment delta-V. For a different conditions of
the mother-ship’s approach altitudes, increased as 200,
300, 400 and 500 km with having 2.4 km/s of velocity,
then, minimum deployment delta-Vs are found to be
increased as 4.28, 6.72, 9.29 and 11.98 m/s, respectively.

[P-74] Infrared imaging spectrometer for
detection of form, abundance, and temporal
variability of lunar water

Ho—Sub Song, Ik—Seon Hong, Yu Yi

Chungnam National University

Water is valuable as resources, and essential for manned
space exploration.  Accordingly, some plans are
establishing such as exploration for lunar water. Among
lots of exploration method, Infrared spectroscopy
observation is the best on detection for water feature. We
are interested in infrared imaging spectrometer for
detecting water, and gladly propose about infrared
spectrometer on this presentation. The requirements of
this instrument are 20 nm spectral resolution at 1.85~3.5
pm spectral range, higher signal-to-noise ratio (SNR)
than Moon Mineralogy Mapper (M3), and 100 m spatial
resolution at an altitude of 100 km. Main observation
region is high latitudes or Permanently Shadowed Region
(PSR), because low amount of solar illumination causes
low temperature, so water may be existed in a solid
state. Therefore we are sure of an existence of water by
infrared spectroscopy observation on polar regions of the
moon.
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[P-76] Electrical system design for KPLO
magnetometer (KMAG)

Seungah Leel, Hyojeong Leel, Jung—Kyu Leel, Sihyung
Lee2, Ho Jinl'z, Khan—Hyuk Kiml'z, Yu—Sung Jang3

1Sc/w0] of Space Research, Kyung Hee University
ZDepzm‘men[ of Astronomy and Space Science, Kyung Hee
University

3[ndustry—Academfc Cooperation Foundation, Kyung Hee
University

The KPLO MAGnetometer (KMAG) on the Korea
Pathfinder Lunar Orbiter (KPLO) mission is the fluxgate
magnetometer instrument with its sensors mounted on a
1.2-m-long boom. The scientific objective of KMAG is to
measure the DC and low frequency fluctuations of the
magnetic field in space and of the Moon. KMAG consists
of the three triaxial sensors, the boom and the Fluxgate
magnetometer Control Electronics (FCE) with four-stacked
boards. FCE is composed of analog board, digital board,
On-Board Computer (OBC), and Low Voltage Power
Supply (LVPS), which filters and digitizes the data from
the sensors at a sampling rate of 10 Hz. OBC not only
saves the data but sends telemetry, and receives
commands and power from spacecraft. The LVPS
converts the +28V main power which is provided by the
spacecraft into various voltage then distributes the power.
In this paper, we describe the architecture and design of
the KMAG electrical system.

[P-77]1 Lunar Prospector?] 1 Edfls A=A
ClO|E{E &&3F octopus X|Ho| E Z}7]0|AM#AF A

o] 47+, Omid Ghassemi’, ®< ! Rachel Maxwell?, Tan
Garrick—Bethell'?, 2&! o]&#!, 7138 Cecile Cournede®

1739']11]]9};& $-FeAbetal “Earth and Planetary Science, University of
California, Santa Cruz

LP (Lunar Prospector)+ 1998 1€ 8dF¥ 19994
79 31Y7A delA A7) dHolHE ST LP
MAG (Magnetometer) & & #7174 HolEE 9 HzZ 3
319 o4, PDS(Planetary Data System) ol 0.2 HzZ #j
EYQT ol LPY AAAY AdF7)e wio] I ghs
B8 7] wEolth. ARt & Aol g g A7t 2
=AY A= 0.2 Hz wdlelZe 1 @S doste
g ofzgo] o wEkA L HEFEF HEoE FYH
3 2l dolHE &8st A+ de7t 9t Octopus
swirls (1.0°S, 298.6 "E) A9 Oceanus Procellarum?
WA e A8t 1 A7) 10 km x 20 km ©o]™, 33
A u7] EAE yedth 1 285 dolHE &gt %
Abgk Octopus A¥elX 2 A7 Al7l= 5.3 nTelH, 7
A A7 ge g8ste A7l 2Eg A&ssit &
7] Rde #AZ(declination), 7 (inclination), EHE ]

