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PROGRAM

2022 KSSS SPRING CONFERENCE PROGRAM

Apr. 27. (Wed)

12:00~ Registration Open
T~ 14:10 Opening Ceramorny + Grand Ballnaom |
1430 ~14:20 Colfma Break

1430~ 1435 =1=1 2t I=2=1 ] -] 1=3=1 Hy
14:35~14-50 [=1=2 Ol [=2=2 s I=3~2 Yl
14:80~ 1505 I=1=3 E2 |=2=3 i) 1=3=3 HyE
15051520 =1=4 oty |=2=4 Rau 1=3=4 fEQ
15:30~ 15235 I=1=5 L |=2=5 Tt I=3=5 LTS
1635~ 1550 I=1=6 LT =3=6 MEY 1=3=6 Yukinaga Mimshata
155016105 I=1=7 BER |=2=7 gEY 1=3=7 WE
1605~ 1620 I=1=E saxyod |=2=E Bandict Linwranos

1630 -16230 Broak Time

1630~ 1645 I1=1=1 o n=2-1 HYE n=3-1 E s
16451700 =1=2 HEg =22 ga =3=2 HEMH
17001716 h=1=3 - I =2=3 LE I=3=3 opEe
171517230 f=1-a4 Ei l1=2-4 34 1=3=4 R Fal-l
17301745 fi=1=5 fre 1 =2-5 BHEq =35 iy
17451800 I=1=8 ZRH I1=2-6 Fau =26 -]
18001815 == B =27 I =37 o
18151830 ih-2-8 ot
Board Mooting

2 Bull. Kee, Spa. Soc, 31(1), Apr 2022



PROGRAM

Apr. 2B. (Thu)

Invited Talk | Room © Grand Baloom | Chair ¢ 0] & (S£%0)
3 1)
P00 | gy (meon
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g~ 1028 B-1-4 T B-2-d ot B-3-4 HHE
10:28~ 10r40 m-1-5 Y B-2-5 L §-3-5 & #
10eal~10cE2 m-1-5 HEE B-2-f Sumnagy Rahman B-2-6 HEH
52 ~11:0 Brest Time B-3-7 HEM
11:04~11:16 B-1-7 M E B-2-7 P
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11:38~11:40 m-1-3 ags B-2-9 Ram Singh
FELAEANIN

10:a0~11:52 a-1-10 HEe m-2-10 s
11:52~12:04 B-1-11 L] =2-1 asy
1EDA=1216 B-1-1d HEH n-2-12 oEY
1E2=-1313 Lunch Tima
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i = TH [ Al SEHUNE JERE RFEA R0 DN DG

- WHEE | #EY (AUNEYNTTE SNREYRWHEE
15000~ 1520 Phote Time [ Colles Bresk

Invitad Talk (I Fipoem & Gramg Balirmom | Chair | H&e (HET
15:20~1600 | cnfaan Poedts | KU Leuven (Beigum) & UMCS (Poland)

Modaling CME Evalution from the Conona 1o the Earth and Beyond
1600~ 1800 Paster Sessien
1600~ 20000 Banouet (Grardd Ballnacen)
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PROGRAM

Apr. 29. (Fri)

02:00~09:15 N=1=1 yaz N=2-1 et ] N-3-1 Huy
0515~ 0930 h-1-2 HEd h-2-2 Bag W-3-2 e
0930~ 06eas W-1-3 Rug N-2-3 2Ea w-3-3 |
09:45~ 10000 N=1=4 uRg N=Z=d L=l 1]} W=3=-4 LIl
1000115 W-1-5 Fuan =25 IR

EhHHSES BN
100851030 W=1=6 b h=2=6 HNE
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10645~ 11:00 Break Time

11:00-11:15 w-2-1 e - 10401120
11:15~11:30 \-2-3 AT o 1 :cg;;-zu
11:30~11:45 V-2-3 HEY V=33 ko
11:45~12:00 V=24 1Y LR 1 ﬁ; Lz.m
100~ 1E15 W-2-5 ik ﬂﬂgi:iaﬂ
1230~ 1300 Closing Ceremony : Grand Ballroom |

F+ PEREY. FRABY ANY

4 Bull. Koe, Spa. Soc. 31(1), Apr 2022



PROGRAM

Poster Session

4, 28. (Thu) 16:00~18:00
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PROGRAM

Poster Session
4, 78, (Thu) 16:00~18:00
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PROGRAM
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ORAL PRESENTATION TITLE

TFEHE =5 HS 3 ARE

48 274(=)

HIYEY (JUSEE 1)

14:20 [I-1-1)
PIC=DSMC Simulation of Hall Thruster Plume
Flow under VLEQ Operation Condition

Geonwoong Moon, Eunli Jun’
Korewr Advanced fnwirnure of Scienoe and Teohnology

14:35 [I-1-2]

Design of Autonomous Attitude Control Algorithm
of Multi=Static SAR Micro-Satellites for HRSI
{(High Resolution Strip-Map Imaging)

Sangwon Lee'. Jeongbae Kim'. Sang-Young Park'.
Jihae Son’, Sung-Chan Song’

I.-1:~£'|"I'.l|.l:l-'ﬂ.'.l.lT.l.I'|:'.‘.' aned Controd fab Yonse! Diniversor
".'E'.-I.".-'.-I.ﬁ’ Swtern fah Forss Universin
"'H.r.uw:n'm Sasfevhy Cormacarion

14:80 [I-1-3]
Praliminary Study of Wide Frequency Range
Fluxgate Magnetometar

Woohyun Jo, Ho Jin, Khan-Hyuk Eim,
Hyeonhu Park, Woain Jo, Yun-Ho Jang,
lehvuck Shin

Schoo!l of Space Reseanch, Ayume Mee Universivy

15:05 [I-1-4]

The S-Band RF Test in PVSAT FM AIT
Sangil Ahn', In Hol Koo', Sang Hyun Han®,
Jung Mo 'I';Ln.!-l.:. Srung Hoomn Han®

' Koner Aerospuce Research fnstitee
TAsia Paciic Saelfe lnc

15:20 [I-1-5]

Geo-Kompsat 24 Telemetry Data Long-Term
Anglysis Software (G-TLAS) Prototype
Developmeant

Junghyun Lee’. Sungchul Park®, Seokrae Jang’,
Sangcher] Lee'

10 Bull, Kor, Spa. Soc, 31(1), Apr 20272

I.l'l.'r.r.'u.'l Aerripace Reseancd fseirire (AR
e fn Time (1T Sodurion

15:35 [1I-1-6]
Calibration Plan and Eary Results of Moise Test
for AIMAG onboerd CASSE00-3

Dooyoung Chol', Ewangsun Bvu®, Seunguk Lee’,
Junchan Lec®, Chang Ho Woo®. Euniin Jang®,
Jaemin Hwang®, Wonhe Cha®, Cheong Rim Choi’
"Chumebad Nariomal niversivy

 Speliiee Technology Rewearch Center (SeTReac), Korea
Adfvarced Instiiure of Sofence and Feehaoioes

15:50 [I-1-7]

Retrieval of Precipitable Water Vapor from
Ship-Borne Multi-GHNS5 Measurements in the
Ocean

Dong-Hyo Sohn'. Byung-Kyu Chol', Yosup Park®,
Byvung-ll Lee’

F Kovea Astronovmyr and Space Sieoce fnstinge

"Ju.'th":u frarinwe of Ooean Solenoe ond Technafogy

Y Narional Meteorofagical Sarellite Cenrer. KMA

16:05 [I-1-8]

Coordinate Modeling for Optical Alignment of
Off-8:05 Reflective Telescope

Jimin Han'. Hoiae Ahn', Joong Kyu Ham®,

Daewook Kim'. Geon Hee Kim®, Jong Gyun Kang.
"l"l:l-ung T:u'_' F.'wuk", nlibl."'HL"E J.E'I.", "|"|.ru|‘||5:~iL: |":kr]-;*,
Bongkon Moon®, Seunghyuk Chang®, Soojong Pak''

! Schoal of Srce Research and fasninure of Nansad! Soence;
Avimg Hee Datvesin

* derapace Oprics Conrer, Hanbar University

Viames & Wi Collane of Ooricl Scences, Daivesin’ of
Arfrang

Y Korea Astronomy amd Space Sience fnstiie

5-I'_'L'.ul'-w' for fntepriten! Srant Sersors. Korea Advanced
hsrfrae of Soivace and Teohnalory (0AST?

16:30 [1=-1-1]

MGM Analysis of Shield Volcano with
Olivine—-Rich in Birt E

Ik=3ean Hong, Yu Yi

Deparimenr of Astranamy, Space Sckenoe and Greology,
Chwngnem Navkona! Unfversiny



16:45 [II-1-2]
Test Particle Simulations of the Dynamics of
Flasmas argund Lunar Magnetic Anomalias

long Hoon Lee. Ensang Lee, Jongho Seon

School of Space Reseanch. Kyung Hee University

17:00 [II-1-3]

Simulation of KPLO Flight Dynamics Subsystem
Using Blind Test Data for Operational Readiness
Preparation

Young-loo Song, Jonghee Bas, SeungBum Hong,
Jun Bang. Jae-ik Park., Young-Rok Kim

Keweat Aerospuice Reseanc fnsiifute

17:15 [lI-1-4]

Development of Lunar Underground Detection
Mission Using Low Frequency Radar for Korea
Lunar Lander (KLL)

Gi-Hyuk Chol Dac-Yeong Kim

Kovest Aeraspace Research fnssitune

17:30 [II-1-5]

Predicting Fast Temporal Changes of Energetic
Neutral Atom Flux in the Outer Heliosheath
Ji-Hyeon Yoo, Dae Young Lee

Deparmment of Asrronomr and Soace Scienoes Chngbual
Vonrana Liniversin

17:45 [Il-1-6]

The Eardy Activity of Jupiter Trojans after Thair
Migration through Exploring a Thermal and
Mechanical Evolution

Eunjin Cha'?, Young=Jun Chai'*, Minsup Jeang’

| Wonss Astrosoray sl Space Schersce lrsine
*Uintversty of Selence and Technology, Koren

18:00 [11-1-7]

Gravitational Potential Estimations for the
Mear-Earth Asteroid Ganymed (1036)
Jinah Lee, Chandeok Park

Dlepavomear of Asironomy, Yorsed Liniversite

DORAL PRESENTATION TITLE

H2URY (QHEEE 1)

14:20 [1-2-1]
Development of a Diagnostic Coronagraph on the
155 CODEX Progress Report

Yeon-Han Kim', Seonghwan Chot'. Su-Chan E-:-nn'.
Eyungsuk Cho'?, Jeffrey Newmark®,

Nat Gopalswamy®, KASI-NASA Coronagraph Team

! Korea Asronomy and Space Science Instiame

! University of Sclence and Technalogy

Y NASA Goddobird Apace Fllehe Comer, US4

14:35 [1-2-2]

CORIFS2.0: CORonal Integral Fiald
Spectropolarimeter for the Total Solar Eclipse
Heesu Yang'. Kyuhyoun Cho®, Su-Chan Bong',
Seoung-Hwan Choi®, Jihun Kim®, Juhyung Kang',
Donguk Song'

! Kerrea Astromaovtay and Space Seleoce fostiine
* L oedheod Mertin Soler Astrophrsics Labomiony

14:50 [1-2-3]

Design and Preliminary Experiment of Integrated
Plasma Measurement Payload, AIPIM for
CASH00-3

Junchan Lee', Ewangsun Ryu', Chang-Ho Woo'.
Seunguk Lee®, Eunjin Jang'. Jaemin Hwang'

! Snveliite Technology Ressarch Center (SaTRecl Kevea
Advarced Instivne of Soferce and” Teohnology
*Chunsial Marfonad Uinvversin

1506 [I-2-4]
EQM Design Progress Report of tha LAMMAP
Scientific Instrument for the CASS00-3 Satellite

Kwangsun Ryu', Junchan Lee', Seunguk Lee'*,
Chang-Ho Woo', Eunjin Jang', Jaemin Hwang'.
Jinkyu Kim', Wonho Cha', Dongkook Kim'.
Bon-ju Koo', Seong-Og Park', Du-young Chol®,
Jeongrim Chol’

SaTEel, KAIST

Dbl Narfoma! Uiversin

15:20 [1-2-5]

Spectroscopic Detection of Alfvénic Waves in the
Chromospheric Fibrits of a Solar Quiet Region

SRR METM 1R, 202249 48 1



ORAL PRESENTATION TITLE

Hannah Kwak. Jongchul Chae

ool Narmanal Universior

15:35 [I-2-6]

Propagating Alfvenic Waves Dbserved in the
Chromosphere of 8 Sunspot Region: Tales of
Three-Minute Waves and Ten-Minute Waves

Jongchul Chae

Seapdl Navtarpal! Dniversie

158:80 [I-2-7)

Dynamical and Tharmal Properties of RBEs and
AREs Derived from Fast Imaging Solar
Spectrograph

Eun-Kyung Lim", Jonpchul Chae®.

Vasyl Yurchyshyn', Heesu Yang'.
Kvung-Suk Cho'% Kyuhyoun Cho'

'R'r.!.rt-q Acrromamy and Soace Sclenoe Insriine
Lnivessioe of Scivoce and Technolsy

* Sevonnd Meritovm! Eniversho

"E!'ﬁu Beare Sonfar Observarea, NIT LS4

16:05 [I-2-8]

Generation of Corcnal White Light Images from
Extreme Ultraviolet Solar Images Using Deep
Learning

Bendict Lawrance', Harim Lee', Eunsu Park’,
H-Hyun Cho', Yong-lae Moon™, Jin-Yi Lee',
Shanmugaralu®, Sumlaya Bahman®

Iﬂnn.m.'n:w of Astronorny and Space Sclerce. Ryumg MHee
Lniversiip
“Sohoo! of Space Research, Kwang Hee Universiy

!'f?mrmm'.-r.r of Piasics, And Amarcty Colieee, Kerenanhur,
fractia

16:30 I-2-1]

A Study on the Characteristics of Space
Exploration Mission Orbits Using Domestically
Developed Launch Vehicles

Bangyeop Kim', Jaemyung Ahn®

| Kovest Aerospace Research lnstitiee
“Koner Advmnced fneriirte of Scierce and Technoloey

16:45 [II-2-2]
Free Space Optical Communication for Space
Communications

12 Bull, Kor. Spa. Soc. 31(1), Apr 2022

Sponghwan Chi', Jeong-Yeoll Hizn'?,
Sang Yeong Park®, Joon Hub®, Kihun Lee

! Kovea Astromoy ansd Space Scieace Instinwe
‘iniversitr of Solence and Technology

Y Hanwha System Co, Led

 Deterase frcferstry Technology Center

17:00 [i-2-3]

Proposal of Development Perspactive for Korean
Space Telescops

Jeong-Yeol Han'*, Wooiln Park’, Youra Jun',
Jibun Kim', Yuniong Kim'. Sconghwan Chod',
Young-So0 Kim'. Ji-Hve Baek'. Bonghen Moon'.
Biho Jang'. Jee-Woo Kim', Sungwook E. Hong'~.
Youn Kil Jung'. Soclong Pak’

' Kevea Asironomy and Space Sclence Instiiute
i Limhversity of Schence angd Techoodogy
".n'n.'r.'mg MHee Unhversine

17:16 [-2-4]
Helosphere Observations at Lagrange Points
Kyung-Suk Cho. Junga Hwang, Jeong-Yeol Han,

Seonghwan Chod, Eun Kyung Lim, Jungioon Seough,

Young-500 Kim. Rok-soon Kim, Jongdae Schn,
Jikun Kim, Joefin Les, Soyoung Hong

Korea Astrovormy aod Space Solence frstiine

17:30 [-2-5]

A Multi-Purpose Haelophysics L4 Mission
Junga Hwang'*, Kyung-suk Cho'?,

Jeongreol Han', Seong=-Hwan Choi',

En-Evung Im'~, Jeoungiun Seo', Young-Su Kim',
Roksoon Kim', Jongdae Son', Jiheon Kim'.
Jueiin Lee'”, Soyoung Hong'

' Kovea Asrromomy and Space Science Institure
aﬂ'hll'l'.'.l'b-\.l'l'_l-' af Sclence and Tecfnolog:

17:45 [I-2-6]

Proposal of Highly Eliptical Magnetosphare and
Tail Region Survey Mission as a Step—Stone for
Deep Space Exploration

Evwangsun Byu, BtM Members, 556 Members
SaThel, KANT

18:00 [n-2-7]
Eleetron Drift Instrument (EDI} for Future Korean



Miszions
Jacheung Park'?, The Space Sclence Group (850}

' Korea Astromorty aad Soace Sclence [rafeie
*Universiny of Seience and Technology

18:15 [I-2-8]

Space Explomation Using Mass Spectrometer
Jingeun Ehee, Ju Woo

Youngin ACE Co., Lrd

H3gEY (HEE)

14:20 [I-3-1]

How Can We Decide a Coronal Mass Ejection
will be Geoeffective or Not?

Kvung-Suk Cho

Kot Asteomdovrny and Sponce Sefence fnsiiiune

14:35 [I-3-2)

Evidence of CME-CME Interaction in tha
Interplanetary Space

Rok=Sson Kim", Stefaen Poedes™,

Brigitte Schmileder’™. Jasmina Magdalenic®

| Korenr Astrovomy and Srace Sclenoe fnstite
I Karholiehe Universiteit Lowven

* Roval seratarr of Belelien

*Observaroire de Parfs Section Mewdon

14:50 [I-3-3]

Multi-Point Observations of Flux Ropes Using
PSP, STERED, and Wind

Kvung-Fun Choi’. Dae-Young Lee',

Kataihide Marubachi®

| Brepernemeny of Astronomy and Space Science. Chanebiol
Nirrfonal Universiry

fNrtenad Instinre of Informarion and Communbcations
Techaodogy. Todyo Separ

15:05 [1-3-4]
Sofar Wind and CME Propagations from Sun to 1
AU with MHD Simulation

Junmo An

Letparrnet af Astreaomy and’ Space Sicence. Krng Hee

ORAL PRESENTATION TITLE

Linfversin:

15:20 [I-3-5]

Effects of Geometries and Substructures of
ICME= on Geomapgnatc Storms

Jae-Ok Lee', Kyvung-Suk Cho’, Rok-Soon Kim?,
Sonfeang _|',1|:|g"‘. Katsuhide Marubashi®

I Chegrsars Natfora! Lleivesny

: Novea Asrronomy and Space Scienoe Instimre
*Ji'r.'.u'.'x Hee Liitversls

! Aol Space Envircamenr Resepncf) CoRsormium

15:36 [I-3-6]

Coupling of the Magnetosphere and the Polar
lonosphere during Storms and Substorms from
an Observational Point of View

Yukinagn Mivashita'
! Koren Astronoery and' Space Scfence fnstiirne
*University of Science and Techoologr

1860 [I-3-7]

Global MHD Simulations of the Solar
Wind-Magnetosphera-lonosphere Coupling
Eyung Sun Park

Deparement of Aseromaay and Space Sofemon. Chiapnbol
Nariomal Universi

16:30 [I-3-1]

Responses and Changes in the High-Latitude
Upper Atmosphere during Solar Activity and
Geomagnetic Storms, and Their Global
Propagation

Young=5i1 Kwak

Korea daromonn oo Spoace Sclorce (it (0SS

16:45 [I-3-2]

lonaspherc Responses over North—East Asia and
Europe during the G3 Extreme Geomagnatic
Storm (Nov 4, 2021) Induced by Solar CME
Evant

Jeongheon Kim', Young-5il Kwak'?, Hosik Kam'.
Jae-Wook Lee'™, Tae=Yong Yang',

Woo Kyoung Lee'. Junseok Hong'. ChangSup Lee’,
GeonHwa Jee!, YongHa Kim', JongYeon Yun'

I.ﬁ.'n'.l'.'L'.'J Astronovry and Space Scieace fnsefre, KAST

gaPsnatee H31A 18, 20224 48 13



ORAL PRESENTATION TITLE

'In'.'i:'.l'rl.-'.'.\.f.',h' of Sieace and Technology, 8T
*Kovnesr Polir Research Insiiue. KOPRY
fharenan Mattonad Patvessing CAL
*Kores Snoce Weather Cenver, ASWAC

17:00 [11-3-3]

Modulation of High-Latitude lonosphere and
Maesosphere in Responding to Energetic Electron
Precipitation () 30 keV) during Geomagnetic
Disturbances

Young-Sook Lee', Yong Ha Kim', Young-5i Kwak®

'l".'.l'l.u.-;,ur:l.-u:ll MNariowr” Daiversine
:ﬁ.'m'.'r Astronmarmy dand Space Sclerce [t

17:15 [I-3-4]

Polar Middle Atmospheric Responses to High=
Speed Solar Wind Streams and Geomagnetic
Stroms

Gdu.lld:.'.'l.'u_ll.'d.-' =, _Ii':Hl:-L- Lee', In=Sun ﬁ':ng"
' Konesr Polar Research Inseitute

E‘n'.:-'r.'.l'|.::'.ﬂ-if.l;:' af Soience and Technolagy

3 Yevsed Urplversaity

17:30 [1-3-5]

Geomagnetic Activity Impacts on Meteor Plasma
Trails in the Mesosphere and Lower
Thermosphera

Hosik Kam', Young-5il Kwak'*, Jeong-Heon Kim'.
Junseak HrJ:uL". Yong Ha Kirr, Changuip Lea’,
Jeong-Han Kim*, Tae-Yong Yang', Jacwook Lec',
Seonghwan Chot'

'.i"-:-.rt:r Asrranamy and Space Sclenoe Inwrinre

! Deparrment of Astronomy and Space Sclence. Korea
Universiiy of Scfence and Technology

"'.n"..h-nw'r.'nem of Avironowny, Space. and ey, Chomemvm

Mirioaa Dndversine
*Evision of Polar Apospherc Soieooes. Ko Podir
Reseerch fnsiinre

17:45 [II-3-6]

Investigation on lonospheric and Thermospheric
Variability Using Specified Dynamics WACCM-=X
2.0

In-5un Song, Ja Soon Shim, Wonseok Lee
Deparmnent of Aimospiherfc Solenoes, Yonsed Liniversity

14 Bull, Kor, Spa. Soc. 311}, Apr 2022

18:00 [n-3-7]

Development of Space-Borne Wide-Field
Awroral/Airglow Imager

Wiy Kyoung Laa' Seanghwan Chod',
Kyoung-Min Roh'?, Young-5il Kwak', Jihun Kim',
Yunjong Kim'. Jongyeop Park'. Jihye Baek',
Jong-Kyun Chung', Jacheung Park'?,

Tie=vomng "|"i|ng:- Dukhaeng Lea®, Hyasash Kil*,
Larry |. Paxton’, Geonhwa Jee', Yongha Kim'
'n';.".;w.-.l Astranamy and' Space Soienoe fnstinie
Lhvers iry el Sefence i’ Techiology

1_.|'I'.“\:5ﬁ'5 Hoplins Dniversthy' Appdied” Plyysics Labanmtory
"Wovea Polar Researeh faseirune

.'-f e Nacora Ciiveesity

48 28%(%)

HISEE (QBESEE )

02:00 [I5-1]
Duter Space and International Order

Chin-Young Hwang

Korea Aderospace Sesearch fnstituese

09:40 [m=1-1}

Dwvarview of Planning Research on the Korean
Lunar Lander Project

Yee-Jin Cheon

Koma Aerospace Research Tndlfinre

02:52 [In-1-2]

Introduction to Science & Technology Mission
Formulation (STMF) Working Group Activity for
Korean Lunar Lander in 2030s

Bongkon Moon

Korea Astronormy aid Space Sofence [nsiliee

10:04 [I-1-3]

Korean Lunar Lander for Exploration: Preliminary
Design of Systemn and Architectura

Hyungioo Yoon

Kored derospce Research Tnstienee



10:16 [IN-1-4]

Fotential Science Topics for Future Lunar
Explorations

Chae Eyung Sim

Koren Asronomy amd Spoce Science fassiure

10:28 [I-1-5]
Technology Demonstration Trends in Recent
Robatic Lunar Surface Missions

Dong Young Rew
Aowvest Aerospace Ressirch lasiinne

10:40 [I1-1-6]
Proposal of Multi-Band Imager for Lunar Landar

Jeong-Yeol Han', Youra Jun'. Chae Kyung Sim',
Young-Saa Kim', Bongkon Moon',

Hyounghkwon Lee®

! Korear Astronamy and Space Sclence fnsnliuve
University of Science and Technolgy

et SPACE fnc

11:04 [I1-1-7]

Active Meutron Spectroscopy to Measure
Abundance of H/OH-Bearing Materials and
Rare-Earth Elements on the Lunar Subsurface

Sung-Joon Ye'. Sukwon Youn'. Uk-won Nam®,
Won-Kee Park’, Jongdae Sohn’, Hongloo Kim',
Sunghwan Kim®, Jintse Hong', Insoo Jun®

' Doparmment of Applied Bioengineening and Research
fmstitirte of Comverrence Sclence, Grodoate Shood of
Conrerngence Sofenoe mnd Teohrakan: Seowd Mariora!
Uiy

*Koves Astromonmy and Space Science lstitate
*Deprtment of Physkes, Krungpoosd: Natona! University

* Deymrerment of Radiological Scamoe, Choonsi Dniversine

‘“R' oveat Ararmle Eoergn Researc fnsdfrate

“er Propulsion Laborarory, Californta Instinre of
Techmology, Pesadera, Culformia, L5854

11:16 [In-1-8]
Dosimetry of Human Exploration on the Lunar
Surface Using Si-Sensors

Sunghwan Kim', Uk-won Nam®, Won-Kee Park®,
Jongdae Sohe®, Hongioo Kim®, Sincheol Kang®,
Sung-Joon Ye'. Sukwon Youn'. Insoo Jun®

Iﬂn{.:l.w.'m'.rr! of Radipdowical Sclence, Cheomely Universdty

ORAL PRESENTATION TITLE

!.ﬁ'mu Astrorvir amd Space Sedience fnstitine
’.n!?bc.run'r.lwr af Mhsics. Knmgeook Novfea” Dinfvessine

| Deparrmene of Applied Bloergineering. Croduate Schood of
Camvergeace Soience and Technoiogy, Seow Moo’
Undversire

Yier Propuldion Labonvors, Calferala fnsrinse of
Technaloey, Pusadeny, Crifornie US4

11:28 [In-1-g]

Good Energy Resolution and High Gamma
Detection Efficsency Crystal Scintillators for Space
Misaion

Hang oo Kim', Phan Coc "r'u::-np;', Arshad Khan',
Nguyen Thanh Luan'. Sinchul Kang',

Uk-Won Nam®, Sunghwan Kim®

! Krmgmonl Nationa! Universiiy
{ Korea Astromoemy and Space Scieoce Instinee
Y Cheangly University

11:40 [I-1-10]

Lunar Architecture ISAU System & Role of
Private Sector in the Fiald of ISRU in Korea
Ewang=500 Jung', Won-5uk Lee',

Koo-Young Kwon', Sun-Kyu Les

! i AFTORECE
{ Hanmida Systers

11:52 [=-1-11]

Lunar Science Expected from Magnetometers on
the Surface of the Moon

Seul-Min Back', Ho Jin®, Khan-Hyuk Kim*
Young-Jun Chal'?

! Kerea Astronom) amd Space Selence fastinge
*School of Space Research, Kyung Hee University
Viniversiry of Sclence and Teehmology

12204 [IN=-1-12]
Particles-and=Figlds Instrument for the Korsan
Lunar Lander Mission

Woo-Hyeong Seal. Jongho Seoan, Ho Jin,
Ehan=Hyuk Kim
Sctonl of Space Resosireh,. Kunw See Universiay

13:30 [SE=28)

SRPaRNYR MM 18, 20224 48 15



ORAL PRESENTATION TITLE

15:20 [IS-1I]

Modelling CME Evolution from the Corona to the
Earth and Beyond

Stefann Poedes

KU Lewven (Beloinm! & UWES (Pobmnd

H2YHE (QA=EE )

09:40 [IN-2-1]

Revisiting the Source Regions of Solar Energetic
Particles by Synchronic Potential Field Source
Surface Model

Jinhye Park', Hyun-Jin Jeong®. Yong-lae Moon™-

If:il:ﬁ"c.i'."h'l?l:".'h" of Asromamy akd Seace Soienoe. Krnne Hee
Limviersiey
“school of Space Rescarch, Kyvung Hee Universir

09:52 [I-2-2]

Study on Plasma Heating abong a Current Sheet
in Monequilibriurm

Jin=Yi Lee', John C. Raymond®,

Katharine K. Reeves’, Chengeal Shen®,

Stephen Kahler', Yong-Jas Moon'.

Yeon-Han Kim**

VWvwne Hoe University

*The Cener for Asrraphysics | Harvand & Smithsonian
*Alr Force Research Laborators

*Korea Astronomy & Space Science fastitune
FUnivesine of Scieice and Teclnoley

10:04 [I1-2-3]

Toward Accurate Ai-Generated Solar Farside
Magnetograms and Their Applications
Hyun-Jin Jeong', Yong-Jae Moon'®, Eunsuy Park®,
Harlm Lee’

"choo! of Space Rescarch, Kyung Hee Universiy
I Deparmment of Astronomy and Space Sclence, College of
Applied Scfence. Krung fAee Unfrersine

10:16 [In1-2-4]
3-Day Time Seres Forecasting of Solar Wind
Speed by Deep Leaming

Jthyeon Son'. Suk-Kyung Sung’, Yong-Jac Moon'”,
Harim Lee*

16 Bull, Kor, Spa. Soc. 31(1), Apr 2022

I.‘i.:l'.-:h'.n" o Zpdee Meseanch, UVriag Hee Uinfversine
"ﬂc.rwr-'.lwr o Astrarantyy amd Space Soieace, Kamg Hee
Limiversiry

10:28 [In-2-5]

Determination of Three-Dimensional Parameters
of Coronal Mass Ejections Using & Deep
Learning Method

Hyveoncok Na' Yome=lae Moon'?

I.l!-h.'.r'.'lrlr.ll-r.-.lr o Astremaory and' Space Sdeace, Ky Hee

Liriversiry
* Srho] of Space Research, Knwg Hee Usiversity

10:40 [N=2=8]
Fast Reconstruction of 3=D Solar Faramebers
Based on MAS by Deep Leamning

Suminve Enhmon, Seungheon Jeon, Hyun<Jin Jeong,
Yong-lae Moon

Sehoal of Space Resesrch, K Hee Dniverssine

11:04 [-2-7]

Observation of Auroral Electrojet Echoes
Expanding to Middle Latitude by Fort Hays
SuperDARM during Sudden Enhancement of Solar
Wind Dynamic Pressure

Sook-Min Song, Young-Sook Lee, Ram Singh,

¥, H Kim

Deparimens of Astraramny and Spaoe Sclenos, Chungnem
Nariopg! Universivy

1116 [I-2-8)

First Observation of D-Region Eastward Plasma
Flows Channel Participating in lonospheric Plasma
Convection in the Post-Midnight of the
Deern-Call

Young=-Sook Lee'. Yong Ha Kim', Ram Singh',
Young-51 Kwak®, Seck-min Song’

'-I".'.":lu.rl:a'm'm Natfona' nfeersiy

ot Astronsovry and Space Scieoce Institre

11:28 [n-2-9)

lonospharc Density Responses to the Prompt
Panetration Electric Field during the Space
Weather Event over the East-Asian Sector

Ram Singh', Young-Sook Lee’, Seok-Min Song',
¥, H. Kim'. Jong=Yeon Yun®, 5, .‘i-rip:.ﬁl'.l".



E. Rajesh?

'n"?:*_,mmrn." af Asrromomyp ad Space Spfence, Clhananam
Mrdfetal Dladversicy

L eworvation Dvision, Kored Soacer Wempnher Comer (KSW!
Mediun fastirure of Geoms mrresisear (G Werrabad, foalin

11:40 [IN-2-10)

A Comparison of MLT Winds Observed from the
Ground- and Satellite-Based Observations over
South Korea

Jaswook Lee', Young-5il Kwak'', Hosik Kam®,
Hyosub Kil*, Jneheung Park’. Jeongheon Kim'.

Junseok Hong', Tae-Yong Yang', Woo Kvoung Lee',
Changsup Lee®

' Diviston of Space Science, Korea Asromomy and Space
Sedevice Iatituie

l|'.'.|'n.-,|'Jarll.l'.r.':l?nﬂ?e' of Astropomy and Space Solerce. Alorea
Frivesiy of Soience and Technoln:

!'_ﬁ-'.".l.'h Hopidey Unfversdrr Apoiied Fosics faberutory

Y vivion of Armaspheric Scienoes, Korea Polar Rescanch
IRsrite

11:562 [I=2-11])

lonospheric Disturbances near the Korean
Peninsula Related to 2022 Tongs Volcanic
Eruption

Junseok Hong'. Hyosub KiFF, Wookyoung Lec',
Young-Sil Kwak'', Byung-Kyu Choi'

' Konesr Asrrpmamy amd Seace Scfenoe Merine
“fohns Hoplins Univerdry Applted! Posics Labarroen
*Universiny of Science and Technelagy

12:04 [Il-2-12)

Seasonal Varation of Quasi-10-Day Wave
Activity during 2012-2016 in the Southemn
High-Latitude MLT Ragion

Waonseok Lee', In=Sun Song', Yong Ha Kim®

| Beppenment of Armosphesde Scionoes, Fors Usdversiny
*Department of Astronamy and Space Sclence, (hungnam
Mol Dladversiey

HIWEE (W)

08:40 [111-3-1]
All-Sky Space Object Monitoring System: Data

ORAL PRESENTATION TITLE

Reduction Process and Some Preliminary Results

Yun Hak Kim'. Dong-Goo Roh'. Jang-Hyun Park',
Sungki Che', Jung Hvun Jo', Jeong Yoo Hong',
Hong-Suh Yim', Mansoo Chol', Myung=fin Kim',
Eun-Jung Chai', Jin Chot!, Jiweong Yu',

Seongho Son’

! Kerea Astronoery and Space Sclence fnstiiufe

Open Sky Parmers Inc

08:52 [-3-2)
Real-Time Conjunction Assessment and
Maneuver Optimization in SPACEMAP

Seunghwan Chol'?,
Mohamed Elsadig Osman Abdelkarim'=,
Joonghyun H}'u';:'. Deak=%a Kim'

' EPACEMAP

* Deparement of Mechanical Engineering. Man Yang
Limlversiry

"I'{.ln-l.ln'.n' Doy Reseurredy Corder, M Yang Lnlversiy

10:04 [In=-3-3)

Conjunction Assessment Based on GPL CLUDA
Jiwoong Yu. Sungki Cho. Jung Hyun Jo.
Eun=Jung Chol, Jin Choi

Korea Asroronny aodd Space Seforace frstitne

10:16 [=-3-4]
Space Object Conjunction Assessment Activities
for KARI Satellite Constellation in 2021

Jwedong Seome. Okchul Jung, Youeyun Jung,
Sae-Han Song

Korea demspace Sesearch Tnsrivre

10:28 [I-3-5]
Case Study of Tracking Space Object Using the
OWL=Net: Abnormal Public Space Data

Jin Choi. Myung-lin Kim. Dong-Geo Rho,
Eun=Jung Choi, Eun=Ss¢ Park. Hong=Sub Yim,
Juna Hyun Jo. Sungkl Cho

Korea Asronomy and Space Sclenoe fRerfe

10:40 [I-3-8)

Orbit Determination Strategy Using Optical and
Radar Data for Space Situational Awareness
Eum=Jung Choi, Jin Chol, Jiwoong You, Sungki Cho
Korea Astrososmy aod Space Scfemoe fstitine

S@mITarele MM 18 20224 A% 17



ORAL PRESENTATION TITLE

152 [I-3-7]

Cperational Status of Space Situational
Awarenass Observation System in Korea National
SSA Organization (NSSAD)

Jung Hyun Jo

Kewest Astrovdovnys arnd Spurce Scefeemce fastiore

48 299(3)

HIREY (QMEEE 1)

02:00 [V=-1-1]

Rendezvous Mission to Apophis: |, Mission
Crvarview

Young-Jun Choi'” on behalf of the RMA Texm

In‘.-'_-.flr.r Asrronairy g Seace Sclerce Ssniiime
*Uinivercity of Science and Technoloey

09:16 [v-1-2]
Rendervous Mission to Apophis: Il Science
Goals

Myung-Jin Kim', Hong-Kyu Moon',
Young-lun Chol', Minsup Jeong'.

Masateru Ishiguro®, Youngmin Jeongdhn',
Hee=Jae Lee', Hongu Yang', Seul=Min Bask',
Jin Choi', Chae Kyung 5im', Dukhang Lee,
Dong=Heun Kim"*, Euniin Cho'?, Mingveons Lee'?,
Yoonsco Bach', Sunho Jin'. Jooyeon Geem®,
Hanghin Jo!, Sangho Choi’, Yaeil Kim®,
Yoonyoung Kim', Yuna Kwon'

'"Koner Astronory and Spece Sclence Instinge
*Univ of Science and Technolags

b ool Niretovierd Lirafvarsin

Y Chumetuek Narfonal Universir

P Vowised Liniversity

®Auburn Lniversity, 054

T rechmte Universitr of Fraunsefrivelg, Cerren

09:30 [v-1-3]
Rendervous Mission to Apophis: 1ll. Pol&Cam
and Oparation Scenario

Minsup Jeong'. Young-jun Chol'”,
Hong-Kyu Moon', Myung-Jin Kim', Jin Choi',
Bonakon Moen', Dukhang Lee’

' Korewr Astronarny and Snace Sclerce fnstifoe

18 Bull, Kor, Spa. Soc. 31(1), Apr 2022

zl'.-'.'h"r'r.'m'r_l' o Ao i Tachmologs

09:45 [V-1-4]

Rendervous Mission to Apophis: 1V, Trajectony
Dasign

Purcum Kim. Sang-Young Marck

Astrodynanrics and Comrad Lab, Yonsel Unfversiny

10:00 [W=1=5]

Rendezvous Mission to Apophis: V. Changes of
the Spin State of Apophis during the 2029 Earth
Encounter

Youngmin JeongAhn’, Hee-Jae Lee!,
Myung=Jin Kim', Hong-Kyu Moon',
Young-Jun Choi'?

