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[IV-1]

16:15-16:30 [I-3-6] Non-invasive, Biologically Friendly

[p.29]

=

Therapies and Potential Applications to

Bioastronautics: Songdoug Kang(KARI)
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13:40-13:55 [IV-1-1] Z=7]
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109 24%(2) [EXIE]

13:55-14:10 [IV-1-2] Precise Orbit Determination and

Analysis of Starlette with SLR Observations for ILRS
AAC: Young-Rok Kim, Eunseo Park, Hyung—Chul

Lim(KASI)
14:10-14:25 [IV-1-3] %A #4172 AA

(I-1]

[p.27]

o

b AAAA A
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3 O

14:25-14:40 [IV-1-4] $-F2A4 A4
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09:15-09:30 [I-1-2] BS Cas®] CCD 537 1 &

hail
=

A Al o)

o
R

(

&

o]

-1-3] A multi-wavelength study of the GSH

09:30-09:45 [

006-15+7: A local Galactic supershell: Young-Soo Jo,

Kyoung-Wook Min(KAIST), Kwang-Il Seon(KASI)
09:45-10:00 [I-1-4] Observational Evidence of Merging

14:55-15:05 $-4]

and Accretion in the Milky Way Galaxy from the
Spatial Distribution of Stars in Globular Clusters:

Sang-Hyun Chun(Yonsei Univ)

[p.30]

15:05-15:20 [V-1-1] 7}&54 #=

op

10:00-11:00 X2H FJFEE

=)
52!

X

N
AR

15:20-15:35 [V-1-2] $-gvg} GPS #&d Add oA

(I-1] .

[p.28]
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11:00-11:15 [MI-1-1] Far-Ultraviolet Study in the Ophiuchus

cloud complex and the Upper Scorpius subgroup of

108 24%(%) [EM]

the Sco OB2 association: Tae—ho Lim, Kyoung—-wook

Min(KAIST), Kwang-Il Seon(KASI)

—
™M
2
Bl
N o+
— 100
= oo
70 B0
oF 1l
W
ﬂ K4
B
5
oo
N OH#O
" °
S ]
N o)
- e
P —
~ o
(o] =
x =)
.. o
to®
B/ .m
®O =
wir c
- 8
X
woo=
Mo o
gl L
oF |
I o B
< I —
T W0
BN Y
B o ﬂ
(=]
@

L

AT A=

)
1o

oy

— 3l
]

7
ol

o

Az
o

ksl

[e)
73
L

F- Whipple #0189 & &4 7l

nr

09:00-09:15 [M-2-1] A}
9

=
=

A

ol

Y2EFR)

=
<)

12:00-13:00 AHA(3d 1

09:15-09:30 [[1-2-2] A% Q194 HAalxel

K D
H EO
PR =
<.
~ Mo
W 560
NN
o
T <
3 B
=
ar
o
I 7l
Mo
=
= 2
— ol
™ N
& 7
| ..
=%
>N T
S
&S
®
D
()
o
N
2
8l
Ok
il
il
Klo
K
20
K

09:45-10:00 [I-2-4] AAE AZYA AA A A 2

13:00-13:30 [IS-03] 4l

15

BRLFEAGY Y N2l 2%, 2013 10¥Y



(M-2] W 2185 2 W
g AdxE Y [p.32]
11:00-11:15 [M-2-1] FFY4 7stiAds 93 8 29 ¥

=
ey
=
=
(m
Ach
[
of
bl
2
R=3
]‘:;.1 (5}
9
=
o
2,
ox,
ﬁ
o

[IV-2] B EXHA m
Zhah gbEts (H 2 S) [p.32]
13:40-13:55 [IV-2-1] AAL #AZYA JFF+38 ARl
B3 A AR, SARE(EH9)
13:55-14:10 [IV-2-2] 913914 ©Al& dAx3s shrete]
AXZE GARA B FE(E-), YA (EE)
14:10-14:25 [IV-2-3] Protong ©]&-3 9AA%7]9] AnA
A9} SIMIONS: o] &3 mojdd A3 v -3
o, A%

AE%, A4, BAds AEs ,
Thomas Immel(California Univ.), Robert
California Univ.)
14:25-14:40 [IV-2-4] Direct Histogram Specification 4
WA -E S (Hybrid Mapping Law): 4414 (3-$-41)
14:40-14:55 [IV-2-5] 37|94 35 F9AA MIRIS 71
HAFAE 3943 Ba FYR(HAEA, UST),

R (AR, UST), B9, B3 (RE)
AFA(HEA, UST), (KBS, 15, 2173
MA7)(QFHAATAH), BEL, o] 5$(344)
o] &£ (4&t), Toshio Matsumoto(ISAS)

[V-2] B ZAHH W
ZHE: HEAM (R A) [p.34]

16 Bull. Kor. Spa. Soc. 22(2), Oct 2013

15:05-15:20 [V-2-1] AASANA AL 2 QA4
AAE(F5)

15:20-15:35 [V-2-2] 2% 32 7]% ZAF 2 A =2043
A AR FAMEIA)

108 24¥(S) [EME]
H3EERY (RELE)

2
g ol B(E=H) [p.34]

09:00-09:15 [1-3-1] Radial Gradients of Phase Space
Density in the Inner Electron Radiation Belt:
Kyung—-Chan Kim(KASI), Yuri Shprits(MIT, UCLA)

09:15-09:30 [1I-3-2] Magnetopause Shadowing effects on
the GEO flux dropout during a weak magnetic storm:
RBE results: Junga Hwang(KASI), Eunjin Choi(KASI,
KAIST), Jong-Seon Park(KASI, KHU), Mei-ching
Fok(NASA/GSFC), Kyung—Chan Kim(KASI), Dae-Young
Lee(CBNU), Maria Usanova(Alberta Univ.)