a5 2]
2 dlolE 9} nlwssith & =FoMe A RdS 38
sto] Octopus A9 9 A7)0l dddS FA38kar JAAlel

dstel =g,



DAEUEED X2

[P-78] & EfAL 2B 2H X5 £= X9 Al BA

FHS B 2 VA QojA F

o w3t x] o] S

A oE 2N J1ed s 98 A
]

WO 2FA A4l ded sty uig V=4 A

BASgT AEY Feeek-2t AEA, AFA, 2w
FHER 20184 WA AF ot FEee-29] F
Fel7k ARetn e 2 WA 29As B fALe

o glov, B BEAAL FF feld @ 8

54 2 A9 A4 31T WF JEL LAkl 27

shaLa} g,

P

A

[P-79] 8I=H AIHE & AZM WIIF EFI| M

oladl WE'?, oA, ol @, olutat!, AAH!, o]},
oA HE Al AR S el

KPLO (Korea Pathfinder Lunar Orbiter) ¥ =3 o
AF ALY A AR I FQd AEE F ARAHeE,
409 FAANE oA Adst glrk sk gAA
3kl KMAG (KPLO MAGnetometer) 9] 9%& & 9
9 o] A7) Folth. KMAG §AA= Al 719
Fluxgate magnetometer sensor®} Boom, 1#1 FCE
(Fluxgate magnetometer Control Electronics)Z T4 5
o] 9tk Boom® Zol&= 1.2 m& AT YFo 3749 Al
ME AHRSe ths Al 7INEE VeS AEske 7] gE
AA A s A A AN #E5 AE5E AGAd 9
s A7 HdE BASE e AMEstth KMAGE &2
AL FY3t o] £HE /do] & wWe FEst] dF7}
FTRY7] ANA A&Ho7 A7 #F A5E FH e
B =RoMe /Mt FA KMAG AlAEC tis) 47R8ha,

Qg ASAR A dal et

=

ofj oft

‘,
N
>
2

o r

[P-80] Photometric Study of NPA Rotator (5247)
Krylov

Hee—Jae Lee'?, Josef Durech®, Hong—Kyu Moon?,
Myung—Jin Kim% Chun-Hwey Kim!, Young—Jun Choi,
Young—Seok Oh®*, Jintae Park?, Dong—Goo Roh?,
Hong—Suh Yim? the DEEP-South Team

lChungbuk National University, Korea

2Korea Astronomy and Space Science Institute, Korea
3 Charles University, Czech

e yung Hee University, Korea

The study on the spin states of asteroids is important in
order to understand their physical properties and
dynamical evolution. The spin state is classified into two

separate groups based on the relation between rotational
angular momentum and principal axis of an asteroid;
Principal Axis (PA) rotation and Non-Principal Axis (NPA)
rotation. The NPA rotation provides clues to their
evolutionary processes because their excited states of
rotation result from either internal- or external- forces
acting on the bodies. We selected (5247) Krylov as the
target of observation taking into account its Principal Axis
Rotation (PAR) code (Warner et al., 2009) and visibility.
The observation of (5247) Krylov was conducted with
DEEP-South (Deep Ecliptic Patrol of the Southern sky)
Target of Opportunity (TO) mode using KMTNet (Korea
Microlensing Telescope Network) 1.6 m wide-field optical
telescope and 18K X 18K mosaic CCD with 9K X 9K
e2v chips at three sites: CTIO, SSO, and SAAO. We
carried out Cousins R-band time series photometry
between Jan- and Apr- 2016. At the same time,
Johnson-Cousins  BVRI  multi-band  photometry was
conducted for taxonomic classification purposes, in Feb-
2016. We obtained the color index of this asteroid from
multi-band photometry and determined its taxonomic type
as S-type based on Dandy’s result (Dandy et al., 2003).
Complex rotation was detected by period analysis with
R-band light curve (P1 = 82.188 hr and P2 = 67.13 hr).
We will present the analysis of its light curves and a
preliminary convex shape model using the light curve
inversion method (Kaasainen et al., 2001 & Kaasainen,
2001). We will also briefly discuss the probable cause of
its complex rotational state.
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[P-82] Real-time Hapke illumination simulation of
the moon