' Kavea Astronomy and Space Scienoe Instimne
LUmiv of Science and Technalogy

10:15 [V-1-6]

Rendezvous Mission 1o Apophis: V1. Physical
Properties of Apophis Revealad from the
Dbservations in 2027

Hee-lae Lee', Myung-lin Kim', Dong-Heun Kim'?,
Hong=-Kyu Moon', Young=Jun Choi'! on Behalf of
the Apophis Observatlon Team

! Krrea Astromaovtay and Space Seleoce fostiine
"ff.&nuij.'.fml' Narfoaa! Undversiy
lI|f'.u.'l'.:u'sl-.l'r_r o Sfence dand Techoolog:

10:30 [W=-1-71

Astercid Exploration Mission and Trajectory
Design: Formulstions, Charateristics, Solution
Approaches and Analysis

Jin Haeng Choi, Chandeak Park

Fovrse' Liniversiy

H2YEY (OHEEE 1)

09:00 [v-2-1]

Assessment of Polar lonospheric Observations by
VIPIR/Dynasonde at Jang Bogo Station,
Antarctica: lonospheric Densities

Eunssl Kim', f:L"l:II'Ih'“-'.L_IL'EI:. Young=Bae Harm"*,



Changsup Lea®, Hyuck-lin Kwon!, Junseok H::-nn".
Mickolay Zabatin', Terrence Bullett

| Korer Pobir Research Inssiute

*Koner Diversiny of Sclence and Technology

* Ko Asrromarmy and Seace Sofenoe Insninne
 Deparnmens of Elecrrical and Comparer Engineering,
Linlversity of Colorady

ls'l:-t?l'.l.l.'ll.l'.'l'-!'.rl-l.' Fesriviee for Kesearel e Fovirommenia
Soienoes, Universiny of Colorado

09:15 [V-2-2]

Reconstruction of the Regional Total Electron
Content Maps over Korean Peninsula Using Deep
Convolutional Generative Adversarial Metwork
(DCGAN) and Poisson Blending

Se-Heon Jeong' . Hyosub Kil', Woo Kyoung Lec’,
Socieong Jang®, Yong Ha Kim'. Junseok Hong',
Byung=-Kyu Chol®

'f.'.-'r.u.u,m'.'um SNerttewany Difversdsy

".'i.i'.-.rnr Asrranomy and Space Scfenoe Instinese
L.-!m'.u'.'f.m" Phisics Laborarory. fobns Hoslins Drfeersti
*Krng Hee Universin

08:30 [v-2-3]

The Flan of lonospherc Alerts & Forecast
Services by the KSWC

Jong-Yeon Yun

Mifonn' Badlo Reseanch Agency, Kovean Space Weanher
Coter

0945 [v=-2-4]

In=Sity Enargetic Particles Flux Measurements in
2021 Using KSEM on the GK2A Geostationary
Satellite

Daehyeon Oh, Jivoung Kim

Moo Mereorodogioa! Saredire Cearer, Korea
Mereoradowical Adminisrarion

10:00 [v=-2-5]

Statistical Study of Low Energy lons Originated
from the Dayside of the Moon in the
Geomagnetic Tail

Jaehes Lee', Khan=hvuk Kim', Seul=Min Baek®,
Ho Jin'

'Kvung Hee University, Korea

:ﬁ.'m':l Astronorny ard Meace Seferoe fminme

ORAL PRESENTATION TITLE

10:15 [v-2-6]

Observations of lon Flattop Distributions at the
Quasi-Perpendicular Bow Shock

Hee=Eun Kim', Ening Lag', Gearge K, Parks®

Fehond of Spuce Research, Kvine Hee Ditfversiey
'I.;'-;:l.;.ll_"l:' Sciences laboravory, Universivy of Cattfarmia
Borladey, CA4 U584

11:00 [v-2-1]

Statistical Analysis of Pcl Wave at Mid-Latitede
Detected by BOH Magnetometer during Solar
Cycle 24

Jaevoung Kwak®, Junga Hwang'?, Jacheung Park™.
Jiwoo Kim®

' Kovea Asronomy and Space Science Institure
Jfk';nxlrm'.-:n' of Acrronomy end Spoce Science, Difversity of
Sctence and Technofaey

I.I'.-'ll.'J"-'ll'.'I.'H"’.']l' of Aty Spdce Soieice amd Geodogy
Chrsmgram Narfona! Cnfversier

11:16 [V=2-2]

Hybrid Simulations of Cold Protons and Helium
lons Energized by EMIC Waves in the Inner
Magnetosphere

Jong-Woo Kwon', Khan-Hyuk Kim', Kvungauk Min®

Paebond af Smuice Research, Kavie Mee Unfversiey
*Ch ungram Nationa! Lniversioy

11:30 [V-2-3]

Low—Energy lon Flux Enhancement and a
Positive Spacecraft Charging inside the
Plasmasphere

Junhyun Lee, Khan-hyuk EKim, Hee-Eun Kim,
Ensang Lee

Sedoal of Space Ressrrcty, Kimg See Dt

11:45 [V-2-4]

Spececraft Potential Changes Associated with
EMIC Waves in the Inner Magnetosphers
Khan=-Hyuk Kim. Junhyvun Lee

Kveng Hee Dniversity

12:00 [v-2-5]

Ongin of Banded Chorus: The Role of Parallel
Electron Plateau on the Monlinear Growth of
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Chorus
Eyungaulk Min

Chupmenam Marforal Dnfversin

H3yaE (HEE)

09:00 [V-3-1]

Dynamic Simulation for Verifying Control
Algorithms of the SNIPE Cubesat

Won-Sub Choi, Ki-Duck Kim., Hae-Dong Kim
Kevrea Aercspace Ressaroh Insfinne KARS

02015 [V-3-2]

Development of the Solid State Telescope
Instrument for Measuring Spatial Scale and
Energy Dispersion of Electron Microbursts

Jongdae Sohn, Jaeiin Lee, Junga Hwang,
Young=31l Kwak, Jeeheung Park, Tae-Yong Yang,
Uk-Won Mam, Wan-Kee Park, SNIPE Payload Team

Noves Astronemy amd Sperce Soieince fasefnane

09:30 [v-3-3)

Implementation of 6l Nanosatellite Separation
Switch

Min Ki Kim', Won Sup Choi', Jin Hyung Kim',
Jong Dae Sohn’, Jae Jin Lee?

Ko Aorospuacs Researeh froseitie
:.5."-:-.r|'.| Asrromamy and Space Sclenoe lsrinwe

09:45 [v-3-4)
Very=Low=-Earth=-Orbit (VLED) Cubesats for
Maonitoring Atomic Cxygen Fluance

Jacheung Park'?, Ji-Hve Back'. Seonghwan Chol',

20 Bull. Kor. Spa. Soc. 31(1), Age 2022

Y ousrwang Kim®, YunkKvong Hyon®,
Keunvoung Park’. Sunju Lee’, Sukhoon Lee’

! Kerre Astromovry and Soace Sleace fstiige
*University of Sclence and Technology

Y Kovea Aermpace Beseancl St

" Natfana! fnsinere for Mavhemaoiow' Sclences

S Chumanam Naviona! Universiy

10:40 [v=-3-1]

Boundary of Public Activities on the Promotion of
the Korea SSA& Amid Making Cocktail of Civil and
Government Policy: Difficulties on Public Science
Communication

Jung Hy¥un Jo

Korea Asaromamy aod Space Sofence fesninne

11:00 [V=3=2]
Science, Taking it to Public: Sow Your Own Kind
of Seeds

Soleome Yim
Pokang University of Scleroe and Techmalagy

11:20 [v-3-3]

A Scientist Who Writes the Narrative ‘The Life
of a Scientist’

Eun-fl Jun

Korea Advanced Inaritore of Sciance and Techoolopr

11:40 [v=3-4]

Current Status of Space Education for the
Students in the Republic of Korea and
Consideration of Researcher Participation
Jeongwon Lee

Korea Aeraspice Rescarely Tnsriore
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[P-1] Analysis of Station Keeping Performance
Based on the Use of Electric Thruster
Woovong kang, Jun=Wan Son

Kerwesl Aerospace Ressarch fsiflfute

[P-2] A Study on the Management Efficiency
Plan through Definition of ldentification Code
System and System Application for Multipurpose
Utility Satedlite Configuration Document

Chul Eang

Karea Aeraspace Bessanch Insinne

[P-3] Overview of Inter Satellite Link to Support
Multi Satellite Formation Flying

Kiho Kwon
Koren Aercspace Ressanch fnsrinme

[P-4] The Development of Mission Planning
Rules for Eores Pathfinder Lunar Orbiter
Done-Gyu Kim', Youniu Jo®

' Koner Aerospace Besearch Frstitwie

LHANCOM InSPACE

[P-5] How to Downlink Plan for Division
Reception of Satelite Imaging Data
Dong=0h Eim, Jun-Yeong Bok, Jong-Bum Pack

Naviana® Saeilte Operiion & Application Cenner,
Kowear Aerospace Beseanch fnsinne

[P-6] RFl Analysis and Frequency Management
between KOMPSAT-3 and SkySat

Myungmuk Kim, Okchul Jung, Inedong=Seong

Ketresr Aercspaice Ressinch Tsiiiae

[P-7] Quick Check of Non Explosive Actuator
(MEA) Status of CASS00 on Lawnch Site

Young=Yun Kim, Sung=Waoco Mark

Kevea Aerospace Besgroh sfifnte

POSTER PRESENTATION TITLE

[P-8] Predicted Simulation of Atomic Choygen
Erosion Using Machine Leaming Technique
{LSTM Method) for LEO-Satellite

You Gwang Kim'. Guen Young Park',

Jong Hwl Chol'. Seo Hyun Lee’

' Kovea Aerospace Beseanch Instinure

“ et Al

[P-8] Interfarance Rejection Mask Design of
Satallite Receher
Joong-Fyo Kim, Won-Gyu Lim. Sun-1k Leo

Korea demspace Sesearch Tnsrivre

[P-10] Test Configuration and Procedure for
Electrical Interface Check-Cut between
Spacecraft and Leunch Vehicle of Low Earth
Orbit

Jin-Hyuck Kim, Jin-Ho Lee

Korea derosgyioe Sesearel Tnstivere

[P-11] Sine Vibration Test for Geo-Stationary
Satellite Having Two High Resolution Optical
Fayloads

Chang Ho Kim

Korea demsmice Sesearedy Tostivrre

[P-12] Status of the Fully Automated Operations
for GK-2A Mission Planning Subsystam

Hye=Won Kim, Sang=Cher]l Lee, Myoung=Shin Lee

Korea Aerospace Sesearch fnstinre

[P-13] Improvermeant of Thermal Performance an
Design of Spacecraft Radiator
Hul-Kyung Kim'*

"Kovea Aerospace Rescarch lastinure

Lhiversity of Sclerce and Tkl

[P=14] Development for Energy Balancing
Analysis Program Based upon Eclipse Generation

Hwan-chun Myung. Hyoung-voll jun

Korea Aerospace Research Insiiere

[P-15] On-Ground Cell Balancing of the P-5
Configured Flight Model Battery

SIPE A R 1S, 20070 AH M
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Suna-Woo Park!, Hyung-]un Jam"

'.5.'-:-.r|=.| Aerospgce Rescarch fnsrinee
Lhone Aorospace Iy

[P-16] Improvement of Image Processing Failure
due to Non-Recaption of GK=24 AMI Ancillary
Data

Eun=Bin Park't, Sae-Han Song', Sang=Cherl Lee!.
Un=senh Lee®, Sung=do Park®

. . . .
Kovesr Aderospace Research feseiteee, KARY
“Sedrec dniiimitve, 57

[P=17] Compact Advanced Satellited 5002
(CASS00-2) Direct Ingestion Subsystem Loopback
Test Verification

Jong=Bum Park

fmagge Do Spsrem Development Divislor, Sweliine
Cperarion & Applicatian Cemer, Korea Aerospace
Resegreh Instine

[P=18] Derivation of the Power System Design
Requirements on a Telecommunication Satellite

Jong Seok Park. Keun Joo Park. Hyoung Yaoll Jun
Creosrariornary Saredire Mrogeam OWice, KARY

[P=19] Operation Progress of CASS00=1
Jong-Oh Park

Novear Aerospace Besearch fossirune

[P=20] Study of MOI-Based Thruster Cant=Angle
Optimization for Spacecraft Atttude Control

Jooha Park

Koren Aerospace Reseanolh fnstiime

[P-21] Development of Satellite Packet Data
Recenving Test System for GEO-KOMPSAT-3

linhyung Park, Junyeong Bok, Jonpbum Park
Kovea Aerospace Beseanch lnstine

[P-22] Introduction of EGSE Design according to
Increase in Satellite Power Supply Requirements

SuWan Bang', Hyoungho Ko

' Konen Aerospace Nesearch fnatinse
! Professor, Deparmmenr of Eleceronics Fraineernig,

22 Bull, Kor, Spa. Soc. 31(1), Apr 2022

Chungnam Natton! Undversity

[P-23] Receiver Signal Analysis for Low Earth
Orbit Satellite
Jun-Yeong Bok, Dong-Oh Kim

Korea Aderosmice Seseared nstivre

[P-24] An Analysis of the Result for Recent BDS
Map Updates for GE2A AMI

Sae-Han Song. Eunbin Park, Okchul Jung

Korea Aerospece Research Tnstiire

[P-25] Owverview of National RED Performance
Evaluating System Regarding CASS00 Program

Eeun=Woong Shin, Ji=Mo Yang, Dong=la Han,
Eunu-5ik Park

Korea Aermgeece Besearely Tnsrivre

[P=26] Flight Software Architecture for Improving
Satellite Mission Availability
Hyun-Evu Shin

Korea Aemsgmioe Sesearch Tnsrionre

[P-27] The Feasibility Study of Doppler Value
and Its Time-Tagging Accuracy in K13 TTC Log

Sangil Ahn

Korea Avrosweoe Research fnstinsre

[P-28] An Introduction of a Satellite Command
Protocol and Processing Mathod

Seung-Fun Yang

Korea Aerospace Researchr Instiiure

[P-29] Fault Management of Electrical System for
Low Earth Orbit Satellite
Jeong=-Hwan Yang

Koreg derospwce Keseared Tnsdie

[P-30] Summary of R&D Expenditure Usage
Standard of the Mational RED Innovation Act

Ji-Mo Yang, Keun-Weoong Shin, Jong-Hwi Chaob,
Eung=5ik Park

Koreg Aevospoice Researcd st



[P-31] Swdies about Shock Response Spectrum
of Shock Generating Unit at Its Interface

Jeoung-Heum Yeon, Joneguk Choe, Won-Beom Lee,

Haeng-Pal Heo

Kovear Aerospace Ressanch fosrinee

[P-32] Temperature Estimation Mathod for Low
Earth Orbit Satellite Systerm Using Data=Based
Learning

SepkTeak Yun, Day-Young Kim, Sang-Kon Lee
Kovesr Aeraspace Bessenoh fossinne

[P=33] Practice for Unused Pins of Electrical
Units in the Space Environment
Young=5u Youn', Jae=MNam Yo'

! Kovresr Aerospunce Mesearch frstise
I Korear Aerospace fndusiries

[P-34] Analysis of the Magnetic Moment of
Satellite

Sangrok Lee. Tae=Youn Kim, Jae=-Woong Jang.
Kyung-Duk Jang. Chang-Eun Lee

Kevear Aerospace Reseanch fosrinme

[P-35] Acquiring Frequency Resources for Earth
Stations in a Geostationary Satellite Program

Seorim Lees

Kovear Aerospace Besearc fsiure

[P-36] Installed Performance Analysis of 5-Band
TC&H Antenna on a GED Satelite Platform

Sun-lk Lee. Joonpg-Pyo Kim, Won-Gyu Lim

Aoren Aerospace Reseanch nsiiine

[P-37] RF Front-End Structura in the Sateliite

Won-Gyu Lim, Ki-He Kwon, Jloong-Pyo Kim.
Sun~lk Lee

Kovrewa Aeroipuce Sesseron fnstffure

[P-38] Automated Planning Method of Imaging
and Downlink for KOMPSAT

Eunsook Lim', Euna Cho’, JungNam Jun’,
MyeongShin Lec'

Koner Aerospace Research Mrstiuie

POSTER PRESENTATION TITLE
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[P-389] A Study on the Eror Impact on
Geolocation Accuracy of KPLO LUT! Images

Jo Byveong Yim

Korea dermaspaoe Seseareh Tnsrivre

[P-40] Applying Al to Satellite Ground System
Oparations

Hyun=Su Lim

Korea Aerosaace and Research faseirere

[P-41] Comparative Analysis of EMC Verification
Requirement for Satellite System Level of
KARI and ESA Standard

Eyung-Duk Jang, Tae=Youn Kim, Jae-Woong Jang,
Sangrok Lée, Chang-Eun Les

Korea derospece Keecred fnstitnse

[P-42] A Swudy on the Conceptual Design of the
KPS Platform with Full Electric Propulsion System

sung-So0 jang

Korea Aerospice Kesearch Tnsriore

[P-43] Analysis for Pyro-Shock Test System in
KARI

Jong-Hyub Jun, Sung-Hyun Woo

Korea Aemgewce Sesearelr Tosrivire

[P-44] A Study on Direction and Mumbser of Low
Gain Antennas (LGAs) for a Lunar Lander

Hyeon=lin Jeon

Korea Aerospuce Research Tnsrioere

[P-45] Analysis on the Architecture of Space
Traffic Management

Okchul Jung, Jaedong Seong. Youeyun Jung

Koreg derosprice Mevegired fsciinse

[P-48] Flight 5/ Build and Loading Procedure
Dang-Seok Chae

Korea Aerospoce Researctr Tnstiiune
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[P-47] Chemical and Hybrid Propulsion Systems

Cho Young Han

Smeliive Rescarcly Direcrarane, Keres Aerospace Beseanch
fnsslante

> FFEESE

[P-48] A Study on the Implementation of Ground
Test Support Equipment for Thermal Design and
Verification of Electro—Optic Systam

Jong=Euk Park, Eung Shik Les, Haeng-Pal Heo

Kower Aerospuce Reasench fosnifate

[P-49] Development of the Reduced Model for
the Super Large Aperture Carmara
Won-Beom Les, Jeoung-Hewm Yeon, Haeng Pal Heo

Kot Aermpace Beseanch fnsinne

[P-50] Validation of Thermal Analysis Results
through Measuremant in the Electrical
Qualification Model of Space=Born Electronic
Equipment

long-Tae Lee. Fung Shik Lee, Haeng-Fal Heo

Kovear Aerospacye Besganch fmssinae

> RRUE

[P-51] 30 Printing Method for Mirmor
Manufacturing

Young=Soo Kim, Yunjong Kim, [thun Eim,
Seonghwan Chol, Jeong-Yeol Han

Norea Awranomy and Space Science fnssinure

[P-52] Properties of the Stone Angbu-ligu Made
in the Late Joseon Dynasty

Byeong-Hee Mihn'“, Sang Hyuk Kim'.

Jae-Young Kim®

! Kpney Asrromamy and Soace Sclenoe Insniive

LKorea Universiny of Science and Technodlogy,

"."l.'.-i-.'.'.m.r." Mereerologicnl Musewn of Koneg

> RFEUA

[P-53] Characteristics of Ground-Based
Obsarvation Sensors for Space Ohject Detecting
ard Tracking

24 Bull, Kor, Spa. Soc. 31(1), Apr 2022

Yourvun Jung. Sachan Song. Jasedong Seong.
Okchul Juwnyg

Korea Aerospace Research Tnstiivse

[P-54] Alignment of Aspheric Mirror and Lens in
1U Siza Cassegrain Telescopa Using MTF
Measurement for Minimizing Tilt and Decenter
Hanik Kim, Hyochoong Bang

Aerospeice Engfmeering Deparromens, Korea Advanced
fnsmmre of Scfenoe and Techmolomy

> SEAL 2TEAM
[P-55] The Ray-Tracing Simulstion of Light Field
Camera Systems for CLPS/GrainCams

Minbae Kim', Minsup Jeong', Young=Jun Chaof,
Sungson 5 Kim'

! Korea Asiranomy and Space Sclence Instine
* Kvamag Hee Dlafvessin

[P-B6] Stwdy on Baseline Design and Mission
Analysis of Lunar ISRU Rover
Younkyu Kim. Jongwon Lee, Dong Young Rew

Korea derosgsice Resedrcd nstlie

[P-57] Acceptance Tests of KPLO Science Data
Management Subsystem
Joo Hyeon Kim

Korea Aerospece Researehr Tnstiinie

[P-58] X-Bend Downlink Test Signal Safety
Margin Analysis for Radistion Wireless Test
Sangman Moon Changhyoon Kim, Hywn-Chul Lee

Korea Aeraspice Rescarely Tnsriore

[P-59] Global MHD Simulation of Planetary
Magnetosphere: Uranus and Neptune
Kyvung Sun Park

Departraeny of Astromovm’ g Seace Sclemoe Chuamnbok
Mariomal Unfversity

[P-80] Investigation of Demagnetized Lunar
Caters

Hyeonhu Park', lan Garrick-Bethell®, Ho Jin',
Kwan-Hyuk Kim', Jehyuck Shin', Yunho Jang',



Woohvun Jo', Waoin o

Vschoo! of Space Rewach, Kyune Hee University
“Uiniversity of Calfornin Sunfs Crue

[P=61] Orbit Datermination Performance Analysis
according o the Ground Tracking Support
Condition in Trans-Lunar Orbit for Korea
Pathfinder Lunar Orbiter

longhee Bac. Young-Joo Song. Young-Rok Kim,
SeungBum Hong. Jun Bang. Jae-ik Park

Norea Aeraspace Rescanch fostiinune

[P-62] Opposite Trends of Optical Maturity in
Morthern and Southern Hemispheres on the
Lunar Surface

Kilho Baek', Sungsoo 5. Kim', Chae Kyung Sim®

'F.'l-l.'.'u: Mee Unlversity
Koy Aarroormy drad Space Schorce [sdirine

[P-63] Historical Footprints of Schedule
Management for the Korea Pathfinder Lunar
Orbiter (KPLO) Program in 2021

Jae=Hoon Song

Kovea Aerospace Research fnsinre

[P-64] A Method to Improve the Solar Panal
Aotating Angle Calculation Accuracy for KPLO
Hanwoong Ahn

Kovea Aerospace Ressanch fnstinne

[P-65] An Analysis of Shackleton Crater as a
Future Lunar Landing Site
Jeohee Lee, DongYoung Rew, JooHyeon Kim

Kovex Aerosipace Beseerch fosiiioate

[P-66] Data Archive of KMAG Scientific
Instrumant by PDS4 Standard Format

Wooin Jo', He Jin', Hyeonhu Park!, Jehyueck Shin',
Yun-Ho Jang'. Woohvun Jo', Joohyeon Kim®
"school of Spaee Research, Kyame fee Dnfersiy
Fhonmr Aorospace Besearch Instinwe

b =W Y
[P=67] Study on Thermal Model Correlation Using

POSTER PRESENTATION TITLE

Multi-Objective Optimization Algorithm for GL
Manosatellite with Multiple Payloads

Ji-Seok Kim', Hae-Dong Kim"*

! Koo Liiversity of Scfmce & Technology

! Kovea Aermpace Besearch Insoinine

B ARH TR

[P-68] Review on the Methodology of Lunar
Gravity Simulation for System-Level Taest of
Lunar Lander

Choon-Woo Lee

Korea Ademspace Sesearch Tnsrioere

[P-69] Performance Charecteristics of 8
Mavigation Camera for Autonomous Lunar
Landings

Dawoon Jung

Korea Aerasgace Research frstinre

b B3 A REY

[P-70] Apphication of Image Translation Methods
Base on Deep Leaming to Denoising SDO/HMI
Magnetograms

Eunsu Park'-~, Yong-lae Moon™, Harim Lee'

! Deparrmene of Astranomy and Space Soience, Kung Hee
Eiriversiry

Lichood of Spuce Research, Kvne Mee Ditfvarsin

[P-71] Statistical Analysis of Artifact Occurrenca
in Electron Dengity Data of the Swarm Satellite
Hosub Song'~, Jacheung Park'™, Jaejin Lee®.Yu Yi
'.'-.'l.-.ur:" Sclence EVvidon, Korea Asronsmsy and Space
Seferce fnsfitate

:.|'.-'-|.';|'l.'Ir.'r.'rth'.-JlI of Astrarary, Spdce Soienoe amd Geodogy
ChogNarm Mntanal Dnfvessin

1.|'J||‘;|':l.;li'.l'|':lh"‘|'1|' af Asrreoomy and Sxrce Soivoace, Lnversie of
Sence and Tecknodoey (UST)

[P=72] Revisit of Occurrence Climatology of
F-Region Field-Aligned Irmegularities in Middle
Latitudes as Observed in South Korea

Tae-Yong Yang', Young-5i Ewak'”?, Jacwook Lee'”,
Jeongheon Kim', Hosik Kam'

' Korea Astronomy and Space Soienoe fnseiire
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=Uiniversiny of Soieace and Teclinokog:

[P-73] Characteristics of Plasma Sheath of the
Planar Type Langmuir Probe for Changes in
Probe Potential

Changhe Waa', Kwiungsan R:ru', Junehan Leek,
Seunguk Lee'?, Eunjin Jang', Jaemin Hwang'

' Sarallite Techrology Research Center (SaTRec] Konea

Achvaniced fnstinte of Sence and Techrolsy
!li'.‘.luwd'lul Natronad Lirnfversity

[P-74] Forecast of Major Solar Flare Using Deep
Reinforcement Learning

Kangwoo Yi'. Yong-Jae Moon'"

' Departmens of Astronamy & Space Science
Lehood of Spce Meearch, Avarur Mo Diniversaiy

[P-75] Solar Abundance Fractionation in an
Active Region Related to the Existence of the
Alfetn Weve in the Chromosphere
Kyoung=5un Lee, Jongchul Chae

Seowd Nationd! Cnlveraty

[P=76] Initial Test of AIMAG {Adaptive Inphase
MAGnetometer) Onboard CAS-500-3

Seunguk Lee'’. Kwangsun Ryu'. Dooyoung Chaol’,
Junchan Lee®, Chang Ho Waa', Eunjin _riII"IBI'.
Jaemin Hwang'., Wonho Cha', Cheong Rim Chof®,
Dae-Young Lee’

'.'i.-:.n;*.l!l'n'."r' Techmylogy Keseanch Cenrer (SaTRecd Konse
Advanced Instinnte of Sclence and Technology
“Chergtusd Marfonal Eniversiy

[P=77] A Study of Path Gain Measurement
Mathod for Satellite Radiated Emission Test

Chang-Eun Lee, Jae-Woong Jamg Kyung-Duk Jang,
Tae-Youn Kim, Sang-Rak Lee

Kover Aeroipare Resverct Sssiine

[P-78] The Evolution of Long-Term Sunspots
Using SDO/HMI and Al-Generated Magnetograms

Harim Lee', Hyun-Tin Jeong”, Eunsu Park’,
Yong-lae Moon'

'.".l:-_,'hm.':wn." af Asrromomy and Sheoe Soienee. Collere of
Apafied Soence. Kvuag Hee Dadversine

26 Bull, Kor, Spa. Soc, 31(1), Apr 20272

!.'.'F:I.:llu'\-l::'q'.l‘lr o Zpdee Meseanch, UVriag Hee Uinfversine

[P-79] Analysis of Monthly, Seasonal, and Annual
Variations in International Quiet Day &
International Disturbed Day Periods by Using
BOH Magnetometer

Hojin Lea'*, Junga Haang™?, Jaeyoung Kwak',
Jongdae Son’

Einiversity of Sclence and  Technalogy

! Kiwea Astronomy and Space Scieace Institine

[P-80] A Soler Flare Forecast Model with
Probability, Mean, and Standard Deviation of
Daily Peak Flux

Dave Lim', Yonu-Jae Moon'?, Hyun-]in Jeong®

' Deptrtrnene of Astromoury and Space Soimice, Kimg Hee
Uiniversiry
* Aedoer of Spdce Research, Knvng Hee Urhersiny

[P-81] 72-Hours Forecasting of Global TEC Maps
Using a Set of Deep Learning Models
Jinkoo Yim'. Yong-lae Moon™, Hyun-Jin Jeong'

! ehpn of Spuce Resemanch, Kreag Hee Dndversice
!.l'l';r:l.'l.rlnmun' o Astranogrny and’ Spoce Science College of
Applied Scienoe, Krune Hee Dlniversivy

[P-B2] Analysis of the Intensity Varation of the
Equatorial Electrojet (EEJ) According to Altitude
Euniin Jann'. Kwangsun R:.'u'. Junchan Les',
Seunguk Lee'*, Changho Woo', Jaemin Hwang'

! areliiee Tochoology Research Center (SaTRec) Kevea
Advarnced Institure of Sclence and Technology
“Chomsbold Narfona) Undversitye

[P-83] Dayside Aurora Observed by All-Sky
Camera at Jang Bogo Station, Antarctica
Yoonseung Chol'. Geonhwa fm:-':. Hyuekjin Ewion'

! Korea Folar Besearch Institure
! University of Sclence and Technology

[P-B4] Statistical Investigation of the Effect of
Coulomb Collisions on Thermodynamic Evalution
of the Alfvenic Slow Wind

Jimiln Hong', Junsfoon Seough’. Kyunpeuk Min'

'.|'.'-'|.':r.'.'1r.'.r.ln:-'.ur af Astromovry and Space Sleace. Chungrnan
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Narttonal University [P-86] A Comparison of the Propagating
“Korer Astromomy and Space Sclence Instifue Characteristics of Mesospheric Gravity Waves
over King Sejong Station, Antarctica (62.2°5,

[P-85] Structural/Tharmal Analysis of AIPIM 58.8"W) and Mt. Bohyeon Observatory (38.2°N,
(Advanced Impadance Probe for lonospheric 128.9°E)
Monitoangd for CASB00=3 Payload

ng) b Jun=Yeong Hwang', Young-Scok Lee',
Jaemin Hwang'. Wonho Cha', Kwangsun Ryu', Yong Ha Kim', Hosilk Kam®, Young-Sil Kwak™,
Junchan Lee'. Changho Wea®. Eunjin Jang', Tae-Yong Yang'
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14:20 [I=1-1)
PIC-DSMC Simulation of Hall Thruster Plume
Flow under VLED Operation Condition

Geonwoong Moon, Eunii Jun'
KNoves Advanced lnseinure of Scienoe and Tochnalogy

Apphiaton of an clecine propulsieon (P} system for orbal
masitenanes of & stellite is expundeng based onoan sdvantage
of high specilie mpulse. e (o i plasma plime of the
glectric propulsson system, some exhausted jons may canse o
backilow phamomn. The backilow al jons 1s kown o cause
damage o saleflie payloads and oplical equipment. A precise
analysis ol the fon backilow plenmmaon s neocssary. The
backfowing soen current might be incveased by the plume-
backgroomd gas micracton aroamd sabellsies on the very-
low=carb-orbid (VLEQ), To mvesiigate the interaction of the

backgrownd gas and the plume of the cloctric propulsion, a 203

Fig. L. Flow chan of PIC-DEME amifation

28 Bull, Kor, Spa. Soc, 31(1), Apr 20272

Exi-symmetric particle ssmulation is perfomed hased o the
hybnd method of Parscle-n-Cel{FIC) and Deroct Smmadaisn
honte Carle (DSMC) method. In this study, configurmtion and
fow propertics aae adopied from SPTIO0 and 55 Hall
thmsters. The plame is composed of neutral stoms, clectrons,
smgle and douhly charged jons. PEC method 15 employed for
Masma dynamics snd DEMC method s wsed for collisional
dynamees of pamicles. For a pumercal model, eollisions
hetween kins ond aloms are considersd in 2 tvpes; momenbnm
cuchamge collison (MEX) aml charge exchange  collisson
ICEX), Flecimms ore dresied as [huid with the Boltzmann
relatzon ad  polytropse model. The simmlstion scheme is
verified with reforence ground/Thght lest data of SPT-100 and
%% hall thrussters. Bebavior of exhasted ions and Far-Gehd
dhstmbitiems ol plasma properbics anc myesligatod m the VILEOD
WRLMSEE00 mmosphere misde] 15 considered o take imo
sovon e chemacal composition and flow  propenties of
Eanh's ssmosphere thermosphene

Fig. L An example of Xe' jon mumber densiiy profile
chiained from the hall thoaster plame simulaton

14:35 [I-1-2]

Dasign of Autonomous Attitede Controd Algarithm
of Multi-Static SAR Micro-Satellites for HRSI
(High Resolution Strip-Map Imaging)

Sangwon Lee', Jeongbae Kim®, Sang=-Young Park',
Jihae Son®, Sung-Chan Song®

'.-I.*-'rn'.v:'.']'.u..rm.w and Conprrel Lab, Yorse! Universine
‘I!E-I.EE-IH Ni=reers Lo, Yowwsed Dimhversiee
1!:I'_|r1|r.|'r.-1 Spwtern Corwrmnion

HESE mears o high-resodulson (=1 m) SAR imaggng perfonmeal



m srip-map meade by applving the multi-sialie SAR concept.
For HES], the satellies that make up the formation mus) peant
fog e same rget while performing SAR imaging.

The pumpose of this sudy 3w establish an asosmpons st
contred straiegy and develop olgorithms for HESL To this emd,
a mufli-siate AR foomation consistimg ol theee satelbites - for
HESI 15 presenied, Then, the concept of RADN seciors for
dedermuning the possibilsiy of SAR imaging s prescaied. The
mutomines. atfifude comtred  stralegy applving the presented
conoepl of RADN soctors i extablishod. Fmally, the stiinsle
comtro] algorihm is verified through sinolation,

14:80 [I=-1-3]

Praliminary Study of Wide Fregquency Range
Fluxgate Magnetometer

Woohyun Jo, Ho Jin, Khan-Hyuk Kim,
Hyeonhu Park, Woaln Jo, Yun-Ho Jang,
Jebhyuck Shin

Srhool of Space Rescarcl. Ky Hee Unfversity

The fluxgsic mapnetomeler is messunng de magnetsc field
bectwoen 0 1o dorens of He Gogquency rmge. Thonsdione general
Muxgate magnetometers are mod able 1o messare High frequency
waves such as [ON cycletron, Plsmespherie Fss, choms, cle.
S, this stwdy staried fromy our question which is “How mach
can wo incrvase  the meassmement  Foguency of  fluxgaic
s gretoeneler’,

For this expenment, we made lhe 1ol bed o myveshgaie the
peazlable  messurement  frequency  mnge of the  fluxgate
g 6T,

The test bed has been mode capahle of measarning signals up
w1 kil wath Field-Programmahle Gate Aseay (FIPGAY The
tesl bed consists of on ADC capable of sampling up 1o 254
ksps, sysiem comipolled by FPGA, amd olber clecitonic arcuits
for signal comirod. Test pammeters ae comtrolled by PC sofivene
cosmechad by UART semial protocol

b this study, nesalts of the mitial sudy on [reguency rospomss
test performed by lab-level test bed and comfiguraizon of test
bead systemn are to b introduced.

15:05 [I-1-4]

The 5-Band RF Test in PVSAT FM AIT
Sanil Ahn', In Hol Koo', Sing Hyun Han®,
Jung Mo Yang’, Seung Hoon Han®

'Korer Aerospace Research Fnstituee
Asia Pacific Suellive Inc.

Helwhle space commumicalion s presrequasile for all phase of
mission  operaton following the lawmch, Thaefoe REF 1o
duning AlT phase s momdalory i mosl space progran

ORAL FRESENTATION

Like other space progrim, 5-Band RY test bas been done for
updink, downlmk chanmel for both on-board %-Band trnscaver
considening  different  conmumication mode in FYSAT AT
Phease,

Test cafegonies inchade S-Hand uplink, S-Hand downbnk, Power
Comumption, Dupleser Isolatipn. Data rate, foquency, BER.
EIRP were fested, This paper shows all test perfoomed and #is
iesd peskilts.

15:20 [1-1-5]

Geo-Kompsat 2A Telemetry Data Long-Term
Analysis Software (G-TLAS) Prototype
Development

Junahwun Lee', Sungchul Park®, Seokrae Jang®,
Sangeherl Les'

' Kovea Aeraspace Reseanch fnstinune (KARD
Lust In Time (IT) Solution

GE-2A B o geostationany okt astellite developed by domestic
technodogy, kunched on Decomber 5, DS, and (% caryving ol
their missions {Earlh and Space meteorology) from July |,
2009 Real-inge. operation of GE-2A camied out through the
Inbegrated Test Operation System (ITOS), whech monstors the
slafus of the sabellde vaa lebomedry and sonds bele-oommsmds
Furthermare, they examme the safes throughoal trends amalvsis
Aipetion.

Leng-lerm analysis 5 essentia] for satellite opermon. However,
ouislmg 5% canmol be appliod real opoabion ensironnrls
folkvang reasoms. First, there was mo physical space for
procesaing bong-term dota ol onee due 1o the unconstnocted
large-capacity telemetry dnts. Sceomd, pumerous telemetry
generaies metwork walle for porsing process.

Therefore, we deveboped and applied GEXZA bng-term mnalvsis
SW G-TLAS) for GE2IA stale snalvais; maintenanee  and
wlvarced plan are intended from H22.

15:35 [I-1-8]
Calibration Plan and Eardy Results of Mose Test
for AIMAG onboard CASBOD-3

Dooyoung Choi', Kwangsun Ryu®, Seunguk Lee'?,
Junchan Lee?, Chang Ho Woo®, Eunfin Jang®,
Jaemin Hwang', Wonha Cha®, Cheong Rim Choi'
' Chungbuk Narfonal Universit

*Surellite Technology Rewarch Center (SaTRecl Korea
Adfvanced Instinie of Scfence and’ Technalogy

AIMAG (Adaptive Inphase MACnectomelersy 1= 2 fuxgale
magnelomeler with a mng core struchire under development Lar
CASSMER (Compas Advanced Satellite S35 mnd two willl be
mounied on edges of solar panel wangs and the sther o on

SRS HITM 1%, 20220 48 29
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the smtellite body. For sceunng scoorfe measurement of the
EID {Egualomal Blectroelet) m the LEOL AMAL needs stales
ofsthe-an caldhmizon process, In this ilk, the calibration plan
for wolidating e magnctomeler nomifachEmng process s
presemied. Alen, the noise test resulls are deserihed. Calibmtion
i plammed 1o se the MAGSAT calibraton mothod whach was
periommed af MAVEN, JINO, and MAGSAT, that sccurniely
podaies e semsor wiihan a known nsgneie ekl generated by
Faxis Helmbolz coils. For the noise test of the cirowl board,
a magectic shiclding can s wtilized, and the goal of resohation
i5 less than IaT. As o fubare work, thermad calibmtion is alse
prlimued.

15:50 [I-1-7)

Retrisval of Precipitable Water Vapor from
Ship-Borne Multi-GNSS Measurements in the
Ocaan

Dﬂﬂg-H}'u &:-hn', E}'uﬂg'ﬁ}'u mmii. "i'-::u.up- P;lr]::,
Byung-1l Lee’

' Komesr Asrronomy and Space Science Tnstine
“Konmr fnseimee of Opean Scence and’ Technodogy
".\.E'r.r.'an,r.f Mereoralogpicn) Sareflive Canven, KA

The Gilobal Navigation Salellite System (GNSS) 5 an effective
ol B eshimale the signad delay caused by water vapor in the
iraposphers. GNSS consasts of satellile constellations such as
the Unsed Smbes” GPS, Russin's GLOMASS, China's Besdou,
and the European Umion's Galideo, Muli-GNSS can improve
the esimmafion accumcy for precepiable waber vapor {PWWV)L
Umfortonately, however, msst of the eguipment thal receives
(55 signals is msialled on land In comtrest, NS5 diseamtions
made in e occan are relarively insulcient. In this snsdy, we
cstimate CINSS PWY usmg mudis-{iN55 measurements obtaaned
from the research vessel in the Poacific ocean, For the mwlti-
OS5 PWY, we use the kmematic precise poim positiening
(FPP) sobabion deveboped by Korea Astronomy amd Space
Seiemee Insiiute (KASIE The cxpeniment was conducted For
aboul one month ming a weighing 589 tns research vessel
‘ISARLY" operated by the Kores Institute of Ocean Scsence amil
Techmology (KIOST) i the nothwest Pacific reawn. The
CvSS-denved PWY ar compared with ship-bome radicsonde
mnd  spacesborme  cheervalions onhoard  (eeostslsonory  Koren
Mudii-Pupose Saiellise 24,

16:05 [I-1-8]

Coordinate Modeling for Optical Algnment of
Off-Axiz Reflective Telescope

Jimin Han', Hojae Ahn'. Jooms Kyu Ham’,

Daewook Kim®, Geon Hee Kim'. Jong Gyun Kang'.
Young Tae Kwak®, Dac-Hee Lee', Youngsik Park’,
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Bongkon Moon®, Seunghyuk Chang®, Soojong Pak''

' Schoa! of Space Besearch and fnstirure of Narerad Science,
Krumg Hee Dafversoy

:.-ll.':l‘r.l.'nﬂrc'r.' Optics Comrer. Hamber Lniverdiny

Voames & Winne College of Gocicnd Scences. Unversine of
! Koot Asironomyr and Space Sclence fnstinge

*Conter for Mntegrared Smare Sensors, Korea Advanced
fnstinerte of Scdence and Technology (CATY

In this presemimiion, we minoduce 0 novel method of optical
alignment For an infiared imaging  spectrometer. We have
sidopled o LAF-TMS system on o LAYE missson imstmiment
with o wide Geld-of-view (825" « 6.217) and & 40 mem enbrames
il dimeter, mothe waveleagih of MWIR (3% pm) amd
LWIK {8-12 pm) bamds. The telesoope bas boon dessgned based
o the off-axis sherstion costrel theory thst  conplesely
removes mear astignatisn abermation. Since the image quality
of this confiocal off-axis oplicul system is sensitive to the optical
alignment, we are developmg a coordmate madeling method
using o eoordinate-Mensuming Machine (CMM) Theee freeform
mirmors have reference planes on ihe side of the mellective
surfnce. Dhring the assembly process, we measured the nhsalute
positions of the refaemo: plane anil the cemer of the refleciive
sirface, Pased on the relntive pesitions, we constructed (he
Alimensional coondmate model of exc mirmor. In the proccsses
of mmsembling and  alignment, we momitored the absodute
positions of the refaems: planss van the CMM i derived the
alignment ermor. We repested the alignment process until the
residual ermor boganm less than the fodeance Bl Fimally, we
pd 0 spuel dsmpram that BO%S EEDD s smaller than 300 gm
i Myquist sammypling).

HIWEE JRCER |

14:20 [I-2-1]

Development of a Diagnostic Coronagraph on the
ISS: CODEX Progress Report

Yeoon-Han Kim', Seonghwan Chal'. Su-Chan Bong',
Kyungsuk Cho'?, Jeffrey Newmark?,

Mat Gopalswamy®, KASI-NASA Coronagraph Team

! Kerrwea Astronomy and Space Seience Instiiufe

:I:.-rﬂ."I-'l'.".l'.‘i.l'l'lI-' af Bofenoe and Techooingy

INASH Godiard Space Fllehr Ceanter, US4

The Coponal Dhagiestic Expeniment (CODEX) is 8 RASENASA



joiml project 1o develap o disgmostic coronagrmph on the 155,
which 15 designed 10 oblum simullancous mezsurements of the
clectmon demsity, temapemibure, and velocity using noultiple filiers
in the 2.5-100 Bs range. In Ociober 2021, the cmiical design
review (CIE) was compleied snd mow we focus on
manufacturing Mgt modcds of KASI subsysicms; focal plame
pssembly (FPAL, filler wheel assembly (FW AL and mechamism
contro] hociromics (MUE) whach contrals the FWA sl apertun:
oo of the coronogmph. The KASI s also responsible for
developing e COPEX control clecimonies (CCE), the flagha
software, and ground opernting software. The COHNEX will be
deploved on the [55 by tbe end of 2023, In ihis presentation,
we will introduce recent progress and [ufure plan.