09:30-09:45 [II-3-3] Observation of plasma depletions in
outer radiation belt by Van Allen Probes: Jaejin Lee,
Kyung-Chan Kim(KASI), Ensang Lee(KHU), Yeon-Han
Kim, Young-deuk Park(KASI), George K Parks(Space
Science Lab), David G Sibeck(NASA Goddard)

09:45-10:00 [II-3-4] Incorporation of Electromagnetic lon
cyclotron wave into Radiation Belt environment model:
Suk-bin Kang(KAIST), Eunjin Choi(KAIST, KASI), Junga
Hwang, Kyung-chan Kim, Jaejin Lee(KASI), Mei-ching
Fok(NASA), Kyoungwook Min, Cheongrim Choi(KAIST),
Young-Deuk Park(KASI)

10:00-11:00 E2H FFTLR / AXZEY

[p-36]

11:00-11:15 [I-3-1] Solar wind control of Pc5 pulsations
observed by THEMIS probes in the outer
magnetosphere: Khan-Hyuk Kim, Hyeuk-Jin Kwon
(KHU), Jong-Sun Park(KHU, KASI), Ensang Lee,
Dong-Hun Lee(KASI)

11:15-11:30 [II-3-2] Observations of Cold, Dense Plasmas
at Plasma Sheet-Lobe Boundary in the Near—Earth
Magnetotail: Ensang Lee, Jinhy Hong(KHU), George K.



Parks, Naiguo Lin(California Univ.), Khan-Hyuk Kim,
Dong-Hun Lee, Jongho Seon, Ho Jin(KHU)
11:30-11:45 [II-3-3] PIC simulations of electron hole
propagation in inhomogeneous plasma: Kyunghwan
Dokgo, Cheong-rim Choi(KAIST), Junga Hwang(KASI),
Kyoungwook Min(KAIST)
11:45-12:00 [M-3-4] =] AA}7] gk LAY Abedeo] w&
3

A7 FEAF AEAS 24 e A (A ud)
12:00-13:00 AA(EE 1F H2ED)

[v-3] im
t =) [p-36]

13:40-13:55 [IV-3-1] Development of a Solar Flare
Probability Forecast Model and Its Comparison with
the Model of NOAA/SWPC: Kangijin Lee(KHU),
Yong-Jae Moon, Jin-Yi Lee(KHU), Kyoung-Sun Lee
(ISAS), Hyeonock Na(KHU)

13:55-14:10 [IV-3-2] Long-term statistical analysis for the
simultaneity of Forbush decrease events: Seongsuk
Lee, Suyeon Oh, Yu Yi(CNU)

14:10-14:25 [IV-3-3] The Sunspot Identifying and
Classification Capabilities of the Automatic Solar
Synoptic Analyzer: Sunhak Hong(KSWC, SELab),
Sang-Woo Lee(SELab), Ki-Chang Yoon, Jae—Hun
Kim, Yung-Kyu Kim(KSWC), Jeong-Deok Lee,
Seung-Jun Oh(SELab), Young-Jae Moon, Dong-Hun
Lee(KHU)

14:25-14:40 [IV-3-4] Comparison of three cone models in
terms of space weather application: Hyeonock Na,
Soojeong Jang, Jae-Ok Lee, Yong-Jae Moon(KHU)

14:40-14:55 [IV-3-5] Comparison of daily solar flare peak
flux forecast models using the multiple linear
regression and the autoregression methods: Seulki
Shin, Jin-Yi Lee, Yong-Jae Moon(KHU)

14:55-15:05 &2

[V-3] B B%7]7 |
xtar ofohs)(d

Hn
@l

[p.38]

%5 5% AAAE 9149
T L9, RS (AI), ABAHFS-A)
-3-2] Off-axis Optical Design for NISS
Onboard NEXTSat-1: Sung-Joon Park, Bongkon
Moon, Kwijong Park, Dae—-Hee Lee, Youngsik Park,
Jeonghyun Pyo, Won—Kee Park, II-Joong Kim(KASI),

Duk-Hang Lee, Wonyong Han(KASI, UST), Uk-Won
Nam, Chan Park(KASI), Woong-Seob Jeong(KASI,
UST), Norihide Takeyama, Akito Enokuchi(Genesia
Corporation), Toshio Matsumoto(ISAS/JAXA, ASIAA),
Jang-Soo Chae, Goo—-Hwan Shin(STRC)
15:35-15:50 [V-3-3] NISS ©&AjA1] F7]4] 7

HHE, Te, EEE), Zévéu(ﬁv‘}‘{,

=
n&
m)v
B

o ’
H715H), vrg 4, o3l (HiEdd), ol AT,
7)), B, 249, 9], ALTEEQ),

(6]
SHYS(HEY, F71A5), FSA(HE), Norihide
Takeyama, Akito Enokuchi(Genesia Corporation),
Toshio Matsumoto(ISAS/JAXA, ASIAA), A3,
28H317]90))

VIl m 2507 1 W
g 8STEEY) [p-39]

09:00-09:15 [VI-1-1] Occurrences of the F-region
field—aligned irregularities in middle latitudes observed
with Korea VHF coherent scattering radar: Tae-Yong
Yang(KASI, UST), Young-Sil Kwak(KASI), Hyosub
Kil(Johns Hopkins Univ.), Young-sook Lee,
Young-Deuk Park(KASI)

09:15-09:30 [VI-1-2] SAMI2 2dl3} o] @ :=FH| Hlo|E &
o] &3 MM HY X—eu Sdlo] aztol het
AT Y, AesHFa), Zlﬂﬁr Ad), e5F

(ol =] 7Y)

09:30-09:45 [VI-1-3] Occurrences climatology of the
electron density irregularities in mid-latitude £ region:
Young-Sil Kwak(KASI), Tae-Yong Yang(KASI, UST),
Hyosub Kil(Johns Hopkins Univ.)