Dawoon Jung, Seunghee Son

Korea Aerospace Research Institute

The reflectance of dusty surfaces such as the Moon have
been described by the Hapke radiative transfer model.

The Hapke model predicts several key features such as
disc flattening and backscatter that depart from
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Lambertian, or uniformly diffuse reflectance. Modeling
these photometric features increases our understanding of
the underlying physical properties, and allows us to
produce realistic synthetic imagery of lunar terrain. The
ability to arbitrarily produce a wide range of correctly-lit
synthetic lunar imagery is important for studies such as
Monte Carlo validation of image processing and
recognition algorithms for future orbiters and landers.
Traditionally, the Hapke model with nine free parameters
has been computationally expensive to evaluate. However,
recent research has allowed us to collapse the parameter
space in half by considering mathematically coupled
parameters. We wrote a graphics processing unit (GPU)
shader to apply the Hapke lighting function in real-time to
terrain generated from Lunar Orbiter Laser Altimeter
(LOLA) data.

[P-83] Crustal field’s effects on the ion
composition of Mars upper atmosphere during
ICME events

Gyeongbok Jo'?, Junga Hwang®®, Roksoon Kim®?,
Soojeong Jang®*, Kyungsuk Cho®®, Jaejin Lee?, Yu Yi'

lChungnam National University

2K0rez1 Astronomy and Space Science Institute
31(0rea University of Science and Technology
e yvung Hee University

The Mars Atmosphere and Volatile(MAVEN) mission was
developed to understand a loss of atmospheric particles
since 2014. The Neutral Gass and lon Mass
Spectrometer (NGIMS), one of science payloads onboard
MAVEN, is developed to analyze the composition of the
Martian upper atmospheric neutrals and ions. We used
this data to investigate altitudinal variation trends of upper
atmospheric ion density during ICME events. As we
known, the Mars has weak global magnetic field, so
upper atmosphere of Mars has been strongly affected by
solar activity such as ICME and HSS. Meanwhile, strong
crustal field exists on local surface of Mars, so they also
have an influence on Mar's upper atmosphere. Usually
they influence up to 200km altitude, but on some strong
field region, especially east longitude at 180° and latitude
at -50°, they influence much higher over 1400km altitude.
So we investigated which one is dominant effect for each
region between the crustal field effect and the ICME
effect. At 400km altitude, ion density over the strong
crustal field region did not show significant variation
despite strong ICME event occurred. However, over the
other areas, the variation associated with ICME event
appeared notably.

[P-84] Comparative analysis in timing resolution
of pulse shaping for gamma-ray spectrometer

Yire Choi'?, K. B. Lee’, Kyeong Ja Kim% Eung Seok Yi%,
Chang Wan Sun'?

1[/}71’Vers/[y of Science and Technology, Korea

2 . . .

“Korea Institute of Geoscience & Mineral Resources
3Korea Institute of Standards & Science

Gamma-Ray Spectrometer (GRS) system has been widely
utilized to understand the surface composition and
evolution of planetary surfaces. GRS system for the
Korea Lunar mission is currently being developed such as
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scintillation based detector. In connection with the
development of GRS signal processing circuit, this study
has done a comparative analysis in timing resolution of
between unipolar and bipolar pulse shaping using BGO
and Plastic scintillator (PS). The results of the study can
help confirm the possibility of application to bipolar pulse
shaping in a harsh space environment. The characteristics
and preliminary results of the pulse shaping will be
presented.