14:35 [1-2-2)
CORIF52.0: CORonal Integral Field
Spectropolarimeter for the Total Solar Eclipse

Heesu Yang', Kyuhyoun Che’, Su-Chan Bong',
Scoung-Hwan Chaol', Jihun Kim', Juhvung Kans',
Donguk Song'

! Kones Asrronomy and Space Solence Insriine

foclheed Martin Solar Astrophysics Labormtory

The wal solar eclipse & 0 umique opportunity 10 ohserve the
[l corona near the Sun. We plan o ohserve thie spectnum of
the polarzed light near 330 nm asing & Corenal [nlegral Field
Speciropolarimetry, CorlFS) The CoalFS wees a micro-konsbel
arrey and o polanizer o get J-dimensaonal - spectropolasimetry
data af o tiee. The data wall provide mionmalion on emperating
md spood of 1he clectrons a1 1=5Fs, a5 well as the polanimison
mivrmaison of the micrplanciary dusts from the depth of the
Frounhoder line

14:50 [I-2-3]
Design and Preliminary Experiment of Imtegrated

Plasma Measurement Payload, AIPIM for
CASOD=3

Junchan Lee', Kwangsun Ryu'. Chang-Ho Woo',
Seunguk Lee’, Funjin Jang'. Jaemin Hwang'
Sareline Tockrodogy Reseanch Comter (SaTRecl Kore

Achvanoed fostinie of Scieace and Techoology
gtk Narfonal Dniversir

locosphone Ancmaly Monsoring by Magnetomeler Al Masmia
Probe (IAMMAPYL, & scienfific mstruments  for CASS0-3
sabelhite, has been developing o ebserve onesphene plasm in
cquatonial regiom known as Fguolorial electrogel (EEF or
cqualorial jomimbon anomaly (EIAL Advanced Impedance
Probe for konesphenie Monitoring (AIPIM) is plasma instrument
ol LAMMAF conststing ol Dhsk type Langmuar Probse (L1 mmd

ORAL FRESENTATION

Impedance Probe (TP} applying  Lock-in smplificstson  and
super-heterodyne  fochmques. AIMIM 15 plamal w0 oberve
shsolute electron demsity using IF and relative electron density
and wemperature from LP which will e used s reforenes forn
the [I* observihle. Both mstruments are inlegrated as undl hody
and will be aperated smuluncously soconding 1o the oporation
mode. Prosoivpe model has been developed and this paper shivws
& prelinmary eesalis of Ametionaly e and plasims chamber jes
genernimg similar plasma properties with ionosphere.

15:05 [I=-2-4]

EOM Design Progress Report of the LAMMAP
Scientific Instrement for the CASS00-3 Satellite

Kwangsun Ryu', Junchan Lee!, Seunguk Lee'?,
Chang-Ho Woo!, Eunlin Jang', Jacmin Hwang',
Jinkyu Kim', Wonho Cha', Dengkook Kim',
Bon-ju Koo', Seong-Og Park', Du-young Choi’,
Jeongrim Choi’

' %TReC. KAIST
“Chumgbad Nasioma! Universiey

The Fonospheric Anomaly Moniting by Magnetomeler And
Flassa-probe  (hereafier, TAMMAF) is one of the scientific
instruenis for ihe Compact Advenced Sasellite 5060-3 (CAS
S00-3) which s plasned 10 be lommelsal m 2024, The main
scienlific objective of LAMMAP is to understared the complicated
correlation between the oquatorial eleciro-get (EETY and ibe
equatonial ipaizaion ansmaly (ELA) shich play myporiant podes
in the dynsmscs of the woosphenie plasma bebavior in the
dayside equalor regiom. JAMMAFP consists of an impodanoc
probe, Langmuir probe for precese plasma nsssarenwnl and 4
fixgate magnetometers for the EE coment miensity denvahion.
In this peesentaison, the BEOM (Engimecring Chalification Madel)
design mnd manufacimng o progress are briclly shown wath
somee prelivninary esl posulis. I sddison, the plans Bor b
calibration for cach componol ol the msinmment 1o moct 1he
scieniific requiremenis are alse merodaced

15:20 [I=-2-5]

Spectroscopic Detection of Alfvénic Waves in the
Chromospheric Fibrils of a Solar Quiet Region
Fannah Kwak, jongchul Chae

seoun Naflowa! Liafversity

Wi meport ohservations of trimsverse magnelohydrodynamic
{MHIY wawes in fibrils of o quict region using spectroscopic
datx DhiTerent fromy prevaines stacdies thal measured  transversal
displacenents of the fibiks i the magng datn, we investigaied
the lime=ofsight (LOS) velocity oscillaisons of the Gbols i the
spectral dats. The observations were cnmed o by using ihe

SRR HITM 1%, 20220 48 I
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Fast Imaging Solar Spectrogrmph of the |6 meler Goede Solar
Tebescope of the g Bear Solar Observatory. By usmg the
speciral dutn of the He and Co 01 8542 A lines, we measure
the LOS veloaity of & quict region incduding not only the fibods
bui alse moseties thel comespond Bo footpodnts of the fibmls
From the analyss. we foand thin Alfvénee waves ane pervasive
in the quiet region fibrils The dominam period of the waves
s 2 w4 mimibes, From ihe tme-disianes maps of the
three-mirmte litered LOS veloory constructed along ke fbnls,
i s revenled thad the tamverse waves m the fibnls are closely
related 1o the longitudinal waves in the rosetbes, Cur findings
arg gomsastent wath those of Chae et al, (221 spresenting
Alfvénse waves in superpenimbeal ffhnls can be generaled by
ke comverseon of the show magnclosaousie waves in samspol

TERMIIS.

15:35 [1-2-6]

Propagating Alfvenic Waves Obsarved in tha
Chromosphere of a Sunspot Region: Tales of
Threa=Ministe Waves and Ten-hMinute Waves

Jengchul Chae
Seory Narionad Cnfeerdne

Revend oheervations provided evidence thai the solnr cheomosphen:
ol sl pogions 5 porvaded by iransverse rogncklivdndynare
(MHE waves (Alfven waves or kimk woves) offen calked
Alfvense waves. In omler o systematically myvestgale the
physical charsctenistics of Alfvemic waves over oo wide mange
of periods, we constiocied o time senes of hne-of-spght veloaty
maps from the 1 alpha speciral data of o small smspof regson
taken by the Fast Imaging Solar Spoctrogrph of the Coode
Solar Telescope a1 Hig Bear. We wlentibed each Alfvense wave
packet by examunemg the eross-correlation of bandpass-fiered
widpcity betwoen bwoe pomts thal are o lille apart fom cach
ollier presumsbly on the same magnete Geld lines. As nosaly,
we deleched a dad of 279 wave packels m lthe regwm of
saperperimbenl fibrils, and cxnmined their samtisiies of pericd,
velooity amplinde, and propagation specd.  An  mporiand
fimlimg of ours 1% had the Alfvinse waves in the chromosphore
of the sumspol region are clearly separated imlo twoo grogps:
three-munute persod (= T mun) waves and tem-manate penod (=
T o) waves, The three-manude waves bave pemsods ranging
from 1.9 to 7.1 min, veloaty amphisdes from 032 g 14 kin's,
med  propagation speeds from 31 1o 620 ks, snd the
tenammnee waves, periods fom 66 o 22 min, velooty
aplsudes from 025 40 1.6 km's, and propagation speeds from
12w 33F kEmi's. The threc-mmmwe woves  predommnamly
propagated outwards frm the sumspot, whereas the ten-nminuie
waves kepl a statstical balmee between oubwand propagation
and imwand propagaisen, We propose fwe inles on the onigin
of Allvenmic waves m the chromosphere, the three-mamse
Alfvensc waves are excited by the upward-propagobing slew

32 Bull, Kor. Spa. Soc. 31(1), Apr 2022

wives in ihe chromosphere throogh mode conversion, and the
enemmnute Alfvemic waves  epresent  the  chromosphene
mamifeststion of the kink waves driven by convective modions

i ihe phowosphere,

15:80 [I=2=7]
Dynamical and Thermal Properties of ABEs and
RREs Derived from Fast Imaging Solar

Spectrograph

Eun-Kvung Lim"%, Jonachul Chae’,

Vasyl Yurchyshyn', Heesu Yang',
Kyunz-5uk Cho'?, Kyuhvoun Che'

! Koo Astronomy and Space Scleace st
"L'h.'l'eml'r_r af Sclenoe and Technology

A Seoul Nariona! Universior

"Big Bear Soltr Ofservatory. NUIT. D54

A rapel bheshifted excursion (RBE} or mpid redshified
excurssn (RRES is appeared & a *sudden widenang of the me
profile’ om the bhue or red side of the line, following ke
defimbiom given by Langangen. KBEEs are often regarded as
o-disk couniempans of Tvpe I spicules based on their rapid
upwanl Doppler specd (<40 km's) withoul following dowmward
molbt. O the other hand, there are some reporis on b
trmnsition from REEs 0 BREs imdicating matenisl falling back
alier cjections. We ohserve tuny spicular fctures thal show a
spectral shafil from KBE 10 BRE m oan aohameed petwork feld
of o et Sun region, using he [@s magng seler specirogmph
buiid e Geonde Saolar Teleseope of Big Bear Solar Oscrvatory.
Two strong chromosphenc lines, He and Call 8542 nm, are
used for spoctroscopy. Mult-laver specinal myversion lechnaguec
is applied to both lines 1o chinin spectral parsmeters, inchsding
lme-of-sighl velociises and lemperatures i mie. Two events aff
our micrests reveal spectml transsions from RBEs 10 BREs,
with comesponding RIS counterparts that clearly show the
marahaolic up mnd dewn moikon. We also detected  intenssiy
enhamcemments in ALA 193 and 304 channels an the carly phase
af REs, indicating possible hesting ot the time of cpections.
N temperatane of the spieular strucliore slows 8 momolons
decresxse dummg the RBE phose suggesting comtmuous cooling
alicr the emergy depossl. We could mol Tmd any  heatmg
signatures afier the RBE phase tha is normally expeced from
type Il spiciles, and both REE events we analyse show typical
propertes of small-scale jets

16:05 [I-2-8]

Generation of Coronal White Light Images from
Extreme Uitraviclet Solar Images Using Deep
Learning

Bendict Lawrance', Harim Lee', Eunsu Park’,



l-Hyun Cha', Yong-Jae Moon™, Jin-¥i Lec',
Shanmugarsiv’, Semiaya Rahman’

I.D:-_.n.rr.r.'mﬂ of Astronory and Swace Scferce. Krure MHee
Ulniversioy

L5hool of Sogce Rewearch, Ayane Mee Dniversiey
*erarnment of Fhosics, A Amanchr Cinlfewre. Klerueriather,
frctia

The whate light observations sre ampostant fo undersiand Jow
coromal featares of the Sun, but they are mrely made We
gemerate MIESO B-coronagraph like white light images from
SINVALA B images wsing a decp leamang model based on
conditicna] generabive adveramial networks, We tmin the model
wimg  pams ol MLS0 E-comomagraph  images and  thair
comesponcdmg STHWALA EUWY {171, 193 & 211A) mmges
comsidering the field of view between 111 to 125 solar yadid
For this we maode seven (single channels and combanation of
multiple chonnelsy deep beaming moedels for image tanslation,
Wi evaluate i maesdels by companmg the pairs of anget whiie
hight emaiges amdd these of comespomidmg Al-genemied ones. O
tesults [rom the stady are summansed a8 folbews. Fist the
muluple chinnel *ALA 193 & 2114 model is the best among
seven mnodels im-view of meines such s commelation cocllicient
mngd nommahized reol mean sqeste crooe. Secomd, mapor low
cogomal features like helmet stresnsers, psewdo-sireansers ansd
polar coromal holes ane well idemiabed i the Algenembod
bges by this meodel. The positions amd siees of the polar
cosomal hisles of the Al-genemted images are conssslanl wath
those of the targel oncs. Thind, Fom Al-peneraled nnages we
wocessfally ideniafied a fow mberesting phenomena: ooronal
pets amd CMEs. We hope thal our meglel provides us wiih
complemenlary dals 1o study the v coromal Teatures 1 while
bight duming mon-ohservahle cases of MLSO K-comonagraph
matrumeenl (durmng naghd=tmme, poor atmosphene condifions md
mstrumental mainienance}

14:20 [1-3-1]

How Can We Decide a Coronal Mass Ejection
will be Geoeffective or Not?

Kvung=-Suk Cha
Koo Astrowtoern® and Sporce Science fnstirute

Cieoc(Teenve Coronal Mass Bjecton (CME), which causes a
lerge-scale  gecanagnetic magnetic storm (Dsy < <100 oT),

ORAL FRESENTATION

appenrs mostly | the westem pan of the Sum, genemlly
sccompanied by sioong flare, and 15 gpected ol hagh speed wath
& large angular widih. It has to propagate wowand the Eanth with
& sonlibveand magnetic el congsonent, However, i rare cases,
it s mot very [mst and sccompansed by a wenk [lare, but
procduces a sirong geomagnetic stomm Meoanwhale, i some
cases, it has ejected at high spesd with strong lare bul canses
weak goomagentic siommy In this talk, 1 owill minodocs b
genernl ond excepisomal cases of the CMWEs, and then goess if
e Mowember 2021 event is geosilottive or mol, hasod on solar
observuiimg,

14:35 [I=-3-2]
Evidence of CME-CME Interaction in the
Interplanatary Space

Rok-Soon Kim', Stefaan Poedis™,
Brigitte Schmieder™, Jasmina Magdalenic®

! Kevea Astronoamn and Space Scieace frnstitane
' Karholieke Universitedt Leuven

A Roval Ohservateny of Releium

1 Dheervaraine de Parte Secrion Meudan

T Gnd the evadence of CME-CME micractson i the mear-Fath
apace, we selected 6 solaied CME-CME pairs which are expesicd
o et neaf-lanh hased on thenr geetng e and propeesting
speed. Them we imvestigated avnilahle in sitn observations swch
s magnete ficld, density, vebocity, and femperanare of sodar
wind and madio spectrum dunnp dbesr passages near Farh
Assupning (bl theis imersction phase s be miermed om the
e differemoe of precedmg and folloaang CMES" cxpoectod
amvals al ihe Farh, we fousad that (13 there can be reverso
drifitimg m the mdio spectrum meaning depsity merease for the
cvents i the phise of just befone aml dunng the mleractbon
121 Alsr, i that phase, there can be magnelic hole sinaclures
scparaliivg Iwo magnetic clouds, which are charsetarneed by
abrupl chamge and subscqueml recevery o the solar wind
condiion  such as density =nd  nagnene  fkeld (33 The
ihicknesses of ihe sheatl and magnetic closd have strong Encar
relalsmsheps with the amval e differance, and tis can be
explained by the chngaied components dise o the inleractbon
Hased oo these results, it can be inferred that as the tan UM
gei closer, ik inicrocion staris wiilh density imcrcase m b
solar wnd and a magnetic bobe i formed, and then fisally the
indemnetbon erels &5 the thickness of the shesth and the megnetis
cloud gradually thickens

14:50 [I-3-3]
Multi-Point Observations of Flux Ropes Using
PSP, STEREQ, and Wind

Eyvung=Fun Chai', Dae=Young Lee’,
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Katsuhide Marubashi?

'ﬂ*_,'r.'n.':m'n.r of Asrromomyp ad Seace Spfence, Clhanehiok
Mrdfetal Dladversicy

 Nasiewral fistirute of Information and Commumications
Techoology, Todve, lapan

O ol the struetares of the imberplanetary magnetic febd (IMF)
in the solar wind s the fux mopes (FHs), which are well known
o canse ithe magmetic reconnection with the magnetosphere if
they contmn the wuthward compoments of the magnetic Bebd,
The orgin of small-scale FRs 5 not fully andersiood even
thoagh they are ehserved lroquentdy al 1AL, for froquenily as
memsured by STERED amd Wimd Parker Solar Probe (PSP
ohscrves them m =il pear the Sum and allows us 1o andastimd
the global stuctiume of the IMF by comparmng with 1AL
ehacrvations. In this talk, we imreduce promising topics and
psaises and suggest soame sleas 1o stdy inlerplanctary FRs with
nultispeant absemations of FRs usng dain from PSP, STERED,
and Wind available and modeling iechmiques sach 08 foree free
mideling

15:065 [I-3-4]
Solar Wind and CME Propagations from Sum to 1
AL with MHD Simulation

Junmo An

Deparement of Astronomy and Space Sicence, Kamg fee
Linlversity

The majority of input enetgy flux do the Eath magnetosphere
comes from e Sum, Spoabically, ooronal mass cjectins
(CMEs) omd corcdstig interaction regions {(CIEs) or siream
imleractsm negons (S1Rs), i\ general are kown fe be mtimatcly
msmiciaiod with goomagnetic aclvitics. In thas sludy we focus
on inlizl KME paameions thal might affect do the mpet energy
flus {6 =1 VEsin" (872}, refomed rom Porreaall and Akasodu,
1978 ab 1 ALL by wsing a 3D ghohal heliosphene MHD model
with a sphaomak-type ingaplmatany CME (ICME] m o domam
50 Bs to 250 RBs from ihe Sun As o result, inisal ICME
pasameiers associated wilth ibe impu energy s will be
discuszed. This stedy wall potentially belp us undersiond
pysal proccsss betaemn [ICME amd the Earth magnaosphens.

16:20 [I-3-5]

Effects of Geometries and Substructures of
ICMEs on Geomagnetic Storms

Jae-0k Lee”, Kyung-Suk Cho®, Rok-Soon Kim?,
Socleony Jang, Katsuhide Marubashi®

| Chergrarn Nadtonal Uatversin:

! Karea Astronomy and Space Science lnstinste

!'.ﬁ:' rung Fee Ufversiry
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4 st Sruice Envirvirseial Meseerch Consortium

T hetter undemsaanid geomagnetic storm generations by [CWEs,
we comider ibe effect of sshamichos (magnetie cloud, MC,
mnil shemhb) and geometnes (mmpact location of fuxc-rope af the
Earth} of the ICMEs. We apply the tosadal mugnetis Pus-rope
mendel B0 5% CDAW CME-ICME pairss o demiify  their
subhstpuchens ad geometnes, and sclect M0 MC-associated and
five sheath-zssociated storm events. We  investigate  the
relatonahip betwemn the stomm strength. idicaed by minimiem
[t mdex (Dsiming snd solar wind conditions relsted o a
somibward magnetic fiekl We lind that all slopes of lineas
regresstin lines for sheath-stiem events are slecper {2 1.4p than
s of the MC-storm cvemis i the relationship betaeen
Demin and solar wind comditions, mmplying thal the elMiciency
of sheeath for the process of goomagnetic storm genernlbons is
higher tlan tlat of MO These results sugpest that different
general solar wind condisons (sheaths have a higher density,
dynamic and thermal pressures with 2 higher hictestion of the
parameiers amd highea magnctic fedds than MCs) have difforens
impact on stomm generatbon. Reganding (he geoneetne cocounier
of ICMEs, R (22) of mapor storms (Dkmin = - 1080 nT)
ogeur in e regions sl negative Y (relative position of the
Earth trapectory from the ICME axis m the Y component off
e GSE coordinate) when the castenn flanks of 1CMEs
cnvoianter the Earthe W find smailar statisteal trends i solar
winsd copditions, suggesting that the depemndence of gesmagnetse
storms on 310 ICME-Earth mpact goomelrnss 15 caused by
sayreenetnie distibwitions of the pooefloctive solar wind conditions,
For westerm flank cvents, B0 (/5) of the major stonms oocur
in positive PY oregsons, while intense geoeffective solar wind
conditions are not located o the positive PY, These nesulis
suggesd that the strengih of geomagnetc stionms depends on
FCME-Eanh mmpact geomectrics as they determine the solar
windl conditioes af Farth,

W are grateful o Byomgseok Lee who give us the mieresting
mreliminary resulls.

15:35 [I-3-8]

Coupling of the Magnetosphere and the Polar
loncsphere during Storms and Substorms from
an Observational Paint of View

Yukinaga Miyashita™

' Karea Astronomy and Space Science lnstinure
!E-i"r."l'elmlfr_l-' o Scderce and Tachnology

Solar and solor wind sctivities affect the mageed cophee,
Goquently  prodiscng  severe plisis aml  clecivmagnet:
distarhances, ssch as geonmgnetse stoms and substorms, They
e closcly nelated W vanious plasma instabilines amd panicle
sccelemution  under coupling of the solr wind  jhe



magnetasphere, and the onosphere. [n dhas presentaticn [ wall
discuss couphng of the nugncivsphene md the polar sosospheore
during  stoms. aml substooms,  based oo smellite  anc
pronil-lased  ohservations.

15:60 [I-3-7]
Global MHD Simulations of the Solar
Wind-Magnetosphere-lonosphere Coupling

Eyung Sun Park

Deparimeat of Astrovon’ amd’ Space Sefence Charefunl
Meatfarin’ Drdhversihe

Cikobal MWD smilabon have been used sue the 19308 w
sudy magnelospheric dynamses and  iomosphere phesomena.
There are many misdels with spatial resohdion high enough o
audy the eilfects ol solar wand and IMF conditions (imchading
the sctual =dar wind and IMFr The sofar wind-magnetosphione-
poicephcre (SMIY simislation has o significant amouist of spatial
structare and rapad lenpoul sanations md thel regquire o lampge
amoants of memory and disk space. This papes shows a
progress of M1 rescarch in understonding these fimdamental
couplingg processes. Also, | repon on challenges encouniered
when computing with a large namber of smmslatsors amd Inrge
ikata,

16:30 [11-1-1]

MGM Analysis of Shield Volcano with
Clivine=Rich in Birt E

lk-Scon Honge Yu Yi

Hepanmeni of Astronomy, Space Scofeoce, ang Geol'og,
Chuemgnam Marfaral! Driversiy

Modified Gaussinn Model (MGM) 15 8 methed 0 deconvodve
mixtiahe spectin. The fit parasten ane band strenagih, aid
center, and hand widih as 0 fnction of wmvelength, Bin E &
a sheeld wolcano i Mare Imbriam, an olivinc-nch region,
considercd 8 dark mantle deposat (DME¥. B is speculsted tha
the alvaine ofsginalad fom dop liberion dhie 1o the topogaphscal
characlensizes, but the chamcterssbes of the olvime have nist
v amalyiod In this study, we amalyie e charactenistics of
olivine m the B E region through MOM ming amd determine
whether it is of isemal ongin.

ORAL FRESENTATION

16:45 [-1-2]
Test Particle Simulations of the Dynamics of
Plasmas around Lunar Magnetic Anomalies

Jong Hoon Lee, Enwng Les, Jongho Seon
Shond of Space Research, Kamg flee Univeran

The BMoon has snall-scbe ousal magoctic Gehls mogms,
called bunar magnetic anomalies (LMAs)E I has been reported
1ha the strengih of magnelic Geld m these regions s stong
cnoagh to defbect sola wind pamcks. Howsver, thae have
heen little studies on high=energy plasmas near LMAs. [unar
Spoce Environment Monstor (LUSEM) wall be landed on ibe
lennr sorfsce inoan LA shoard ibe Nove-O londer im 2024
and observe high-cnengy (= 50 keV) parimdes. I thas shsdy, we
cxamine the dynamics of pamiches i the vesansty of LMAs
using iesi particle simulations. For ihe solar wand pariscles,
eloctons move along the nagndic lbekd, but prodons are almos
umime gretized. On the olber hand, for the high-energy panicles,
clectroms are alzo slmost unmagnetized. smilar o protons
These resualts show that protons can mach the lunar sarface in
[MAs Theses resulis can help analyse the observations by
LUSEM

17:00 [I-1-3)

Simulation of KPLO Flight Dynamics Subsystem
Using Blind Test Data for Operational Readiness
Praparation

Young-Joo Song. Jonghee Bae. SeungBum Hong.
Jun Bang, Jae=ik Pack, Young-Rok Kim

Korea derospmice feevired Tnsiipre

For Korea Pailfinder Lunar Oibiter (KPLOY successlial fight
operaion, an operational resdiness e foe the Flight Dymammes
Saubsystemn (FIS) i beting comducted. FIS oparations] rediness
preparaiion i one ol the cssential pars while propanng ihe
KPLLY lmunch. In order o ensure the efficiency and imlepgnity
of testing, the KIMLO fight dynamics weam wsed blind est data
providad by Spece Explomtion Engmeenng (SEE). SEE 5 one
of the well-experiensed US companies with bots of expenience
in & decp space misson, munly fooosed o Dight dynamics.
For the blind iesi data seis, the siubsied iracking data was
peneraled by SEL, whach meomporaled dymamical medel amrors,
muncuver execution ermofs, and avom associsted with 3 tmcking
ayslern, elo. Withowl knowing the delatled chamcberstics of
ihese vanous ermor sources, the KARD flight dynamics team
]'H."l:ﬁ.lrn'u.l. orbal determumnalson, mancusvsr cshimalon, mancuver
recovery W judge thruster efficiency, mnd fnally, plasmed
upcormng fubure mancuvers. The resalis ohimmed by the KARE
feam were mvestignled by the SEE team again for the furiber
sipplemenl. Thos work wall summana: and present the resulls
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of the blimd simulmisoms conducied so for, Severnl ndditiomal
samulations a= well as realstime rehearsals are plannesd shonby,
mnd through these activitses, the abelity 8o resposd  anc
cvereome challenges in a realistic fMight dynamics seenario will
ke Firmly estahlished.

17:15 [II-1-4]

Development of Lunar Underground Detection
Mission Using Low Frequency Rader for Korea
Lunar Lander (KLL)

Gi-Hyuk Chol, Dae-Yeong Kim
Koven Aerospace Besepncly fnstifare

Low Ireguency radar is raller sample istimimenl bl it B very
wschull and wmsque method 1o ivestigate undergroamd. Recent
pechnodogy development of pulse tvpe and widle band clectromics
cnables more deep and sharp underground detection. In this
sthudy we will show some expeniment which has bean done last
wvenr usimg  MHh Mile pulse twpe low frequency radar for
deteciing varimss pipes il land manes withan 1-2 m deep like
il wet sail. Korea will lousch Korea Lunar Lander (KLLY by
2050 using Korean lsunch wehscle Therefore we se suggesing
a low frequency radar of usdergroamd  detecton mission. for
ISRL] petiviiies in the Meon

17:30 [II-1-5]

Predicting Fast Temporal Changes of Energetic
Meutral Atom Flux in the Outer Heliosheath

J-Hyeon Yoo, Dae Young Lec

Depprement of Asrronomy and Space Soferce, Chanebend
Mavtaral Untversiv

Interstellnr Boundary Explorer (IREX) launched in HHE has
provided all-sky Encrpeise Neutral Ao (EMA) nmaps sanee
e, IRNEX discovered the umexpected “IBEX nbbon® and
globally distributed fhux, which are the resulss of inseraction
beaween ihe helaosphere amd the very local iniersoellar medivm
(VLISM), In pariscalar, ENA maps from the [BEX-Hi sensor
covering the energies of 07 o 4.3 ke have been wilely
wilized Hewever, because ENA dain of THEX hss o time
pesolution of ealy & menths, it does nol provide Bster champes
of EMA Muxes throughowt the helimq'lbﬂ'e. T awercome ths
Hmitation. we use an analviic mode] of the secondary ENA
gememation made]l which allows time resolution of Caminglon
eodation period. Frons this mwsdel, we predict nmany situabims
cabubitmg a8 lemporal vanatkas of ENA moresponse o
cogresponding  solsr wisd chenges ibd canmol be scen @l
IBEX's time resolaizon. We suggest thal solar sctivities (hai
o in shom-iemn seales o addiison 1o the loager-ierm effec
of solar cyele play an myportant mole o delermmnmg  fme
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strochmre in EMA maps

17:45 [I1-1-6]

The Early Activity of Jupiter Trojans after Thedr
Migration through Exploring a Thermal and
Mechanical Evelution

Eunlin Che'?, Young=lun Chal™, Minsup Jeons'

! Koo Asiranaee and Space Selence [nstiire
Lmiversiny of Science and Techoologr. Korea

Jupiter Trojan mugration [fom o planclesmimal disk ol the outer
sl system 10 L4 and LS Logrengion points of Jupsier provided
delferent thermad avvironments by e bodiex. Inorcasal solar
enogy may have affected the miomal comdition and the surfooe
bosthe. Tov explore e thermal snd mechanical history of the
Trogans afler being caphared, we wse a namcrecal simulatzon
provided by Pralnik et al (2004), Because the aligrmtions could
b affectal by womme parameters like dast themal combuctivity,
st 1o e patio, aed pore sipe, we comdicted & case study 1o
investigate which parameter eomsiderably affocied ibe stalus of
the Trojams after their migraion. We expect o i only
contribuate o wnderstaniding the Trojan hestory but alse suppes)
& possibility that the esrly behaviers nffected their surfbce
colors. We provide preliminary results i thas stody.

18:00 [I-1-7]
Gravitational Potential Estimations for the
Mear-Earth Asteroid Ganymed (1036)

Jinah Lee, Chandeok Park
Department of Astronorm: Fomserl Dniversiy

Thas snsdy fiesi presenis some represemtaiive approasches fon
cslimaling gravilalsoal potentaal of small cebestanl boics wath
irvepalar shape, such as comets sl asterods, and then applics
ey 1o aialyrng dynaimcal covaonmeits of e neai-Earh
aslerd Cmmymed (1036, The mitrmation on shape, mass, and
density, which B reguiged 10 caleulale gravitastional polential,
i oflen obtaned from  chservations.  These  representative
approaches divectly nlegrte the sssecicsied shape model or
cniploy some approxmations o caloalale the gravitational
potential of Ganymed. Each approach has its pros and cons in
lerms ol computmg e and aceuracy. For example, the doect
indegrbion can achieve the highest sccumcy, although ibe
compifimg limse 1% over 300 lmex fong than that of the fastes)
macthod, The muﬂurul.i\.'e-';nnﬁnni.nml nnatysas with some of
those metbods can reveal the dynamic  chamclerses ol
Canymed more effiaently, and provede basic stmfegies for
designing the near-asterowd orbil for proxmaly eperalions.



16:30 [lI=2=1]

A Study on the Characteristics of Space
Exploration Mission Orbits Using Domestically
Developed Launch Vehicles

Bangyeop Kim', Jaemyvung Ahn®

| Koren Aerospunce Nesearch frstiive
rL.'i.'.::-.rn:-:r Adviraced fnsrinme of Science amd Tachnology

A basic stwdy was conidscied on the chamctensiics of mission
ragechinecs 1hal could be developed wath demestie techmaedogy
md implemented ns 8 space lmmch vehicle lnenched from
Korcan territory. The domesscally developed launch vehacle
represenied by the Mo is lmnched froan the Mare Space Center
bocated m Goboung, South Jeella Provinee, snd i mainly
lsmched soutbward, so fs orbilol inclination angle = limited
o a polar ocba, Dy this sy, the charscieristics of nwssion okl
were analyred assuming a high ellipiical orbsi of the Earth thai
can e made with the lamch capabslity of the Nun lasnch
wehicle. Im nddifiom, e caplomtion md  technology  lest
missions  switable for Eanh’s  high ellipucal ofit  were
imwestigaied, and mission scenanos that could be performed m
the funire wene oonstnsctad.

16:45 [I1-2-2]
Free Space Optical Communication for Space
Communications

Seonghwan Cho', Jeong-Yeoll Han'?,
Sang Yeong Park’, Joon Huh', Kibhun Lee!
| Konesr Asteomomy and Space Sclence lstitite
YUniversity of Scileace and Technology
*Hvowhe Seerem Co., Lt

 Bedense fodustrr Teckaolow: Canver

Rocent trends in the space indusiry sse an expansson of privale
imviesimgnl, cxpansemn ol ammmercial basmes mosdls, minsalsm
in techmology and cosl, expansion of demand ond scope for
satelhites, and imtensilving competition For space developimenl
amieg cottrics. Communication is ome of (e most ot
s imfrasinachices in the mapadly changing new space ara. o
space cimmmumications, lhere are demands amd elfors o ase
Free-Spece Optical Commumicatson (FSOC) imstsnd of mdio
frequencies for high-speed communication. [t can be wed not
caly lor singhe scllile commumcson bul alse fr sabcllsic
network commumation beemise of it hagh specd of over Cibps.

ORAL FRESENTATION

This talk will imtrochice FSOC technodogy ond projects for
space  commmumicatis.  Altbough the FSOC s based on
conmamication technology, it reguires Aduptive Optics (AL 10
ierenss daia theoughgut, As one of ibe mapor clements of
FROLC, it is simtegically managed hy NASA. We will ol
introchice e A 10 compensate fr the distortion of the light
e 1o aimosphenic disturbapce

17:00 [n-2-3]

Proposal of Development Perspective for Korean
Space Telescope

Jeong-Yeol Han'?, Woolln Park', Youra Jun',
Jikun Kim', Yumiong Kim', Seonghwan Chof',
Young=Soo Kim', Ji-Hye Baek®. Bongkon Moon',
Biho Jang', Jae-Woo Kim'. Sungwook E. Hong'
Youn Kil Jung'. Soojong Pak?

' Novea Asrvanomy and Space Science Instinie
"L'.:r.-‘lrm‘r}- o Spderace ard Techaodogy

Knumg Hee Universine

With 1be lumch of the James Webb Space Telescope (JWST)
space felescope has been prduslly  mierested m public
Aabvamond space apencies sich as NASA. whach led the PWST,
are lesding nstropomical space observaisons by conduciimg
planning, design, and prios rescarch for decades based on a
long-term  roadmap for space lclescopes. Kosen has  been
parbcipaling mo vanous space missims & oan  miomastonal
copperation  partner while  developing a small  exploraizon
tebesoope. In this presentaison, we will mirodise the necessily
il hackgrinmad of domestic space Ickesoope development along
with owimseas cases anid sugpesd o developmenl dmection lrom
& long-term perspective.

17156 [I1-2-4]
Holiosphene Observations at Lagrange Poims

Evung=Sak Cho, Junga Hwang, Jeong=Yeol Han,
Seonghwan Chol. Eun Kvung Lim. Jungioon Seough,
Young-500 Kim, Rok-soon Kim, Jongdae Sobn,
Jhun Kim. Jaeiin Lee, Sovoung Hong

Korea Aaromoan aad Space Solenoe fneriine

There are five |agranges poins where the sun-Eanh gravity is
offsel, allowing the satellite 1o stay for a bong tmse and perform
& siable mission without consuming mach fiel Among them,
LU, L4, and L3 arc ddeal poimis for observng ithe sun and the
aolar wind, ERA-NASA's BOHND {(Sclor and  Helicsphone
Clbeservatory, 1995) is operating i L1, which is four times the
Eartbh«¥oon distance o the direction of 1he sun, and m the
funare, Aditya-L1 (2022} i India and Space Weather Follow
{SWFOQ, 2025) m the Umted Stalexs are m operabion. The UK
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i5 scheduled 1o lmanch the Space Wealher 1.5 massion m 2004,
In tbns presentation, We would bke o revew the schsrvensents
of the SOHC Mission and mbrodisce fubure intemaizonal plans
ol Helwsphere obscrvations al Lagrange poiims

17:30 [I1-2-5)
A Multi-Purpose Heliophysics L4 Mission

Junga Hwang'”, Kyung-suk Cho'?.

Jeongreol Han'?, Seong-Hwan Chai',

En-Kyung Im'~, Jeoungiun Seo’, Young-5u Kim'.
Roksoon Kim', Jongdee Son', |lheon Kim',
Jaejin Lee?, Soyoung Hong®

' Kones Asrronomy and Space Schence fnstinme
Yiniversity of Scivoce and Technolgy

Sum-Earth lagrangian podnt L4 o the best location to observe
the space weather in response 1o the solar activity contimuenshy
anid comprebensively, The space mdiation observation s L4 can
provide @ eritical miommation o the deep space explomiaon and
Miar's manived misseon. NASA siggests thal KAS] dhowld take
the mbalve for this challenging L4 mussson. 'We need the
comprehensive and three-dimensional ehservation of the solar
activity and the solar wind ar L1, L4, amd 15 The daia
chiserval Goim L4 can dimeetly comtidbute 1o he space radialon
forceast study by chsemvang the solar prolons in advance. Sa
LA mission can conimibete b the sdvamee heliophysics seiemes,
aprovemend of space wealher forceasting  capahilities, and
providing operationsl space wenlher obscrvations suppeing
geomagnelse stom stualynal awareness, mnd space exploaion
radistion safety. S0 KAS] s stars the preliminary sudy
oblam the Feaahaliy of thas 14 misson

17:45 [II-2-6]

Proposal of Highly Elliptical Magnetosphere and
Tail Region Survey Mission as a Step-Stone for
Deap Space Exploration

Kwangsun Eyu, BiM Members, 535G Members
SaTReC, KAIST

Omee the KSLY demonstmtion resalts in sucoess, BEogea will
b facmg 3 new arca when we can think of and prepare for
ey space missins beyvond the moow As o propamation for ths,
members ol space-telaied roscarch insiubes amd universibies
have voduntarily organiced research groups, S (Beyond the
Moon ) and S8G (Space Seience Group) for discussing deep
spoce exploralon im the near futore. Withm the coganvmtion,
severad workamg groups {WEG) hes been subsequently proposed
for miber detnibed discusgion sahowl plsible deep  space
misshons or step-stong missions for those at lesst e this
prescnlation, we minsloee some mitiad discussaons and stuidics
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o EASTER (Eanb Amd Solar-Terrestmal ExploreBl) mission, a
entatve mame for Eaghly Ellpical Mognelosphere ond  Tanl
Regiom Survey progect, By usimg the electric propulsion, a
spacecrall can gradually caise the ok ooy GTO o mod-wl
regiim =55 Ryp) while executing nany scierce expenments and
obscrvatien on T mieror and exierior of the magnolosphione
sl il region. Possible sciemific objectives and  premaiure
muscssnent om the podeniial of tbe nesswon in dems of domesin:
lechnologees of science mstruments and spacecmfls os well ns
i lammch vehicke.

18:00 [n-2-7]

Electron Drift Instrument (EDI} for Future Korean
Missions

Jacheung Park'”, The Space Sclence Group (55G)

! e Astrovrory anad” Spvce Sofenae fasifiine
FUniversiy of Science and Technokey

Eleciron Dafl Instromena (E13) is a spaceshased mstnament tha
can mensure elecime (edd perpendicular s ibe backgrownd
magnetne (bedd Hoes. The marmment miernally  sccelerales
thermicnic electrons and emits them teaand samounding space.
By etermining 2 specific directioms of eloctron cmissaon that
ennbles recollection, the EIN can derive the magnihsde and
divcetion of tbe porpendiculsr clectne Geld The EIN was
previusly cormeed - onboard Chuster of the Furopean Space
Apgeney amd on the Magnctosphaie Muli-Scale (MMS) mission
of the Mational Aeronauiics and Space Agency (NASAL These
EDEs weighod ~ 10 kg and consamed =~ 10 W of clectne power.
In this presentstion, we review the operalion principles mnd
design details of the EIMs onboard Cluster and  MMS
Additionally, tips snd cavenls are given for desigming fuiure
Faorcan E1s.

18:15 [1-2-8]

Space Exploration Using Mass Spectrometer
Jingeun Bhee. Ju Woo

Youngie ACE Lo, Lnd

The nuss spectrometer, an cquipment for measuring  and
quantifving e smount of gaseous ons, was commercializad
cammeslt afler the development of quadmapeles and son trp by
Wellgang Paul in 1955, In 1962, NASA purchased the [irst
commwercial quadnepole mass spectrometer for the purpose of
space exphoralpon.

Smee lhon, the mass spocirometer has been wsed mo varous
forms for space exploration and meassrement of the space
Masma ensaronmend, from the Apollo 1506 messon m 1971
o the ExoMars mission for Mas explombon, wheeh was
meeenlly canceled due o the Husaan-LUkrame war.



Thiz presentation introduces (ke principle of mass anolvsis
technology and the mass anabyeer used 1o the reoent LADEE
(2013), MAVEN (3008) and ExoMars (3020) mdssions, and
caplains ibe wechnical challenges 1o be overomme 0 develop
Korean mass spectrometer for the pampose of future space
caploration.