09:45-10:00 [VI-1-4] Long periodic strong radar echoes in
summer polar D region correlated with the oscillations
of high—speed solar wind streams: Young-Sook Lee
(KASI), Sheila Kirkwood(Swedish Institute of Space
Physics), Gordon G. Shepherd(Centre for Research in
Earth and Space Science), Young-Sil Kwak,
Kyung—Chan Kim(KASI)

10:00-10:15 4]

VMI-1] M DECH7| 2 W
oY LYUHE) [p-40]

10:15-10:30 [VI-1-1] Global ionospheric total electron

BRLFENAGY Y FM22d 2%, 2013 108 17



contents (TECs) during the last two solar minimum
periods: Geonhwa Jee(KPRI), Han-Byul Lee(KPRI,
CNU), Stanley C. Solomon(NCAR)

10:30-10:45 [VI-1-2] ®lf&so] m2 GPS TEC S5 2
A T AEAt, o5 (HEA), HHAHABA),
T, SANEE), T (RHIG), oA (HESA)

10:45-11;00 [VI-1-3] 2004 11€ 10Y shite A9
Medium-scale Traveling lonospheric Disturbances £4

A &EA, o A& (T Y)

11:00-11:15 [VI-1-4] ¢+ o] Q& d| ARE o] &3 foF2
e FEA(AxA, SETsystem, ),
FEA(AsH), AFF(AEA), WHF(SETsystem),
1g3HEFH), A5A(A)

108 26Y(3) [MME]
H2Eed (HERE O

[VI-2] B S/ESAIEAI 1 W

g H=(339t) [p.41]

09:00-09:15 [VI-2-1] A preliminary XRF study of rocks and
standard samples for lunar and planetary exploration:
Yi Re Choi(UST, KIGMR), Kyeong Ja Kim(KIGMR),

Hiroki Kusano(Waseda Univ.), Eung Seok Yi, Seung

Ryeol Lee(KIGMR)
09:15-09:30 [VI-2-2] OMATS ©]&-3F Tycho crater #41:

o] 34, A-&sHEHEH), 4787, Hold(AEA-dA)
09:30-09:45 [VI-2-3] LRO/DLREE ©]&3} pit 9] #A99
g %% FoA, &3, &5, olf
z}E’ﬂa} 7]1:14 o]gﬂ
1i(7§4fﬁ Doug Hemin
.), lan Garrick-Bethell(7d 3] o},

O]Xéﬁ,
gway(California Uni
California Univ.)

<

10:00-10:15 2

VI-2] W 2/EHSAEA 2 B

I ol (S EH) [p.42]

10:15-10:30 [VI-2-1] Mare Crisium A< #7173 ¥ A
olA44t, olaA, W&, 1138, A5 (A ), Doug

Hemingway(California Univ.), lan Barrick-Bethell
(A3, California Univ.)
10:30-10:45 [VI-2-2] Lunar small pits as the landing site

18  Bull. Kor. Spa. Soc. 22(2), Oct 2013

10:45-11

11:00-

1:15-

candidates for Korea Lunar Exploration: Yi Re Choi
(UST, KIGMR), Jongil Jung, lk-Seon Hong(CNU),
Kyeong Ja Kim( KIGMR), Yu Yi, Su Yeon Oh(CNU)
:00 [VI-2-3] A Classification of Martian skylights
and pits as the potential habitat for human: Jongil
Jung, Jongdae Sohn, Suyeon Oh, Yu Yi(CNU), Eojin
Kim, Joo Hee Lee(KARI)

1:15 [VI-2-4] & 2 34 g E 93 Zz@]*
B47) MRS 9 MEAA: o7, Azt 35
0|33 (3-9-%1)

11:30 [VI-2-5] $-F3 47X Y DBF= 2 =3
RA ol AR AA ), FAL(ATEN)
SERIEET

11:30-11:40 34 - AZIE A
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[P-1] A Study of Relativistic Unmagnetized Collisonless
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(NEXTSat-1)¢] §-F3}s+ SAA]

<

1

A
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A7 ARl
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(¢}
the Geostationary Ocean Color Imager (GOCI) based

on the Wiener Filter: Eunsong Oh, Ki-Beom Ahn,
Junchan Lee, Kyoungwook Min(KAIST), Jongdae

Seongick Cho(KOSC, Yonsei Univ.), Joo—Hyung Ryu
Next Generation Small Satellite-1: Jongwook Ham,
Sohn(CNU), GooHwan Shin(STRC)

(KOSC)
[P-23] Development of planar Langmuir probe onboard the

[P-22] A Modulation Transfer Function Compensation for
(T14)

[P-20] GOCI 2D CMOS =719 A

[P-18]
[P-21] T}
[P-24] =FAT)

[p.44-46]
5ol Az

ol FFT
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QEESS,
s
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E

axE
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3

9
%

(ol =] E] A 2= 5))

[P-9] §-F=A] A A A7 (OWL)
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(34l eh)

15

o)), Albert P.Linnell(Washington Univ.)

AH&-gk Al Phe] 2

1

=

[e)

=

1-471(F5
717l m
),
=2l A7

Nishikawa(ANational Space Science and Technology
ke

Shock Structure using 3D PIC Simulation: Eunjin Choi
Center), Cheongrim Choi(KAIST)
[P-2] Far Ultraviolet Observations of the ¢ Ophiuchi HII

(KAIST, KASI), Kyongwook Min(KAIST), Kenlchi
region: Yeon-ju Choi(KAIST), Kyoung—-Wook Min

(KAIST), Kwang-Il Seon(KASI)
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[IS-1] Cosmic Ray Research at Bartol Research
Institute

Paul Evenson

University of Delaware

The Bartol Research Institute has been involved in the study
of cosmic rays since its establishment in 1927. Some of
this work has been done with balloon borne and spacecraft
instrumentation but the primary focus has been on ground
based observations. Since the magnetic field and
atmosphere of the Earth are important components of a
ground based detector choosing the proper location is a
critical part of its design. Even with properly located
detectors many important measurements require coordinated
observations from several different locations. | will discuss
the use of networks of neutron monitors, together with other
instrumentation, to investigate the acceleration and
propagation of high energy particles. As an illustration of the
importance of proper location of ground based detectors |
will discuss the planned move of the neutron monitor from
the United States station at McMurdo to the new Korean
station Jangbogo.
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[I-3-1] Loss of relativistic electrons at
geosynchronous orbit by EMIC waves