[P-85] Scheduling algorithm for lunar terrain
imager (LUTI) on Korea pathfinder lunar orbiter
(KPLO)

Ik—Seon Hongl'z, Young—Jun Choi®?, Hong—Kyu Moon?,
Myung—Jin Kim?, Gmsil Kang4, HaengPal Heo!, Yu Yi

1Chungnam National University

ZKarea Astronomy and Space Science Institute
3Univer_«:fz‘y of Science and Technology

4Karea Aerospace Research Institute

We are developing a scheduling algorithm for imaging
plan of Lunar Terrain Imager (LUTI), the main payload of
Korea Pathfinder Lunar Orbiter (KPLO). The imaging plan
is an essential part to be established for the effective
operation of the mission. It is possible to derive a
imaging plan according to the priority order of the
selected imaging candidates (landing site candidates) in
consideration of the KPLO's orbit information, the
communication data with the ground station, the LUTI
requirement and the optical specification, etc.. The final
output of the scheduler to be obtained is the time when
the image to be taken and the number of pictures to
cover whole area of each candidate. In addition, we plan
to include the radiance information of the lunar surface
expected at the time of imaging. In this presentation, we
will briefly introduce current progress of the development.
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[P-87] Improved electromagnetic compatibility of
power control and distribution unit for satellite

Chang—Eun Lee, Jae—Woong Jang, Kyung—Duk Jang,
Tae—Youn Kim

Korea Aerospace Research Institute

Satellite electronic devices have close relationships for
each other. The electromagnetic links would be a bad
influence as the radiated or conductive noise on the
devices. The noise can cause significant damage to the
satellite system. Therefore, if there are electromagnetic
issue linking for every part, the devices should be verified
before those devices are merged to the system. In this
paper, conductive electric field environments were
analyzed through Electromagnetic Compatibility test of
PCDU (Power Control and Distribution Unit) for satellite.
We observed that the units are normally operated when
applying sine wave of 1Vrms on the output cable of
those. An uncommon response of the units was
evaluated during the test. We also examine the units with
sine wave of 1Vrms when the capacitor is added to
decrease the injection noise.

[P-88] Introduction to feature extraction for
region based lunar terrain detection on rough
terrain

Hoonhee Lee

Korea Aerospace Research Institute

KARI has been developing KPLO(Korea Lunar Pathfinder
Orbiter) which is the first lunar probe in Korea. Around
the moon without GPS satellites, a lunar probe needs to
be able to obtain its location or speed information itself.
Typically, planetary landers were designed to acquire
images and to figure out their flight movement while
landing. However the algorithms for recognizing a shape
of terrain are not robust in a uneven terrain where there
are many shadows with a variety of shapes. Therefore a
good feature selection for recognition is important to
apply the algorithm using partially visible terrain images.
This paper describes an algorithm based on the image
region information as the one of candidate features.
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Reinterpretation of the Michelson & Morley experiment, the lorentz transformation and the theory of
relativity.
IOhyeok Kwon

'Research Institute of Geology and Environment, Pukyong National University, Busan, 48513, Korea

2 o
B oQpe olifERlel AN BAY ARE ATk 5 Ok ATAYS B nelds - 24 A
A=W, AR PHAS AN B 53] o) dF ARAPES Fal vhol AL - BelAY At Ao
golgel WAl Atlg feisk 4FHE weld ek tete] e Aoyt el drjgzielAel wel
WA SEoleks AU S ANSI 28 she] mloAs - BRAW AT, zAzwd, AdyolEe wAA 5
B AE TR 5 98e BFE Rolth o] e thew o] TN WA, B A4 viehni $Fe
B2, A7l g )8 bae Adw 2e1 olde BAe AXeks daw Andee B H) wAS
A1) gk