16:30 [i-3-1]

Responses and Changes in the High-Latitede
Upper Amosphera during Solar Activity and
Geomagnetic Storms, and Their Global
Propagation

Young=3l Kwak
Korest Astromonny amd Sperce Science Instirare (KA

In the period of high solar activity, the strong clectric Geld and
high-energy auroml panticles ibow froms the magnetosphere o
the Earth's high-litude upper atmosphere due to the milercton
ol the solar wind and the Earth’s magretic field. As & nesult,
ol dnly the mmom ooours i the high-latitde jonosphere, ha
alsi fost plasma comvecion aml strong cusrest are genemibed
The high-lavitade wpper atmesplre s grealy inBomeed by the
movmentum and emergy forcing associnied with the coupling of
magnctosphere-ioncaphcre. Especially dumng nugnetie storms,
the ensuing high-lmiude jonizatson, Joule beating, ond son-dmg
Foscing of the upper atmosphers, along with petstiation of the
electric fielils 1o kow latitudes, affect the global dynamics and
sructure of the apper abmosphene. bn my talk, resposses aml
chamges im the lgh-labbsle uppor almesphere dng solar
nebivity o geomagnelic stormes, and ther glohal propagation
are addressed

16:45 [II-3-2]

lonospheric Responses over MNorth-East Asia and
Europe during the G3 Extrerne Geomagnetic
Storm (Nov 4, 2021) Induced by Solar CME
Evant

Jeongheon Kim'. Young-Sil Kwak™, Hosik Kam',
Jae=Wook Lea', Toe=Yong Yang',

Woo Kyoung Lee'. Junseok Hong'. ChangSup Lee?,
GeonHwa Jeed, YongHa Kim', JongYeon Yun®

I.ﬁ.'m'.'r Astronorny ard Seace Sefenoe (st SCAST
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zl'.-'.'hrr'em'r_l' o Sefenee e Tachoolog, DST
Y Korea Polar Resesrch fastirure. KOPRY

| Chumaram Navona! Uedeesine GV

Y Woren Space Westher Conrer, KSIFC

Chi Movember 1 oamd 2, 2021, two Hale CMEs in the Sun
ciccied on enormous pumber of haph-emergy  pantickes  imio
imterplanctary space. (18 events ware direcied toward Earib and
reached Farth on November 4, generating & 63 level (=~ Kp T
cxlrenss goommgncl: fora In e acar-cath-space cnvimonmen
&t that dime, the poribsouth component of the imerplaneiury
mmagneis:  (beld underwent ihaee rapid tamsiions, aml b
highe-energy particles were miensified the Eanb™s highe-Latitude
precipitations thres times. Simsfancously, the same pattern of
Irinsiben dishirbhance was obsservied m the AE madex, whech s
e marom pet current index, due fo the energy inpulting imo
i doposphere of the polar region. As a resalt, we confimmed
the posative ionosphenic sbormes with the same mnsion pailerms
wire ohserved in the ionosphere using onesondes and GPS
signals aroamd Noth-lasi Asme We speoulate that this result
is bevause the squatorwand (= meridions]) neutral wind albso
blows it same paiiem dse to the beated themosphene in
the polar segion. Unforiumately, there was po eguipment capabls
ol ohsorang nodtral wisds arouid Monheast Asia, s venflication
cothl not be performed. To nmke up for the problem, we
smmalated the response m the csphore accondmg e the
change of menidioral neutral wind uszing the  ienosphene
phvescs-based misdel. Although on the other side of the plobe,
we checked ibe equatorward meutral wimd patierns  throwgh
FOOMMIGITT data passing near nod-katitudes m the Nortbem
Hemisphere Allantic (ccan. Also, the DIAS  measurements
network chserved  positive (negative)  onosphenc slormis in
Southern (norhem) Furope, Thercfwe, mking ibese resubis
togetbor, the miense (33 geonagnelic storm thal oocarmed 1bis
e appears B have affected the somosphere on o glohal scale.
We mall dhsplay tlsese resualis m ths @ik

17:00 [n-3-3]

Medulation of High=Latitude lonosphere and
Mesosphere in Responding to Energetic Electron
Precipitation () 30 keV) during Geomagnetic
Disturbances

Y g Sock Log®, Yang Ha Kim', Youmg=5il Kwak?

! Chumgmam Natiomal Universie
*Kovrea Asranowsy and Space Scieoce fnstitune

Geomagnatic distorbamce caused by the dynamnc  pressang
enhancement and the fluciuation of the mterplanciary magnetic
Geld can dnducs cnergelss  paticle  procpitaleon  (bosm (ke
magnelosphere imio ke simosphere, The oplical phenomena
including aurosa and mesospheric clouds (PMC lananous see

SRS HI1M 1%, 20220 48 30
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crysinl clouds) = high Istiludes can he signatures of taking
cnergy iopud amd goisg throsgh chermcal reactons o the
nimosphere and the ionesplere.

PMC oypseally comtaans the imprmis of undertaking severs
atmesphenc dynamics including comvection, sarging, wave and
cle. The atmosphenic source, such as tbe breakmg of upwand
prwvaty waves, the dissipstion or their imemction with planetary
waves, is short of explainng the severe dynamical sagnasure
dunng a storm However, the evidence of mesesphenc
modulation i terms of twemperaiae and plsma dynamics 1o
some exlent has been ohserved during geomngnetic disturbance
and encrgetic parisle procapitiion. Therefore, ibis prescriatzon
will denl walh [NE-regoon responses o ememgclic clectrom
peecipatation draven by high-spoed solar wamnd streamis- amd sobar
wmd shock-tagsed  geomagnetic  distarhanees, soch as (1)
avtime oureen feom the memurements of the (0 15) 5575 mm
crission rafe arl neutrsl velocaty; £2) VHF mdar cchoes in
terms of echo sirength, ocourrence and the Dioppler shifl. The
prohiction and madulation of polar meseaphenic sammer echoes
can be wseful o deternune the D-region dynamess subgectod i
the geomagnetic disurbance.

17:15 [II-3-4]

Polar Middle Atmospheric Responses to High-
Speed Solar Wind Streams and Geomagnetic
Stroms

Geonhwa Jee'”, Ji-Hee Lee', In-Sun Song’

' Kovea Folir Kesearch Instinee
“Uiniversity off Stdence and Technology
!'}"ﬂ-."l.-:r.r Uimiversity

Ihunng hegh-spocd solar wind stream (FIS5) evenls arsd assoaated
peonuignetic stommis, energetic clectrens from the Eanh’s mner
magnetosphere transfer solar wmd energy e the bigh-lanede
wpper sl maddle  swospheres. whach nay affecl chemacal
compositpons amd  dvnamdcal poecessis in the deglon. We
condhect 0 siwdy on the production of mtrogen coodes (NOix)
in ik polar maddle aimosphere by enerpetic clection procapitaizon
(EEPY dusmg 1SS cvents m the perud ol itemations] poli
yenr JO0T=200% porthemn winter, & sumencal medeling study
s alse perfomsed to imvestigate the aimosplenic responses. Lo
the precipiiniion of medium-to-high energy electrons {MELEs)
wming e Specilic Dyvnamics Whole Amosphere Commisnly
Climate Model (SDWACCME The FEP and MEE mduoced
MOm shows lange vamations in winter, which is associated with
wertical transport amd hooweontal maxing. The resuliing changes
of Oy i ibe polar middle samosphere can have spnificam
rmpacis on the thermal and dynoanmcal droctures e the polar

FCEHL.

40 Bull, Kor, Spa. Soc. 31(1), Apr 2022

17:30 [n-3-5]

Geomagnetic Activity Impacts on Meteor Plasma
Trails in the Mesosphere and Lower
Thermosphare

Haosik Kam', Young=5it Kwak'®, Jeomr=-Heon Kim',

Junseok Hong', Yong Ha Kim®, Changsup Lee’,

Jeong=Han Kim'., Tae=Yong Yang'. Jaewook Les™,
Seonghwan Choi!

! oo Astranomy and Space Scfence fnsrinre

! Deparmment of Astronomy and Space Science, Kovea
Unmiversity of Sclence and Technalogy

’.D:';p.u.rmr.-:lr e Astromonty, Spoce. andd Geodogy, Chanenam
Natfora Lruversdir

1 Diwispan of Polar Ammospheric Sciences Karea Polar
Research frstifuie

We myvestigaled the clicct ol mateor echoes by poomagnetic
sctivity usmg bong-lerm dats from VHF meteor radar @l the
King Seqomg Station, Antsrctica. This study focused on an
allitele moge fom 85 bm te 95 kmy known ms the negion where
an ambapodnr diffiasson s dommant. An anemaly analysss fog
maramcters ohserved from the meleos mdar revealed that decay
profiles of meteor eche were affected by the intensification of
the geomagnetic octivity. |n particulsr, the decoy fime tended
o degresse as ihe geomagnetic activity inereased. The mevevad
stgnal power, SHE value, amd mdial velecly emor tended o
increase s the geonmgnetic activity incgeased. The amalysis
resulis of these pammeters suggest that peng the metenr mdar
o derive ibe parmmeters s peuttal lemperniaes and winds
requares  ablention when  the nlense  poonmgnelic  aclively
duration. In sdditbon, we confimned that the decay profile
mmalysis resulls also vanied according 1o gromagneetic aclivity,
whach also can be imterpreied &5 pesults of sirong pecmagnet
activity and als induoed dlecine Geld aflecting meteor plasma
choes.

17:45 [I1-3-6]

Investigation on loncspheric and Thermospheric
Variability Using Specified Dynamics WACCM-X
20

In=Sun Song |a Soon Shim Wonseok Lee
Blopartrenr of Armossiesde Siences. Yorse! Dnfversdty

Impascts of the kiwer atmosphicre m enosphene and thermaospienc
{1y vanshility are cxnmined wsing the Whole Atmesphere
Comnimmidy Climate Model with Thermosphere and Bososphers
Extension (WACCK-X 200 Model simulaisons are carmied ous
for newlerale goomagnetic stomm cvents im 2000 and 2003 In
e simulnibons, lower simesphenc dynamics are specified by
e meleosalogical  dynamical vanables obamed from b



MASA Goaddard Modem:-Fra Retmspective analysis for Research
and Applicabions (MEREA) vorsmon 2. 1T vansbality = exommned
by comwparing medlel results when the lower atmespheric
dynamics 15 specilied or not In the oo ks of simulaions,
mitinl comdstions are dentical and given by preveoms spewified
dynamics WACCM-X  siomilstions.  More  mosulls wall be
presenied in conferencs

18:00 [11-3-7]
Development of Space-Borne Wide—-Fiald
Auroral/Airglow Imager

Woo Kyoung Lee™. Seonghwan Chal',
Kvoung-Min Roh', Young=Sil Kwak'®, Jihun Kim',
Yunlong Kim', Jongyeop Park', lihye Back',
Jong-Kyun Chung'. Jacheung Park'?,

Tae-yong Yang', Dukhaeng Lee', Hyosub Kil,
Larry ], Paxton®, Geonhwa Jee®. Yongha Kim®

| oo Astronomy and Space Sclence limstitme
Universine of Science and Technolaey

'E_ﬁ.a‘lm Hoplins Undversity Applied Plosics Liboratery
Yone Polre Besearch Ineifre

*Crrgrant Nationad Universioe

KEAS] has heen developing a wids-filed auroral'nirglon: imager,
the ROKITS (Repabdic of Koerca Dnaping Test System) sanee
2021, ROKITS will be opebosnd im CASSN (Compact Adlvance
Sabelline 500303 sapcllte, o new suclhile senies providing carth
cheervation. The satellite mass is ~ 5 kg Nun (s Korean
Lol wehdele) will loumch CASS00-1 o 4. ROKITS
obeserves ouroen and airgkew emission of the Earth™s sonosphere
upper slmosphere in wo spociml bamsds: O 5577 nm and €4
GHEO pm. The fichd of view of ROKITS = 90 degrees, so the
sweally width will be over T ki at 100 km i altitwde when
the salellide orbal pltifude ws GO0 ksme The mam scpembbc
ohjective of ROKIS s slentfymg the bouslary of the auroral
oval i maveul shapes. Ohsorvations m o wavelengths coable
us o study energy inpui from outer space ineo the Eanb's
atmosphere. In addsibon, ROKITS firs aisempes io detect ghobal
almesphene gravily waves m arghss' enmsswon nvm space. 15
the mission is suecessfol. ROKITS could provide  global
distributson of atmosphenc gravity waves.

HWHE JHEES |

48 2BY(S)

09:00 [IS-1]
Outer Spaca and International Ordar

ORAL FRESENTATION

Chin-Young Hwang

Kanea Aerospice Research lnstfowe

Since ihe laanch of Spuinsk, mankind's firsi anificial ssicllite,
e imtematsonal compnmsty has reached an agresment that s
he shared with the mbemational order of ouier space, These
include the UN's Outer Spoce Trealy, Rescue aprecnents,
Liability copvention, Registration comvention, Moon treaty, In
wldaivon, micmational order in space 5 still underway, wiih
discussions on space debmis mitigation gaideling, space traffac
nagenenl and long-tom sstanalibity of ouler space acivities,
LIMIDMRENT, Use of maclear power sources m outer space, and
apatee disammanenl et Insddion, due s the militan-
simtege impostance of the space sector, conmines. around the
wirthd hawe emacted and opersted bows on the ampoat and expom
of spoce produsis and dechmologics,

In this preseniation, [ woald ke 1o mirduce “coler space” and
reloted space lows and onders, and their elfects,

HYes JWcER |

092:40 [-1-1]
Owverview of Planning Research on the Korean
Lunar Lander Project

Yee=Jin Cheon

Korea derospice Resecred Tnstitse

Rorcun govenmment formmed the Korcan Lumar Lander Propect
Formulstion Tiger Team wasth specialists, expenis and resecarchens
from vamous usiversitics, indusines and rescarch imstamncs in
propanc s progect proposal. The liger team oonsasts of Soonoe
mnid Technology Mission Formmulation (STMF) working  group
(WG and Lonar Lander Swsiems and  Aschivocture  Desagn
{LLSAD) working group. The key rode of STMEF WG is 1o draw
e hinar sirfwce mossion of Korcan  banar  landar which
sdooqualely rellects the global tnends of lumar messions in 2004k
As s naiee sys, (he LLSAD WO will capi the Korean hanai
lander which will be expected o be ulilisd in sscvesave hinar
landing mussiom and other  planctary (cg, Mars)  bsidmg
massion. The key phrase of the planming research s “achievable,
detadled and spevific techeobogy tress, costs, amd seledube
rellectimg global trends of hmar messsoms m 2000s

09:52 [In-1-2]
Introduction to Science & Technology Mission

SRPSRAYR MM 1B, 20224 48 41
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Formulation (STMF) Working Group Activity for
Korean Lunar Landar in 2030s

Bonakon Moon
Korea Astremomy amd Space Scfernce Jnssisure

Soaih Korea plans 0 send a hmar lander i the 20305, The
STMF WG was created 1o efficiently select the estahlishmen
of scienlific and echnodegical msgons for thas lunar lnder,
and thas presentation mimabeces the main activities of the STMWF
Wi, The sciemce and fechnology missions of the lumer bander
are dhveded mbo lour mam arcas: hunes shence, me-salu resouros
wlilization, hanar infrestrectureiresidence, snd local transport!
s ani

The main process of sehecting science and techmalogy missions
are performeed thowgh theee steps. Pl mmssion denssd
surveys are proposcd by divmcestic experts for @ cerlnin poenod
ol nme Secomd, i proposers musi do the  workshop
preseniniion and go theeaigh reveew from W0 members. Thard,
misspon ade-oll siudy B fnally porfomed for (mal seloction
of scienece and technodogy misssons seven days afler the
worrkshap.

This specisl session js also s process of gathening opinsons from
the socicty fof lunar lander missaon,

10:04 [IN1=1=3]
Eorean Lunar Lander for Exploration: Preliminary
Design of System and Architecture

Hyungloo Yoon

Kovea Aerespace Reasire fastiiote

A boel imtroduction amd preliminary design of the syslem omd
architcenare of Korean Lunas Lander for  Explotaiton  are
presented, The prelimenary design has been conducied by Lumas
Lander System and Architecture Design (LESAD) Working
Coup, which s coganized mesinky with engineers of Koren
Acrospace Boscarch Instilute (KARIL wath deep expenense m
developiment of vansus satellies and space explofer progranis,
ns well ns other experts i oercepace indosiry ad ocademy. The
banar bader i e prelmmmary design has a lunch mass of 1.5
b, hased vn e expociod capacity of KSLY-I launch vehicle,
and the toial weight of pavleads s abour 30 kg, The leder
1= equppied with be-propellant propalsson system for masomem
clficweney, aml 10 will have navigalson and control sysiem b
pcheive maoncmos pin-point sofl busding wilh hazard svoidanee
The lander is thermally controlled 1y aopernic during the massaon
prenand 1w Danar dayligha, and it will proside selecomiminscation
link between its paybomsds snd Earth grousd statiom, The
developmeent of the lunar lander will he sccompanied by many
et lechnologics amd wall be ool oppomumly 1 make o gnel
beap in Kores space explomiion igchmology,

42 Bull, Kor. Spa. Soc. 31({1), Apr 2022

10116 [-1-4]

Potentiad Science Topics for Future Lunar
Explorations

Chae Kyung Sim

Korea Astromomy and Space Sclence frstite

Starimg this year, several coumines/matifules are pulling a sikp
forward b0 0 new e of hinar explomon, Geiting 0 ihe Moo
itsell 1= o enocial challenge leading lo immonse fochnalegical
inmovation. O top of i, understanding the Moo s an encellem
sciemoe modil thal enables s 1o race the Eanh's evolistgmary
history amd e solar system. Here, we will review the science
posls for hmar oxploaies rooogmeed  and sugpested by
forcninners and the science commumly over the Lst b
deendes. We will also leok over the general properics of the
Moot and scientific insnanents aboard the Boar-fatine [usar
landers. This recapitulation would lead © o hint om our [obare
cxploration mission.

10:28 [-1-5]

Technology Demaonstration Trends in Recent
Robotic Lunar Surface Missions

Dong Young Rew

Korea Avrospice KBesearch lnstiuie

Miost commmon keyword of 20008° lumar mission © techmology
demunmsimtion i prepambion fr oresource ubilization,  lumar
outpenst, s Jong-term humas existence in the Moon sarfese
Several robatic limar massion are bemg prepared wonbwide
including Commercinl Lunar Payload Services (CLPS) -hased
massions, Chundrayamn=3, Lump-25, cle. Thas paper sumanzes
lechnology demanstmations inchided in revent obatic s
surfave misssons. andl amalyae thar trends m view of prepanng
Korenn lunar bading muission tegeted casly Jihis

10:40 [I-1-6}
Proposal of Multi-Band Imeger for Lunar Lander

Jeong=Yeol Han'®, Youra Jun'. Chae Kyung Sim'.
Young-Soo Kim', Boagkon Moon',
Hyoungkwon Lee

I.h'm'.'.l Astromaovtay and Space Seleoce fostiine
"l'.’.'1."|-'e.rs.l'r_|' af Solence and Techoology
1 Lot SICE e

Undersianding the environment of the landing sile afier the
lhenar lander lamds is eritiwal bocause the sie affects theis
mission goal In addition, shserving a8 lasge noamber of dust,
dist distribnition, and varasens m the density of dust due 1o
the repulsve force of the lander during the landing process is



related s amabyre physical changes on the lunar surfaces. 18 will
be o wvery imporiond imdscator m the process of selecting o
lapslimg wite asil esiablishing =n explomion plan when plaaning
the next mission. Besides, precise'enlaged observation of the
surface will be nhle 1o be utilized 85 vanous sceemlilic anabyses
data by analysmng the patick size distrnbatson and boghiness
chamge of the =l by color fher with speciroscopic charcienisis.
Muoreover, when moving on ithe lunar surfsce, o vidoo caner
15 exsentind io secure & fiedd of view omd precisely ohserve an
arca of mierest n this presestation, we woukl like 10 immodisee
eversens exangles of video camserns o be mounted oo lasders
of Mars, and propoese the development of camcras that ean be
minamnled om bumr landers m Korea.

11:04 [IN-1-7]

Active Neutron Spectroscopy to Measure
Abundance of H/OH-Bearing Materials and
Rara=Earth Elements on the Lunar Subsurface

Sung-Joon Ye', Sukwon Youn', Uk-won Nam®,
Won=-Kee Park’, Jongdse Sohn®, Hongioo Kim',
Sunghwan Klm'. Jintae Hong®, Insoo Jun®

' Department of Applted Bioengineering and Research
Insritwe of Convenpence Sclence, Grnduane School of
Covtvergence Sclence aod Technolany: Seoul National
LUniversioy

* Korew Astronamiy and Space Sclence fnstiiute

*Deyirnment of Physics. Kyungpook Nationa! University

Y Department of Radiological Science, Oheongiy Dnivardn

*Koea Aramic Foergy Research fnstinre

Set Propubdon Labaratery, Californta Institute of
Techaology, Posadera Califormia L5854

As a seienee pavioad for Kores luar lesder mission of Y2000,
Seoul Natiomal Uhnversity (SNLT) sugpests I develop an active
newiron  spectrometer 1o measure the abemdanes of HAOH-
beamng matcnals and mare-carth clements on the lme subasriace.
Il 15 manly compesed of an octive neutron soarce, radstion
deteciors and operating power, Korea Asomic Energy Research
Insistile has o hanlage o develop nod oanly an scbhive oculmon
source based on 1T reaction bt mdisisolipe thermoselectric
g;trmbml'mlhrhlurmum.l!‘nﬂtljhnhuﬂth,ﬂw
LVRAD team consisimg SN KASL KM ond CI7 hes
developed newtron and gamma detoctors as parl of the NASA
CLPS progect planned in Y2025, Furbermore, the knowledges
and cxperience lrom the JPL scseniists sho operated the DAN
(dynamic afbedo neutrons) mstrument s the Mars land mover
(e, Cafesitg) of Y3 could be & grest asset for this
suggesied mission. The active nentrom spectronmseter consists of
a [T meutron generator and o seutron detector. The -1
ncutrony genermion proshuices 14 MeV' neutrons by nuclear fusson
feaction between the deiterium soures and the il g,
which con penetrate shoal | m depth from the lunar surfoce,
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The neuwirom delecior mensures the albedo neviren flux of
thermal amil epithermal energy range produced by the neacisons
of the |4 MeV newtron with the lunsr subssfice soil, Since
i albedo peutrons e ibamalized by Bydrogen in ke soil,
ihe thermal'epithermal nentron flux differs scoording 1o the
hydrogen abumdancs m the o6l The hawdrogon abundance on
e lumar subsurfsce measurcd by the neutron detector cnn
provide an evidence of waler we. In addition, gamma-rays of
spocific energy mre emiticd throsgh the (n, P reactions hetween
Iemalizod neutnons and rarc-carth clemsemis, such as N, S
Fu, snd Er. Therelone, ibe conhinstion of the active neutran
spectromecter and ihe gamme-ray spocirometoar coablos o ealimate
ke exislenee or abimidance of the mre-carth elemenls on ke
lamar subsutface

11:16 [li-1-8]
Dosimetry of Human Exploration on the Lunar
Surface Using Si-Sensors

Sunghwan Kim'. Uk-won Nam® Won-Kee Park®,
Jongdae Sohn®, Hongioo Kim®, Sincheol Kang'.
Sung-Jeon Ye', Sukwon Youn', Insoo Jun’

I.l'.?t':l:l.'l.ru'.'mur o Kocfiodorioal Sctence, Cheorupl Gmiveriny

! Kavea Arronamyr and Space Scienoe fnseimre
 Deparmment of Physdes. Kvwagpook Natfonad Unfverdsy

' Department of Applied Bloengineering Graduare Schoal of
Corrveneence Scofemce and Technoloey, Seowd Sofova
Cniversiry

Yer Propuldon Labormtary, Callfornia fncrinve of
Technology, Passdemy, California, U5

Human exploration of the Moom is asseciated with substangial
risks 1o astronsuls from space mdinbion. On the sarface of 1he
Moo, this consasts of chromee exposise W galactie cosmie mys
mnidl sporedic solar pariicke events. In addition, the milerocisomn
of this madiation fickl with the lunar soil leads o a thind
compoment that comsasts of neutral parbcles, Le., newtrens and
gammra mdintion. [n the miision environment of the Moon's
surfage, madiation dosimetry is very imporiant for ibe salfety of
the space crew fom the radsation. We desagned and developead
o specirometer based on oo Si-Cse51 sinched detecior to messaime
prodons’ encrgy spoeclnem amd estimate the equavalent dose on
e Moo in LVRAD propect, The used pin silicon semsor in
he spoctrometer was  produced by Kyungpook Natwonal
Unaversity ond had on effective orea of 20 mm = 20 mm and
a lhickness was 650 pm Ths smsor 15 more sensitive o
radintien than the 55 semsor {ihackness 300 gm) of Hamamastsa
because of fhe Si thicknes, The sensor was also developed in
& project on I55-CREAM (Intermationa Space Station - Cosmic
Ray Encrgetics And Mass (CREAM) and then installed on ihe
Intermational Space Saateon amd wsed as & space mdiation
detoctor fo verlly (s perfonmansce. The prolon awigy spoctpamc
anil the dosimeter were designed m =500 MV and (021 (00
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keWipm, mespoctively. Using the GEANT4 Monie Corlo
amulation, the design of the delector was oplimized  ond
comfirmed. The 30 MeV proton MOC<30 cycbotron in KIRAMS
and [0 MeV' progon in KOMAC with A dogradens were nsed
o calibrate the prolon beam's energy. Moreover, the resalts
wiere eompancd o the calculad results by GEANTA amulatson
and messured resulis by the scintillation detector,

This work was supponied by the National Research Foundation
of Korea (MRF) Gennt finded by the Kores govemment (MS[P)
(NEF-200 TRILASAAADLOTTT3) sl (NBF-2000011 ASET 108845y
The matbors express their sincere thanks o the siall of the
MC-50 Cyelotron Laboratory (KIRAMSL For tbe exeellem
operation and thes suppord dunmg the expenimenl.

11:28 [IN-1-9]

Good Energy Resclution and High Gamma
Datection Efficiency Crystal Scintillators for Space
Mission

Hong Joo Kim', Phan Quoc Vuong', Arshad Khan',
Meuyen Thanh Luan', Sinchul Kang'.

Uk-Won Nam®, Sunghwan Kim*

' Kvungpook Madkonal University

Eponmt Astrosormy dnd Koaee Spedoroe Jmetiie

"'l!‘.'.l'r:'.:?ng.'.',r niversiy

Crystal seaniillaions have several advantages of gamma cadimtion
detection for space explomtion including lunar massions. Even
if i bas worse eoorgy resolution, #ocan have a langar s
defecior wilh beller ganmma stoppimg power, befier mdiation
hewrdizss, reliabality sl pobusiness compesed with HPGe detector
We can identify rdicoctive muclides smd muelemsr resctions by
wsing gamma-ray  specimoscopy. Scimidltion commmnily  ane
tmvang ie improve emargy resplation as good as 2% and mmprove
pamma  detection efficiensy. | will presest several novel
scintillalors with high hight output and goed emergy resolution
sach ns LaBed:Ce, Celbrd, Sr02:Fu Cal2:Fu, snd co<doping
seantillators. Also [ wall show newly developed ligh gamma
detection efficeency omnd  pood emergy resolution Tl=based
scantilnbiors sach as TRLIYCHCe, TI2LeC15:Ce, TE2LaBS: Ce,
cle devoped by our group. Prospoct and hmtation of carrently
developed seimtillaors will be alse disenssed

This work was supporcd by the MNatiomal Bescarch Foundation
of Kavea (NRE) Geank funded by ke Kores government (W51}
[MEF-20208 | AT IERYS).

11:40 [-1-10]

Lunar Architecture ISRU System & Role of
Private Sector in the Field of 1SAU in Korea

Kwang=-500 Jung'. Won-5uk Lee',
Koo-Young kwon, Sun-Kvu Lea®

44 Bull, Kor. Spa. Soc. 311}, Apr 2022

F tasiviba Arrospaoe
! g Systenrs

Leaving behimd O8d Space, where space devclopnwml was
cenlered on couninics such as ibe Uniled Siotes and the Sowveet
Unien m the past dunmg the Coll War, the MNew Space conenad
o private companics such s SpaceX and Blue Orngin is
appreaching al a fapid pace. [1 s cinging as o represeniative
keyword for Mew Spaces such s rewsable lsncher, moon hase
constmictron, Mars exploration, and IneSmn Besoures Unlzabon
TSR

Ao (e, ISBELY pefers do all actmvites o build and peodacs’
supply [acilitics 1o ublize imesite nesounees asch as the moon
amd Mars, amd covers a wide mnge of techaobogies such as
ot supply., space constrocimon, robal milmaleon systems. 1
is altracting abention & o very imporint key technology Geld
ity e of performieg missions on Earth's orbét asd laving the
foumdation for deep space explomation.

Extracting and supplying fised from the moon based on [SRLU
1% expectod B generslc cumulairve annual retums of $240% o
up to S49.0HS in the shoet term around 200 [1, 2] snd effoets
based om intematioma] cooperalion are conlmuing o develop
echnologies by sector 3],

In Korea, the tochnology readines bevel (TRL) of 1SR -relabed
technobogies s 2-3 bevels, and technodogy development comenad
o govarmmeni-limded rescasch mstitwic has been camed oul
In the futare, techmology maturity is expected e be secured at
6 o T kevels through bmar exploration plns, md  phvale
compandcs will play an importast fole n improviag o % e 9
lewels through so-called Publee Prvale Partnership {PIFF).
Hanwha Aerospace is working with ke Korea [nstifute of
Gioosaienee and Mineral Besources, the Korca Alomise Energy
Research Institute, the Kegea Institute of Civil Engincering and
Baibding Techmology, the Korca Biscarch Instinste of Standards
mnd Secience, and the Koren Institnbe of Energy Rescarch o
citablish sl a public-private parinorshp.

Therefore, this sludy introdusces the mids 1o long-term roadmap
established throaph the above pubhlie-private pannership i ibe
developmicnt of ISEL techaobopy in Korea, and diseusses the
mle of privaie compamics 1o realive il

[1] Komuta, 1D, cL al, “Commerconal lumar  Propeflant
Architecture: A Collaborative Study of Lonar Propellant
Prodduchion,” Reviews im Human Space Explomagion, Yol
I3, 2009, MHEZE,

|2] scattes, L., and Perrod, Y., “Lonar Markal Assesoment:
Mkt Trends and Challenges i the Developmen of a Liar
Foonomy,”™ Research Faper Puhlshed by Pnoewalerhouse
Coopers. (Pal), 202]

|3] Intcrmational Space Fxplomtion Coucdmation Croag, “In-sit

Resowrce Utilization Gap Assesement Repost,” 3021



11:82 [In-1-11]
Lunar Science Expected from Magnetometers on
the Surface of the Moon

Seul=Min Baek', Ho Jin®, Khan-Hyuk Kim®,
Young-Jun Chol'*

'Korea Assropomy and Space Sclence lostirute
Evhool of Spice Research, Kvung Hee University
"'{.-hj'l-q-.rru'.']' af Science amd Technology

The discovery of dispersed crnastal mageetic anomalies amd the
detection of surfoce magnetic fiebds of up 1o lhondreds of of
at dhe lendimg sites were major suspaises of the Apolle program
Lunar magmedisma has been mvestignled for the last several
decades comcerning three mam targeis: (1) erusinl magnetic
ficlds of e Moon, (2) clocromagnetic and plisnn covironmment
nrownd e Moon, and (3} elecineal conductivily struchure of
ihe Mowm. However, despite ol sevenal shalics, the understanding
ol lunar magnetssm s one of the mest mportan and dehatable
wsgs of lmar scenee. Therefore, the oew magnetomeler on
the Moon shoukl be more widely micgrated mio fiture lmar
missions, Espegially, magnetse investigation on the surfice of
the Moon can provide mew imsight imo the lunar magnetsm,
srface-plasma indersctions, and  the ivemnal  samctine and
composiiion. Also, the study of anar magnetism wall seck o
mnswer the fusdamental questions | kvms of solar svslem
omigm amd planctary processes. Furlbenmene, the magnetinmeler
mersurements will be performed in &1 least four bnding sises
through other lumar messons. [0 is a good chance for us o
umidersiand lunar sciemce. I this presentstion, we miroduge the
lnar sclemoe cxpected  [rom  mapgnclometers an e binar
s,

12:04 [IN=1=12]
Particles—and=Felds Instrument for the Eorean
Lunafr Lander Mission

Woo=Hyeong Seol, Jongho Seon, Ho fin,
Khan-Hyuk Kim

Hohoo! of Space Research, Kyvung Mee Universiyr

We propose o conceplunl design of o set of instruments 1o
il sqpinlzal amd lemposal vanations of lunsr magnetie Geld
mnd population of changed particles omgmoled from the solar
wind and il moon on the hmar surface for the Kosean binar
lander massion emvisioned i 2030, The proposad instnament
smite will provide mformation on the space environment of il
lmar surface relsicd o tse vanons scicnee tipocs meludmg the
salar wind-moon intersction, the ongin of the lanar magnetic
fickd, peomagnatic activity, their intemctions with the spacecrafi
mnad ke space weathering effects on the lunar swrface. The
mstrumenls are based on the predecessor mstrument design for

ORAL FRESENTATION

the Commercial Lunar Paylead Service (CLPS) bo he launched
near 024-2025 by NASA, ot agmificant reduction of mass
sl power will be mude i considembion of potential hmitation
o the albocaied msoiroes for scienee payboads. A suemmary of
science topics and mstrument descriplions will be peovided in
has talk

H2UEY JECEE

09:40 [IN-2-1]

Revigiting the Source Regions of Solar Energatic
Particles by Synchronic Potential Field Source
Surface Model

Jinhye Park'. Hyun-Jin Jeong®, Yong-Jae Moon'?

! Deputrerment of Astronomy and' Space Soimoce, Knmg Hee
Liniversiop
*School of Space Research, Kyvung Hee Universiry

We revisil magnetic ficld configumbomns of the source regioms
of 6 solar energetic pasticle (SEP) evenls secelernbed near or
behend the lmbhs. For this, we use a new '|:u:||.|:1:|linl bHeld source
susfoge maded (AL-FFSS) an 22K, on a pear meal-time basis
using Al-gemerled [orside magnelograms by Jeomg el al
(2020, By comparing AI-PFSS asd comventional PFS5 i
HnL symopine dala {HMI-FESS), we [nd several microsmg
dilferenees on the SEP soarce regions and itheir magnetic field
configumtions belwom them

1) The structure and sire of sousce active regions (ARs) are
srpnalicantly changed. The 1otal unsigned magnatic Geld luxes
of the ARs sre mostly strosger o ALPFSS mather than
HMI-PFSS exeept for one case. 3 s paricalar, pewly
omergmng Abls are observed near the SEF sowroe regeons m tho
AL-PF5S for twio cases. The loeations of the emissson features
iy the fallsin ELNY synchronie maps are consastenl witl ARs
im the ALFFSS. 1) The imverson lines are changed due 1o the
appearance andior dsappoarance of ARs. The  propagaison
directions of ihe source engpiions in the mnaing difference
ELY mituges are comsestenl with the configuraboms of ihe
imversion bines in the ALPFSS, This sudy sheas thm ALFFSS
is able 10 pive a better understanding of SEP source megions
il their magretic ficld comnedtions.

02:52 [In-2-2]

Study on Plasma Heating along a Current Sheet
in MNoneguilibrivm

SRPSRAYR MM 18, 2022 48 45
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lin-Y1 Lee', John €. Raymond’,
Katharine K. Reeves’, Chengeai Shen?,
Stephen Kahler'. Yong-las Moon',
Yeon=Han k:inq"'l'

'Kvung Hoe Umiversity

SThe Coenter for Astropfysics | Marvand £ Soithsonian
*Air Force Research Laborarory

YWoner Astronomy £ Space Sclence Institune
*Universie of Science and Technoloay

We mvesligale healing mies abong & cument sheel plasma
comsilering  nonequilibrium  states m both  nonequiliboim
porazatbon amd son-Mazwelban cboctron veloeity distrnbuisons.
We pssume mpad heating ar the hegimning of eruption asd
comilmns  heaimg  with i expansion. We caleubsic jon
fractoons =olving by a time=dependend jomaeation equation with
vagbes Kappa values, represemting  nen-hMaxwellian glectron
velocily distnbutions, with the healed temperatures. Then, we
mimulate the INs wsimg ihe colculoted son Emctions  and
compare them with the observations on 2017 Seplember 10 hy
the Atmospheric  Imaging Assembly on boand the Solar
Dhmanme Clservalory. Frally, we diseiss the beating rales and
Koppa vahms for satsfving the obsernmbions. This sisdy would
puide for the studies on olbar solar ovents conssdering the
nemequilibrium siates,

10:04 [Il1=2=3]
Toward Accurate A-Genarated Solar Farside
Magnetograms and Their Applications

Hyun-Jin Jeong'. Yong-Jac Moon'”, Eunsu Park®.
Harim Lee’

I.'i:'.'flm.l." of Mo Kesearch, Kvamg Hee Divessi
*Deparnment of Astronomy and Space Schence, Collewe of
Apolied Science, Kvimg Hee Universine

Here, we huve grestly inguoved Al-genersted solar farssde
magietograms. fom STEREC Aleal (A) and Behind (B) ELY
ohacrvations than before. 'We have mudhified car previoas deep
beaming medel and comfiguraison of mpu datasets © generale
more realiste magnatograms. Fist our model, whish 1= calbed
pEdpil’C, uses an updated loss functon which  iselides
correlation coefficienls helween the real and generated dain.
Secomd, we construct inpul datasets of oar moded; solar farside
ELNY ohservalions logether with Frontssde data paars af ELY
ohscrvations amd magiclopiaiis. We cxpect that the Fotasde
tatn pairs give the model the hisione mioemabon of magnetic
field pelarity distributions. Our resulis show that the presend
model 13 much befler than ouwr previous mode (Feomg el al,
2020, Apd Letter) in view of several metnes,  In nddition, the
Alpenerated  farside magnelograms prodoce consisient polar
fiehl strengths amd magnetic feld polarities with those of

46 Bull, Kor, Spa. Soc. 31(1), Apr 2022

neartry fromtside SOV pagnetogrns for solor cycles 24 ond
25, Dur Al-penemaled Solar Farssde Magnetograms {AdSFMsp are
now publicly available ot Korean Dats Center for 5180, We
presend several applicaisons and resalts wsing AISFMa We
consinect synchronic global magnetic field maps wah SIHY
HMIE and AISE magnetograms, and cxtrapelate solar coronal
magnetss febds from ithem We show (hat our resulis are much
e eonssent with EUV obsarvatons than thise of il
conventional methed m swiew of soler active regions and open
fichl megons (oormal holesk. The results show mone comsmsiently
ihe sequences of cormal strictare changes over severn| sodar
rolation, Finally we suggess several prospocis io sy global
magEnehe connectivity will mulli-view poanl chservabtions, cg,
STERED, Parker Solar Probe, and Solar Orbiter.

10:16 [I-2-4]
3-Day Time Seres Forecasting of Solar Wind
Speed by Deep Learning

Jihveon Son', Suk-Kyung Sung’. Yong-Jae Moon'?,
Harim Lee"

Vichoo! of Space Besearch, Krung Mee Universiy
!.l'.?t':l:l.uru'.'mur ol Astronosrny dnd' Spice Sefence. K Hee
Lifversin

In this shsdy, we forecast solar wind speed for the next 3 dayvs
with & hours interval by decp leammg. For ik, we use SO
AlA 211 A images and the solar wind speed thenselves as
iput dafa. Tolol persdd of the dain s (rom 2000 May o 2020
Decendher, We divide the doin imio treining el (Janoary=
Augusd), valslotion st (Seplensher), and test set (Oxtober—
Deeember) 1o comsiler the solar eyebe effect, Our ein resubts
are as Gllows, Fiest, our model successfully predicts the soldar
wind speed fr the nexi ¥ days, Second, rool menn square ermor
(RMEE) of our model 15 from 1.0 km's (for & © pradiction)
1o &% ks (for 72 b prediction), and comelation cosfTicient
(0T i frons 08D to 6,68, These values are msch bener than
lhose ol the previeus models. Third, the model can prodict
sididens  merease of solar wind spesd sxch s corotating
imerscting regions, which are cawsed by large equatarial
cormonal holes. We have a plan 1o consider additonal mput data
sih a5 CME mfoemalzon to improve the performance of ihe
el

10:28 [In-2-5)

Daetermination of Three-Dimensional Parameters
of Coronal Mass Ejections Lising a Deep
Learning Mathod

Hyeoncok Na', Yong-lag Moon'

! Deparirnent of Astronony and Space Scieace. K Hee
Uiniversity



:."i:'.flr.l-:.l." of Space Newarch, K Hee Dnfsessiy

In this study, we present o new method 1o determane theee-
dinsmsional parumncten of comnal mass gjections (CMEs) usang
n deep leaming method. For this shedy, we consider n
Coovolutional Neural Network (CNNp mctbod whech = oa
popularly used algorithm in image recognition. As a first step,
wi divelop s degp kaming model wang sythetic CME meages,
A synthetse CME image is generated by a full jce-cream cone
minde]l amd a power-law density disinbution for given thaee-
dimensional parmmeters sel (mdial  beighl, angular  widih,
latibade, lomgitnde), We generate 1 10,000 synibeue CME mages
with differenl three=<dimemssonal parameters: B0 AN for ramang.
200y for vahdatos, amd 100 for sest As & prelimmary
resalts, W oblam ol mean sgquare omors betweon the theee-
dimensional pammeters of the fest dats set and those of our
mandel: ¥ Bs for the rwlial height. 134 for the angolar width,
&7 for the Iniude amd 127 for the kingibsde. We are improsvimg
the model by oplimizing hvper parameters and modifying inpul
images.