Kiho Hyun, Khan-Hyuk Kim, Ensang Lee,
Dong—Hun Lee

School of Space Research, Kyung Hee University, Yongin
446-701, Korea

There are several loss mechanisms for relativistic electrons
in the Earth’s radiation belts. They are associated with
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adiabatic and/or non-adiabatic processes. Adiabatic
processes do not produce a real loss of radiation belt
particles because particle flux variations are modulated by
the change in the magnetic field strength. That is, the flux
decrease is due to the field decrease, and the flux recovers
when the field returns. Secondly, non-adiabatic processes
produce irreversible losses; in other words, particles are lost
permanently. Unlike adiabatic processes, non-adiabatic
processes lead to a permanent loss. One of them is
atmospheric precipitation associated with wave—particle
interactions or magnetic moment scattering due to field
stretching. The other is the loss through the magnetopause,
called magnetopause shadowing. Recently, it has been
suggested that EMIC waves are responsible for relativistic
electron loss. In this study we selected several intervals
showing relativistic flux dropouts at geosynchronous orbit.
Around the intervals, geosynchronous spacecraft observed
well-defined EMIC waves. We examine if the EMIC waves
are a major factor to control the flux dropouts at
geosynchronous orbit. We also discuss the effect of other
non-adiabatic mechanisms for the flux dropouts.

[I-3-2] Development and Test of 2D Electrostatic
PIC simulation code: Kelvin-Helmholtz Instability
Sang-Yun Lee, Ensang Lee, Khan—Hyuk Kim,
Dong—Hun Lee, Jongho Seon, Ho Jin

School of Space Research, Kyung-Hee University, Korea

We developed a two—dimensional electrostatic particle
simulation code using the particle—in—cell (PIC) method. The
Poisson equation is solved by the Successive —Over—
Relaxation (SOR) method for fast calculation. Using this
code, we have performed simulations for Kelvin—Helmholtz
(KH) instability. Although KH instability is one of the MHD
scale instabilities, it could be successfully excited in several
Debye length scale by initially imposing velocity shear in a
direction. In this study, we investigated the properties of the
development of the KH instability with respect to the
magnitude of the initial velocity shear.
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[I-3-5] Preliminary Test Results of Tissue
Equivalent Proportional Counter for LET
Radiation Monitoring of International Space
Station

Uk-Won Nam', Sunghwan Kim?, Jae Jin Lee’,
Jeonghyun Pyo', Bong-Kon Moon', Dae-Hee Lee',
Youngsik Park', Chang Hwy Lim?, Myungkook
Moon?

'Korea Astronomy and Space Science Institute (KASI),
*Korea Atomic Energy Research Institute (KAERI),
Cheongju University

A portable dosimeter for monitoring cosmic radiation in the
range of 0.2~300 keV/um has been developed. The
dosimeter consists of a spherical tissue equivalent
proportional counter(TEPC) with inside diameter of 30 mm
and wall thickness of 5mm to measure isotropic response
and can simulate a 2um of site diameter for
micro—dosimetry. The constructed TEPC has been tested
with a standard alpha source (241Am, 5.5 MeV) and 40 MeV
proton source. Also, the calibration of the TEPC was
performed by using the 252Cf neutron standard source and
the calibration factor was Kf = 3.59 x 10-7 mSv/R. In this
paper, some results of our TEPC development as well as its



utilization will be presented.

[I-3-6] Non-invasive, Biologically Friendly
Therapies and Potential Applications to
Bioastronautics
Songdoug Kang

Korea Aerospace Research Institute

In recent years, the objectives of our space program have
grown increasingly sophisticated and ambitious. Future
missions will focus on exploration at greater distances from
Earth and longer stays in space. To ensure that these goals
are achieved, astronauts must be able to perform at peak
productivity under even the most daunting conditions. The
areas of bioastronautics are dedicated to discovering the
best methods and technologies to support safe, productive
human space travel. In this paper, various non-invasive,
biologically friendly therapies are introduced to improve
astronauts' ability to carry out missions well and to remain
healthy during and after extended space travel, and are
investigated for potential applications to pain control,
immune system suppression, exposure to radiation, muscle
function etc.
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[11-1-3] A multi-wavelength study of the GSH
006-15+7: A local Galactic supershell
Young-Soo Jo', Kyoung-Wook Min', Kwang-II
Seon?

"Korea Advanced Institute of Science and Technology

(KAIST),
*Korea Astronomy and Space Science Institute (KASI)

GSH 006-15+7 is a Milky Way supershell discovered by
Moss et al. (2012). This supershell shows large shell-like
structures in H | velocity maps. We have presented and
analyzed C IV emission line map which is generally detected
in supernova remnants as well as other multi-wavelength
maps of this supershell region. While stronger dust
extinction appears at the H | shell region than its
boundaries, excessive soft X-ray filament is shown at the
left inner boundaries of the supershell in the 0.75keV and
1.5keV soft X-ray band maps. It implies a collision between
young supernova shock wave internally generated and its
inner dense wall. Moreover, it is most likely that the bright
parts of the 0.75keV and 1.5keV band maps as well as C IV
map in the range of 1~[0°, 12°], b~[-13°, -5°] are
associated with the supershell because they are well
confined with the boundaries of the supershell. The intensity
variation for the C IV, Si Il* and 0.75keV band soft X-ray
emission of the interior of the supershell indicates that the
inner temperature of the Supershell changes from 106 K at
the top to 104 K at the bottom. The bottom of the
supershell seems to be developed by the early supernova(s)
in the supershell creation era and cooled its inner
temperature down by ~104 K for a long-time of 15 Myr. On
the contrary, the top of the supershell seems to be formed
and maintained by the follow-up supernova(s) or stellar
winds and still kept its inner temperature of ~106 K. Our
interpretation can support the fact that the supershell is the
outcome of many generations of stars within a region.