Abstract
This study is of an attempt to re—interpret the Michelson & Morley experiment, the Lorentz
transformation and the theory of relativity. The result of this study suggests a different interpretation
from the current one. This study proposes six hypothesis. 1. The universe is a three—dimensional
absolute space. 2. Light travels in the speed of C inside the absolute space and moves in a non inertial
motion regardless to the movement of matters. 3. Matters with mass move in inertial motion inside the
absolute space. 4. Matter contracts in the direction that is moving inside the absolute space. 5. The
speed of matter influences on the vibration of matters and causes time lag. 6. The length contraction,
time dilation and the mass increase caused by the movement and gravity inside the absolute space is in
accord with Lorentz transformation and the theory of relativity. The reason why speed of light is
always measured is a combined effect of all these principles. This study criticizes the relative—space
concept and the principle of relativity, and proposes to understand the time dilation, length contraction
and mass increase in the perspective from absolute space. To confirm the validity of these hypotheses,
the equations of Michelson & Morley experiment and the theory of relativity is revisited and various

thought experiments are proposed.

Key words: Michelson & Morley experiment, Lorentz transformation, Theory of relativity, Absolute
space, Principle of relativity
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Laser-based Spacecraft Relative Navigation with Intermittent Observation Data
Jongwoo Lee, Dae-Eun Kang, Sang-Young Park? | Youngro Lee, Pureum Kim
Department of Astronomy, Yonsei University, Seoul, 03722, Korea

L2 <

2 AT A8 A AR 35 ARE dEH0E 55k AR =& Al AR 2 AUEE gRs)
AL BEE 5, ujx HEE AAZOR AFEshE oA 7wt A A Ax A 71¥S AAIS AA
H ugsS A A s AU Al 35 ARE 5% & ulA dHE F5te] Abde ¥l V) Al
SERE A A B B5% BF ARE UM & BASEE 718 Ao g Al A% (relative orbit at
epoch) & AAgc} o|F AAd 71 A9 A ALE Auste], #F JRE F5T APEANAY A
AZE st A #5 JRE d53 AddA 39 dd A5e o2 Ad A% 274 449 71E A
% (nominal relative orbit at epoch)® A ¥}t &2 Znk AEHZ iy A A 24 7HS 35 JRE
A&EHo g 5T ¢ Qe AFelA #5 1140 dojdel wet A A% A% AEE7F AstEe @] e

5 g el

(post-processing)sto. 24 JUst &4 3
U= AIZE 7HA o] St E AAE g3

A~
ES
43 g Ax S & 5 e BoErh

Abstract

This study presents a laser—based precise relative navigation algorithm using a batch filter recursively
when observation data are intermittently obtained. After obtaining observation data via laser during a
certain period of time, the proposed algorithm initiates a batch filter to determine the relative orbit at
epoch which is best fitted with observation data. The proposed algorithm propagates the determined
relative orbit at epoch to determine the relative orbit at the moments when observation data are
obtained. The determined relative orbit at the time when the last observation data are obtained is a
nominal relative orbit at epoch for the next step. When observation data are intermittently obtained, a
relative navigation algorithm represented by Extended Kalman Filter (EKF) is not able to maintain an
accuracy of relative navigation solution as the time interval of intermittent observation increases.
However, applying post—processing to the observation data, the batch filter—based proposed algorithm
is able to provide an accurate solution. As a result, numerical simulations demonstrate that the accuracy
of the proposed algorithm becomes more superior to that of the algorithms using EKF as the time
interval of intermittent observation increases.