10:40 [IN-2-6]
Fast Reconstruction of 3-D Solar Parameters
Based on MAS by Deep Learning

Suminya Eahman, Seungheon Jean, Hym=lin Jeon,
Yong-lae Moon

Srhool of Space Rescarcl. Ky Hee Unfversity

Msgneiohydrochmamic (MHIY modkds have provided the glohal
configurateon of the mageetic fickl and the plasma paramscicrs
(e, demeity, temperature, and mageetic feld) in the gopona
Hiwever, this samulation process. is gudle a complicalod process
and requeires a kot of computing resoarce and fime, We have
made a [irst sticmpt o penerabe solar coronal parsmeicrs based
on MHI} simulstions by deep leaming. We consider synopdic
phitosphens magnetic (bhls as s mpal 16 obinin 3-D wolap
coromal parameters such as density amel mageete Leld. 4272
pairs of inputs ond ouatpals sre considered for  traieing,
validation, and testing from 2000 June to 2030 May, which s
simulated with the MED Algonthm ouside & Sphere (MAS)
model, We traim 54 scparate deep leaming models o gover
frm X 1o 30 solar mdin for solar coronal parnmeters. The
gemerated 30 soler paranseters (density, magnetie fickd) are
consistend wilh those of the simalaled ones at s only bower
solar radin but abse higher radin; specifically, high  mean
correlnison coctlicient {0.98). The mast impressive reslt is thm
the computing time of the 54 models for cach solar coromal
paramcier 1 aboul 35 secs under NVIDIA TITAN XP* GIFL
which & much less than a typecal simudation (i of MAS, Ohar
shudy shows thal the synibehe coronagraphic mages estmsbed
from ke dicp lkeaming models are simikar o the SOHOVLASCO
C3 miages, especially durmyg salar minsmeam period. We have
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& plan 1o use symchrmic magnetic field data from SECRHIMI
amd  Al-gemerated [arside magnetogroms os mpud doln. The
genemied coronal density distribaibon can be used for space
wealler msdels on a near real-tinse basis

11:04 [-2-7]

Observation of Auroral Electrojet Echoes
Expanding to Middle Latitude by Fort Hays
SuperDARN during Sudden Enhancement of Solar
Wind Dynamic Prassure

Seck-Min Song, Young-Socok Lee, Ram Singh,
Y. H Kim

Departmens of Astromany aod Space Scfence, bt
Narfora! Liniverdir

We mvestignied ihe sapnafure of surceal clecimjet expanding
aoqualorward te reach sub-auroral ond md-ainude reges m the
post-midnipht sector (MILT 25 hr) af solar wind dynamic
mressare pulse (=25 nfa sl <15 UT) during 0 geomagnelic
starm on November 4, J21. The ehservation was made wiih
the nibd-lativode SupetlARN rmdars of For Havs (FH) catwesy
(FHETHW: 3886°MW, =F39°E; MIAT 45°N), ogether with
groamd-hased  magnetometers and THEMIS all sky camoma
nebaork, and DMSE (Defense Meicorolngical Saelliie Progmam)
salelbile observatm. For this evest, the miroeal eloctroet eclioes
were abserved to approach from & distance 150600 kny g 540
ki as thewr Ime-of-sight (LOS) vehwitios dearensed from = 4040
o 200 s, respectively, The velogity became under ihe jon-
sooustie velocily near tbe FH sies. Auroral lights observed by
THEMIS cxtonded 1 ax by as MIAT of 6070, 1,000 km away
from Fort Mays, amd were overlapped with the  radar
abservatims, Al the same me DMSPESES observed proton
precipittion  reachang as low s MLAT of 45N The
magnelomeiers recordod mild disturbances (=~ A= 100 nT)
thmough the mendiomal chan. We supgest thal the E-regaon
cchocs approaching 1o the rdar can be a signalure of proton
suron. expansiom triggered by the strong dynamic pressuare
impangemend on ihe magnctosphere. We wall discuss mone
aboul he auroral cvenl m kerms of energy flax mpad, clecing
aurrent and magEneto-1agl reconneciEon

11:16 [ii-2-8)

First Observation of D-Region Eastward Plasma
Flow Channel Participating in lonospheric Plasma
Convection in the Post=Midnight of the
Dawrn=Call

Young-Sook Lee'. Yong Ha Kim'. Ram Singh',

Y oarng=5il Kwak®, Seok=min Fﬂng'

' Chungmam National Universiey
'I.nll.'n-."e.'.l Astranaerr and Space Sofence fnstire
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We report the first observation of pml.-rn.i.dn.lgj:u plasma flow
charmel appeanng i the sunmmer [eregwn sonosphere during
n maodemie subsionm evenl. The chsenvmtion wis made with 1he
high froqucncy (HF) Super Dhual Auroral Radar Metwork
{SuperfMARN} mdar locnicd & Pyickvibaer dpyle) mnd Ssokieeym
(stop m leclamd. The near gates of the mlar can be usad - Bor
the Deregion ocho observation af o slant range of FS0-315 km
The onset of local magnatic feld disturbance was followed by
morensmg of echi intensity and eccwrence, oming the veloity
threctwon from westward  to costwanl The castwand  flow
persisted for ~ 30 min with keeping at 8 bevel of J00-200 m's
fog ~40 man ai heights of G0-100 ke, which was over lapped
wilhi lhe polar mesosphene summer echo (FMSE) layer.

The persisting cwtward (low in Dsegion appearsd over 1-3
rugge gaes, called plasna flow channel, aligned o the dawn-
cell suswand snosphenc Fl.u.lm.l cowection in lhe samomal some
We discuss the distinetive feabares of the D-region flow channel,
the space wealher comdition, and the coergy inpul

This study suggests that the eloctric fickl exerting the onospheric
cornvection can map dovwn B the [Deregion wnesplcre slong the
magnetie fiekd lines based on the Oow chanme] cecusting in the
FMSE regon.

11:28 [in-2-9]

lonospheric Density Responses to the Prompt
Penetration Electric Field during the Spece
Weather Event over the East-Asian Sector

Ram Singh', Young=Sock Lee', Seck-Min Song’,
Y. H. Kim', Jong-Yeon Yun®, 5 Sripathi®,
B. Rajech’

I.'.'-iu?;l..r."ﬂm'.rr.' of Astromory ol Seace Sofence.  Clhurvuirn
Mariona’ Universioy

“Mservanion ivsion, Xoreq Space Wensher Cenrer (KSWES
Yfadian fnstinure of Geomsigmesism (161 Mumbai, fodi

In this wonk, wo reporl wnesphene densily pesponses o the
pronmi penetration eleetric ficlds (FPEFs) during & space
weather event, Uur obscrvations show the signatures of the
multiple penetration electne fields and the dishebaes dynamae
(¥ elevtric fichl having bmgpuasted the ionosphere in ihe East
Astan scctor along the measlional chaim thoroughly from the
cquator, low-ned fo high laiudes, The obsemvation s made on
GIPS-TEC, digisonde, and magnelometer stations. In e neun
phuase of the stomm, miesse modulatons of VTEC (vertieal total
clectron content) and {0l (entical froquency) ane observed as
cobherenily fluctuating with icvplonetary elecine field (1EF)
flachmifioms, w0 that the oscillatioms m the D2 cumrenl syslem
can directly penetmbe to bwer Istitides in order 1o change
mmsphenic cloctrodhmamics to mehice clectron densty flachaatsom,
In sdditicn, the oscillaisons of foF2 and vemual height (h°Fp ane
ohserved dunng the recovery phase, which are assocated with
the disturhemce dyiamo (10 elecmic fichd or mveling wmosphenic

48 Bull Kor. Spa. Soc. 31(1), Apr 2022

distorhances (TIDs) The wavelet specim of VTEC, BF2, b'F
{virtunl heaght), Hecomponents and 1BF grve a resalt of
common and dominent persndicity ocouming @ ~1 hr. This
resull suggests thai the wavelike oscillations of VITEC and foF2
mnd M compomen! are sssocinled with PP elecine ficlds.

11:40 [I-2-10]

A Comparison of MLT Winds Observed from the
Ground- and Satelfite-Based Observations ower
South Korea

Jaewoaok Lee'?, Young-5il Kwak'*", Hosik Kam',
Hyosuh ki, Jachoung Park!, Jeongheon Kim',
Junseok Hong', Tae-Yong Yang', Woo Kyoung Lee',
Chamgsup Lec®

' Division of Sncer Spfendes. Nover Astreviomy and Spoce
Science S

! Deparrment of Astronomy and Space Soieee, Keavea
Limhversity of Sclence and' Technology

1__|'i:|.'il.|7.-.' Hoplins University Appdied Plyysics Lebonrtory

' hvistan of Atmospherke Scolences. Korea Polier Research
fnsrirentes

In the Mesosphere and Lower Thermasphere (MLT) regeon,
neutral horesial winds play an ieponiant robe an the dynamics,
To measure the wimmids in the MLT regon by groamd-based
observation, Korea Astrononyy snd Spoce science  Institute
(KASD) hs opersied VHF Meleor Radar (MHE) m Desjeon
RN, 13704 ame Dok 3017, Mooova, the Michelson
perdirometer G Gilobal  High  resolution  Thermosphens
Imaaging  (MIGHTT)  ophoard  the  lonesphenc  Conneclaon
Explorer (1CON) saclite hos messomed (e mudslatiudinal
neutral porizonial winds an am aliudinal range between ~94
o =30 kmy smee [ecombar 2009, We have tned 1o veracally
link and exiend wird profiles wumg MR apd MIGHT] over
Kawean Pemnsula. In this sboly, we denved ME winds usmg
meteor cchoss ohserved wiihan f-time scgments (3, 10, 15, 30,
2%, amdd 30 mimites before snid afier MIGHTT abserving onset
mpe) al M km oand 97 ke We camicd oul the onbogonal
distamce regression (ODR) analysis between the MR and
MIGHTT wiisds i day snd night tise. From the ODR aalysis
with the f-time segments, we found that the hormeontal and
lme-f-saght winds mwasured by MR with temposally shor
sampled echoes ceniered om the MIGHTT observing time wene
closer o those of MIGHTL 1o ety words, coiipaisd 1o
MIGHTT wends, which capture the mstantanems winils at ihe
observeng onsel Hme, we can inler that vanakality such as
aimosphene waves or frbulence exists dunng the sampling
tme of MR wiisds, which bed 1o (e disciepanes Betwoom ME
i MIGIHTT wmds, Furthermere, we nohicod that ke
delferemees betwom ME amd MIGHTT mendsial wands in s
daytime were loger than those m the neghitime. Thas stuchy wall
help ws mitegrate MEB wands (80 k- 100 kin) wal MIGHTI



winds (4 ke300 k) to extend the wind profile from 80 km
to M0 km

11:82 [In-2-11)

lonospheric Disturbances near the Korean
Peninsula Related to 2022 Tonga Vaolcanic
Eruption

Junseak Hnny.', Hyosuks Kil, Wookyoung Lee-",
Young-3il Kwak''. Byung-Kyu Chol'

"Korer Astronormy and Spece Schence fnstingte
Efahas Hopkins University Applied Physics Laboratory
University of Seieace and Technology

The stromg oocanic voleanic eruplion af Tonga cocumred o UT
415 on Jenuary 15, 2022 Fxtensive emergy wos relessed into
el anly the amosphere o also the ocean, so thal atmsosplsrs
shock waves and tsunami traversed glohally, The atmospheric
pressuge chamges milucad by shoek waves associsted with the
woleame enupdion were observed by meloomological solomated
weather stafions (AWS) st Sowh Korea showni UT 1E50
Aviposphicric shock wave speed, aboaul 300 ms, was derived
frinm the distance anid amving bme between: the Tonga volonae
aned South Korean AWS. Simuliameously wilh observatons of
wopospheric  pressure changes, near peal-lime sonospheric
mamiloneg  system wsing glohal navigstion smellite syslem
(GNS5) over South Korca v Korea Asdrosomy amd Space
Science Insiitie (KASD) also detectad iotal clectron comieni
(TECH perurbations s well as  encephsrse  scantillaions
associafed with the Tomga solame eruplon near Korcan
peminsiels, The weak iomesphenc periurbations aboug 0.2 TEC
umit passed throagh ibe Ko penmsula, and they had similar
propagatiom speed b0 the shock wave speed dernved from the
almcsphenic pressure changes. On ibe other hand, the strosg
mmosphore porturbabions causing scintiflations were broken off
mear southemn pan of the Korcan peninsala, and they are
prosimed 0 be extraondmanly laege plasim bubble, Even
thinagh the plasms bubble 15 very e m January al East-Asian
seclor, the stromg shock waves induced by the volcanic enaplion
might tmigger the iomosphens instability a1 thes gegion during
mighttime.  In this  prescitation, we show  the  womospheric
disturbances inchading scintillaon associated with 2022 Tomga
valeante eriplion neai Borcan peniseida,

12:04 [IN-2-12]

Seasonal Variation of Quasi-10-Day Wave
Activity during 2012=2016 in the Southem
High=Latitude MLT Region

Wonseok Lee'. In-Sun Song', Yong Ha Kim?
'Dq'rrnmen.' of Armospheric Solences, Yonsey? Universine
‘I.E-i'_.n.'r.r.:.'m'."r! of datronony agd Seace Scierce. e
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In the presenl shady, we miveshgale the scasonal vanation of
wﬂtmrd.-'prq-upl:ing qpmasi=l0-dny  wave (I o ke
mwmosphere and lower thermosphare (MLTh im0 the southern
high-lntitude region, We analyeed ponal wind data frem somally
separaled meleor rdars, locted m Daves (GR.678, 779710 and
King Sgjong Siation (62278, 388°W), dunng the penod of
2012-2006. To cstumale the boriamtal scale and propagatng
dlivegtion of QIOTW, we applicd p phase difference technique
1o the soml wind dita We have exirciod wistvand-propazating
QIO wigh wavenamher | (W EH froen the wird dalabaze, In
adhilion, we utilized ihe specified dynamics of ibe Whole
Atmosphere Commumity Clinate Model with thermmesphene and
iomosphere eXiensson (SO-WACCM-X) 1o compane with (b
observed QUMW W1 amd 1o cxamme the  background
aimosphene condition, The detafled companson resulis wall be
preseited. including a possible soume of QI

HEUEY WHEE

02:40 [In-3-1]

All-Sky Spece Object Monitoring System: Data
Reduction Process and Some Preliminary Results

Yun Hak Kim'. Dong-Goo Roh', Jang-Hwvun Pask’,
Sungki Cho', Jung Hyun Jo', Jeong Yoo Hong',
Hong=Suh Yim', Mansoo Choi', Myung=Jin Kim',
Eun-Jung Chol', Jin Chol', Jiwoong Yu'.

SeongHo Son’

' Kovea Astranomy amd Space Soicoce fnstite
*Open Sty Pariners fnc

Albsky space obgect moniorng syslom plays o survallance mole
i large-saped anificinl space obpects possibly foflimg onio b
groamd and, deteel and snalyee the bajectonss of lallng
icteors. this monieng svabai consisls of two sih-systems
which are called Space Object Sky Moaitorng  Syslem
SOk and Korea Metoor Mossoring and Observation Metwork
(K-MONet), Whereas  S0SMS  plays roles thal  monitars
tenjesiones ol large-sised sotellive and detects sapis that Falling
ondo ground  from ther orbate, KeAT0Net delects  fllg
meteors and penersics ibeir informabion bo cstimsie  their
Irppectones and polenial crash arcas.

As s follow-ap preseptation of the previous introdaction which
ix abowd the overview of hdeor Monflonng Network, we show
ibe dnin redhsction process and present seame prediminary resalis,

SRS MM 12, 20220 48 4D
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052 [In-3-2]
Real-Time Conjunction Assessment and
Maneuver Optimization in SPACEMAP

Seunghwuan Chal',

Mohamed Elsadig Osman Abdelkarim'*

Joonghyun BEyu'*, Deok-So0 Kim'=*
FREACEMAP

;E'.Iq':t.mwm of Mecharical Enpineering, Han ¥Yang
Universiiy

1'F'r.lrrJ.mw ENaprrm Research Conter, Him Fiag Dinivesdh

The hesy arhital spoace is getting basier in the Mew Space Age
This phenomenon casses the probability of collisions between
resadent space objects (RS0) rother mpidly, As BES0s flv s
the specd of several times of Balbat, cg. 7 w0 % ks of higher
than 27006 Em'h, the conseguence of the colhson =
catastrophic. However, an accurate and efficient pradiction of
comjuncisnms has long been a challenge evem wath the space
catalogue of moderate sure. 1 wall remain so with the catalogus
ol anbepaied extrome size m the MNew Space Ape due o many
lsunches snd enhancoment of measurement  icchnology  in
adhition 1o the Kesscler symibmome. T we presoni a wob sorver
calbal SpaceMap which cany solve conjunction ausessmen hased
om bath miss distinee and colh=zion probahility and mansuver
oplimizatbon 0 (peas)  real-ime.  Spacchlap  seports  the
comjusctions of an ohject-of-interest (OO0 m real-tome ard can
repodt the mansever opfimiration of & predictad eonjunction
frvm @ sefl of wser-supphed allermatives m near real-bme. A
comsensus s thal maneuver oplimizaten is compaiaticnalby
hard begawse objects by exmemely st and 2 wallapowsd obpeet
necessanly coses side-effects called secomdary and deriisry
comjumelsoms. Whal causes  compulatinal  chalbmge s the
tertinry conunction which may be defined between (H amd
oflicr fasi-flvimg RSCs i il neighbosbood. Usang conventional
algorithms, this will almost prohehly take o significant ansousi
af fime even il the powerlal compuisismal resourcss are sl
Spacchap, bowever, lakes advanlage of compuolabionally
powerfal, mew geometne theosens: ealled Vioronod diagrams and
facilintes near real-time efficiency. In addition, Spacehlap rues
on AWS. lis compuisisonal elficency md scoaracy  maght
enable it & 8 potential platform for constellatson planmer ansd
evahmtor, Currently, SpaceMap wses the TIE dstn fram
Space-tmick. Incosporating other data types such as telemstry
datn (c.g CPS), measuramend data (e.g radar), oic. is mather
straightforward.

10:04 [I1-3-3]
Conpunction Assessment Based on GPU CUDA

Tiwoong Yu, Sungki Cho, Jung Hyun Jo,
Eun-Jung Chol. Jin Chal

50 Bull Kor. Spa. Soc. 31(1), Apr 2022

Korea Astromamy and Space Sclence [nerltree

The Korea Astromomy and Space Science Institute (KASI) 15
designaled ax o Nabomal Space  Salmbiomal  Awaneness
l.'.rrg,uiulim {N5SACY and s m charge of space haard
monioemie  and  malysis, Doe 1o lbe space  development
competiion, the number of spoce ohjects s mcreasng
drumatically, md lhe nsk of colliswon betweom space ohjecls i
alsc i.n-u'.:ﬂ.irl.g This study analvees the comunction nssessment
betwom space objects by performing parallel computing off
Simplified Genernl Perusbatiomns (SCP4) hased on GPFLT CUTA
kemel The analyss procimen was improved by usiog ess
imterpolalon snd  colowlating &1 shofter  time  mbenvals
Mevertheless, it was possible 10 shonen e calculstion tims
than befiore, The propagation resull was venficd by companng
it with the System Tool Kits (S5TK), and the collision nisk
wcsmmenl s compsred wilh the Conqunstion Dl Message
(PCTENp of Combined Space (perations Center {(CSpdC)

10:16 [I-3-4]

Space Object Conjunction Assessment Activities
for KARI Sateliite Constellation in 2021

Juedong Seone. Okchul Jung, Youeyun Jumg,
Sae-Han Song

Korea Avraspace Besearch Tnstinie

As oo March 2022, KARI operstes five lene-orbit satellites and
ilwee geosinbionary ssiellites, Space ohjedt collimmn momtonng
sctivities are camied om 34 hows a day for safe mission
performance of epoating spellives, and this paper shows ihe
cumrend siwtus of collisin monitoning activities and major events
amid dalstical analysis resubts for 20210 It also mcheded the
resnlts of opiwal obscrvation campaigns combucted walk foreign
prvale comnypanics.

10:28 [n-3-5)

Case Study of Tracking Spece Object Using the
OWL=Net: Abnormal Public Space Data

Jin Chel. Myung-Jin Kim. Dong-Goo Rho,
Eun=Jung Choi, Eun=Ssa Park, Hong=Sub Yim,
Jung Hyun Jo. Sungki Cho

Kanea Astronoas aod Space Sofenoe fnsriraee

The Optical Wide-ficld patrol.-Metwork (OWL-=Net) 15 global
network of robile Selescopes for obsgerving Kosean Low Earth
bt (1E0) satellites and monsionng Geostabionary Eanb Crhal
(GED) megion as Spoce Simational Awasemess (554) fwiliny
The main tagel of the (WL-Net 15 domesiie [EOQ satellnes
e domeste LECY antellites can be casaly imeked with pubslicly
rebensedd cabatal ephemens, Tao Line Flements (T1.Es) Howewer,
ihe usceranty of TLE sometimes exeveids the fiekd of view of



(W L-Met oplics. 'We presenl the qualily check resules of T1Es
for some LEC satellites andd trackmg results of them with the
estimaled oghitsl ephenwenis uang the (WW1L-Na,

10:40 [I1-3-6]
Orbit Determination Strategy Using Optical and
Radar Data for Space Sitvational Awareness

Fun-jung Chol, Jin Chal, Jiwoong You, Sungkl Cho
Novea Astronemyr and Sparce Scivoce fnstinure

The estimalzon of the orbatal state of the space obgects and 1he
propagation of ils evolution are the key lemenis of the spase
simalional awareness sysiem The orbil determmalion process
consequently provide space situntional swareness services such
as M sk assessienl of congunetion ad fe-entry prediction.
This paper presents the resulls ol an orbil determunation ing
a comination of haervations acquired by OWL-Met, ground-
based optical belescopes network and LevLabs, groumd-bascd
global phasad-aray madar setwork. Orig determinaton ssaufacy
mainly depends on the trackmg dafa secumcy, 11s densly anad
frequency, on the orhit  determanation  methodologics  and
propagaism methids, The Konm Asironomy amd Space Scienoe
Institute (KAST} has independently developed its own arbit
dictermunaltion system, EASIOPELA {(KAS]s Crbal Propagation
& Fstination, Integraied Analysis Sysiem). Through this study,
i i posshle to analyee the cobal detormimiion messlis of aptcal
and rodar dutn and establish an integrated apalysis strategy

10:52 [IN-3-7]

Operational Status of Space Situational
Awareness Observation System in Korea National
SSA Organization (NSSAD)

Jung Hyun Jo
Korew Asroneenyr amd Spoce Science dastiourne

Wi, the members of Korea Notonal Spasce  Siuatiosal
Amarencss (hpaniabon {(N5SSACN have developed and boen
operaiing several Space Shuational Awaisness (S5A) sensors
frm 2006 excepl decomnussioned  equipments  developed
previcasly. A globally networked optical sensoes (OWIL-Net)
mnd domestically networked optical sensors (MET-Net) are the
current manm S5A saor i Korea, The OWL-Nei 15 in noamal
cperation mode mospile of OOV ssestion and MET-Nel
= m lest mode. In this presentateon, we will beedly present the
cummend satus i opomtion of the ohsemvation cqupments amd
infra-stnacture, and near bem activilies,

ORAL FRESENTATION
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16:20 [15=N1]
Modelling CME Evolution from the Corona to the
Earth and Beyond

Stefaan Poedis
AL Lecven (Befeiu! & DNWES (Podaad)

Solar Coronal Mass Ejections (CMEs) ane large-seale emiptive
events in whaich large amounts of plasma {op o 10710 g)
] magnetic fichl are expelled into mlerplanetary space @ very
high velocities (yp 4530 km's, bat up e 3000 kmish When
sapmplad i s by & spacecrall in i micaplanctary nwdiem,
they are fermed Interplmclory CMIEs {(ICMEs). They ane
novvadeys considened o be the magor deivers of “gpuce wenther™
amil the nssociated geomagnetic sctivity, The detectable space
wealler ellects on Eanh appear i a broad specimam of time
and bength scales and have ‘anois harmiial effocts for himian
health and for our technalogies on which we are ever more
depemdent. Severe condilims mospace can hmder or demage
sabellie operations as well a8 commmmication amdl navigalon

-
™
-
u

Fig. 1. Snopshot of a [orecnst simuslatson witl FUFORLA,
showing the radial velocity in the equatorial planc (iop Jef,
vigwed fromm obove) and i the meridiomal plane theough the
posatbon of Earth (top mghd, sude view) Bottom: comparnizon
of ssmulated (m blue) amd measmed (ACE in red) rodeal
velocity m L1 [from Pomoell & Poedis 2005

SRPSRNYR MM 18, 20224 48 BT
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systems and can even case power ghd outages lesding to o
vanely of soco=toonamic kosies.

Wi aim ot developimg an advanced space weather fogecasting
tearl, comsbaning the MHD solar wind and CME cvolution mudel
EUHFORIA [1] with the Solar Energetic Particle (SEP} transport
and acockeration model PARADISE 2] We wall firs antroduce
EUHFORLA and PARAIMSE and then elshomie on ear plass
of io mode]l the geo-cilectivensss of mypacts amd milgation bo
avoid (pan of the) demage, including that of extreme events,
refated 10 solar cruptsons, solar wind strcams, aoid SEPs, wath
particudar emphasis on its application io forecast Ceomagreaeally
Indueed Carrenia (GIC) and radiation om geospace. The movel
loisl wall ke acoessible by Ihe whaole space weather commmumity
vin the ESA Space Wealher Service Metwark as ot will be
micgrated m ihe Virtual Space Wealther Modclling Cenlre
(VEWMC) [3]

[[] F Pomoedl and 5 Pocdiss “EUHFORIA:  Ellropean
Helispheric FORecasting Information Asset”, 1. of Space
Weallker and  Space Chmale, ¥, A5 [201ER [N
hutpes: oo 01003 [ ewse 201 2020

[2] ™. Wijsen, “PARAIDISE: a mesdel lir emergeise particle
tramsport in the solar wind™, Disserinlion presented i
partial fulfilment of the repircrments for the degroe of
Dwctor of Science (MDY Mathematics (KLU Leuven) and
the degroe of Dodor of Phasics (Universital d¢ Barochona).
April 020,

[3] 5. Pocdis, A Kochanww, A Lam, C Seoline, C. Vabeke,
5 Hosteawx, E Chamt, W Deconmnck. M. Mihalache, F,
el 1. Hoymidencks, 1 e Keoyser, £ De Dondar, K5
Croshy, M. Echim, 1. Rodrigues, B Vansinjan, F
Verstnage, B. Mampacy, B, Home, 5 Glouert, 1% Jgpens,
R. Keil A Glover, G. Depeee, L= Lunstama: “The Vistual
Space Weather Modellmg Centne”, ). of Space Weatha and
Space Climale, 10, Ast. 14 {2020), Open Access DOL
10, D03 1/ ewse 20 2
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09:00 [M=1=1]
Rendezvous Mission to Apophis: |, Mission
Cverview

52 Bull Kor. Spa. Soc. 31(1), Apr 2022

Young-Jun Choi'? on behalf of the EMA Team

".n'l;'n::-.":'.u Astranoamy and Space Science Instine
Lariversine of Science and Techoology

An aslerogd 15 important for mdestanding the conditon of our
solar svsiem in carly-stage because an asterodd, comsidered as
& buikling block of the solar syslem, preserves the miomalxn
when our selar systemn was formed. 1t has been combinwously
Dowwmg mio the mer-Exth space, and then some asierods bave
a probabality of impaciing Earibh Seme asteroids have valuable
minernls and wolatiles for Blure rescarces m space aclivity.
Korean govermneest clanfied, m the 3rd pronsotion plan for
space aclivity, an asletosd sample  retam mession by e
minid- 2050 However, 0t is almost impossihle to do so based on
only o single expenence of an explomtion mosan ke the Moos,
Koren Fathfinder [Lunar Orbaler, which will be umched
mid-F032, We propose o Rendervous Mission to Apophis
(RMAY, benelicial o lerms ol sewenoe, impact  harardomis,
resource, and technscal resdmess for e space exploration of
Koren.

09:15 [V-1-2]
Rendezvous Mission to Apophis: |l Science
Goals

Myung=Jin Kim', Hong=Kyu Moon',

Young-Jun Chaol™. Minsup Jeong'.

Masateru Ishigure’, Youngmin JeongAhn',

Hee-Jae Lee'. Hongu Yang'. Seul-Min Baek'.

Jin Chai', Chae Kvung Sim’, Dukhang Lee',
Dang-Heun Kim"Y. Eunjin Cho'. Mingyeong Lee'”,
Yoonsoo Bach®, Sunho Jin', Jooveon Geern?,
Hangbin Jo', Sangho Chol®, Yacli Kim",
Yoonyoung Kim®, Yuna Kwon’

! Kovea Astronomy and Space Science Instimne
Ui of Schence mod Technaloor

3 Zeond Narional! Eniversior

'Ol Narioma! Umfversiy

¥ Yonsel University

*Auburn University, US4

J]"ﬁfmﬁc'.'ﬂ' ety wlﬂl:n:.rrmﬁl-lr.!p (eeramagry

WAl Apophas is e primary targel of Rendesvous Mission o
Apophis i Korea, which s currenily under pre=hase A stly.
[ is =n Sqeiype asteroid with an estimated diameier of 370 m
Apophis wall approach the Earh down 1o 31,006 km frem the
surface duning the encoumter on Aprl 13, 2029 LT, whicl is
closer than geostationary satelhites. This omce-m-a-200000 year
oppeeiunaty  would  further expand our knewdedge on ihe
phiyvsscal amd dynamscal processes which are expected o oo
il 1 Ak provitational tdal forees when on ssterosd encounter
with a plamet. It wall also prosvude an apporbansly to promas:



grent kmovadedge of the soience of planetary delense, In this
talk. we wall present scwmoe poals of the msson

09:30 [v-1-3]
Rendezvous Mission to Apophis: Ill. PolACam
and Operation Scenario

Minsup Jeong', Youmg=Jun Choi'”,
Hong-Kyu Moon', Myung-lin Kim'. Jin Chai’,
Bongkon Moon', Dukhang Lee'

' Korea Astrovomy and Space Scfence lostite
*Uinfverdiy of Science and Technology

We plan o visit Potentially Hazandous Asiermd (PHA) Apophis
dunmg the emounter with Barth in Apeil 2029 Apophss will
come clise withm the orbal of goostationary satelliles, as close
ps 3] 00 km Witk thas Rendervous Mission i Apophis
(RMAY, we opombe a site of sewnlific instrumenls before md
after the Eardh emcousier when the surface is expected 1o
cxponence  alteration, eg, bodslsde, space weathermg  and
pastiche ejection. Polanzmbinn neasarement & o0 useful tool o
defect and to amalyee ssch allerabions through chamges 0
sarfsce roughness, median gmin sire snd porosity, For this
purpose, Multi-bamd  Polasueation Asterond Camera, PalACam
will be insialled om ibe spacecraft, [ wall measuse the
polarsation propenes of Apophis cmployving seven visible
barcdpass filiers cenfered al 520 nm, 430 pem, 545 nm, 705 e,
Bl nare 955 am, amd 1055 nm. [nothes malk we wall discuss
the details of the PolACam and ibeir opemtion scenano for the
i1 b

09:45 [V-1-4]
Rendervous Mission to Apophis: IV, Trajectory
Dasign

Purcum Kim, Sang-Young Park
Asrochmumics amd Corrred fahe, Fonsed Didfversior

Updated progress of  micrplanctary  trapectory  design for
Hendesvous Misaon o Apophis s disoussed. We T miroduooe
the updated trapetory comstramis and cormspondingly updaied
tragectiey mesdel. Llsing the updated corsimmis and trajeciory
model, we explore the feasabality of 2028 lauwmeh in case of
iddayed developmenl, although we bad alrendy ound thad laic
2027 woukl be the opiimal lameh dote for the mission . onder
o allow the remdervons of the spacecrafl with Apophas hefore
the chose appronch event i April 20090, Several trajectony
optioms thal are focused on cither maximum spacocmafl dry mass
or mimimiem fuel usage of spacecrall will ke shoom. We also
lake @ look mio the effect of mancover placemend on overall
trxjectosy. |n addition o imerplanetary mpeewory design, we
brclly  dscuss the development of proxmuly  opombtion

ORAL FRESENTATION

stmulntion ool for Apophis. The ool which will be used 1
smmulale Apophis proxmety sperton ke fubare, 15 designoed
1o inke ingo severml major periahations that are mone domanant
i ihe nearby of an Apophis-simad near-Earth asteromd,

10:00 [v-1-5]

Rendervous Mission 1o Apophis: V. Changes of
the Spin State of Apophis during the 2028 Earth
Encounter

Youngmin JeongAhn'. Hee-lae Lee',
Myung=Jin Kim', Hong-Kyu Moon',
Young=jun Choi'*

I.ﬁ.'m'.'.l Astroroyry and Space Selesce ot
“thahv of Scferce and Techmol

The Kosean spacecrali for the explombion of Apophis will
observe the surfce chanpes during the close encounter with
Farth m 2029, Thmng the croomer, Farth's grovilalomal fongues
will mudidy the spin stave of Apophis while changmg Apophes’
arhal from the Aden o the Apolle clazs The oncnislion of
prencipal axes of Apophis s the tEme of Ovby is crucial o
prodhict outcomes coerbod by Farb's tdal] torgques, which has not
been determined due o the lack of previse measurcments of
hghicurves of Apephis over the kng time penaods; the predicion
is particulsly difficult as it shows a comples, noo-principal axis
miation. We will predict the vanabon of the spm sme of
Apophis basad on our pecenl estimate of s bosdy axis oriciialion
Just befiore the emcounler, amd disquss the mplicabion of our
resudis

10:18 [W=-1-6]

Rendervous Mission 1o Apophis: V. Physical
Properties of Apophis Revealed from the
Observations in 2021

Hee-lae Lee', Myung-Jin Kim', Doag-Heun Kim'~,
Hong=Kyu Moon', Young=lun Choi™* on Behalf of
the Apophis Observatlon Team

! Koren Astronamy and Space Soienoe Institne
P Chumsbead Naiomal Universioy
Yniversiny of Sclence and Technology

In ihis preseniation, we report the basic physscal propenties of
(999421 Apophas oblaned amd asalysed from our exlensive
lhithe-scrnes observation campags Jdufing 18 2021 appanison
Our phoetomcinie ond spectroscopic compagn wis condocied
from Jenuary X020 untll Apnl 3020 over 218 mighis, Tt was a
oollaboration anong 49 observers from 146 differonl countries
using 32 feilities with their speure sazes ranging from sub-
mcter 1o .1 melers. As a resalt of our obscrvatson, we relined
ihe comvex shape model and spin staie of Apophes. At the same
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time, we detected ils different faxonomac signatures in the
different phases based on sx VIS-NIR spectra hs physcal
miide] and tnxomomsie properties obinined here are expected o
b ussod ot cnly for predicting surface alserations duoe 1o fidal
effecd dur'mg_ the upcomng encoamier b for mission plamming
for thax scientiGeally micresting farget

10:30 [v-1-7]

Astercid Exploration Mission and Trajectory
Design: Formulations, Charateristics, Solution
Approaches and Analysis

Nn Haeng Chol. Chandeok Park

Yomeae! Universiy

This paper presents mission design and rajeciory oplinmzastsns
for asteroid explomtinn misssons, Mission and irsjectory disigns
for pxlemoid exploralions lend o be exiremely sonsifive 1o small
chamges i the dynamical system and design  parsneters,
comparcd wilh those for lunar or near-lanh explomisons, Thus,
the ssociated spacecrnfl tmjeciony oplimaznisms are signafcantly
complicabed and challenging o solve, Many asteroid mossion
designs have been presented 1o meet dhe complicated mission
rogaircments and  achicve the complex mission goals. This
preseniation  overviews  ibe  overall issues  relevamd  with
in st rajectory designs for asterond exploralions, cosmdenad
are problem  fornwlations,  problem-specific  chamcieristics,
appropnate  sobulton  approaches, and  fensibaliy‘optimalivy
analysis with nes-nvial illustmbive examples

H2EBRE JHERE Il

02:00 [V-2-1]

Asgzasament of Polar lonospheric Observations by

VIPIR/Dynasonde et Jang Bogo Station,

Antarctica: lonosphearic Dansities

Funsol Kim'. Geonhwa Jee'”, Young-Bae Ham'>,
Changsup Lee™, Hyuck=Jin Kwon', Junseok Hong’,
Nickolay Zabotin', Terrence Bullen®

'Kormea Polee Research fnsiune

fhoner Diversin: of Sclerce and Tecksoloer

* Ko Asrronamy and Stace Science Insriniae
YOeparment of Blectricel and Compater Engineering.
Liniversiy of Colorads

E'E-Wt"l‘.‘i'-l’ﬂ'{" frsrirtee for Rosearch In Envicommena)
Soiences. Unhversiy of Codoradhn

o4 Bull Kor. Spa. Soc. 31(1), Apr 2022

Verisal incidence pulsed jonospheric mdsr (VIPIR) has been
oparated 16 observe the polar wonesphene with Dhymnasonde
analysis software ot Jasg Bogo Siavion (JBS), Antarctica simos
2007, The JES-VIPIR-Dynascnde (JVER provides the sonosphenic
parameters, such az height profile of lectron density with
MmF2 amd hmE2, son dnft velocty, and woeesphene wlt m the
odtomside domosphare. The JIES {74675, 164.2°E) 15 locabad in
ibe palar cap, ocusp, or ouresal regen depemding on e
peomagacte activity and local dime (Jee et al, 2021}, which
allows us in observe varions aspects of the polar ionesphens
The IVIY 1x the st woosphone soandimg sysiem opemied with
e Dynasonde in ibe sowhem polar region. In the present
stuidy, the natsa] vabidations of the sonosphenic densities (oo
IV are atteirpiod By the compansen  with GPS TEC
measurements which ae simubtmeously oblaimed from the GFS
reveiver at JAS duning the solar pinknwany period of 200 7-2009,
[ ois found that the VI 0F2 and bonemside TEC (BTEC)
show relatively o gosd comelation wath GPS TECs  for
poomagnctcally quact conditon although thae are fuge scatlens
in the VI BTEC, However, ihere are systematic dilferences
i fhe  divrmal snd aemoal  vansisons betwesn the two
measremsents, which seems to be  associabed  wiily b
chamcterstics of the polar isosphere such as cnergetie particle
peecipitations ami lage densiny iregulamies. It is also found
that ihe Dhvansonde shows some Enitations Se handle these
charactensties of the polar omosphere and peeds 1o be mprovad
o produce proper soncspheric density. profiles. even dusing
desturbed conditions

02:156 [v=2-2]

Reconstruction of the Regional Total Electron
Content Maps over Korean Peninsula Using Deep
Convolutional Generative Adversarial Metwork
{DCGAN) and Poisson Blending

Se=Heon leong'”, Hvosub KiF, Woo Kvoung Lee’,
Soojeong Jang'., Yong Ha Kim', Junseok Hong’.
Byung-Kyu Choi’

' Chumgram Navional Usiversiiy

L e Asrronovrnr and Space Sdeace fnstinge
J.-lpp."fer.." Pindes Lobonrory, fohas Hoplies Undversivy
Ky Hee Universioe

This study reconstnicts total lectron comtent (TEC) maps = the
vicingty of the Korcam Pemissudn by emploving the Deep
Comvoluonal Genemisve  Adversarinl Network and  Poisson
Blending (DCGAN-P"R). Onir isterest 15t febuibl ssall-scalbe
simchures of the iomesphae on the TEC map on which
distinguishable pmospheric structupes. such s the aquatorial
ionmtion anemaly may nol appear due o e embedded
isterpolason algonthm. To do thas, we fira genernle svnthetic
TEC maps by traimang the DOGAN wab the niomational



Heferemee lonosphere-hased TEC maps o 2002=20019 {except
for 2000 amd 2004) and then optimize the synthete TEC maps
wing TEC ohservatioms. Funally, we produce complete TEC
maps by aplementing TEC obhservation oste the optinnsed
synthetic TEC maps using Poisson Blemding. The perfonmance
of the DOGAN-PE model = cvabosied by wstng s
regeneution of masked TEC observaisons in 2010 {solar
mimana) ol H0E4 (solar  paximumh The  comelation
coefficients between the musked end model-genernted TEC
vihies  gradually  decrcase  with  incrcasing  the masking
percemizge. However, n good correlmion between them maintnins
despiic o signifecanl merease m the maskang (~BFE). The
performance of the IMCGAN-PTE model 15 not semsilive o kocal
e, solar actvaly, and magmete actvaty., Our resils. demonsieake
that the DOGAN-I'D muodel 15 applicable 10 reconstnacting me
mnospheric stroctares im local TEC maps, The DOGAN-PR
madel can contribete to pear real-time monitoning of the
wnosphere by providmg complete TEC maps mmmedintedy,

09:30 [v-2-3]
The Plan of lonosphenc Alerts & Forecast
Services by the KSWC

Jong-Yeonm Yun

Mittorad Ralio Research Agency, Kovean Space Wenther
Ceurter

ESWC plans 1o mmplement a dmmeshic oposphene distarbance
Forcenst amd alem service within this vesr o minimize damage
1o wosphere wsers 0 preparation for the 24® oycle of salar
maxEma. The lonosphene forecasts serviee i predicts the
sate of the xmosphore for the mext three days nsng the Konean
lomospherse assimilapon model developald with ke KASL and
melades the MUF (Maxmmum Usable Froquency) prediction m
the RSG 3-day forecasts for HF comemsication users Also, In
order B on phenomena that may offect commumacations, the
boncephenic alert service is being prepared fo provide informaion
o the oecurmrence of domestic Dellinper phesomenon and the
Sporadic-E layer (folix = 7 MHE), will be srvioed m October
. Lk

09:45 [V-2-4]

fn-&itu Energetic Particles Flux Measurements in
2021 Using KSEM on the GK2A Geostationary
Satedlite

Daehyeon Oh, Fvoung Kim

Matrona’ Mereorolowica’ Sareffite Cearer. Norea
Meteorodogical Adminisreation

The Eorcan Space whather Momior (K310 = a space weathor
pavicad of the CGeoBlompsat-24 (GER2A) geoststionary salellite.
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KSEM s particle detector (PID) has been messured emergelic
particle Mux in gooststionary cobn for mone than twae years
since Jully 2009 KSEM PID consists of 6 sets of electron and
proton seisors, amnd ibey provide real-time pamicle Mux with an
energy mnge of 100 kW 1o 2 MeV, Here, we present the recent
mcasurenwmls of KSEM PO and their mespomses 1o several
space epvironment sifuations, qusel and enbanced, mchuding
imereomparisons with ibose of other im-siiu saicllite-based
manscle flux sensors on Himawan=8, GOES-D6, and GOES]T
Also we meport on the sssue on the reducion process. of low
energy |~ 100 KeW)y flux dain, and s possible solutions,

10:00 [Wv=-2-5]

Statistical Study of Low Energy lons Originated
from the Dayside of the Moon in the
Geomagneatic Tail

Jachee Lee'. Khan-hyvuk Kim', Seul-Min Baek®,
Ha Jin'

' Kyamg FHee Untverdn; Korea

*Kovea Asronomy and Space Scicoce Instinme

We bave dudicd the statistical propenies of low-energy omns
origmated from the doyside of the Moon using == 1, 5-year {2008
=2y Baguyn data duning micrvals when the Moon was in
ihe ferresinal magneiolad lobes. These hmar ongm wons were
deteched in the cnergy rnge of 2000 ¢ when the Kaguya
whe on the deyside of the Moon ot = 1060 km altitude. They
me mostly distmbuted moa directon popendicular 10 the
hackgroumd magnetic el In order to andersiand the source
mchanism of the lene ongm wons, we exnmne the relativoship
hetween energy and pilch angle and betaeen energy amd solar
wemith amgle. We alse examune whether the lunar origin ions
accur m & localived region on the dayside of the Moon

10115 [v-2-6]

Observations of lon Flattop Distributions at the
Quasi-Perpendicular Bow Shock

Hee-Eun Kim', Ensang Lee', George K. Parks®

' School of Space Research, Krung Mee Universicy

Linave Soiences Laborttorr Driversitr e Califarmia
Berlodey, 4, 54

The soler wirsd electoms crossing ibe Earh's bow shock
typically bave meardy faltop or slightly concave upwanl shaped
distbwtions i the downstream region of the shock, On ibe
contrary, e downstream wons wually have Maxwellan o
Kappa distibution fanctions snd there have not been any
previcis reports of the jon Hatlop distrdbutions. Here we present
the fist report of the won flatsop distdbutions ® the Fah's how
shock obsarved by Cluster spacectall om 22 December 2002
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We previously reported thal the solar wind ons crossing the
shock boundary are divided e the core and ol componends.
The chservation imtroduced in this siudy shoms that the hisi
componenl exhibits fladop disinbutions & observed in the
clectrons. Although the electron {lattop disinbution 1= almost
ratropie, the fanop dsnbutoms of the hot component form
caly in the direction perpendicular to the magnetic field. Danng
the ohservation tnse of the hot compement flabiop distribwiioms,
Ihi I:I'Iﬂﬂ_rb!li.l,'!' ficld perturbations show wltedew  frequency
(ULF) waves with the froquency of 059 He aml nght-handed
circular polargmtion m the spacecmfi fmme, We sugpest thal
the wave-pamicle imeraction could be a nespoasible mechansm
for the formation of the sen Oatep distnbaisons.