[11-1-4] Observational Evidence of Merging and
Accretion in the Milky Way Galaxy from the
Spatial Distribution of Stars in Globular Clusters

Sang-Hyun Chun', Minhee Kang? Young-Jong
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Sohn?

"Yonsei University Observatory
*Department of Astronomy, Yonsei University

The current hierarchical model of galaxy formation predicts
that galaxy halos contain merger relics in the form of long
stellar streams. In order to find stellar substructures in
galaxy, we focused our investigation on the stellar spatial
density around globular clusters and on the quantitative
properties of the evolved sequences in the color—-magnitude
diagrams (CMDs). First, we investigated the spatial
configuration of stars around five metal—-poor globular
clusters in halo region (M15, M30, M53, NGC 5053, and
NGC 5466) and one metal-poor globular cluster in bulge
region (NGC 6626). Our findings indicate that all of these
globular clusters show strong evidence of extratidal features
in the form of extended tidal tails around the clusters. The
orientations of the extratidal features show the signatures of
tidal tails tracing the clusters' orbits and the effects of
dynamical interactions with the galaxy. These features were
also confirmed by the radial surface density profiles and
azimuthal number density profiles. Our results suggest that
these six globular clusters are potentially associated with the
satellite galaxies merged into the Milky Way. Second, we
derived the morphological parameters of the red giant
branch (RGB) from the near—infrared CMDs of 12
metal-poor globular clusters in the Galactic bulge. The
photometric RGB shape indices such as colors at fixed
magnitudes, magnitudes at fixed colors, and the RGB slope
were measured for each cluster. The magnitudes of the RGB
bump and tip were also estimated. The derived RGB
parameters were used to examine the overall behavior of the
RGB morphology as a function of cluster metallicity. The
behavior of the RGB shape parameters was also compared
with the previous observational calibration relation and
theoretical predictions of the Yonsei-Yale isochrones. Our
results of studies for stellar spatial distribution around
globular clusters and the morphological properties of RGB
stars in globular clusters could add further observational
evidence of merging scenario of galaxy formation.

[Il1-1-1] Far-Ultraviolet Study in the Ophiuchus
cloud complex and the Upper Scorpius subgroup

of the Sco OB2 association
Tae-ho Lim', Kyoung-wook Min', Kwang-Il Seon?

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

28 Bull. Kor. Spa. Soc. 22(2), Oct 2013

We have constructed a far-ultraviolet (FUV) continuum map
and a molecular hydrogen fluorescent map of the Ophiuchus
cloud complex, one of a well-known birthplace of stars
using FUV Imaging Spectrograph (FIMS). The FUV intensity
varies significantly across the whole region. FUV flux is
bright on Sco OB2 association where Ha emission is also
bright, while FUV flux seems to be heavily absorbed by the
dense cloud of rho—Ophiuchus cloud, where the dust
extinction level is high. It seems that molecular hydrogen
fluorescence correlates well with CO emission throughout
whole region. Dust extinction also shows a relationship with
molecular hydrogen fluorescence. Using the result of
interstellar radiation field calculation, we found that
fluorescence in this region is likely to depend more on
abundance of molecular hydrogen, directly connected to
dust extinction. We also applied this result of ISRF
calculation to two kinds of studies: (1) determination of
cloud distance and (2) parameter constraint in POR
simulation. As a line of research to understand spatial
characteristics of molecular hydrogen fluorescence in this
region, we present the result of PDR simulations using
CLOUD for some individual regions that are suspected of
PDRs (Photodissociation Regions).
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[IV-1-2] Precise Orbit Determination and Analysis
of Starlette with SLR Observations for ILRS
AAC

Young—Rok Kim, Eunseo Park, Hyung—Chul Lim

Korea Astronomy and Space Science Institute, Korea

In this study, the results of precise orbit determination
(POD) and analysis of Starlette with satellite laser ranging
(SLR) observations are presented. Starlette is a low
earth—orbiting satellite for SLR-based geodesy and it is one
of the indicators to verify the tracking quality of SLR
stations. Therefore, orbit analysis of Starlette is one of the
most essential works for International Laser Ranging Service
(ILRS) associate analysis center (AAC). The NASA/GSFC
GEODYN I software is utilized for POD and a weekly—based
orbit determination strategy is employed to process SLR
normal point observations taken from first and second
quarters in 2013. Various orbit determination strategies are
applied and their results are analyzed in detail. Arc length,
the period of atmospheric drag coefficients estimation, the
degree of Earth gravity field, and selection strategy of
stations are changed. The root mean square value of
post=fit residuals and the 3D errors of orbit overlaps are
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used for orbit quality assessment.
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[1I-3-1] Radial Gradients of Phase Space
Density in the Inner Electron Radiation Belt
Kyung—-Chan Kim', Yuri Shprits®®

'Korea Astronomy and Space Science Institute, Korea
2Skoltech, Russa and MIT, USA
‘ucca, usa

While the outer radiation belt (3.5<L<8.0) is highly variable
with respect to geomagnetic activity, the inner radiation belt
(1.2<1<2.0) is relatively stable. Less attention has been paid



to the inner electron belt in recent years. It has been
generally accepted that the equilibrium structure of radiation
belt electrons is explained by the slow inward radial
diffusion from a source in the outer belt and losses by
Coulomb collision and wave—particle interaction. In this
study, we examine this well accepted theory using the radial
profiles of the phase space density (PSD), inferred from in
situ measurements made by three different satellites: S3-3,
CRRES, and POLAR. Our results show that electron PSD in
the inner electron belt has a clear prominent local peak and
negative radial gradient in the outer portion of the inner
zone, i.e., decreasing PSD with increasing L-value. A likely
explanation for the peaks in PSD is acceleration due to
energy diffusion produced by lightning generated and
anthropogenic whistlers. These results indicate that either
additional local acceleration mechanism is responsible for
the formation of the inner electron belt or inner electron belt
is formed by sporadic injections of electrons into the inner
zone.