Keywords: Formation Flying, Intermittent Observation Data, Laser Measurement, Relative Orbit

Determination

o FZol= 4o g9 sie AYeE =95+ A

5 71712 ZEst MY ZAEE AlEste =olA7t
=S 2] el S 2yt QltiShaddock 2008; Sheard et al. 2012;
270l gigt A7t ghFstAl Ale8Eof Flechtner et al. 2012).
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Solar Dynamics Laboratory Group

Our group aims to reveal the dynamical nature of solar
plasmas producing various kinds of active phenomena
observed in the Sun, such as solar cycle, solar flares, jets,
sunspots, solar winds and coronal mass ejections. We
investigate these phenomena by combining numerical
modeling based on computer simulation with ground-based
and space observation data. The members of our group are
Dr. Tetsuya Magara (leader), Jun Mo An and Hwanhee Lee
in an MS-PhD combined course. Currently we are studying
the recycling process of a magnetic field in a deep interior
of the Sun, transporting process of a magnetic field through
the solar convection zone where magnetoconvection
operates, emergence process of a magnetic field into the
solar atmosphere, dissipation process of a magnetic field in
the solar atmosphere which causes the heating of the solar
corona and the generation of a solar wind, and eruption
process 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 in
order to develop a state—of-art three—dimensional
unstructured grid-based simulation model for the Sun-Earth
system.
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Sascha Trippe's group focused mainly on the physics of
the central parsecs of active galactic nuclei (AGN). They
conducted interferometric observations using the Korean
VLBl Network (KVN) and the KVN and VERA Array (KaVA)
within the frame of the Plasma-physics of Active Galactic
Nuclei (PAGaN) project which is aimed at understanding the
formation, collimation, and propagation of AGN jets. Their
group is part of the AGN Working Group of the
Korean—-Japanese KaVA Science Group, the East-Asian AGN
working group, and the East-Asian VLBI Network (EAVN)
collaboration. They were awarded a 3-year KASI-University
Cooperation Grant for exploring a new approach to optical
interferometry. Additional research projects were targeted at
the dynamics of early-type galaxies and the polarization of
cosmic microwave background radiation. Notable science
results were (a) the discovery of a relation between the time
scale of AGN variability and accretion rate, (b) the finding
that oscillations of electric charges caused by gravitational
waves might contribute to the polarization of the cosmic
microwave background, and (c) the discovery that
systematic deviations from the virial relation observed for
early-type galaxies are caused by a scaling of ellipticity with
galaxy mass. Two group members were awarded research
prizes: Junghwan Oh received the KAS Rising Star Award,
Sascha Trippe received the JKAS Award.
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M. Van Putten's research group includes two new graduate
students with a focus on (i) searchesfor broadband
extended gravitational ~wave emission from  nearby
core—collapse supernovae; (i) weak gravity in cosmology
and galactic dynamics; and (i) searches for moons around
exoplanets with the upcoming James Webb Telescope
(JWT). His is a member of the KAGRA gravitational wave
detector in Japan, a newly established CRC Center for High
Energy  Astrophysics (CHEA), UNIST, and frequently
collaborates with Pr. M. Della Valle (Director of the
Observatory of Naples, Italy) and Pr. A. Levinson (Tel Aviv
University). His research is supported by an individual NRF
grant (50 MWon/year) and CHEA (1.5 BWon/year). His
research on strong and weak gravitation was recently
presented in an invited colloquium at the University of
Western Australia (UWA), Perth, Australia, and has been
featured by two Press Releases (Sejong University and INAF,
ltaly). For deep searches of GW-waves, he developed a
new butterfly filter implemented on a newly constructed
heterogeneous 44 teraflop GPU-CPU platform under
OpenCL. It operates at 80% efficiency normalized to clFFT.
At 26 million template second performance, it defines the
most sensitive search algorithm for gravitational waves ever
for the high frequency regime of 350-2000 Hz relevant to
core—collapse SNe. He developed a theory of weak gravity
with explicit expressions for dynamical dark energy and
Milgrom's law (equivalent to the baryonic Tully—Fisher
relation) in terms of the Hubble and deceleration parameter
of three—flat Friedmann—-Robertson-Walker universes. It
explains a remarkably sharp transition recently identified in
high resolution galaxy rotation data. Continuing work on
strong and weak gravity aims at a deep search for GW
bursts in all of LIGO S6 on an extended 128 teraflop
GPU-CPU system; a confrontation of weak gravity with with
recent data on the Hubble parameter and Manga data on
galaxy rotation curves; and the development of methods to
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search for moons around exoplants with JWT. In a separate
development, he co-developed a theory of exponential
growth in anthropogenic earthquakes and statistic analysis of
risk based on a running b-values. With no priors, the
proposed new method is fundamentally different from the
commonly used Gutenberg-Richter b-value that is based on
a somewhat arbitrary choice of cut-off in distributions of
magnitude. A specific prediction relevant to the Groningen
earthquakes in The Netherlands (over 120 events per year in
2016) is an exponential increase to about one event per day
in 2025. It predicts an adverse outlook on fractures, from
high frequency more so