H3WEE HNEE

09:00 [V-3-1]
Dynamic Simulation for Verfyimg Control
Algorithms of the SNIPE Cubesat

Won-Sub Chol, Ki-Duwck Kim, Hae-Dong Kim
Kovea Aerespace Ressireh fnstiinte KARS

SWIPE i a 6L cubesal massson 1o identzly tempoml mid spatial
vanation of small seale plasma . structures i bonosphere and
mapgetosphere m LEO {Low Earth Orbatl). The sastellie wall
reipaire varions aititnde comtood modle for perfommang missions,
In thes paper. we will cxplom the proccss omd resalts of o
dynamic simmlation for venfymg ihe atisinde control slgosihms
of the suelhite. the comimal algonthmes developad with Mailab
Siemibink were tramslated into Cooide using siin-ombe penemtian
fumction of Mallsh amd micgrated with the Oight soliware.
Ihnarme ammulatoen S venbicalion was done with KASA™s 42
simmulator. Simudstbons were perfoemed for o total of 7 comirol
algorithm such as detsnsbhlmg, mial sun-pomimg. sm-posnlmg.
ground condacd, momelam dumpmg, magneiie vector aligmng,
thrusder fismg and completed venfcation of cach algomibns.

08:15 [v-3-2)

Developmant of the Solid State Tebescope
Instrument for Measuring Spatial Scale and
Energy Dispersion of Electron Microbursts

longdae Sohn, Jaeiin Lee, Junga Hwang,
Young=51l Kwak, Jacheung Park. Tae-Yong Yang.
Uk-Weon Mam, Won-Kee Park, SNIPE Payload Team

Novear Astroneise ard Spuice Sofence nseide

56 Bull Kor. Spa. Soc. 31(1), Apr 2022

Im thus time, we nopen the divelopmont of Solud State Telescope,
Salid Stmie Pasticle [eiccior mstrumeni onboard the Korea
Astroponry and Space Scicnee Institute satellie-1 (EASISal-1)
1o messure spatial scale omd emergy dispersion of electron
mnerobursts. Eloctron microbursts are the shost durabon Jess
han oee seoond energetie electron precipatmiion into the Faath's
atmosphere. They ae mainly observed in the mecovery phase
o geomagnetic storms. Mecrohorsis sre thought to be cansed
by chomis waves proddisced by equatonal plasms instabilites.
The 85T developed w0 measure encrgetic electrons in the anergy
range from D po 00 eV with ithe geomsetncal facics, G -
002 em™” e The partiche deteciors have a o-direction v,
o 18 [eld-aligned upaand and the ol 5 perpendicilar 1o
he peommgnetsc lickl. They have the coengy mesohibion of
within [0#e ( E 7 Ep amd the time resoludon of withm 001
= W developed e S5T instrument snd perfomsed encrgy
callibrations using mdsmisvlopes. As 8 roesult, we gol an excelbam
lmesnity value [fke the Chanmel-Energy curve slope and Energy
responses. We descnbe the resulis of the developmemd and ke
calibration for the mstrument

09:30 [v-3-3]
Implementation of Gl Nanosatellite Separation
Switch

Min Ki Kim'. Won Sup Chol'. Jin Hyung Kim'.
Jong Dae Sohn®, Jae Jin Lee®

' Kovea Aerospace Reseanch fnseinre
! Kewrear Astronovny amd Space Scieoce Institure

Sepamtin sadich of nenossatellite has the mam wle o boot the
ovemall system aller the deployment Trom satcllive deployer i
space. Mamy kind of scpambon sailch has two components.
Ohie is & electne switeh commected to power ssstem b slecp
e salelite, and amother i mechamicnl pusher with spring 1
push the elecme swiich This paper inrodsces ibe a case for
inplensataton of sopabion seakch willoul mechanical pushier
for 611 nanosatelhte. In the present work, the electne swalch s
dircctly comacied on the inmr wall of sacllie deplover. Such
implementalion of scparation swilch should consader the cxact
pap Between the swieh and the maer wall This iype of
scparnlien swilch has beem mmplemenied im SMIPE.

09:45 [W-3-4]

Vary-Low-Earth-Orbit (VLEO) Cubesats for
Monitoring Atomic Oxygen Fluence

Jueheung Park"?, Ji=Hye Boek', Seonghwan Chod',
Yougwang Kim', YunKyong Hyon®,

Keunyoung Park®. Sunju Lee', Sukhoon Lee’

' Kovea Astronomy and Space Science Institue
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*hungnam Nadona! Universiny

Apoeie oxygen in the wrresmal uppar stmosphere B known e
criide amd cominminste spacecmfl subsysiens, The mission
degradatvon by oxygen atoms has been widely reporned o the
previous space scienee missions, [or example, Van Allen Prohes
amd THEMIS m the noar-Eath gues and MAVIEN a1 Mars. The
effect becomes more deletencus ai Very-Low-Farb-Orhit (VLEC)
befosy aboud 400 ki alvimde, where oxvgen densiy s = [0
times higher than al mormml spacecmfl orbats. In thas study, we
firsl revnow previan studics on the stome oxygen effects on
spaccerall. Sevomd, apphcation prospod of VLD CubcSals for
mamkiloring oxvgen st is discussed Finally, we introduoes on
cn-gring consartinm of KARL NIMS, and KAS] for this topic.

11:00 [v=-2-1]

Statistical Analysis of Pcl Wave at Mid-Latitude
Detected by BOH Magnetometer during Solar
Cycle 24

Jaeyoung Kwak'?, Junga Hwang'?, Jacheung Park'?,
Jiwoe Kim*

! Koresr Astronomy and Space Scienoe fisiie

L Depirtment of Astromomm and’ Space Sclence. Uinheersitr of
Ao i Teohnalog

*Depariment of Astronomy, Srace Sclence and Geolo,
Chargeraarn Netfonay! Linfversin

W datstically analvee Pel waves detedled by magietomete
located m BHT (Bohyumsan, L-1.3) during solar cowvele 24
{Amgust JS-Movember 3021 The Pel waves detected a1 a
mid=lalilude ground siabn are keown W be penemated ® nng
curreiil fegion, amd propagabed along the peosapnetic fheld lise
and wmasphenc wave gusde. (H. Kim o al, 2020) In onder g
detect the waves, we apply msomatee wave detection algonilam
based on Borimk et al. (20T A simlar stady was camed o
im 1. B el al (30000, but wave detection pericd is elongated
by three years amd there are some changes with the wave
detection slgorithm meluding spplicatson of sliding average
window i fresuency domain. Cheerull, this study strengiben
resthis of previows study, J. Kim e al (30000 We oonclude that
mirsl of the waves were ooowmed m declinng phase of solar
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oycle, and recovery phase of geomagnetic storm. Inoorder 1o
mvestigate chamctenstics of the waves, analysis of propeny

shout auve polasration will be camed oul using compressinna
twode pudsations i fature stdy,

11:16 [V-2-2]

Hybrid Simulations of Cold Protons and Helium
lons Energized by EMIC Waves in the Inner
Magnetosphere

Jong=Waoo Kwon', Khan-Hyuk Kim', Kvungauk Min

Sehoal of Space Rescarch, Kung Hee Universiry
ek rumgrnim Naior! Liefversdiy

Revent chservations prowice that cold (= 1 €%} protons (11} and
helivems (He') woms are energized by electiromagnetic ivn cyelomon
(EMIC) waves m the immer magnetosphine (L =< 6} Wi oxaming
how EMIC waves imteract with colll H amd He' ions by using
a byl sienulaton ocode. The somalation results slow that the
cold ions are emergized in two steps. In the (st step, EMIC
waves are excibed 1o the - fo' iy =041 and imteract wilh
cold HW and He™ jons. The cold wons are mostly energrred in
e direetion papendscular fe the backpround mapnetic ekl
The emergization in this slep is ol associabed with high-energy
tail formatmon bl bulk beating, o pictare consistent with rocem
obsemativns m the inmer magnetosphene. [n the second siop, the
dommnamt frequencies of H-basd EMIC waves shill toward
lower frequencies and kwer wove numbers o the hat proton
lemporature ansotropy deancises. The dominanl waves ocoum i
the Hebamd (@'ffyy <02). [unmg this singe, cnergizalin
opeurs duripg nonlinear evolution of EMIC waves, which is
seen affer ohout 150 jon gymopennds. Cold He' jons are much
mwore energited tham cold H jons. The He' emcrgizaton is
masocinled  with  thermalimbion of He' wos mnd  ocours
preferentially in the paralbe] direction. By comparing recent
observations mnd the present simulation results, we suggest that
low-energy particle energianison by EMEC wives occars al early
stape ol wave gencralion withoul noalmear evolution of EMIC
waves im the mner magnclvsphere.

11:30 [v-2-3]

Low—Energy lon Flux Enhancement and a
Positive Spacecraft Charging inside the
Flasmasphera

Junhyun Lee, Khan=hyuk Kim, Hee=Fun Kim,
Ensang Lee

Schont of Space Researrety, Kemg Flee Universior
In ibis study, we repost an unusual kow-energy (= 10 ¢V) on

M enhaiweinonl measured by Heliam Oxveen Proton Election
{HOPE) mstruments ombosrd Van Allem Probes A md B
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satellites on 14 Apnl 2015 The evem was ohserved when both
saitclhites wene i the midneght sector mside (e plasnmsphere
o exch inhound path ot 1, = 2645 and MLAT = =104
EMEC waves ocoumal for o emall fraction of the ovent imierval,
milscating that there is litle relstionship between the lowe-
cicrgy joa (ki enhancement amd the oocumomes of the EMIC
wives, The wm flx ephancement was accompamied by the
spacevrall poteniial dropped 1o ibe mmonuny of -8 W, whach
implies o positive charging of the spacecrafl hidy, From these
ohscrvations wo sugpes) thal posiove spacccrfl changing
msociated with enhanced jon flux, Usng filting analysis, we
coafifmed that b destmibaion of the cabanced jon i was
thermaleed and bis well 1o the Maxwellan distnboton. We
ihseuss how ke umusual low-cnergy son iy enbascemen
occiarmed mside the plasmapanse by congamnng the spatial and
tempaarnl vanaticns of pliyvsical properties ohserved amund the
Wam Allen Probes sacdliies

11:45 [v-2-4]

Spacecraft Potential Changes Associated with
EMIC Waves in the Inner Magnetosphane

Khan-Hyuk Kim, Junhyun Lee
Kung Hee Unfversin

Abhough electromagnetic iom cycloizon (EMIC) waves are
commonly ohserved in the magnetosphone and are beheved
energize background cold woes, it is onot elear whether the
energieed sons play @ significant role m delerminng spacecruf]
potential change, i this sfudy, we present two strng He-band
EMIC wave evemis obsrved by e Van Allen  Probe-B
spocecraft inside the plesmesphere. When strong  He-ban
EMIC wave activaly was  dotected,  low-energy e (lus
enhencemsents occwred neurly sinmbBtaneousty with the EMIC
wave power enbancements. Both cvemts presented m thes sty
are clesrly unique in ihai He-hand wave power ard enhanced
profen flax are extremely hagh Dheng the wave sstivity
mberval, we foumd that the spaceonll charged more positively
withoud significant change in amhienl clectron demsity. This
imiscates that low-energy ons energared by EMIC waves
mairly contnbule o spacecmil potential change mther than
baskgroand ¢lecirons.

12:00 [v-2-5]

Origin of Banded Chorus: The Role of Parallal
Electron Plateau on the MNonlinear Growth of
Chorus

Kyvumgauk Min

Chingnam National Universiy

Cme of the caliesd plasma waves observed o Farlh's

58 Bull Kor. Spa. Soc. 31(1), Apr 2022

magnetasphere is chones, (Mien, choms amses in fwo spectral
emids m rsquency with a gap m mionsty ol half of the clectnon
eycloiren Frequency {fee2), im which case it is colled hanided
chogus. This phenomenon bas been known for mese than hall
& cenhary and vet scientists are still grappling 1o understand the
fundamental physics doving basded choms. One simple sdea =
ihst the two bands mre genernied by two diffesent election
populaions with differcni cmperatures. A small. bur key,
feature im this configurnison is foamd in between these o
populations whore the clecron distribution 5 rather flar m
energics af 1-10 keV, called colloguinlly n plaices. This platcan
al this paricular encrgy range 3 belicved o suppress nonlmear
gronth ol choms al foed. In this gudy, we nvestegale the role
of the clecirom platcaia using a one-dmensional particle-m-cell
ol moa geomelry that choscly roprosents the near equatonal
region of the magnelosphen: where chons is helieved 1o be
penerated, The simulaton mesults show that even 2 small
fraction of parallel plateas 1= effective 0 suppressing  the
growdh of choms elements. The gap in inensity at feed, & 8
oconsguence, resembles quale choscly banded  chorus  from
satcdlite ohacrvations

HAYEY qHES

10:40 [v-3-1]
Boundary of Public Activities on the Promotion of
the Korea 554 Amid Making Cocktail of Chil and
Government Policy: Difficulties on Public Scsence
Communication

Jung Hyun Jo
Korea Astronomiy’ and Space Sclenoe fretiinte

We have had a fami and nclear bousdary of peblic scienes
communication & govemmenl fumdded Tesearch onlibes
Korea That howndary bas & fuzey donain on nelieple vanabls,
It con consist of releasabality, understandshility, pricoty, pahlic
cunionity, persomal selectability, and many others. Kogea is still
& governnmenl driven mation specially on the resowce and
distribagtion of budget, The main policy on scienee in Kone bas
heen swuyed big time by ench regome, no exceplion. The
digection oo trend of the public s communication in Korea
has also been strongly elfected by the change of rogme’s
apends nol by the comsersus of sciemos commuiitics. The
public activies om 58504 15 nol much differenl, mther meore
senmitive dus 1o s engin In this presemwtateon, mthur will falk
aboul real stuation om the public acivities on Kora 384



regarding pablic science conmmumication

11:00 [V-3-2]
Science, Taking It to Public: Sow Your Chen Kind
of Seeds

Sofeong Yim
Pobung Universior of Scfence and Technelogy

In recem yesrs, even in Koren, fhese has heen o growing
awarchess that soence commumicalion for the pablic s a
mportaml  as  saicntific rescarch. Most  obvioasly, public
demandds on science commusication have been increasad in
baith quantitstive sl quabitalve aspects. However, for now, the
sapply from the sceentist and sceenoe commumscsor canmi
imeel such demand from beth  quantitstive and  guialiative
aspocts. In this nlk, companng the conventiomal science
commnnsatad &l reeent new atempts, it is expeetng tha the
clacs for e direction m which Ribare saonee communscation
shoriibd g theoisgh, Maost impoecantly, coch sciaes oommmieiog
shoald develop hisher own way of commumicalion, thus
mereasing the diversity of scientific comumumication,

11:20 [v-3-3]

A Scientist Who Wiites the Marrative The Life
of a Scientist’

Eun-ji Jumn

Kovear Acvanced faseirure of Sefeaoe amd Techinolog

Cme of the key goals of scientific popularizstaon s the
development of comtent that can gam puble consenesus. The
unigue story draws the poblic in o captivating way and leaves
them feelmp a lod of cursossty aewl wonder. Most ol the custng
sebenie euliure contents fvss on science That anyone can enstly
umderstand. OF coursg, 1 5 a nevessasy part, bul i you ook
al scicnoe culiume (nvm o brosd perspechive, lhe orea thai can
ke created is much wider, Thaough this presentation, | woulbd
hke to share the vamous monsmis  expeneneed fom the
perspective of @ voung resenrcher who is starfing to populare
seienee, and il vanous misunderstasadimgs snd problens thal
emerged in the process. In particular, when the subject of o
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seienkist’s il is transhied ime lext or video, we wall tolk ahoot
hivw valushbe the changes m the public are. Amother focus 1%
o discover potentinl researchers ahoe can creste such content
Evem il the mdividizal rescarcher dos mol do a great job, i is
also science communicativ o lell the scientific story 1o the
peophe arcimnl them. When evervone Toels the reliel that comes
from sharing 0 rescarcher’s life wath the public, bet's discuss
whether it wall really be an opporiansy 1o panipais m mone
scientific popalanzntion acimvities.

11:40 [v-3-4]

Current Status of Space Education for the
Students in the Republic of Korea and
Consideration of Researcher Participation

Jeonswon Lee

Korea Asrospoce Kesenrch Tnstiiuse

1 hax born 33 vears since KAKD was estableshid, and oor gace
technology has developed enoisgh 1o launch & space progoctile
in the developneenl of Nun (Eerea Space Launch Vichscle=[1),
Iui the puble's micrest in spoce amd the reality of space
education for stslents canmid keep up with the technolegical
development. In parisoular, tbe content relaled to the space eld
in lexiboaks has gol changed in science textbooks Ear more than
10 yeurs. 10 s mmasmly lenited 1o the astrosonmoal Bekl, and there
is almest no reference o space lechaclogy, and it is deseribed
aondy as one of the mears of Imnspornien. 11 s time i dsoss
e weed for ortificial saellites and the rale of satellies. In
addison, the movement of imstibuions  thal provide  space
wlucation, such & the Korsa Acpospace Research Institute,
shaoudd he setive, but it has not spresd naticawide as much as
necessary. In this presemlation, we analyee the proportons of
ihe comiemis of ike space field in dextheoks, look an ke
cducational contents of domestic space oducabion msdilutions
saxh as KARL amd grve a phepse of ihe contenis of space
oducatien n the developed countnes of the Unated States and
Jopan. Finally, we will mimuduce the reasoms why researchers
need te sctively paniapate m the dissemenation of vouth space
education and how 0 encoumge their paricipaisn

SRS HITM 1%, 20220 48 ED



POSTER PRESENTATION

EAEYE =F X5

49 28Y(=)
16:00~18:00

[P-1] Analysis of Station Keeping Performance
Based on the Use of Electric Thruster

Waooyong Kang. Jun-Waon 5on
Koren Aercspace Ressanch lnstinne

Gl OMPSATY (LR use clectne thmaster lor nosth south
sinlsn keeping. The electnic thruster generabe thnesd to ndjust
the velocity of & spacecmit uses clectrosimtic or electmmmgnetic
fiekls. Flectmic thmisters use waich less propellent than chemical
thiister, Bun eleetme thiusters have o amall foree, w0 they feed
o be ased fir 2 bong time b station keoping. Aiude control
shoald he performed wing & reaction wheel during station
kevping. In s paper, we wall brefly present the siation
kecping parfonmanee based on the e of clecine 1hmisters.

[P=2] A Study on the Management Efficiency
Plan through Definition of ldentification Code
System and System Application for Multipurpose
Utility Satedlite Configuration Document

Chul Kang
Keoren Aerospace Reseanch Instfifure

Mulpurpose Salellites In order o clloently develop sabellnie
developenent, it is nevessary 1o perform condigaration ranapenenl
ks, For this purpose, 0 B oecessary  lo conduct a
configuaieon identificabion activily o adendily onel document
the techmical snd physacal chametenstics of (he eonfigumtion
vem, which 5 the basis for management. Configeration
wentfication  requires  mformaison  soch  as  slentification
mmber, type of confiparation documenl. somal namber, cle.
recinded in the techmical dooument defindng the configure of
the configarstion sem, and a svsiem Qe defiming  sach
informatson should be defined. In dus paper, the dosimemn
foemnat and slentification code system of multi-pompose saiellites
ane investigated, and meteds o clficien document mesmagement
are proposed by applyng tham o the mansgeinanl svslen

[P=3] Overview of Inter Satellite Link to Support
Multi Satelite Formation Fhing

Eiho Ewon
Korea Aerespace Ressanch fnatine

Modemized Satellite sysiem has ecnbanced capability with mult

80 Bull, Kor, Spa. Soc, 31(1), Apr 2022

salellse fomuation {hying. The main satellie consist of the bus
pstfrm and hagh perfomance payload.  Lach  compansn
sntellite consist of the bus platfoom and mid or low perfomance
payload

It is necessary Inter Satelhite Link (150 which commumicate
betworn main and  companeon satcllite W provide  beiter
perfrmance with the i satellie configumison

The main satellve follows the ¢lose fomstion of compuanions
& 0 specific distance, For mudt sateflite mussion, the main
silcllvie mamsmits & sy pube o the compamons.  Adbor
receving syme pulse i companion sabellites, provide payload
data and syme palse o main sabellse,

Thas paper comtaims the ovenview of Inter Salellve Lk io
support. milh stelhie formatiom Mying

[P-4] Tha Development of Mission Planning
Rules for Korea Pathfinder Lunar Ocbiter

Dong=Gyu Kim', Youniju Jo

! Korvma Aerospace Ressareh Jastifne
L RANCOM InSPACE

Eopgen Pathfinder Lunar Ohhiter (KPLOY Program Office of
EARI has been developing the Kores Pathfimder Lunar Orhiger
{KPLED Massson Operatkn Cenber and ome of s major imchion
i dhe bas and paybosd masson planning. I onda e do gasraic
mission fimeling, there shoubd be the schedule genersion mibe,
comdbicl delectson mibe, and condbcl resalution male. The awthors
has boon developing these mbs based on e KPLO mission
mapping nde, This paper descnbes the developed nesubis of
M1 mission plannmg rube ad the relatonship baweon KIMLO
mappmg rube and MY mssaon plamang rube

[P-5] How to Downlink Plan for Division
Recaption of Satellita Imaging Data

Dong-Ch Kim. Jun-Yeong Bok, Jong-Bum Park

Natiora' Sweeliiee Operation & Applicanion Cener,
Korea Aerospace Beseavch Tperiivre

The Koren Acmospace Rescasch Institule 15 perfomumg Mission
control, lmaging moceplion, Difa processing  [unclions  [or
variois LED satellites sach as KOMPSAT snd CASS00,
Vinous compression methods coan be selected when satellite
imagmg. There are compression mctlods o pon-conspuresssomn
iscthod amd @ mwthesd i which o conpression ratie 15 applicd
The imagmg dain m which the compression mie is applied can
teansnl 1o the ground ststion wsing one recoplica patle b the
came of imaging data in which non-compression. i@ may b
NECCREAry 1o s rrulli:ph: trnn=mid 80 the ground stnison In this
case, divisson reccplion s perfirmed.

In this paper, e contents of dividal moocpion e simmarisad.



[P-6] RFl Analysis and Frequency Management
batween KOMPSAT-3 and SkySat

Myungmuk Kim. Okchul Jung. Jacdong-Scong
Korea Aercspace Ressenoh insfifute

Korea Actospace Rescarch Instibule perfomms salellite meiwork
registration snd frequency namsgement for steble operation of
sl biles.

Froqueency managensml is ome of the impenant factors for the
socress of sadellic musswins, and a5 the mamber of salelhibes and
earth stations i mapidly increasing as the space ndustey eniers
a mow space cra, sacllite network registrton and frequency
management for frequency mansgemeni are essential. In this
amistoon while the series salellie SkySal was operated in
Ko, il RF] (BEadio Freguency Inferference) o KOMPSAT.S
emiing the missson i Wil There me o ioial of 2 SkySm seres
and they are operaled o low orbal, and the opernlson of the
Skysat earth sintsom and the KOMPSATS5 eanh stslion are
aljscenl b cach other. In this paper, we wall perform RFT
mnalysis beiween KOMPSAT-3 and 5kySai and look min
fhedqueny iEiklgekl.

[P-7] Quick Check of Non Explosive Actuator
(NEA} Status of CAS500 on Launch Site

Young="un Kim, Sung=Woo Park
Keves Aevorpace Ressech e

CASS senes wse WEA for boldmg solar amay and anbérma
dunng lmmch. In this paper we mtroduce bow 1o check NEAs
and ow b cvalunde the messured valies 81 luncls ste. Satellie
shiald be checked mand ovwnlusied whelber there ore o
abnormalities i the comdison during bansporation. The stams
of sabellsle clectneal equipmend is evalmied theough aclually
operation by supplying powsr. On the contrary, e stale of
MIZA, which carmod porfomm the actaal operation due to 5l onc
e waage, should abse be ehecked theough another methisd
Gl MEAS stalis ape e [ step oo the stvoess of the ki

[P-8] Predicted Simulation of Atomic Oiygen
Erosion Using Machine Learning Technigue
(LSTM Method) for LEO-Satellite

You Gwang Kim', Guen Young Park',

Jong Hwi Chol', Seo Hyun lee®

"Koner Aerospace Research Fnstie
".’m-'z.'."r.r Mindme

n ks paper, we compared the results of prodeting the effeos
of stomes oxygen erosion wsng LSTM, which & one of the
machine leaming metheds, with the results of using  the
[:q'n_-l."hm I:r:uhniqu.n: (rebusz  design methodology  wsing  the
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e value )k

As @ resault of the rescarch, i wos prodicied that the resell value
using the [STM model would show a difference of up o 2.6
tmes in e desired prediction penicd compared with the robust
design lechnology wsing the previous maxiou valoe,

In the Fimre, os n measare o porform soch a sabstantinl
prediction simulaon, we will develop an naplemeniation of an
Al (amificeal imtelligenee) tvpe alomic oxypean aiosion predtion
madel by wtiliomg past real spoce environment data

[P=8] Interferance Rejection Mask Design of
satellite Receiser

Joong-Pyo Kim, Won-Gyu Lim, Sun-1k Lee

Korea Aemospace Researcdt fnstiinre

The meceiving performance of the satellile receiver fie receiving
i wplink ielecommuand signal s degraded by the inlerfeenes
signals mehwhing the paviosl uplmk signalx, the other wplmk
telecommand signabs and the telemetry signaks, For paotecting
ihose  mberferences, b 5 pecsssary o denve  the  propern
ierforonce rojeciin mask agansl all interferences. In ibis
aper, all mierference sonress are jdengified smd the mierference
level of cach source & caleulabed using the saiclliie RF link
paramecters. Hasod on the oblined micrformoe Iovel, the
inerference repection mask including the protection masgin is
derived. The obiamed imerferencs rejection mask s usad 1o
perfiem the KF compathility analyas

[P-10] Test Configuration and Procedure for
Electrical Interface Check-Out between
Spacecraft and Launch Vehicle of Low Earth
Oirtit

Jin=Hyuck Kim, Jin=Ho lee

Korea Aerospuce Research Tnstitnse

I b5 pecessany o check the stnfus of healih (S0OH) for spacecral
secording 1o each confipuration and check the fancoon of
exiemial clecincal anberface ol lasnch sie. Comsidering b
charsctershics of a spacocrafl, a lmmch velucle, amd 1t facility,
it shoukd be camied out quickly by predefinesd configurstion and
procedure willin a himited bme

In thas paper, we suggest the fest comfiguralson and procedane
for electrical fest venw after amiving & the Immch e

[P-11] Sine Vibration Test for Geo-Stationary
Satellite Having Two High Resoclution Optical
Pavdoads

Chang Ho Kim

Korea Avraspace Besearch Tnstinie

Safelhite dructore should be deageed o socommodale md

BRI MITM 18, 202249 48 6
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suppart safely the paylosd snd egoipments necessary for its
own mssions and 10 socune sabellne and payloads from severe
lsunch envireemenis. During launch, envirommental loads such
as quasi-staiie aceclerairon, sanssoddal vabration, acvsstic Joads
and shock loads are impesed on salellite. Sinosoadal vibmtion
o ypecally the man fctor for the design of merface For
pavlosds snd heavy equipment. For the geo-stationary satellsie
wilh iwo high resolution heavy optical pavioads, the e fae
of pavleads shall be designed snd verified for the simusoidal
wibration. This paper deals with sinusondal sobration s and e
pasessment of salgllic safety

[P=12] Status of the Fully Automated Operations
for GK-2A Mission Planning Subsystem

Hye=Won Kim. Sang=Cherl Lee. Myoung=Shin Lee
Koresr Aerospace Reseench fosliare

In order 1o be scheduling timelne for operating the saicllie
mdd imaging through the satellile payload, the groomd syslem
st b completely settbed before the satcllate kaanched,
Mizson Planming  Subsystem (MR} for Geo-KOMPSAT-2A
(Cesiatiomary-Ki0ne Multi Parpose Shdelline-20. GR-1A),
oo ol the sigaificant groaml systens For operating the sabelline,
B b alrcady developod and tested before GR-2A lamched
m December 20018, The aulomatse functin fiw schedubng dasly
misssis has been imchaded 1o ihe imibal MPS mdecd.
However, same specilic cimumstances cannol he applied with
this miteal awomate fmeleon. For cosmple, AMI {Advanced
Metcorodogacal Imagorp, which = baded on GE-2A, 15 possible
o calibrate each spectrnl channeks with severl calibeation
mmging tvpes, The astoematie fancton o be plannang the
sadellite mission  schedule s umsvailshle for these special
mssions. GE-2A opoabens am ol KAKD (Borea Acospace
Rescurch [nstitute) has been continoously tried to improve the
ground system, especially MPS, w0 be sutomatically operated
with the limsted human intervention. In this study, overall of
GR-2A M5 s miicsied inchding ibe upgraded asionmtic
Tumcton

[P-13] Improvement of Thermal Performance on
Design of Spacecraft Radiator

Hul-Kyung Kim'?

| Ko Aerospace Research frstitue
:I.-'r.'.l'l.mr.*r of Skeace and Technolagy

A spacccrall rdeios 19 a bermal path o disipate 10s bl
heat for mamaging the spacccmil temperaimmes wilthan allowahle
Limits. The basic optical peropemtics of the radislor are low
ah=erptivity and  high  emissivity, that 15 reflecting  solar
meidenes aml wradiatmg IR as much as possible. However,
there are somee envirenmenlal degrading coases for the mdiator

B2 Bull Kor. Spa. Soc. 31(1), Apr 2022

perfrmance from the onenition of the spacecmfl relative 1o
thwe external healmg emvaronments m space. In these cses, they
ool be ehstructed by designing o rellector ndditionally, The
meflecior atiached on the ssle of ihe mdiator dakes roles in
obsinacting the external heat inckdence and changing the path
of bl tramafer for TR which shouakl be desipared imo the space
from the mdiator, The parabolic reflector is the best figere,
whach reflects ihe exiemally imcideni hesl source perfoaly and
irmadismie the IR on the miaber asfoce theewgh smolher desipned
twemml path. These ane omgmated Gom the goneml charmcionsnos
of reflection on o parsbola,

In this study, the thesmal path of the mdisior wilh a singhe
parbolie rellector would be myvestigated Braly. And then, the
raciator with twa types of @ malnple parabale rellector, that
15, ome B o parabola cascaded Digures and another has tao
parmbolie reflector on opposite sides of the radintor, would be
stiadied snalytcally with assuvang the ideal comdizions amd thear
dedicated charsctenstics could be anderstind.

[F-14] Development for Energy Batancing
Anahysis Program Based upon Eclipse Generation

Hwan=chun Myung, Hyoung=voll Jun

Korea Aerosmrce Sesearch Tnstiae

Az a koy ool o design an clectneal power sysdam ol a saleline,
e energy balancing analysis program is developed i Pyihon,
The progresad analysss prognen s deagiad o conssder andy fwa
iisaani inpils under the ancillary devios fsolar avay and hattery)
paramecters: date-time and daaly power pridile of a satellne, n
which a dale-time decides 2 solor imensity directly dependent
upem a sodar echpse (by Fasth and Mooea), a solar distance, and
& rolar altihede, The program largely consists of three parts:
G, echipse-gencrateon, amd energy balinemg analy=is. Lsmg
e relevant lbmries (such s skyfichd eic), the coge functions
of the developed progam ane coded m Pyibon Furlbemmaore,
Python is aleo applied to CRUIL, coming up with the compaled
and exccumable fike of the Pyvibon-based paris. For the eclipse-
gencratson, all the relaied objects (Sun, Moon, Barth, and
salellne)” relstive positions sre simulsel The simolstsn
socaracy 13 moviewed mocompasson wilh STE (System Took
Kit by AGE. Given the eclipse information on 1he specificd
dabe-time, the onergy balancing amalysis s performed alemg
with the daily power profile of 3 sselhte Moreover, the
developed GUL cnables wsers o casily change aml set (b
requared satellite parameters for a solar sy and 2 battery.

[P=16] On=Ground Call Balancing of the P=5
Configured Flight Modal Battery
Sung-Woo Park', Hyung-Jun Jang®

! Koo Aenzpace Beseanch Inspiune
! Kovea Aerospace Indhustrs



Typecally, bstteries or L0 Satelliles spplications. supply
operational power dunmng the pereod Bom the loaunch of o
satellite 1o the deplovment phuse of solar pancls and durng 1he
dantime where the peak cuipul power of the sole pancls e
the required system operationn] power. The on-groumed maisgenance
of & Might mode batery inchahng thoer wage for o eght neode]
satellite fests from the phase of performing nequisition tests o
kel a5 wvery imporiant 1o mamiam oplal  perfermance
dunng the orbil possion operations. Generally, 8 haflery system
i configured n the form of scnabparallel (5-F) or paralicl-
semies  (P-5) depending on indivices] ¢l capacity  anc
configurateon used for building the packages, And  the
profection ool and on- ground mamienance scheme shall also
ke hifferent depending on therr configurations. This paper
mamly [oeuses on the developmonl o a oo-ground marmlemaroe
equipneen, especially optingsed for 8 PS5 configured battery
and also incldes balancing pesalts performed usng a flaghi
miode] hattery.

[P-16] Improvement of Imege Processing Failure
due to Non-Reception of GK-2A AMI Ancillary
Data

Fun-Bin Park'", Sae-Han Song'. Sang-Cherl Lee'.
Un-seobh Lee®, Sung-do Park®

'Koren Aerospoce Kesearch fneriteee, K4ARY

'r.*i-."."r:'r Tfrlimiive, ST

Cieoslahionary sabelliles are aflectod by the Sun echpse penod
every spring asd outuom when the Sun-Farth-saelbite is locmed
m a straght lme. Sinoe soame elemetny were pol recerved [om
the GeoKompsal=24 ((GBL2A) Advenced Mocomlogicnl Imager
(AMI) durimg dhas perisd, it waz not possible o process the
(GK-2A Farth observmbion images in ground stntion. Therefore
we planed o porfomm image  proccssing wilhowl  using
cosresponding the telemetry, amd s opcration s performed
by mpplying it 10 the realtime mage processing sysbeme The
sl oporabon was conducled as the trped pened lor the 2021
mutumm: Jun cclipse, and was momitored by applying it 1o an
Mg prscssng syslom m kons Aonospacs Koscarch Enstifule
(KARD. As o resuli of the test operabion, image processing was
sacoesefually  performed in the imapge processing  sysiem
mplemeniing the comrespomdimg, funchion

[P-17] Compact Advenced Satellited 500-2
(CAS500-2) Direct Ingestion Subsystem Loopback
Tast Verfication

Jong-Bum Park

Frae B Siatem Developraenr Bividlon, Simelive
Operarion £ Apaliciion Comer. Korda Aerospace
Research fnstline
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Koren Acrospace Research [mstitale (KARI s developing a
groand system for Compact Advanced Satellited 5002 {CAS
SMk-2). which & schedwled for Dounch in 3032,

The proamd system comsists of thies elements Massion Control
md Image Reception (MCIRE)R Image Processing Flemeni (IFE)
and Calibrazon™alidation Element (CVER a5 13 CAS S00-1

This paper describes the direct imgestion subsystem {115)
leophack vest verifiation, which B a subsystem of MUIRE.

[P-18] Derivation of the Power System Design
Requirements on a Telecommunication Satellite

Jong Seok Park. Keun Joo Park, Hyoung Yoll Jun
Goosrpriomay Sreelie Progsem O0fce BART

A peosiafionary  saicllite has beem propesed  based on the
infeerifed platfoem from GECLEOMPSAT-2 10 carmy out naliiple
public commumcation messions hoough the FEBCS, 3BAS and
IS pavlomd. Generally, commmmscation payleads are equipped
with hagher power consumplion ransponders and mone |seabers
imsialledl doe io the emlorged mdinicors for dkeir high heat
adissapating compsnents.

In ndditson, an checircal prpubaon sysiem s mimdoced m this
satellite for WNSSKE manewver. These featores need o be
reflectal in the platfoom design =0 that B would sccommnidate
higher powss capaciiy m the power sysicm.

Thiz paper presenis lhe power bhudgetl analysis 1o perfiom an
inilial design of its power system, snd shows the mesalt derived
Erom the trade-off study on the solor sy snd hattery sivng
considering 1he satcllite operation dusmg ibe oclipse as well as
e MSSK muncuver.

[P-19] Operation Progress of CASS00-1
Jong-Oh Park

Korea Aerospace Research fnstinne

Pl CASSB-1 is a 500 kp-class saiellite for national 1emisony
munageienl. agriculre and (oresiry  managemenl,  disaster
memiteging & cotrel, Korean penimsula ohsemvation ete. The
CASS-1 satellive was laanched by Sovuz laneher on March
22 M20, ot the Bascopar bsmch sie m Kambkhstmn,

Afler  laanch  CASS00-1 Satelhie, the fumsction and e
perfomance were checked slmost 3 nwonths snd the calibaation
of unage data was performed alivost 3 months seeeessfully,
In this paper, 1 will infroduce the opemtion progress of
CASSI0-1 Sarcllite for one wear afler launch.