[11-3-2] Magnetopause Shadowing effects on the
GEO flux dropout during a weak magnetic
storm: RBE results

Junga Hwang', Eunjin Choi'?, Jong-Seon Park'?,
Mei—ching Fok®, Kyung-Chan Kim', Dae-Young
Lee*, Maria Usanova®

'xasi, *KAaIST, ’%Kyung Hee University, 4Cﬁungﬁuk
National University, "“NASA/GSFC, “University of Alberta

In this paper we investigate one geosynchronous flux
dropout event observed by multiple spacecraft while traveling
across the outer radiation belt. This event was first identified
based on observations of a significant dropout in the > 2
MeV electron flux at geosynchronous orbit. Subsequently, for
each event we analyzed the energetic electron data obtained
near the magnetic equator by THEMIS spacecraft to
determine the responses of the entire outer radiation belt.
To confirm the dropout phenomena, we reproduce the
similar results by RBE simulation. We successfully reproduce
the magnetopause shadowing effect by using the RBE
model during the very weak geomagnetic storm of which
Sym=H minimum value is =37 nT on 7-8 November, 2008.
We found by THEMIS SST observation that the GEO dropout
starts from noon-dusk MLT and recover from midnight-dawn
MLT. RBE shows similar MLT dependence recovering from
midnight-dawn MLT. This tendency appears in both
energies’ ranges of lower(a few hundreds of keV) and
higher(MeV) electrons. There is no precipitation during the
first dropout and there are negligible atmospheric
precipitations during the second dropout observed by NOAA

POES satellites. Chorus wave power exists just only during
the second one. EMIC waves by THEMIS are not observed
but by CARISMA there do exist during both dropouts. We
conclude that the first dropout is caused by purely
magnetopause shadowing effect and the second one is
made by the combination of magnetopause shadowing and
atmospheric precipitation by wave—particle interaction.

[11-3-3] Observation of plasma depletions in
outer radiation belt by Van Allen Probes

Jaejin Lee', Kyung—Chan Kim', Ensang Lee?,
Yeon—Han Kim', Young-deuk Park', George K
Parks®, David G Sibeck*

'Korea Astronomy and Space Science Institute, Korea
zﬂstronomy e Space Science, KyungHee University, Korea
‘gjpace Science Lab, UC Berkeley, United States

‘nasa Goddard, United States

Van Allen Probes (RBSP) observed plasma fine structures in
the outer radiation belt during storm time on 14 November
2012. Five plasma depletion regions are clearly identified by
VAP_A and VAP_B from 02:00UT to 04:45UT by particle
instrument suite that can measure electrons and ions in a
wide energy range, from 20 eV to 10 MeV. The plasma flux
density dramatically decreases about 2 — 3 orders of
magnitude in the depletion regions regardless of energy and
particle species. Our analysis shows the plasma cavities are
formed at the boundary of trapped and injected particle
current. The total plasma pressures inside the depletion
regions are much smaller than outside, implying unstable
structures. It seems that this structures appear unusually
only for storm main phase. During strong storm event,
geomagnetic field is stretched and low plasma density
region (lobe) moves to low latitude, this event could be
analyzed by lobe region crossing of spacecraft. However, to
explain temporal sequences of this event, we should assume
large fluctuation of lobe boundary. Another possible analysis
is plasma bubble generated in the tail region. The bubble
model proposed to explain plasma transportation form tail to
near Earth region in 1980s. While the bubble model
reasonably explain the spatial and temporal structures
observed by Van Allen probes, we cannot completely rule
out the lobe region crossing model. In this presentation, we
shall discuss about the characteristics of the plasma density
cavities first observed by Van Allen Probes.

[11-3-4] Incorporation of Electromagnetic lon
cyclotron wave into Radiation Belt environment
model

Suk-bin Kang', Eunjin Choi'?, Junga Hwang?,
Kyung—-chan Kim?, Jaejin Lee?, Mei-ching Fok?®,
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Kyoungwook Min', Cheongrim Choi', Young-Deuk
Park?®
'Korea Advanced Institute of Science and Technology

*Korea Astronomy and Space Science Institute

‘NASA Goddard Space Flight Center, Maryland

Radiation Belt Environment (RBE) model has developed to
understand radiation belt dynamics as it considers whistler
mode chorus waves which is responsible for relativistic
electron acceleration and precipitation. Recently, many
studies on electron loss by pitch—angle scattering have
reported that elctromagnetic ion cyclotron (EMIC) wave is
responsible for loss mechanism electrons mainly in dusk and
equatorial regeion. Here, we incorporate EMIC into RBE
model and present detailed physical understanding in loss
mechanism by pitch—-angle scattering. Energetic electrons
fluxes are strongly pitch—angle scattered by EMIC compared
to whistler mode chorus only model.

Incoropration of EMIC into RBE model can be applied in
many storms events and unveil many processes in
controvesy.

[111-3-1] Solar wind control of Pc5 pulsations
observed by THEMIS probes in the outer
magnetosphere

Khan-Hyuk Kim', Hyeuk-Jin Kwon', Jong-Sun
Park'?, Ensang Lee', Dong-Hun Lee'

“School of Space Research, Kyung Hee University, Korea
“Solar and Space Weather group, Korea Astronomy and
Space science Institute, Korea

We statistically examine the solar wind control of Ultra—Low
Frequency (ULF) waves in the Pc5 band (1.7-6.7 mHz).
Solar wind parameters considered are the bulk velocity Vsw
and the solar wind dynamic pressure variation 8Psw. We
observed that the Pc5 amplitude is positively correlated with
both Vsw and &Psw at all local times. The amplitude
dependence on Vsw and &Psw is stronger on the dayside
than on the nightside. On the dawnside the amplitude
dependence on 8Psw is larger than on Vsw. On the
duskside the correlation coefficients of Pch with 8Psw and
Vsw are comparable. From these observations we suggest
that Pch pulsations on the dawnside are controlled by solar
wind pressure variations rather than the Kelvin-Helmholtz
(KH) instability on the magnetopause and that on the
duskside both 8Psw and Vsw control Pc5 amplitude.
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[11I-3-2] Observations of Cold, Dense Plasmas at
Plasma Sheet-Lobe Boundary in the Near-Earth
Magnetotail