than high magnitude events. His teaching on mathematical
astronomy has been accepted for publication by
SpringerNature, in "Introduction to Methods of Approximation
in Physics and Astronomy", April 2017, to appear.

G. Rossi has been working on several cosmological
aspects related to the SDSS-IV survey, with a focus on the
Lyman-Alpha forest and on massive and sterile neutrinos. In
particular, he has developed a new suite of hydrodynamical
simulations that will be useful for studying the impact of
these particles on cosmological structures; the simulations
were produced using the KISTI supecomputer Tachyon?
under allocation KSC-2016-G2-0004. In January 2016, he
became the co-leader of the newly formed SDSS-IV eBOSS
simulations working group, and took over on the
management of the National Energy Research Scientific
Computing Center (NERSC) computational facilities (Cori and
Edison) for the collaboration. During 2016, G. Rossi has
also expanded his cosmology group with the addition of
new students — all actively involved in the SDSS-IV - and
invited and hosted several visitors, among which Prof. Suto
from the University of Tokyo. In collaboration with the ltalian
Embassy, G. Rossi has organized the ‘1st Korea-ltaly
Symposium on Cosmic Microwave Background Science and
Cosmology” at Sejong University, along with two institutional
visits to KASI and the IBS headquarter by an ltalian
delegation — with the goal of bringing for the first time CMB
science in Korea, a scientific field in which ltaly detains a
strong leadership especially in connection with the Planck
satellite. The meeting was also pivotal for initiating the
planning of the Busan 2021 XXXI International Astronomical
Union (IAU) General Assembly, as the IAU General Secretary,
Professor Piero Benvenuti, visited BEXCO and interacted
with the top leaders of the Korean IAU and KAS. The
meeting led to join the planned Stage-IV CMB experiment
CORE, and G. Rossi also received an ltalian Bilateral
Scientific  Cooperation Award Nomination by the ltalian
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Ministry of Foreign Affairs for a significant contribution to
the advancement of science and technology, thus improving
ltaly's S&T relations with foreign countries. Since last
January 2016, he has presented results of his research in
several national and international conferences and meetings
(12), and gave a total of 19 invited colloguia and seminar
talks, along with a public talk at the Italian Embassy. During
the Summer 2016, he was also a CAASTRO research scholar
at the University of Queensland in Brisbane, Australia.
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Seok-Jun Chang, Hee-Won Lee, Yujin Yang, 2017, MNRAS,
464, 5018, “Polarization of Rayleigh scattered Lyalpha in
active galactic nuclei”

Young-Min Lee, Dae-Sub Lee, Seok-Jun Chang, Jeong—Eun
Heo, Hee-Won Lee, Narae Hwang, Byeong-Gon Park, and
Ho-Gyu Lee., 2016, ApJ, 833, 75, “A Monte Carlo Study of
Flux Ratios of Raman Scattered O VI Features at 6825 and
7082 A in Symbiotic Stars”

Heo, Jeong-Eun; Angeloni, Rodolfo; Di Mille, Francesco;
Palma, Tali; Lee, Hee-Won Lee, 2016, ApJ, 833, 286, “A
Profile Analysis of Raman-scattered O VI Bands at 6825 A
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