[P-20] Study of MOI-Based Thruster Cant-Angle
Optimization for Spacecraft Attitude Control

Jooho Park
Korea dervosgeice Seseatrel Tsrivnee

gaPenaee 31N 18, 20224 485 63



POSTER PRESENTATION

Thruster is one ol polosiors for spacecrafi anEude cosred,
Uinltke other actunbor soch as reacton wheels (RW), Control
Moment Cyro (CMG) and megnetse actuator, B weadly deperds
om fued of spacecralt. In other words, the mamber of thrsier
finng 5 bnwted The rensen why we have stlll adopied this kind
of sctuator 1= thal there are several advantages which others do
ol have, For example, the poopelloni-hased pelasiors can
chamge spacccrafl veleaiy and unboad spacocrafl angular
ITHIETEN ELTL

Thiz propellent-based thmistens are gencrally installed on cach
nxks as a pair, For insinnce, two opposite deection thrusters can
b cquipped amd wsed for two-way retation As a oresuli, 6
thrusters are generally reguired [or 3-axe alibde conlrel.
Hewever, lewer thmasters with adeguate caml anghe s canry
oitil F-amis aflvludde gontrol me the same maneer. Bassd on thes
optimal configaration, weight saving snd more foel con be
applicd 1o spacecrafl design. Mo, the peoblens is changed from
“herw many thrusters' 1o “how much cont angle” [or spaccerafl
This paper will present caed angle oplimézation al perspeclive
of perfiemance for aitible contral

[P-21] Development of Satellite Packet Data
Recandang Test System for GEO-KOMPSAT=3

linhyvung Park, Junveong Bok, Jonobum Park
Korear Aevodpace Reseanch lostinne

The Korca Acrospace Bescarch Institute 15 developing GEO-
EOMPSAT-3 (GR3). The GRY sstellie & a conmumication
safcliile thal 15 the ssccessor o the Chollian satellne (O0OMS)
and it B oschediled w be lanched in 02T, This  paper
miradisees the Satellite Packet Data Receiving Test Sysiem for
CGEY grmoumid segmenl. For salellite ground  stabons, if s
tevessary iy esl the commedion betwem the anleema subsysiem
and oiber groussd subsystene, Corex CRTHDR b= used for
mntenna sysicm in ground segmenl This system comsists of o
CRIHIDE simubation program aed a CRT/HIDE receiving
program. CETHIM  simulstion  progmm  mmlates  Costex
CRTHDR b peecives conmection and requsd mesaage ad
semils dmin. The CHT/HIDR receiving rogram cornects o Fha
CERTHDER (or CRTHDE smluation program), scouls a neguicst
messape, and rocaves and sorcs daa. Thas systemn will be used
i eomnecivon iest before lounch and LEGPHOT afber launch i
receives datn amd wern Bestion

[P-22] Introduction of EGSE Design according 1o
Increase in Satellite Power Supply Requirements

SuWin H-uu:l,g', H}'uuﬁghu Kot

Ko derospunce Research frstinee
*Prafessar, Deparment of Secronis Enginecring
Churwerar Nethoan' Dafrersdn:

B4 Bull Kor. Spa. Soc. 311}, Agr 2022

The mest imporiond thing in ronufscheing satelliles such os
low arbel satelltes and geostsiiomary orbal - saselliles = the
verifecation process during production,

Durang b satellite manulbemiring process, ibe <lecine signal
mnd power supply of the salellite s made theough FOSE
{Electionsie  Cround Suappont  Bpaipment). And  the  sstclhie
development ard verification is camied o wing FGSE. As the
deiand For high-sccuracy optical payload performmanc: mencises
through sateflies, and scdditional semsors and comprunvicatimn
owers increase, the power consaimption of satelhoes mercascs.
As the power requited 1o sapply satellites ncrenses, high power
it w5 difficnlt 10 mmplement with the existing EGSE desagn
t5 requiriel, and hagh power supply accamcy and response spoad
are required even i e actal mitial poasr supply operalion
rocedure.

Therefore, in this paper, we disoass changes in satellie EGSE
configuration snd methods for mitial power supply dse w0 the
INCTENSE M POWET COrsUmpinon.

[P-23] Receiver Signal Analysis for Low Earth
Orbit Satellite
Jun=Yeong Bok, Dong=-Ch Kim

Korea Aerosmrce Sesearch Tnstinae

In thes pagper. we analyee the received sigral mo X-hand of low
orbit ssteliive aceoeding 1o change of clevaion angle between
salelle mnd ground stahon Satellse sometime use direclicmal
X-bamd amlenna fod  hagh capacily  imaiemission.  Saelling
apscrator has e controll o satellite sibide for carb chservation
mndl create s trncking profile i osder that X-bamd ondenna is
ierected wvmand ground statien. This paper shows the signal 10

noise: pakio of the growmd receiver sceording o sstellite alivtude
amdl the dictmizn of amdenns.

[P-24] An Analysis of the Result for Recent BDS
Map Updates for GK2A AMI

Sae-Han Song, Eunbin Park, Okchul Jung

Korea Avrospace Research Tnstinie

Gieostntionary  Koren Muli-Purpose Satellite 24 (GE-2A) is
lnunched m 20018 and perfonms metcorological mission with
Adhanced Melgomological Imager (AMI) suceessiully. AMI can
suppar] 16 chaniels meludmg 3 vimible channels and oonsisls
of aboud TODMP detectors

Among 0000 detectors, developers determaned the Biest Detector
Seleet (BDS) map through the test resubis hefre Launch and
Gom BT perwd However, the detecton characlenistis cai
chinge due to complex couses such as spoce envirenmen| and
racliation duming e soemal operstion ponel As a el (e
prochuct of AMI can be degraded, ihen ibe RIS map update
should be camied out b0 remove stripes of AMI product,



In this paper, we bnefly mirodoce the AMI amd delectors,
analyee the quahty of the AMI product and results of BIS nap
ugwlnte

[P-25] Overview of Mational R&D Performance
Eveluating System Regerding CASS500 Program

Keun=Woong Shin. Ji=Mo Yang, Dong=in Han.
Eung-5ik Park
Kovwear Aerospace Besearch fosiinne

Evalustion related s national RED programs takes vamioes
forme. Cnerally, evalualxm am be divides “Progrm cvabastion™
for “natonal BED programs” promoted amd asplementad by
government mimisines and “Progedl evahmtion™ for “national
B} propeets” perfornsed by BR&D eotitics ssch as compandes,
universities, amd rescarch institutes. In addstion, “imstibion
cviluation™ & conductod on R&D progmm (or propect) and
imsiviutional operations condociad by povernment-famded rescarch
imetitutes

This study largets the “Program cvalaalion system™ applied o
the “CAS (Compact Advaneed Sasellies-500  developane
progmm”. The “CAR-500 developmen program™ promoted as
n natiomal K& program, recerved “the first micnmeevalmbon™
m 2008 afler the program slarted m 2005, and “the secomnd
imlerim-evaluation” in progress in 2022, In this sbody, overview
of e natioea] & D program evalustion syslem (incl. the laws
related wo the ovaluation lor national B&D programb will be
banefly examined. Then we wall compare the evaluaton system
m 2018, wihich was conducted [or the “CAS-300 program”,
willy il cvaluation system in 2022, which 15 camently being
i lernented,

[P-26] Flight Software Architecture for Improving
Satellite Mission Availability

Hyun-Kyu Shin

Korea Aerospace Ressenoh insfifute

Ch-basandd (hight software (FSW) manages the salellise’s overall
behavior inclading FIMR  (Faubt  Detection,  lsolation  and
Recowvervi. In geneml, satellite ondboard  equipment  has
redumdancy 10 handle faibaes. Bodundancy can be implemented
in several ways such o cokl, wamm and ol by ais requinemenis
mnd design. FAW aperales on the om=hoard compater (CHIC),
As g neocssity, (HC's nedunalaney deaign alfects the archibochure
angl design of FSW. Also, this design is closely related o the
satcllile mission availabifity. Avmlabality depends om how o
el b Gl amd [adure. Thas paper mimices the flaght
software afchilechire amd FINRE design for aispioving sabellie
misseon avmilshility with enhanced CHEBC desipm,
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[P-27] The Feasibility Study of Doppler Value
and Its Time-Tagging Accuracy in K13 TTC Log

Sangll Ahn

Korma Aerospce Kesenred Tnstiipre

[Themng TTC sapports with K13 ondenna system, all ground
syatem status are reconded with timse informstion for funber
mnalysis and anomaly imveshipntion m CAMNT log. The ones
way doppler value of 5-Band downlink signal are also melided
with time mlommation.

The time-tagging sceugacy can be eritical when this is plansed
o be used for time-critical applicaton.

Il both doppler sccuracy amd lime-tagging  accumey  ane
pummiteed, on-boand clock stabiby can be caleulated  Key
e 15 i we can ideniify the wo unceriamly i lDme-taggmg
anid doppler measareneed, This paper shows the key feasibility
sbiidy and s malsal mesulis

[F-28] An Introduction of a Satellite Command
Protocol and Processing Mathod

Seung=Eun Yang

Korea Aerogpce Research fnstitune

A tlecommand 15 applied as growmd e salellite inlerfvee 10
conlro] the CIIC (Ohne=Board Commpuer) amd multiple sabsysiens
i the satellite. Mormally, a commsnd consists of & sync-mak,
siress datn, command message date, mnd ermor check dan. The
commundl windew s limited for the LEO {Low Farih Owhit)
salellsie bocause ol the spocd difleronos between carth molalkm
amil satellite revolation, Therefore, muliple ground stations are
requimad 1o achicve the up-to-date mbormation from the ssclne
i irmnsmil appropriale elescommaml. To sccommodate 1he
reqpuanensenl, & standend command protoce] B defined by
COsDS (Consultabive Commblee of Space Dala System). ln
ihis paper, ihe standard command proseced & ineroduced, Also,
twa different conmeml processing metlods (central processing
anl servaced omentad) are descrihed

[P-29] Fault Management of Electrical System for
Low Earth Orbit Satellite

Jeong=Hwan Yang

Korea dervosgrice Seseatrel Tsrivnee

A Low Earih Oxbit (LEQ) satellnie s a sabelliie orbsimg b
FEarth of an  sltiikle of shoat 500 km 1o 1500 km m Lpace.
The LEO satellite is copstamly exposed 1o cosmee radestion in
space, and e cosmic radistion can cause mallancton o
cloctomivs eomponats of the dlectneal sysiem of LEC aaicllyie.
High energy paricles cause permancnd damsge b electronie

components, sl low energy  panicles  chapge  tenpogary

SRS MM 1%, 20220 48 ED
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mfrrmation on elecironic compenents or cause nidse in signal
hnes. In adkhtion 10 cosmic radiation, clectrome components
may malfuncizon die o unexpecied faull such s nging of
clietionse  compenents,  These  malfunction  of  dlecironie
components cun propagnle theoughous the elecimcal system and
affoct satellite operation. Simee satellie cansot be maimaieod
extermally while it is in opersfion after lounch, 0 muesi he
derigned i comsideraiion of sosmicrmessires aganst faull This
paper desenbes o Bl nmanagement desipn that  prevents
ol fictem of cloctnores comgsricnts (oo progugsimg teoughou
the electrical syslem,

[P-30] Summary of R&D Expenditure Usage
Standard of the Mational RED Innovation Act

Ji=Mo Yang, Keun=-Woong Shin, Jong=Hwi Chai,
Fung-5ik Park
Karea Aerospace Besearch fnsrinne

In ‘21, the ‘Naonal REL Inmovation Act” was enforced. The
“lnpovation Act” i oa law 1o imlegrate amd syslenimse national
E&lerelaled repulaiimms that are operaled  dsllerently by
depammeent and o creale an ausonoimous and responsible K&
enviromment. Althmagh regulations have been operated by cach
department 1o promole national R&D projects, opimions have
beoem contmuously rased that the admanastmative barden on the
rescarch sile i imereasing duse w0 complex regulatious. By
comparmng e exising ‘Kegalabons on the Manoagement of
Mational R&D Projects, et amd the “lonevatbon A<”, the
termanclgy and veape slandnds for the panament mmed munagomend
of R&D cxpenses that have champged sre 1o be coganived o
induce 1he use of rescarch fumds that fin the budget

[P-31] Swdies about Shock Response Spectrum
of Shock Generating Unit at Its Interface

Jeoung=-Heum Yeon, Jonemuk Choe, Won-Beom Lee,
Hacng-Fal Heo

Keweor Aerospuce Rossprolh Insfifmte

Spacecralls and salelbles have mamy shock generalmg unis of
relensing amd deploying fanctions, The msessneeml of the shock
magmiuide and s impacts on the olbar undl i Important foc
the verificatbon of the smoctumal erdurance of the whole system
In geveral, Shock Rospomse Specinum (3R] 15 wsed Jor the
pssessmend of the shock magmitode. 5HS i defined w the
maimm respotese of o single degree of frecdioms systam o that
shock mput with respect to the nabenl frequencies of the ST,
SHS assiimes no mass Boadmg effeet on the base inpal The
umif level shock nensurement is usunlly done on the ngid
mierloce and acecleromelers are positioned on the mbcrface.
However, n the spaceeralt level tesi, the unit s installed on
the panel which is somewhial Besible than mgad The diffeemees

BE6 Bull Kor Spa. Soc. 31(1), Apr 2022

of the boumdary flexihilities can bead to ibe differences of the
mesared SK5  values oven for the same sbock  emergy
genemied, These studics will help for the imerpretstion of the
syatern bovel shock fest pesulis,

[P-32] Temperature Estimation Mathod for Low
Earth Orbit Sateliite System Using Data-Based
Learning

SeokTeak Yun, Day-Young Kim. Sang-Kon Lee

Korea dermaspaoe Seseareh Tnsrivre

For system design of low Earbh oghit (EEOy  sarellses,
pradction of the operation of satcllites i ol 15 pegiaired.
However, 8 & difficult fo accurabely prodsct the operation off
& stellite becanse it Puctunles socordimg o oehit, altitude,
itdssion, operalon perwd, oo, aml thete are many uneetain
factors. Among them, the lemperature of the main syslem of
il satelbite w predacicd ab the design stage by inpunting ogbit
and mititude. Such predictions are generally used in the design
stage amd have & large mangin of ermor. Therefore, i ihis pape,
m method for morne accurase temperature prodsction throagh o
daia leamimp-based prediction meds] was shedied. By applying
ihe analysas resull of this paper is to several sabellies, 0=
expenied that i will be helpful in predicting be lemperata

aof vanous salcllites.

[P-33] Practice for Unused Fins of Electrical
Units in the Space Emvironmant

Young-Su Youn', Jae-Nam Yu'

" Wovea Aerospace Research lastinane
 Keveu Aerospace Industrios

Mostly driver outpeis or inpuis for active paris of clecinical
umits eould be lefi floating becouse they have precomtions ios
prevent chargmg in (e space aviromment. Thee 18 an bl
resistor clanmpung oo owtpal b ground iT mod esed. Thas is done
1o prevent elecirostaise discharge damage and therelore the pins
can he kefl open. The thermision retem signals shouald connect
o pround for salely reasoms f they are ot wsed The
thermuston. ac solsted from the mest of e electrical s so
it b5 oup o the system bow i i prounded. Typically, il ihe
ihemmusior is used, 1he retum is grounded on system level, [T
e thermistor s nd used, it shoald be groamded wih a
resistaee O b 1 MCHm

[P-34] Analysis of the Magnetic Moment of
Satellite

Samgrok Lee, Tae-Youn Kime Jae-Woong Jang.
Eyung=Duk Jang, Chang=Eun Lee



Koved Aerotpace Ressench fnsifute

The satellile wses a magnetic feld sensor (TAM) 1o aegure
miematenn shont the Farth®s magnetic fiekd The obinimed
imlrmataon 15 used for atisude ool For the proper operabion
of the TAM, 1 s nevessary 8o kevp the strength ol the magnetic
fichd genevated by the chctrome components of the sabellie
bebow an appropriste kevel. Mognetse Beld measurement by the
cloctionie components has dilficultics i facility construstion
angl memsurement, Instead, it can be replaced by an analytic
mclbl For analysas, il 1s neccssary 10 oonsider the distance
between elecironic components, carrenl consumption, and soee.
Eifbcient analysis s possible when considening the ratio of
fclors comtributing bo the formula fw caleulnting magnetic
moment fogether with the above Ftors. This paper deals with
the efficemt magneise moment analysas of suellie.

[P-35] Acquiring Frequency Resources for Earth
Stations in a Geostationary Satellite Program

Seorim Lee

Kovex Aerosipace Beseerch fosiiioate

A satellite network consists of a space station {satellite”) and
n comespoding  Fanh sationish As such when  sequiring
frequency  mesowges  [or  geostationary  sstellibe  prograns,
frequency resources fiw both the space sialion and the Earth
samlionis) must be aciuined. The process of soquining freguency
resources. for Eanh stasors is similer to ghe process for space
stabsns comsisting of the coondination process, the notifcation
process, amd the bnngmg mbe use process. Thas paper provsdes
an overview of the stanis amd process or acquinmg frequency
resoarrees for Lasth slabons m o goostationary salellie program

[P-36] Installed Performance Analysis of S-Band
TC&R Antenna on a GED Satelfite Platform

Sun=lk lee, Joong=fya Kim, Won=Gyu Lim

Kovear Aerospace Sesearch fossinune

We will imroduce one of the next geostationary satellites of
COMS=172 st the mbial developing phase. The ssicllite =
planned o provide the communicanion services sach as saielling
based mupmentsiwn service, datz colleeton  sarvice,  fixed
compmunication serviee, respectively in L, C and Ka-banls, w1
the end of 2027 The Telemetry, Command and Hanging
(TC&R) communication  serviee of the saelline will be
mmiplemented m the S-hand (requency. AL the desspn phase, ol
is mecisaary and impoatant to evalete S-hand sntenne radiation
perfommancs moa piven anlenna position o some candidate
posatzons, In iz perspective, we analyzed e impagt of
sbellile stracliome and adjacent payloads on the S-band antenm
radastion performance, amd presented results
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[P-37] RF From-End Structure in the Satellite

Won-Gyu Lim. Ki-Ho Kwon Joong-Pyo Kim,
Sun=lk Lee

Korea Aerosmice Sesearch fnstione

In this paper. we iovestigate and anslyee the BF Front-snd
strochme m 1he Satellile. BF  fontem] means  anbenna,
irmnsponder and BF passive patly s commect them. Thas paper
mamby focused the BF passive path rather than anbenna or
teansponder. According o the myvestgatson and amalysis aboul
the struchane, the L19CF and GO mission wee the hybnd coupler
iwpe in the fromi-end im which mission have enough
communscation imk margmn el so ke omussion sclecl 1o
receivetrmsmit vis ol snlerma, Compare 1o them, the decp
spuie fmsion preld o selest the  coimmimication  path,
cxpecially for transmi the signal. The reison 1o wse the swikch
in (bt the communicstion link mergin s nol enough. la this
paper, we presend e mational o scloat the strachare secondmg
i the mission

[P=38] Automated Planning Method of Imaging
and Downlink for KOMPSAT

Eunsook Lim', Euna Cho®, JungNam Jun',
MyeongShin Lee'

' Kerrea Aerenace Ko fnsiione
*Sl-imaging Service, SHS

In the image Collecoon Planmng  Subsystens, e operator
checks amd plan ke salellite’s mancuvering posdure and secikm
where downlink s possable. Il am ereoe oceurs during e
imagmg and downlink planming, the operator odjusis imaging
and downlink plannmg by repeating te same provess. such as
mljusting lhe 1ill angle of imaging il the emor is resolved.
Tias paper desaribes bow (o eflicwenly aubomated plannmg of
imagimg amd downlmk for soquiming images. Fird, nreas of
imterest imcluded i the possible imeging ares are selecied
Mienn, the aiaging plans are cstablshed i the onder of AUHs
from the lowest Iatibade 10 the highest latinsde among the Al
In this case, the mancavenmg time according 1o e maneuvering
anghe af the salellite 15 consslered. To alomabally cstablsh
doavilink plan, downlbik plin 5 cstablished e cadar of
imagng ond tme W0 salisly the mmimum mbcrval between
imogang and [irst dowalink massaon,

[P-39] A Study on the Emor Impect on
Geolocation Accuracy of KPLO LUTI Images

Jo Ryveong Yim
Korea Avrospeice KBeseuired Tsedire

The opiecal paylond LUTT s one of the main payicads of the
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lunar prohe KPFLO, which 1= scheduled to be lnmched in
Aumgust 2022 When the KO =5 banched and enters the
mission orhit after 3 long joumey to the moom, & comemissioning
phase 13 mspned for aboul a mosibh before performang the
marmal mission. During this peniod, geomeineal calibration &
performoed on the okl Geometne calibration cesalts perfommiod
on the growmd are alresdy implenemicd when developing
LU s wsigge progessing systemn (1CAS: Image Calibraison and
Analysis Suheyvstem), Mevertheless, unfike the ground venificatsmn
resialts, wnexpociod omors ane oncountered 0 the  geoimctnic
calibrmtionn  process doe o0 the milwence of the launch
environknl amd on-orkal envirenment, and the vanous e
are expocled 10 detorate geodocalion accurscy. The mkun
causes of poslocation orors 6 images are lime ermors, orhital
predhetion amd  delermmasioon omors.  altilode  contred  and
determination errors, and sensor alipnment emors and sooon.
Ceompetric calibration of the LUTI semsor should ke perfommed
for an relatively shorl penod of tome compared 1o the
calibrntion period for bow carth orbit satellites, This study B
o pertorm prelumemary study 1o gam imsight mig the expectod
cases and effects of the ermers in advamss o expedite posi-
baunch geomcincal calibrtion conducted for o short Tmied
tina. The pesults fpom this stady will be applied to emor-solving
ol sctual esi-orbal geometie caltheatmon.

[P-40] Applying Al to Satelite Ground System
Operations

Hyun-5u Lim

Kovea Aercspace and Research Tnstiiuee

The satclhite ground stabion consists aff a bt of equipment and
software to contimuously monitor the operntional ststus of
satelhies and groursd syslem operators are necded fo- comteod and
momitor them as well As the number of opemting sstellives
imcreases, vadous aalomation bechnigques are being appleed o
groamnd sasicns w0 ense roufime bardens of opermioes, bul simgple
sutosnatson has boen prone o be fogile when any  faalsires
cevur. In the real workl, it's difficul for the opoaioes 1o always
keep thear eves on all genermled infommation, and md cxsy
find the o cause quickly even ol with the alenmg soumds,
croor Bbogs thal ocour simuBlanesasly m several  sysdens.
Applving Al (Anifiaal Iniclligenee) s salellite grovesl sysiem
operations can help support svstem operatioss easier and mire
dable like a expencnced soniof operator. Al can perform
monlorng and detect fnlure occurrence @ eal-time. Based on
the sequences off data files, systems, e bogs,  Al-bascd
maomilonng  svsiem <an infer ke rool cmuse and  provede
informatson on the action 1o be taken by ihe operator,

[P-41] Comparative Analysis of EMC Verification
Regquirement for Satellite System Lewvel of

B8 Bull Kor. Spa. Soc. 31(1), Apr 2022

FAR| and ESA Standard

Evung-Duk Jang, Tae-Youn Klm. Jac-Woong Jang,
Sangrok Lee, Chang=Fun Lee

Korea Aerosmice Sesearch fnstione

EMC seuirements for sapellites are generally classified imto
design requiremnents and verification requirements. The design
reaurements provide gaidance w0 manmmse EMC problens in
shvamee al design and manulactheare phase of satellile, and
verificatin rodquaremends provide melbods and reguiremenis bor
verifving electromagnetic  conpatibility of satellite  through
lesting or analysis

Werlation is wsually performed by amalysis or sest, and is
carmed oal slep by stop m the order of pans, psemblics, umils,
subsystems, and systens. The cleciromagnetse compatibilily of
satellsis o venflad with vars s, ad the tems are samilar
mocorikmg 1o EME stamBinds bod shghtly dalTerenl. In this paper,
il venificason requirement of KART sl ESA [ 1] stamdard for
aalellvic system level studicd Bequeements amd tost mcthaosds
were gommpared andd analyeed m epreseniative esi ibemes fog
salellsie sysiem swuch o EMIC, LVC, BFC, cle.

|1] BCSS-1-S1-20-070, Space ongmeenng - Eleciromagnets
campaithility, ESA-ESTEC, 2012

[P-42] A Study on the Conceptual Design of the
KPS Platform with Full Electric Propulsion System

Sung=300 Jang

Korea Aemgewce Sesearelr Tosrivire

The rocend developiment irend of the global geostaiionary
salellfies 15 gradmlly comsidenng  spacecrafl platform wath
clectne propualson systems. Gomslatiomary satelhies with a fully
clecire propulson system can significantly redisce the amkmmt
of propellont fuel compared te general chemical propulsson
aymteri so (e mmss of the saedlive can be apmicanily reduesd.
Therefone the lmmch cost of the sitellite cam be greatly reducsd
o more payicads can by mounted w the satcling. I thas paper,
ihe concepl design of a spacecral® plotfonm with a fully eleciric
progulsion sysiem 5 being shadied for the deselopment of
Koremm MNavigation Prigrams (KPFSL Based on the bus platfem
of Geo-KOMPSAT-2 (GE2), 8 fully clecine propulsion system
will be reviewed by replacing the chemical propalsion system
The électric thruster has a maxiemum oulpul of 3 mdy, andl
Twa of more thissters wall b ipousted o6 the satellite 10 lbve
am outpud of wp o G0 mN dunng irnsfer orbal. And i onder
o operabe chectric thruster, maximum 5 kW wall be roguired
Therefore i1 is expecied that at Jeast 10 kW of power system
shall be designed 1o opemie wo or more edecine thrusiers at
e sme lmc.



[P-43] Analysis for Pyro-Shock Test System in
EKARI

Jong-Hyub Jun, Sung-Hyun Woo
Korea Aercspace Ressenoh insfifute

The pupose of sheck lest s 0 venfy lhe shock envinomment
s satelBile sepeaation from bamch vebscle, solm amay deployinent,
md activabon of paylosd mechmisam o saleflite. KART space
tesl dlivision operates the self-designed teml system. The system
proalisces e charactenslic frequency (10 e or 1,500 F)
wsing specilic pan pamed resonaor, The frequency is only for
satellite parts. The resonator is assemblod with plase m which
test fixture is nsialled apd impact energy is s fermed,
Analysis of the e syslen os perfomed Boosigh FEM simulatson
o understand the test sysbem docply and 1o improve  the Lest
skill. And ihe idea for wpgmde of the test sysiem can be
ohlamed m the process. This stody 1s qusd for 1000 e
resomalar systen

[P-44] A Study on Direction and Mumber of Low
Gain Antennas (LGAs) for a Lunar Lander

Hyeon-]in Jeon
Kovea Aerespace Reseanch fnsinare

Low gam anfenma (LGA} direcison for o lenar |onder is very
cructal bocise amviome commmmscablidity between Eartly and a
banar bader at sny mdssion phases is essentinl for soeeessfial
ar lamder oporation. I anytime  commumicablility s nol
weeured, efficien] and effective banar lander opembion, smanedinte
foull mamsgemenl, de. might ool be acheved

For coses where fixed onlenma configumtion s adopled for
hght-weighting of lunar bander, inorcasing number of anlennas
can be requaired For comlineous comemmicaipm

This paper diseussad dhrection and menber of [CiAs for a lusas
lamder by comssdormg every mission phases. This can be o good
gaideling for desigming future Jumsr landers,

[P-45] Analysis on the Architecture of Space
Traffic Managemant

Ckchul Jung. Jaedong Secng, Youeyun Jung

Novea Aerospace Reseanch fnsifrure

As the sumber of aclive satellites and space debois space
kevps on morcasmz, phvsal congestion bas bocorme o grewmg
concern with many space programs including Mew Spoace andd
mega constellatbors, Space situatioe] awsreness and  space
Imfe momgerend are gellmg more md maoee sllention, monder
o Bk space assels. Space waille management is csseniial
coordimale  space  operatons  inchuding  collision  svosdance
process by limking owners'operatons of space assels during all
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mhases {in oehit, of lsunch, amd & post mission disposal, as
welll In thix paper, soope and technology with respect o the
space traffic management sre introdisced and the schaleciure of
it a5 & currenl and fuire serviee s abse analvesd,

[P-46] Flight 5/W Build and Loading Procedura
Dong-Seok Chae

Korea Avrospace Research Tnstivye

After finisling umal fest and indegralson test, the completed
omdes are imlegmied ns & whole, snd the entire imtegraled baibd
timary fibe 15 penersted theough comgrlmg, nking, and keating
process. Al there is @ special den area that nead 1o be menpad
e spocific pads of e buikd bimary Gile after baibling (he
tlight softeare. The location amd size of the sfea for the spocial
data sheald be determined im advance. Afber combining the
spevial data, the final completad fight software buill = loaksd
ot the satelbite onbosrd computer, The satellite omboard
compter e fao MR processor boards, and each processor
hoard has two NYREMs (Non-Valanle Memoces) on which
Night software is loaded. There is o progmm for losding Might
software i the PROM area of the onboard computer, and it
15 conmoctod B o losding PC through tse TTART imterfoce. The
Might sofiware is boaded imo the NWVMEMs through isermction
with the program on the lading PC. This paper introdisces the
Might software butld and loading provedure.

[P-47] Chemical and Hybrid Propulsion Systems
Cha Young Han

Satellite Reseurch DNrevtorme Korea Asrospace Research
dnstimre

In rorms of sstclline propulsion systoms e chenoal progulsion
is by Bar popular o small e very large el When lage
forces are required for penods of several mimules 1o sccomplish
& specific mission, il chemical proplsion do well and
relatively cheaply. By the way mone hall of the laanch weight
15 determmed by the on-board  propellant for abl-chemical
propulsion systens, Especially fon geostateonary application it is
wvery imperi b redece the on-board  propellan mess as much
ms possbde, m oondor o incrense the porbion of olker usclul
parloads. li coald be realised by meotporaimg an clectrical
mroquilsion partdy, that is the byvbnd propalsion system

[P-48] A Study on the Implementation of Ground
Test Support Equipment for Thermal Design and
Verification of Electro-Optic System

Jong-Euk Park. Bung Shik Lee. Haeng-Pal Heo

Korea dermspoce Sesenrch Tnstiipre
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The satellite paylead clectro-optic comens svslem goes throwgh
vamwnes development siages, amd (mal dessgn amd venfication
are perivamsad

Themal design for camera system peolecion i the space
envirenmmenl & in progress, and the design s venfied through
vamous ground ernveonment esls.

Flectro-optic system that have compbeted development, aligrment,
assembly, performance, and coveonmental lests ol largs-
dinnester mirroes, telescope structures, anid camera electronics
arc thermally designed so that they can be used m space
envirommenis, and fimal verification tests are perfonmed,

In ik development prosess, il s soquured o mplensont grousd
lest suppoat equopamend thal supgpaorts thernml design ground
wemhicalson.

According 1o the operalmg slale of the elactro-oplee syslom, a
fumction 1o suppet  vanows  operting modes  shoubld  he
implemnented, aemd for thet operation, information fom venmes
seisoms mounlcd on the paylosd B ohmmed with high
relishility, It supplies power fo varioass  installed  beaters
according 1o the defimed opcmting maode, and performs the
fupetion of sapporting the optimal n@istenance of the mousited
AL

In this paper, apart from checking the penerl function of the
clectio-ipine syslcm, we proposed the mplemenlation tcthiod

and operation method for the ground fess suppont oguipamen
imyplemented for thomal design venfication and testing.

[P-49] Development of tha Reduced Model for
the Super Large Aperture Camera

Won-Beom Lee, Jeoung-Heum Yeon. Haeng Pal Heo
Koved Aerospace Ressaret fissfine

Electro-pptical camera that perfonms high-resohstion ohservation
m low orbil = mpadly develeping, amd moreeent years, there
is high imerest in high-resolation electmo-aptical comern (b
iz the sdvanlages of geoslabonary orbil Lightweight thim
film oplxal systems and foldable struciure lechnelogics have
beem developed to implemend  high-resobuteon super  large
aperiure camera. The purpose s 1o develop a gosstalsomary arbil
clectroenptical camera with o resoluzon of fens of meters, which
is the gol of designing a fobdable structure for future eloctro-
oplecal comera

This paper describes the development aml deployment test of
reduced masde] based oo the comceptual comfigumtion designed
b socute foldahle stnacture lochmology, ome of the key areas
necessary (or the developmeni of electro-optical camem on the
geostationary orbal

[P-50] Validation of Thermal Analysis Results

through Measurement in the Electrical
Qualification Model of Space-Born Electronic

70 Bull, Kor. Spa. Soc. 31(1), Apr 2022

Equipment
Jong-Tae Lee, Eung Shik Lee. Hacng-Pal Heo

Korea Aernspace Besearch Tneriire

Helore manubctunng spacc-bom clectonse Eguipneenl, thermal
analysis s conducted o determine whether the equipment will
opembe properly m the given space envimomment. Throwagh (bis
analysis, b @ posssble 1o check the agqupment operatonal
availahility by calculating the siress thal cach  clemaonl
constimting s equipmen will recerve durmg ds ission life
In the thermal amalysis method, the onalysis resull may sary
depending on various variables sach as the bousdary condiizon
scllimg used, amd 1l 5 neccssary 1o check whelher the analyas
result maiches the behmvior of the real model, This beconses
i nevessary when developing completely pew agupmenl
withoisd henilage. This paper shows an example of venbying the
validity of the thermal analysis thaough measurement dunng the
thormal eycle et of cloctrical quali fcation madel prooc 1o the
mamfnchening the flight mecdel

[P-61] 3D Printing Method for Mirror
Manufacturing

Young-500 Kim, Yunjong Kim, Jihen Kim,
Seonghwan Chol. Jeong=Yeol Fan

Korea Astroviormy and Space Solerce frsfliate

A primtmg method has boon appleed inomany nana fscturmg
aeas, Meial 310 printing metlod has heen developed o foati fy
il hardsess of the prodscts. Futhermoee, ceramae 31 prenting
method i being developed 1o wtilize the ments of ceramics,
such 0% hagh wemperomre endurance or lw bormall expanswon.
Production of mimws by using cernmic 31 pranting is beng
devedoped. Aluming was (e wsed a8 o sample migror basis.
In this paper, the process and states of the development is
prescied,

[P-52] Properties of the Stona Angbu-ligu Made
in the Late Joseon Dynasty

Byeong-Hee ."-Ilhn”', Sangt Hvuk Kim',
Jee=Young Kim®

! Kevvea Astronomy and Space Science lastine
".ﬁ:'m,u Uiniversity of Sckenoe ard Techimalogy,
Y Matiowa! Mereorolosfead Museum of Kore

We explored the stome Angbu-ilgu (scophe sundiali of ihe
Korea Metecaologseal Adnunsstration (KAM) snd dhe Seoul
Muscum of Thstory (5MIH), In be cm of the rope of Kmg
bojong, oo Angbu-ilgu was first crcated o 1434, Angbu-ilge
has been reproduced with vanous maolenals in the laie Besoon
The upper sarface of these two stone Anghu-tlgus symbaolizes



the horieem bike the horcrontal nng of the metal Angho-ilgu,
(h the hemmsphere comcave ol the cender of the horizon are
engraved the South Pale, the time lime, and the season lime (or
st [mel. Onodhe homeon of both the KAM and SMH
Angho-ilgus, the schematic, typeface, amd compostion of the
mscriplion completcly comcile with cach olbar. |n thas study,
the KAM Angbu-ilgn, which wns demaged as the presemi
appeasandcs, was ibe samilar cube of the SMEL Anghu-tlga, and
this means that 0 is superficially identical with Treasure Mo
Bal, e homzomal stone sundial. In e concave hemisphere
of hoth the stone Anghu-ilgus of the KMA andd SMH, there sne
heour ligves and 24 solas-berm lmes, and there 15 an micrsection
poind whire these lmes meel the horson, respoctively. We find
ol that the hoie-line asd solar-term-lime of these twa Angh-
tlpis B engravad by caloulaln with a lalibide of #3739 15

[P-53] Characteristics of Ground-Based
Observation Sensors for Space Object Detecting
and Tracking

Youeyun Jung, Saehan Song. Jasdong Seong,
Qkchul Jung
Kewrear Aerospace Reseanoh fnsiinate

The issue thal the rapidly merensing pumber of space objects
threstens the space envirenmenl around the Eanls has been
comimuously mmsed Thercbore, systems [or detectimg  these
s ohjects aiwd demtifiang their orbits have been comimmois]y
studied and developed 10 emsme safe, siahle snd sustanable
spnee aciivifies

Ciround-based  ohservation sensors used m the space alyec
detecting and iracking sysiem are tvpically classifisd imio rade,
passrve oplics, and laser. In thes paper, characienstics of the
system depending on the prnciple of cach sensor and examples
for currently operating sysbom afe desenbed.

[P-54] Alignment of Aspheric Mirror and Lens in
1U Size Cassegrain Telescope Using MTF
Measurement for Minimizing Tilt and Decentes

Hanilk Kim. Hyvochoong Bang

Arrespace Engineering Depariment., Kores Achmnced'
Inseinme of Sciemoe amd Tochnolagy

Cmeamnial sized Cassegrain telescope has been developed for
space applicaion. The optical dessgn off ke payboad was
msscsmed using Modulases Transfer Function (MTF) woration
tor oplinmee e performance amd tolamee of possihle drawings
m constraints. The oplical components were fubrscatod and 1he
alignmen of aspherne marmors ad lens was oonducted with
comtrelling tilt and decenter of the components. The distince
creoe ragge belwoon the oplical composenls 1= sel o £ 10
micrometer and realized with high precision fabncation for s
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strochmes mnd opdical components. The MTF expenments are
conducied by changing the il angle of 2™ mumor octure and
decenter control of the optical components. The experiment
resulis show MIF enhasocmenl alter change the 2™ mimor tild
mngle and the cemler posifions of the optical composents, and
e MTF graphs and chans of the expenments are compared
with the theoretical anabysis by CODE-Y software,

[P-55] The Ray=-Tracing Simulation of Light Field
Camera Systems for CLPS/GramCams

Minbae Kim'. Minsup Jeong'. Young-Jun Chol',
Sungson S Kim®

' Koo Astremoumy and Space Science Institure
*Kinmg Hee Unlhversin

In general, Light Field Camern (LFC) can be designed by
adding ihe microlens amay (MLAY o typical camern system,
lhe mam kmses amd semsse. 11 can obtan direchional and spaizal
Ieght informmtion a5 well as bght mbawsity moromation. It neocds
1o fimd sppropriate mide-oll calculstions between spatinl and
dirgctional resplubions throwgh imoge test wiih vanious diameier
sues of mibcrolens, m oorder o desipn @ custormn hight feld
camwra for scicntific purpose. Custom MLA=s can be rmther
expensive, thus an scourate light fiedd camera simulation could
allow o redsce production costs. Foomy this stady, we will
mtnkhece  our myemacing somdstion for CLPS A ramiCams
conpposed of tovo light Geld cameras, SurfCam and LevCam, It
will help to oblain predicled images throegh MLAs of vanous
specificatons,

[P-56] Study on Baseline Design and Mission
Analysis of Lunar ISAU Aover

Younkvu Kim. Jongwon Lee, Dong Young Rew

Korea derosmioe Sewearch fastivere

A sofbware development For haschine design and  mission
analbysia of sover for lumar surfigee cxplomtion and TSRU
St Besource Unlison) i conductal n ths gudy. Several
resemrches for [SEL oo the moom are being actively comducted
for the puspose of the Adbemis poogram @ scveral oounbnes and
I famder mission is also planned for lueer sarfice activities
m e 20305 m Korca |n rcahisng tlsese missions, il 15 csscntial
o develop s rover system capable of aclive activities on 1he
hemar surface, In thas sy, the softeare s developed, which
ennbles e haselme design of the bhnar rover by system
designers, the rover™s path plansang, sl the rover's peeliminary
apcration plan accordmg o the lunar surface enviroemsenl and
syslem performance by basclioe dessen i the 1op-level nassson
determined by mission dexigner,  This also  provides an
crviruement et samilabes the activitics ol the fover i a vidtual
lmar surface emvimonmend acconbing 10 the Tover's automatic
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operalion plan and user's manuml operstion. Thi sysiem can
b utihieed for the base lime design and mssson ven Geation: of
the mover i developing lunss explomtion rover, as well as for
developing the base system for achel tover operalim on ground
snlson im the Future,

[P-57] Acceptance Tests of KPLO Science Data
Management Subsystem

Joo Hyeon Kim

Karea Aerospace Sesearcli lnsrfture

KM wall carmy oul four major sceentific misssons with the
Boran domestic scicnee instnaments. The scwmiific missimms
are lbe gamma @y spociroscopsc obscrvabions on the lsmar
sarface, the measuremeni of magnetic felds of the Moon, the
pelareimetric observation on e binar suiface amd the high
resalition imaging of the Moon

The data pequired by the scaentific missions wall be snchived,
released, md mansged by Seience Data Managemend Subsystem
which b one of subsysiems of KPLO Deep-space Groud
Sy=lem

Sciemee Data Mansgemen Subsysicm consisis of teo modules
which are Scwmce Data Mamagement Module amd KARI
Plasctary Data Svslem

We mplemented a Foclory  Acceplance Tesl and & Sale
Avceptancs Test of cach module of the SDMS softvan: = onder
o mmlall the 51005 soliware oo servers and chent compulers:
al e KPLO Mission Operatbon Cenler,

In ks paper, we presend the physical amd kbygical enviroomenis
et procedurcs and test Hems for the Acceptance Tesis of the
SIS soltware, We also present the resills of the Acooqlance
Tests,

[P-58] X-Band Downlink Test Signal Safety
hargin Analysic for Radiation Wireless Test

Sangrwn Moon, Changkyoon Kim, Hyun=Chul Lee
Novear Aevospace Ressircd lastinde

Korca Pathiinder Lunar Owbiter (KMLO) X-band commumication
systemn 15 venlied with X-hand Test Dowanlmk Test Sa
(X-DLTSE This equivalemt grond suppodt equspment {EGSE)
uses when the node-mdiated K loop et and radiated wircless
sl The RF warcless test wse the stamdand 1es1 amienna an
EPLO vamed bigh gain nbcema. Asd the distance belweon twe
afennas w8 far leld condibon This paper B shown the lewl

comfiguratson set for besl equipment safely as BF signal.