Ensang Lee', Jinhy Hong', George K. Parks?,
Naiguo Lin%, Khan-Hyuk Kim', Dong-Hun Lee',
Jongho Seon' and Ho Jin'

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

In this study we report observations of cold, dense plasmas
at the boundary between the plasma sheet and lobe by the
Cluster spacecraft. As the Cluster spacecraft pass through
the near—Earth magnetotail between the distances ~12 and
~20 Re from the Earth, they observed cold, dense plasmas
at the boundary between the plasma sheet and lobe. The
plasmas are almost stationary and isotropic. The temperature
of the plasmas is much lower than that of the plasma sheet
plasmas. On the other hand, the density of the plasmas is
much larger than that of the plasma sheet plasmas. These
characteristics are very different from those usually observed
at the plasma sheet boundary layer (PSBL), which consists
of ion and electron beams. We will present the observational
features of the new boundary layer in detail.

[111-3-3] PIC simulations of electron hole
propagation in inhomogeneous plasma
Kyunghwan Dokgo'!, Cheong-rim Choi', Junga
Hwang?, Kyoungwook Min'

"Department of Physics, KAIST

*Koran Astronomy and Space Science Institute

We examined electron holes passing through a
inhomogeneous plasma using electrostatic PIC(Particle in
Cell) simulation. Electron holes were generated by plasma
blob injection to the background plasma. As the electron
hole passes the region of a positive plasma density
gradient, more particles are trapped in the electron hole
potential and the dipole field become intense. Intense dipole
field pushed the ions back and make train of backward
propagating ion solitary waves. In the weak ion acoustic
damping condition, this solitary waves propagated backward
for a long time and built up ion hole structures.
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[IV-3-1] Development of a Solar Flare Probability
Forecast Model and Its Comparison with the
Model of NOAA/SWPC

Kangjin Lee', Yong-Jae Moon'?, Jin-Yi Lee?,

Kyoung-Sun Lee®, Hyeonock Na'

'School of Space Research, Kyung Hee University,
“Astronomy ¢ Space Science, Kyung Hee University,
*Institute of Space and Astronautical Science, Japan
Aerospace ‘Exploration Agency

We investigate the solar flare occurrence rate and daily flare
probability in terms of the sunspot classification
supplemented with sunspot area changes. For this we use
the NOAA active region data and GOES X-ray flare data for
15 years (from January 1996 to December 2010). We
classify each sunspot group into three sub—groups
according to sunspot area changes: “Decrease”, “Steady”,
and “Increase”. We find that the flare occurrence rates and
daily flare probabilities for the “Increase” sub-groups are
noticeably higher than those for the other sub—groups. Our
results statistically demonstrate that magnetic flux and its
emergence enhance the occurrence of major solar flares. To
verify our model, we apply an evaluation method of
NOAA/SWPC to GOES X-ray flare data in 2011. As a result,
we find that mean absolute error and mean square error are
lower than NOAA's results. We also find that linear
association and skill score are better than NOAA's values.
Our forecast model will be used for space weather operation
at KMA.

[IV-3-2] Long-term statistical analysis for the
simultaneity of Forbush decrease events

Seongsuk Lee, Suyeon Oh, Yu Yi

Department of Astronomy and Space Science, Chungnam
National University

Forbush decreases(FD) events are observed as the transient
decreases with relatively fast cosmic-ray(CR) intensity
variation followed by disturbances in the solar wind and
interplanetary magnetic field(IMF). These events are mainly
interpreted as a result of propagating interplanetary
perturbations passing through the near—Earth space. Oh et
al.(2008) showed the statistical classification of FD events
on the criterion of simultaneity at high-latitude neutron
monitors. They suggested that the simultaneous and
nonsimultaneous FD events statistically classified and also
hypothesize that simultaneous FD events occur when a
strong magnetic cloud passes by the Earth through the
central part of the magnetic barrier, whereas
nonsimultaneous events occur if a weaker magnetic cloud
passes on the dusk side of the magnetosphere. Lee et
al.(2013) used the data during solar maximum period
(1998-2002) at middle-latitude neutron monitor (NM). In this
study we extend the data range for a long period of 36
years (1971-2006) to increase the statistical confidence. The
statistical analysis of simultaneity for the long period can
more support the hypothesis with high confidence levels.

[IV-3-3] The Sunspot Identifying and
Classification Capabilities of the Automatic Solar
Synoptic Analyzer

Sunhak Hong'?, Sang-Woo Lee?, Ki-Chang Yoon',
Jae—Hun Kim', Yung-Kyu Kim', Jeong-Deok Lee?,
Seung-Jun Oh?, Young-Jae Moon®, Dong-Hun Lee®
! Korean Space Weather Center, National Radio Research
Agency, “SELab Inc., *Kyung Hee University

We have developed an automated software system of
identifying sunspot groups, coronal holes and filament
channels, those are three major solar sources causing the
space weather. ASSA has been put into operation at the
National Radio Research Agency (RRA) Korean Space
Weather Center (KSWC) and serving its customers from the
December 2012. The real-time resultant images and text data
can be accessed at http://www.spaceweather.go.kr/assa. In
this talk, we will present the ASSA’s sunspot identifying and
classification capabilities and its performances with analyzing
the ASSA sunspot catalog. It is a sunspot catalog which
was generated automatically by ASSA by using SOHO MDI
Continuum and Magnetogram images over the solar cycle 23
from September 1996 to January 2011. For the period, we
compared the ASSA Wolf number with the International
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Sunspot Number and the F10.7 solar radio flux as well. The
ASSA Wolf number follows very well the curve of the
International Sunspot Number and reproduces well the
variation of the F10.7 solar radio flux especially in the solar
maximum. We also investigated the sunspot classification
rates and the flare probabilities according to the Mclntosh
and Mt. Wilson classification and compared between the
data from ASSA sunspot catalog and NOAA's.