[P-59] Global MHD Simulation of Planatary
Magnetosphere: Uranus and Megptune

Evung Sun Park

72 Bull, Kor. Spa. Soc. 31(1), Apr 2022

Department of Astronann' and Space Selence, Clhuanghuk
Narioral University

{ilohal magnetohyvdmdynamic (MHIY has been guite successfisl
i reprostucing overall nmagnetsplenc dymamics amd sonospheric
j'll'hn'u:rmn'l.u fir the Earth However, ulu.!n:l.l.l.l'h]l.ﬂg, how e
energy and momesium trassfer fom the Sun to the Uranes and
Meptuie are o complex problem with many dalenenl aspecis.
The sarface magnetic field af dipole equator of Umnus and
Meplume Bave smaller than Fasth. Also, one of the signilicant
charscteristics of Upanus amd Neptuse are that the rotation axis
and tbe magnetse dapole axis are separated by a large angle.
The simulsiion resulis show the large scale configumbion and
plasmsn ow in owler planctary magnebosphcres dunng the solar
wimdl comdilsons, The main differences between the  two
plenetary configumtions will be discussed im this study,

[P-80] Investigation of Demagnetized Lunar
Caters

Hyeonhu Park', lan Garrick-Bethell®, Ho Jin',
Kwan-Hyuk Kim', Jehyuck Shin'., Yunho Jang',
Woohyun Jo!, Woaoin Jo'

' Sohoal af Anace Reseach. Nawg Hee Univessiy
Lnmhversiry of Caltfornia, S Crie

[krrﬂgn.r.-!ia-nd. crulers of magnetic mnomalies in the Moon's
omsd are mpaortanl an the stady of Junar magnefism hecause
they can comstrain whather crustal rock was demagnetined by
i} shoek woves peripherad to the cmier, or §i) simply by ihe
destrictxm of magnelused rock mssde the craler. Demagnelsed
hanar eraters have only been stibied onee beline. Previous
study, Lunar Prospector (LF) dectron reflecionseter dats was
used, st in this study, Kaguva Surfice Veclor Mapping (5VM)
daia s used, Also, we used high-resolstion global iopograghy
data (LR fo support 558 daia The bighly vanable magneie
hicld patem soross the Moon makes i@ difficull to dastinguash
il some [ecal lows i the mageetic feld were maly cauwsed by
a crafer. Mimee, we have doveloped a pew slalsbcal melhad
o determing 1 a crater B associabad will a low nagnetie Geld
by chance. we cnleulsted the regional beckground mitio between
ficlds extenor 0 a cocualar regiom of rasdins (R, and felds
intcxsor 1o this cireular negon. Also, we caloalaled thas ralio for
ihaee different extenion distamces: | 4R, 208, and 30R. CGauss,
Ferma, Kaecler, and Chaplypn omilors shive stomg. damagmetisilzm
siates, with weak mageete felds m the mdenor of the oater
that mre af least two stnndard deviations from the regional vaboe
Cimuss crader 15 locafed mear the antipode of the Orneniale basan,
and Fermi, Keclar, and Chaplygin aoster is close o the westen
cdge of the South Pole-Adiken (SPA) basin. This suggests that
these craters may hove dismapied nognetized surfice deposits
from the Creentale and SPA mpacts.



[P-61] Orbit Determination Performance Analysis
according to the Ground Tracking Support
Condition in Trans-Lunar Qrbit for Korea
Pathfinder Lunar Orbiter

Jonghee Bpe, Young=foo Song, Young-Eok Kim,
SeungBum Hong. Jun Bang. Jac-ik Park

Koveg Aergcpace Bessarch fnsninune

KPLO (Koren Pathfinder Lumar Orbater) will e laanched apsd
fy 1o the Moon aleng the WSEBLT (Weak Saabilaty Boandary
Biallistic Lunar Trnsfer) tragectory i the middle of 2002,
Draring b brams-lunar cnoise phase, the farthest distanse from
the groumd station o KPLO is more than one millin kne Foe
the mominal operison, FOS (Flight Dvaemses Subsystem) of
KL estanmates the rms-hinar tagebory sing two DN (degp
spoce networky and KDSA {Korea Desp Space Anlenma).
The proumsd trscking suppen hes o significant impact on the
mavigahion perfoemance of spacecrafl.  Therefore, thas study
anabyzes  the odbit detcrminatson  performance of  KFLO
comsiclering  the ground tracking support comdition  im the
trags-lunar  tragectory. For ogbat determination of KFLO, o
sequential estimation alponthin s used m KMLO FDS, and the
possieon  umceniainty i analyesd i evabliate  the  orb
dotermmabion perlomance. In this shady, ke mackmg fodure
case B comsiderad in s nominal operstion. From this study,
the il detormimben performmee i a tackmg Golee siison
can b imvestigaied. Mogeover, the strategy can be cstablished
o moprwe ke orbil determmation performance.

[P-62] Opposite Trends of Optical Maturity in
MNorthern and Southern Hemispheres on the
Lunar Surface

Kilho Bpek', Sungwo 5 Kim', Chae Kyung Sim”

Iﬁ.',rl..'.u}.' Feer Unfversity
*Kovesr Astronomy and Snace Sclenoe Instinne

The wall-gquadramis «of hmar cralers are good foals for analyiamg
the aptical matemy (OMAT) dilferenee camsed by the fliex of
space weathermg agoenls ssch g solar wmd poricles omd
micro-mrcbeorites. They had bom exposoed on the surfsce for the
same duratson amd the walls facing each oher bave dafferent
mcident angles of the agmg agewts depending on the location
In thes study, we me the equator=fscing (EF) and pobeslacing
(PF) walls of 26,802 craters 1o show ibe relstive indlocnee of
the flux difference m latiode. We fimd that the OMAT
difference between the EF and I'F walls has opposite trend in
the morthern amd somthern hemispheres ol bower Istitode. Below
25 degress, the EF wall is more mature than the PF wall in
the maowrthern hemisphere, but it i the opposite m the southem
hemisphere. Unlike previously known, the hemispheres seem
mol b be symmetneally affecied along the ccliphic plane.
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Symalar trendks are confinmed wath wall shope and rock shondance
cetmmbed wwing Lunar Crbiter Laser Alimeter amd [hviner datn
of the Lunar Reconnaissamee Crheter, respectively.

[P-63] Historical Footprints of Schedule
Management for the Korea Pathfinder Lunar
Orbiter (KPLO) Program in 2021

Jae-Hoon Song

Korea Aemspece Research Tnstinre

In 2021, successive development has been sccomplished in the
Koren Pathlinder Lunar Orbiter (KIMLOY Program afler change
of execulion organization since MNovember 2009, [n this anscle,
historical feoprims of schedule mansgeweni for ibe KPLO
Frogram in 2021 are presented espocially Tor e critieal path
of the KPFLC Integrated Muster Schedule (IMS)

[P-64] A Mathod to Improve the Solar Panel
Rotating Angle Calculation Accuracy for KPLO

Himwoong Ahn

Korea Aerospace Researchr Insiiiune

The Korea Palthinda Dumr Orbiter (KPLOY has two solar
manels om cither sade, The solar sy cam always be direcled
foward (e s thiowgh rotation of sola pancls by solar asray
dive pssembly, The redation angle of the solar panel s
measured (brough @ potentiomcier of the solar amay dive
amembly. The polentiimdters consist of o primary potestiomeler
and o redusddant polentionseter, sl are phase shified by 18O
degrees o each other =0 that the dend wone posiins of the
two polenticmetarns are ol ademtical. |n order o caleulsic ihe
rolation anglke of the soler papel rom the pigeniiomelers, B s
necessany w define the slignment amgle of the potenisomelers,
e desd rome of the polenfiometers, the roabon dircction of
e soler panel, and ihe null posstion of the solar pamel. This
paper deals with oa maethod (e bmyprose (he accusaey ol
caloulating the solar panel rofation angle Gom o petenlsimelcr.

[P-65] An Analysis of Shackleton Crater as a
Future Lunar Landing Site

Joohere Lee. DongYoung Rew, JooHyeon Kim

Korma Aerospce Kesenred Tnstiipre

Recemily, Shackbeton Crater, bocaled m the south polar regen
of the Moo, has been widely mentioned as o candidaie ares
for fulure lumar lander missions omd 8 camdhdale are for
marmed xpleration bading missions. Afler the unmanned and
muarmed moon cxploration led by the Umited $iales and he
former Soviel Upaen from the 1960k s0 the early 1970,
tnmnanned lumar explomson mesions resamed m e lole 1590,
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and the lumar south poedar region has alsn been continumashy
ohacrved. The Moon has o eotston axial it of ooly 1.5%, so
penks & the South Pole can expenence alimost comstand sumlight,
and it arcas spch as crsiers emain pomansei shaded arcas
where sumlight does not shine. Water in the form of ice can
alsn be foumd m pomanent shaded arcas. 5o, Stacklcion Crater
is nn agen with all these chamcienstics and s widely memicned
as o candidate area for manmed exploration lasding, sves i ibs
future, In this paper, the physical chamclenistics of the Shackletan
Crater with vamous advantages and the clamciomsies a: a
candidate area for landing mission were  investigabed ancl
analyeed.

[P-66] Data Archive of KMAG Scientific
Instrument by PDS4 Standard Format

Wooin Jo', Ho Jin', Hyeonhu Park!, Jehyueck Shin',
Yun-Ho Jang'. Woohyun Jo', Joohyeon Kim'
Schoo! of Space Rescarch, Kyung Hee Unfversity
Konst Aerospace Research fnseituee

KPP0 MAGooiometer (KMACGH s ome of the sceonbbic
paviosds of Kosea Paihfinder Lussr Orbiser (KPLIXL The
sewnlific objrctives are mvestigaton of the hmar magnetic fickd
and near moon space environment. KMAG hoes three tri-axisl
Maxgate magnctometer amd the daia s oblained by 10 Ha
sampling mde. The science data acquired by KMAG will be
relensed to ihe pubdic users throwgh KARD Planetary Disin
Syslem (KPDSE And, KIS s comphied with PSS shindsrds
o be managed efficiently, KMAG Science Operation Cemter
(SO reproduces Row, Partially Processed (PF), and Calibratod
(CAL)Y data sets from the raw Telemetry (Th) daln received
from e Korca Acrospace Bescarch Instimuie (KARLD. In
addition, KMAG 500 penerates the meladsta which has the
EMALE datn miormmabion. 1 allows weers fo castly nocess cach
level of data products with (b metmbat Therslorg, KMAG
S0 may prowide two lypes of proocssed daln scls: the
magnctomeler dsta and e relsod metadata Gnally. In this
shudy, we intmodioce KMAG data archive mipeline 10 provsde
data scts b puble usors with PS4 standard forman,

[P-67] Study on Thermal Model Correlation Using
Multi-Objective Optimization Algorithm for 6U
Nanosatellite with Multiple Payloads

Ji=fenk Kim', Hase-Dong Kim's

| Womea Universiy of Science & Techrodogy
* Koren Aerospace Research fniiise

Wik openmg of ik MNew Space era, e mission s of
manosatellite 1 cxpanding o diversilving beyond educational
purpeses. As the mle of mnosstellite groms, the siability of

4 Bull, Kor, Spa. Soc. 311}, Agr 2022

nanosatellste thermal sysiem i aleo becomdang  Enportand s
perform fs mussions succcssfally. For this reason, the scourscy
mnd relmbility of namosatellile’s 1heamal model con have a
eniiical mfluence of massicn. |n order (o ncrease the relishility
aof the thermal model, we should conduet (bermal  medel
correloson (IWC) However, the TMC i wsually camed out
marmally, s 1l 15 & nEme-consuming process and reguires a Bl
of Enal ond error, In addifion, the convenbisaal cormelaism
wsmially procesds sevording 1o the subjective eriteria of the
engineer, 1 15 difficult o know whether cach comelation result
is an oplimal vabse The THMOC fir nanosaielliie & more dulficul,
bewaise of the charackenstes ol nanosatedlite. And there 15 e
mare e find a shdy about perfoeming the THMC of anesatellie
fior merensing thermal moded relability. In this preseniation, we
busilt a highly reliable thermal model by oplimizing the TMC
for 6L mmosstclhic that bave a sceoniific mission of obhserving
i mear-Earih space environment, called SKIPE (Small scale
iighetnphene sl lowospheric  Plasma  Expenment).  The
TMC  optimesation, which was perlommed via the mubi-
objective  optimaration  algomthm NSGAIL  (Nop-domimaied
sorimg  Algermboell), has twoe objective  funcisns  thal
minimaze lemperniure deviations and lemperature differences
based on tlve resulis of thermal balancs test {THT) MATLAB
was uscd o intorface optimismtion algonthm with SINDA, a
commreal software thai caleulaics heat transfer. For elfaent
optimizatinn, we ulse condiscled o simplificalson of the cxisting
therrnal midel with more than 2,000 thermal nodes 8o less than
2000 im terms of minimisng the impact on ke THC progress
And the valslity of oplimuzation was proven by applving the
optimal vatues ofained through the singplified moded o ke
cxistmg mawdel. The thermal moded was correlated fnster and
mare aocuralely than the convemizonal method B could be
slvarlapamis m inchaisang the socuracy of (e theriml model
of  nanosatellde  platiomes with  similar  structures  and
characiensins, Furthenmone, thas study 15 expected comimbute o
nanesalellne mass producion fior mega constellabion wxl space
explintiog missions in the Mew Space em

[P-68] Review on the Mathodology of Lunar
Gravity Simulation for System-Level Test of
Lunar Lander

Choon-Woo Lee

Korea devospeoe Kesecred Tnstiinse

Far the system-level desipn verification of kinar leder, vanous
methodology  resenrches on how 1o smmlote  the Ty
environmenial conditfons soch as vaounmm, lune dust, Jusos
regeldith, lumar low granity, extremse high and low lemperaiare
hees been dome. From the mitial design phase, heear envircpmental
effects on system design shall be intensively reviewed for (he
oplimizad design of liear lander amd then the system-level
venficatiy bests of lunar lander have been implemented as the



cosl=cffective solubom, dependimg upon the limsr  bnder
development sirbcgy.

In particudar, becanse the avernge graviiniions] accelemiion on
unar sorface B 162 ms oquivalent o 16 of ihe carth
gravilationnl sccelemtion, lumar groviy simulation device is
absabuely roquared 1w perform e micgrated system landing
performanee dest of lunar Bsder on carth ground.

Cieoerally, scveral methods of simalaong ihe 16 g gravity
envirenmeenl on earth Frmmd have heen wed for system-level
kandmg performance fest of lunar lander. Uip 1o mow, thare ane
severnl methods such as usng helicopber or ballon, sero-cngine
dedicated o cath gravity caneellstion, ganiey with seevo
achustor movimg mechani=m and cle.

b thas pager, the charscienistes of several matheds for linar
pravily smslation on ground are neviewed. Fmally design
considerations amd allemative method about hosae B0 perfonm
system-lovel verification test of lunar lander a5 the cosl-
cifoctive solalion ase presemtod

[P-68] Performance Characteristics of a
Mavigetion Camera for Autonomous Lunar

Landings

Dawoon Jung

Koveg Aerocpace Bessenony fnstifare

An autonomous fobolse landar 15 being proposed for a future
Borean hinar mission, To mitigse mential seosor dnfl and
morcase navigalin ocowmacy, an onboard visoal navigation
caneern 5 being studied, This work investignies, on @ concephal
level, the required porfommance charsctenstics. ol such a Girmea
anad high-level design tradenif® mequined.

[P=70] Application of Image Translation Methods
Base on Deep Leaming to Dencising SDO/HMI

Magnaetograms

Funsu Park", Yong-Jae Moon'®, Harim Lee'

| Deparrmeny of Astronomy and Space Sclence. Kyune Hee
Lniversity
*School af Soace Nescarch, Kyung Mee Dnifeersiyr

In astromomy, bong exposure shservabions are ane of moporian
wilys 1o improve signal-to=poise ralios. In this stady, we apply
e trmslation mahods Basad on doap leamming o denodsng
salor magretogmms. For the mput nagnetogram, we ase STV
HMI Bine-of-sight magmctograms ai ibe cemter of solap disk. For
the tagel magnetogmm, we make 3 1-frme-sincked maencograms
comsidlering solar potation @ the same positson. We tmin g
mide]l using M pairs of the mpud and (orget magnetograms
fooin 2013 January o 2003 Okiober. Then we valwdaie the
made] nusing TOT pairs on 2003 Meovember and lest e model
uing TH6 paire o 2005 December, O resules from hés stisdy
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mre os fillows. First, oar moded ssccessfully densise STVHMI
magneiograms and he denonsed mougnelograms from our maoded
are mosily consistent naih the trget magnelogmms. Second, the
average ponse bevel of the deneased magnetograms i greatly
reduced from 866 G o 321 G, snd i is consistent will that
of 1he gl megnctograms, 320 G0 Thed, the avemage
pisel-to-paxel comelation coclficien value increases from 088
(upuiy to 0. fdenoisad), which means that ihe denodsed
magnelngrums are mewe comnsislent with the trget omes than the
il oo, Ouir restalts can be applod o many sowentilic fickls
in which the iniegration of many fmmes (or long exposare
observalions) are wsed to improve the signal-io-noise ratio,

[P-71] Statistical Analysis of Artifact Occurrence
in Electron Density Data of the Swarm Satellite

Hosub Song'?, Jacheuny Park'®, Jaelin Lee'.Yu YI*

! Snace Science Division, Korea Astronsmy amd Space
Sefence fnsHrute

| Peparmment of Astromomy, Space Science and Geology.
ChumaNam Mufona’ Untversiy

".E'r:.mrr!nrnr of Asrrenom) end Soece Scfence. DUniversity of
Sedence and Tecknodowy (LSTY

Wi rescarch amtifocs foumd i clectron density data observed
by the Swarnm saiellite with the Langmuir probe, These small
peaks occur al the doyside dip equater, regardless of seasons,
slar activity, ond satellite movemenl dinections. This phenomenon
dises not occur i TEC that do not use clecirades or savellies
it are not an polar orbal. Specifically, this peak eocurs when
il ram davection of the swarm satelhle 15 almoest aligned witl
It LEmih's magnetic bOebd under sumleght. Therelore, we
consider thal the cuse of thas phenomenon s the eilect of
seoomlary clecirons excaping from the elecirode accordmg 1o
e photcelectric effed. Sinee e size of this armfad s oaly
a [ew percent, there & no considemble mpact o scientific
rescarch, bl spocifie fubdre teseanch 19 needed 1o determing th
canise Bo improve data qualny amd reliabiliy,

[P-72] Revisit of Occurrence Chmatology of
F-Region Feeld-Aligned Irmegulartes in Middle
Latitudes as Observed in South Korea

Tae-Yong Yang', Young-5il Kwak'?, Jaewook Lee'”,
Jeongheon Kim', Hostk Kam'

' Kiovea Asronomy amd Space Seieace fstiiure

:L':'I."I'l:'.f'!-.'T,l' o Eefemor and Technalogye

[n 2005, we analyzed the Geld-aligned irvegularities (FAls) of
the F-region tmwsphire ohserved by the VHF jonospheric mdar
istalled in Dhceon, South Koea, for % years rom 2000 1o
2004, amd reporicd the seasonal and local time eccurrence. The
F-megion FAlLs phenonemon over the mid-latmesde  Kogeai
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Penmsula could be classified mio faer types (Post-sumse,
mighitime, pressunnse, and postesunnac) according o their
poccummence. Post-summize FAL occumed mosl  frequently in
cquinexes, aml nightimse FAD occurred  amost an sumaner,
HH0-14 was the perisd when solar sctivity mereased in the
2aih solar evcle. and @l was comfinmed that the FAL of the
F-region incrensed ns the solar flux meressed This is the
opposaie of e faci that MSTIDx, which are knewm a8 the nwst
importam source of mid-latitude Foregion FAls, ocour when
solar actvaty 1= wiak, We wouald hike v analvee and ropont the
relationship between the Foregion FAD ocoumence trend ancl
safar Mux during oo solar evele by addmicnally analyring the
VIHF ionvepheme milar data from 2005w 20Z].

[P-73] Characteristics of Plasma Sheath of the
Planar Type Langmuir Probe for Changes in
Probe Potantial

Changho Woo'. Kwangsun Ryu', Junchan Lee®.
Seunguk Lee'”, Eunfin Jang'. Jaemin Hwang'
Viareiline Tochmodowy Reseanch Conter (SaTRec) Korei
_.-m:mm.r Inseinre of Soieace and Tochnolasy
“Changhel Marfonal Universie

The Langemur probe s ane of the fundamental instnomen for
plossna mensarement, Sisce e chamclenisiis of o plasmas ane
estmmted through tharecal nodelling, theoreiscal understanding
of the Langmwir probe s diectly related o meassaremes
acouracy. Im this stwdy, the charsctenstics of plasma shemhb for
the probe volinge of the planar type Lamgmuar probe are
analyied uming the plsma two Bud msodel. For exansple. the
relationship betwoen the probs potential md the plsma shesb
thickiess. 13 derived amalytically. In the case ol a positive probe
poieniial, the effect of the sheath expansiecn on ihe probe
cusrend is discussed. Thas sy can be applcable on the
imprevemet of the emer due @ the modelling of the Langemis
probe of TAMMAP (lonesphas  Ancisaly  Mositofing by
Magnctometer And Plasmasprobe), one of science pavloads of
the CAS3MLY (Compact Advanced Satellnie SH.3)

[P-74] Forecast of Major Solar Flare Using Deep
Rainforcermant Learning

Kangweo Yi', Yong-lae Moon'”

'ﬂl-,nmwm of Astrapomy & Space Scienoe
Eehond of Spice Research, Avemg Hee Dniversiy

In this study, we have applied deep reinforcement learning o
solar pragor flare forceass. For this, we use fall-disk megmesograms
ot D) UT from Selar ond  Helicsphene  Ohservatory
Michelson Doppler lmager 1950 Augusi-2000 Decemnbsr) and
Solar Phmamics ChbservmoneHelsoseisme mnd Magnetic ITmager
(2001 Jasnary=201% Decembery and Ceostationary Operations

76 Bull, Kor. Spa. Soc. 31(1), Apr 2022

Emvaronmeninl Satellite X-rmy flare dam. The solar cycle 23 and
e solar cyche 24 dats are used for tromsg snd Best,
respectively. (hr deep learmang flare forecast moded hased on
il Convoluinmel Meural Mework (CNN) predscts “Yes or No®
of daily flare ocourrence for M- ond X-class. We ndopl 8 dap
Clcarmang setwok (DON) a methed of degp remfcement
lenming, e model tmiming. We test the RON  maodel
perfonmance using vanous reward gusdanee amd compare them
with the olher models based on different meibods, im0 view of
varous  skill soofcx soch a8 oe skall saastes (T55) and
Appleman’s kil score (ApSS). Char resalis show tha ihe
reindforcement keaming could smprove fare mode] performanes
under the paidanee of proper rewards.

Mz rescanch was supported by the kKorea  Astrosomy  and
Spaoe Scaence Instilute under the BE&LF program (Propact M.
2021 =1 -K5005 ) supervized by the Mmistry of Science and BCT,

[P-75] Solar Abundance Fractionation in an
Active Region Related to the Existence of the
Affwén Wave in the Chromosphere

Kyoung=5un Les, Jonpchul Chae
Seoui Nadloviad Limhversive

The clemental abundance in the solar coroma i dofTerent [Fom
the photosphere, The frecdionaton between photosphenie and
comnal abundances 15 related o the YFirs Tomeation Palential
(FIFp effect” In the coeena, the Jow FIP (FIF < 10 ¢V) clements
are enhanced by ctors of 3=4 relative o the photosphene
shundmnces, In contrast, the high FIF elemental sbusdance raiio
lo photosphens s approxambely cqual. Sull, it 5 sol revealed
how e solar shumalamce is fractonsed. Rocetly, the mosi
probable model 15 “Abundince mctivoanon by the Pondemaotive
foree™. The pondermotive force imduced by the Alfvém wave
preferentially affects the oalaod dements {low FIP element),
nixl the meutral im the chmomosphenic plasma, wheeh s pantially
tonsel. Thei the foree deags wp (o8 down) the ko FIY claments
depemdmg on the Alfvém wave existience and their encrgy
density i the cleomssphere. For mvestigating the relations
beiween ik abandance fractonation and wave cmergy demsaiy
in the chromosphere, we anabyvee the H slphs and Co 11 dats
from GSTFISS for the Alfvén wave detection and 51 X (low
FIP eclementy snd 5 X (high FIP element) spectrn from
HinodeEES for determaning il relabive sbumdance m an aclive
region. We presemi the preliminary resull of the detecting
Alfvdn waves in the chromosphere congpared 1o the spatial
distribtion of the ohandence fractionation

[P=76] Initial Test of AIMAG (Adaptive Inphase
MAGnetomater) Onboard CAS-500-3

Seunguk Lee'®, Kwangsun Rvu', Dooyoung Chol®,
Junchan Lee', Chang Ho Woo', Eunjin Jang',



Jaemin ]-Iw:mg". Wonho Cha'. Cheong Rim Chot®,
Dae-Young Lee’

| Gareiline Techmodogy Research Conter (SaTRecd Kores
Advanoed Inwtinne of Scfence and Technology
eyt Narfonal Unfeersior

AIMAG (Adaptive [nphase MAGoelometer) s one of the
TAMDIAP packnges cohoard the CAS=500:3 (Compact Advanced
Sateflite 50033 scheduled for laumch in 2024, [AMMAF & o
seienbific packnge o imvestigaie the comelaiion befwesn ELA
( Euatonal lomzation Anomaly) sl EES (Equatonal Electapet)
in the ionosphere, ond consists of AIMAG omd  ATPIM
(Advaneed  Impedance  Probe  for  lomespheric  Momitonng),
AIMAG = o volage output type ning core faxgate. AMAGS
driving coil circwil emplovs & ¢ument pump method, and the
mlaptive in-phase cwenit of ibe plek-ap col cireu actively
nidjusts ke phaxse of the second harmome signal that can bhe
chamged by sempersture vanation. By applying & feadback
circusl, lincornty ond temperatore dependence were improved. [n
this paper, we present e design Finctional 1est wsulis and
perfrmance lesd resulis of AIMAG. It 5 deagned with 8 noise
bevel of <a few w7,

[P-77] A Study of Path Gain Measuremant
Mathod for Satellite Rediated Emission Test

Chang=Fun Lee, Joe=Woong Jang Kyung=Duk Jang,
Tive=Youn Kim, Sang-Rok Lee

Korear Aesospace Besearch fnssinne

Sntellite Rodiaied Fmssion (BE) est consists of Receiver,
Heooiving Antenma, HF Caoble, omd Low Noedse Amplificr
(LHA), The gemerated path gnin is coloalated by measunmg ol
in advance, and Bocerver and Receiving Antenna opdate the
calibration fector pericdically. However, m the case of HF
Cable unad Low Moo Amphifier (LNAL the gam s measured
before performing the lesd becowse the configuraieon changes
sceording to the best

This paper explains  the mcasuremenl  configuraimon
oplimmizalion seltings of moasurnng cquipment when using oaly
Metwodk  Analyser nmotg the incthods of memsinng  gam
through fests, MNetwork Amalyzer con measse accumie volaes
whon aquipment s calibrated well, bt scl values such as
mumber of poml amd [F basdwadth are  imporiand, and
tecommeindad valies are ool determaned  aceonding W the
measurement frequeney ramge, =0 on appropnale valee mst be
found throegh several ests

In this paper, the setimg of MNetwosk Amalveer o measare the
pceurnte path gain within the frequency range commonly used
m saiellite BRE fests i discussed through the lest

[P-78] The Evolution of Long-Term Sunspots
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Using SDO/HMI and Al-Generated Magnetograms

Harim Lee', Hyun-Jin Jeong®, Eunsu Park'.
Yong=Jae Moon'™

' Deparmment of Astronomy and Space Science, College of
Applied Sclenoe, Krung Hee University

*Schoal af Space Besearch, King Mee Uidverciry

Solar magnetic iy observations are geserally only reliable
whale sunspals are within several days off the contral mencian
Far the fird time, we hove made an slteapt o study the entire
cwolation  of  longslerma sunspols from appoamnee o
disappearmce wiibout 8 gap wsang Solar Dynamies Observaton
150N Melsosmue  amed Magnetse  Imager (M1 and
Al-genemied farside magnetograms. The famside magretograms
ae  fecomsirocted [ ke Selar  TErestnal  KERfions
Observalory (STERED) [ Extreme UlaVielel lmager (ELWT)
IT.1, 195, 304 am passhand images by o deep leaming model
Tased on conchiioma] Gemerative Adversanal MNeworks {e(iAN).
We menibor the evolution of lofal unsigned magnetic fuxes of
lhe MiRAA AK 115 mom 20012 Junc B 1o July 31 (he
pn:la'rl:rin.nr_l.' resulis show that the magnetic lxes have two
peaks, showing thal the growmg and decaving process ook
Mace two hmes ol the same nolive regim.

[P-79] Analysis of Monthly, Seasonal, and Annual
Variations in International Quiet Day &
International Disturbed Day Periods by Using
BOH Magnetometar

Hojin Lee', Junga Hwang'”, Jaeyoung Kwak'”,
Jongdue Son’

Uinhversitr of Sclence and Technology

! Kovea Astronomy and Anace Sieace Insinge

From 20807 o the pl'n-:'l:!..!'l.irrmlh.m‘nm.'mh cyche, Rorea
Astropomnmy and Spoce Sciemce  Instifute bhes insiolfled and
opemabed @ Muxgate magneiomcter in Bohyunsan Cdservatory,
Thas siwsly anabyeed the H, 13, and & componenis measured by
fhixgnte magneteaneter from 2009 0 2020 In order o keow
e monilhly, seasonal, and asmisd vanatoees, dH, di amd odF
vitlues oblamed by subtracting the daily nvemge from cach
absorvating wone used. [n addilzon, e soc poomagneis rospomse
1o the space weather, five doys when solar activaly was guiet
i cach momb (litematoonal Chiet Day, OB asd (Gve days
when solar sctivity was disturbed in cach month {Intemational
Distarbed Dy, 110 weore selecied and analyecd,

[P-B0] A Solar Flare Forecast Model with
Probability, Mean, and Standard Deviation of
Daily Peak Flux

Dave Lim', Yome-Jae Moon'”, Hyun-]in Jeong®

SRS MM 1%, 20220 48 77
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| Dheppenmseny of Astrosony o Space Sclence. Ky MHee
nivessiy
?_i-ﬁmgj of dpace Resarch, Kvung See Dniversior

W presenl a new' solar flare forecast model wath probabilicy,
mcan, and standdard deviation of daily peak flux. For this, we
consler Ii'rmuhighl (o] magnetic Nux (eem the SOBOVRDL
and SDOVHMI, amd MNare lists from GOES from 19 0 2021

Our medel predicts two bypes of forocasl results when o
magmctic flux of an active regeon (AR) s given Fist, a
probability of flares grester than Cglass amd o probability of
flares  preaber than Meclass withm a day are  prodicted
respectively. Second, sinlstical parameters soch s mean and
two lonwes standard desastion (1 2a) of geray peak fux of the
stronpest lape within & day is predicied. We consider verification
of two forecast resilis as follows. First, ithe probabaliiy resalis
are verthied by caleulaimg vanous skall scomes afler changing
o bigary lassification using theesholds. Sevoml, we evaluaie
the stalistical pammmeters by defiming that the predicled nesult
B e positive whon an obsoved s-ray peak us of the
saonypest flare is within the rmge from —2a 1o +24. Ouwr meode]
provides mfommtion on daly ebservation of dillerent flare
magribaide, which is cxpected to be practical For flare Toregas)
operzlors, For improvement we ane also consklenmg magnetic
Maxes calculsied fom redia] ficlds nforad from bos omes,

[P-81] 72-Hours Forecasting of Global TEC Maps
Using a Set of Deap Learning Models

Jinkoo Yim', Yong-Jae Moon', Hyun-Jin Jeong'

Schoo! of Space Rescarch, Kyung Hee University
Pepartment of Astronomy and Space Science, College of
Appdfied Science. Knmg Mee Untversiny

In this study, we develop o deep lesmmg mode] B make o
tme-series Fceasting of global Totad Hectrom Compent (11207}
maps using mn magedeimage frmmslalion method based on
comditional generntive sdversanal petwogles, For traming our
dewp learmang mwaabel, we use the Inwmational GNSS Sovice
(BGS) TEC maps [mm 2603 10 20012, Our model uses two mgut
data (12 and o+ [GS TEC mmp) and generate 6 TEC mmps
wilh o codenee of 12 hoars (0012, 0024, 1036, (048, (o6l amd
LFT2) Al sequentially <hifting twe hours hack impu data b
geremale the outpul data. Then combine all the oulputs. Finally,
oaif model provides a lime-soies fonecasting up 1o 72 hows
wilh 2-hour tme cademce. Cher models are lesied lor solar
maxmiam penod (2003-2004) and mmimum pered (20017-
&) data. For evalaslion we compare our mode]l resulls anad
HiS TEC maps using Pesrson correlation coeficsent (O], rool
mean squarg crror (RMSE), bins, and standard devialon (ST
The resuhs of ooe-day forecasting predicted by car models s
098, 257 TECU, =013 TECY and 245 TECU fr mean CC,
RMSE, hins and STIN sespectively, which are betier than the
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previous models, Ther stisdy shows that o sef of deep lenmang
micdels successfully gencrale 3 timessenes forecasting of T1EC

maps.

[P-82] Analysis of the Intensity Variation of the
Equatorial Electrojet (EE.J) According to Altitude

Eunlin Jang'. Kwangsun Ryu', Junchan Lee',
Seiirguk Lea', Changha Wan', Juemin Ht'u:l:ll;g'
eline Technolowr Resarch Censer (SaTHec)l Kovea
Advarced fnstinwre af Sclenee and Techoalagy
Yhungbak Narfora) Undversitr

The cyuatonal clectrajet (EEJy 1 the castward curreni (low
aloap the dep equator im the E-region sonosphere, and also can
signibicanily impact the perfoomance of communicalion and
navigation  systems.  According W previcus  studies (e,
Hemaisa e al, 2007 Yamaaki & Maale, 2007}, the scasonal
and Jomgitudina] vanation of the EE] was examined with ibe
msagneise feeld daia oltainsd fom LEC {Low Earth Owhitd
salellsties amd ground smtions equipped wath  high-precisson
inominally < ~| nT) magesetomelers. However, few studies
have discussed the detailed amalysas of the alimsde varation of
ihe EE] mlemsity, To estinate the measured value of the EEJ
and determine the magnelometer specalicason of TAMMAL
{loposphenic  Anomaly  Moniformg by Magnetomeler  sAnd
Plasma-Probe), whech s one of the scieniific mstruments for
the Commpact Advanced Satellie 500-3 (CASSM1L we [ocus
o e vaniotion of EED antensity aceording to the altitde of
LED saiellsie. 5o, we have amalyzed the alimde vanation of
EEJ by using the previous saicllite data and FEIM2 (EEJ
macaled; Alken & Maus, J007) for the candidate orbits of
CASSMLE,

[P-83] Dayside Aurora Observed by All-Sky
Camera at Jang Bogo Station, Antarctica

Yoonseung Choi'. Geonhwa Jee'”, Hyuckjin Kwon'

' Kovea Pelar Resesreh fastirure
L niversiry of Sclence and Techaologr

The majomty of meroral study hes been concentroted on ihe
nightside aurora m e notbon emsphere due o the megioml
lemitntion of the ground observmiions in the southem pedar
fegio. 10 pesalts in less attemtbon pasd o the auroral study in
ibe southern hemisphere. Koren Polar  Research  Instifute
{KOPRI) bas operated All-Sky Camcra (ASC) at the Jang Bogo
Stasen (JBS, geographic: 7462785, |64.2X°F 7 geomagnetic:
TORTS, S350, Anterctica sieex 2015 ln this stedy, we
invesiizate the representative fenheres of the dayvade stmom dwer
e JEKS stabion, as well a8 (e comgumson betwoen daysile and
nightside aurora accordmg 10 the locational chamctlenstics of
e station By usang ASC ohservatiis froam 2008 g 2000 Wy



present ihe initinl resulis of the snabvsis of the ASC pumoral
mages dunmg daytime m companson vt the mghitme auroel
images, 11 is foend that the dayside auror exhibits its distinel
feaiwres i mesphology asd colour,

[P-84] Statistical Investigation of the Effect of
Coulomb Collisions on Thermodynamic Evolution
of the Alfvenic Slow Wind

Jimin Hong', Jungioon Seoueh’, Kyungguk Min'

| Deparrmeny of Astromamy and Space Science, Chungram
Norlongl Dnlversiry

*Kores Astronomy angd Seace Sclence Tnstline

Coulemb collisicns are believed to be an imporiani neechamism
beading #e thermal equilibemm of solar wand plasma. In s
study, we myvestigale the effect of Coulomb collisions on
thernesbymanss evolution of protens o the Alfvemie slow wind
by amalysng mosin moasurements made by Helios spacecrall
drring e solar minamam of solar cyele 201 (197519770 Basad
on the value of protom specific anlrogry, we group the Alfvenic
slow wind indo theee, called a “siream™ For each siream we
anabyee the mdial evolulsen of phy=ical guantibes respomsible
i theamosd yeamic cqualibriam of Alfvenic slow wand protons
We find that Coulomb collistons can alfect the thermodymamic
evolution of Alfvense show wind and cause its temperature
sodropy  {equilibriem). Fimally, we sugpest thal the three
different Alfvenis show wimd stresms examined in this soody ane
relabed B0 different source regions m the Sem.

[P-85] Structural/Thermal Analysis of AIPIM
(Advanced Impedance Probe for lonospheric
Muonitoring) for CASS500-3 Payload

_]ilt:.n'lin Hw;jng", Wanho l'ﬂ'm:, ku.:ig,hl.m Hg.'u',
Junchan Lee', Changhe Weoo'. Eunfin Jang',
Seunguk Lee', Doovoung Choi, Jeongrim Choi®
'.'i,-.'n.-ﬁu'n- Techmoadogy Reseprch Center (SafRecd Korew
Adhvainced fistinate of Soience and Technoks
EChungbuk Narional Liniversity

The AIPIM s one of scemific payloads of CASS00-3
(Compact  Advanosd Satcllwe 5003 which  consists  of
Impedance Probe (IP) and Langmuir Probe (LP), [P and LP
meastre. plasns densaty and temperaiuse. independantly and

POSTER PRESENTATION

ai-hoard eross-calibration 10 complement each other m tems
of rehabelity of the messured datn. We have bom atemplod 1o
imtegmie them as & compact structare, called as 5-Box (sensor
o), for reducing nmss and mounting space. The S-Box will
he maoumied an top of the salelhte md 1= exposed directly 1o
laursch and oebit covaironment. Fach anvimonment scts a5 a load
o the struciure. Is launch envinonment, the quasi-static, sine,
random, and shock load s applicd by the lainch vebncls and
i oehil envircnmen, hemal load b5 spplied because of lhe
differemce o the thermal expansion ooofhowm of material
sccording b tempernture change i orbit. Therefore, it is
necessary 1o parform the strociumalibenml analysis of b
istcgralion madel o cvaluate s struciural sadely. In thas paper,
e sructuralilesmal  analyeas of the  megrated moded s
petformed ol the gualbcation kevel of the CASS00-3 and the
resuli susch as stress field and margm of safety (MoS) s
caleubated. The EOM of AIPIM will be designed by asing b

mmalysis resales.

[P-86] A Comparison of the Propagating
Charecteristics of Mesospheric Gravity Waves
over King Sejong Station, Antarctica (62.2°5,
58.8"W) and Mt. Bohyeon Observatory (36.2°N,
128.9°E)

Jun=Yeong Hwang', Young=Scok Les!,

Yong Ha Kim', xﬂnfsll: Kam®, Young=5SI Kwak™,
Tas=Yong Yang

! Deparmmenr of Astronemy and Space Scivoce, Chungmam
Narfora Universier

!E’m'u Astronaumyr and Space Silence Institere
Yniversity af Science and Techmology

W have amalyssl O] 557.7 nm arghvs images observed by
all-sky camera M Bohyeon Cdservtery (362N, 128.9°E) for
ibe period of 2729 By applying the same onalyemg
method b the O] 3577 pm images obtabned ot King Sejong
Siaton, Anlarcisa (6225, 38.8"W) for ibe similar period, we
will compare the charsctensics of mesosphene gruvily wives
owver the completely differem twa locations; o 21 mid-latitud:
in lhe casl Asta, the other al soutbam bagh latide near the
tip of Antarctic peninsulbs. Expecially, we will focus on the
propazating charmclen=ies thal may be senstively different due
o sowires hscations and middle stnwsphene winid environments,
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