[IV-3-4] Comparison of three cone models in
terms of space weather application

Hyeonock Na, Soojeong Jang, Jae—Ok Lee,
Yong—Jae Moon

School of Space Research, Kyung Hee University, Korea

We have made a comparison of three cone models (an
asymmetric cone model, an ice—cream cone model, and an
elliptical cone model) in terms of space weather application.
We found that CME angular widths obtained by three cone
models are quite different one another even though their
radial velocities are comparable with. In order to determine
which cone model is proper for halo CME morphology, we
look for CMEs which are identified as halo CMEs by one
spacecraft and as limb CMEs by the other spacecraft. For
this we use SOHO/LASCO and STEREQ/SECCHI data from
the period (2010.12 to 2011.06) when two spacecraft were
separated by 90+10 degrees. According to the shapes of
CME fronts, we classify 33 CMEs as two types: (1) round
front structure (20/33), (2) flat front structure (4/33). This
fact supports the ice—cream cone model. For further
analysis, we are estimating the angular widths of these
CMEs near the limb to compare them with those from the
cone models. Our preliminary analysis shows that the
angular widths of the ice—cream cone model are noticeably
overestimated or underestimated relative to the observed
angular widths.

[IV-3-5] Comparison of daily solar flare peak flux
forecast models using the multiple linear
regression and the autoregression methods
Seulki Shin, Jin=Yi Lee, Yong—-Jae Moon

School of Space Research, KyungHee University, Korea

We have developed a set of daily solar flare peak flux
forecast models using the multiple linear regression (MLR)
and the auto regression (AR) methods. For this, we select
the data associated with D, E, and F Zurich classes in
Mcintosh sunspot group from 1997 to 2010. We consider
input parameters such as sunspot area, X-ray flare peak
flux, weighted total flux (Fcx1+Fm*10+Fx*100) of previous
day, and mean flare rates of a given Mclntosh sunspot
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group (Zpc) and a Mount Wilson magnetic classification.
We compute the hitting rate which is defined as the fraction
that the absolute difference between the observed and
predicted flare flux in a logarithm scale is < 0.5. The most
relevant parameters with the observed flare peak flux are as
follows: weighted total flare flux of previous day (r=0.51),
sunspot area (r=0.34), and magnetic classification (r=0.28).
The hitting rates of flares stronger than M5 class, which are
regarded to be significant for space weather forecast, are
as follows: 8% for the MLR method and 26% for the AR
method. It is noted that strong X-class flares are difficult to
be predicted as expected.
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[V -3-2] Off-axis Optical Design for NISS
Onboard NEXTSat-1

Sung-Joon Park', Bongkon Moon', Kwijong Park’,
Dae-Hee Lee', Youngsik Park!, Jeonghyun Pyo',
Won-Kee Park', ll-Joong Kim', Duk-Hang Lee'?,
Wonyong Han'2, Uk-Won Nam', Chan Park’,
Woong-Seob Jeong'?, Norihide Takeyama®, Akito
Enokuchi®, Toshio Matsumoto*®, Jang-Soo Chaeb,
Goo—Hwan Shin®



'Korea Astronomy and Space Science Institute, Korea
*University of Science and Technology, Korea
*Genesia Corporation, Japan

'1545/9AXA4, Japan

°45144, Taiwan

“Satellite Technology Research Center, Korea

As one of the payloads onboard the Korean next small
satellite=1 (NEXTSat-1) expected to be launched in 2017,
the Near-infrared Imaging Spectrometer for Star formation
history (NISS) is under development. The current NISS optics
has an off-axis catadioptric configuration with aperture of
150mm diameter and F-number 3.5. Optics consists of two
parabolic primary—secondary aluminum mirrors and relay
lenses of 7 elements. The entire field of view is 2x2 degree
with 7 arcsec pixel resolution and the spectral coverage is
0.9-3.8um. Two linear variable filters (LVFs) in front of the
focal plane will be utilized for spectral imaging. The
HgCdTe 1024x1024 IR sensor by Teledyne is considered as
a detector. This paper presents the current status of
conceptual optical design for NISS.
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[VI-1-1] Occurrences of the F-region field-aligned
irregularities in middle latitudes observed with
Korea VHF coherent scattering radar

Tae-Yong Yang'?, Young-Sil Kwak', Hyosub Kil?,
Young-sook Lee', Young-Deuk Park'

IKorea Astronomy and Space Science Institute, Korea
*University of Science and Technology, Korea

*The Johns Hopkins University Applied Physics Laboratory,
usAa

We report the long term occurrence characteristics of
F-region field—aligned irregularities (FAIs) in the middle
latitude observed with Korea VHF coherent scattering radar.
This radar was built at Daejeon(36.18°N, 127.14°E, dip
latitude 26.7°N) with 40.8 MHz operating frequency for
continuous monitoring of the behavior of electron density
irregularities in the middle latitude. From more than
three—year of continuous observations since 2010, F-region
FAls appeared frequently at right after the sunset in both
equinoxes, but pre— and post—-midnight in summer season.
F-region irregularities are intensified after sunset to before
sunrise, and then the occurrence of F-region FAIs is rapidly
decreased after sunrise. Peak height of F-region
irregularities have seen around 300 km altitudes in the
evening, then at higher altitude up to 400 km near local
midnight and then lower altitudes around 300 km again in
the early morning.
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[VI-1-3] Occurrences climatology of the electron
density irregularities in mid-latitude E region
Young-Sil Kwak', Tae-Yong Yang'?, Hyosub Kil®
Iﬂ(orea Astronomy and Space Science Institute, Korea
*University of Science and Technology, Korea

*The Johns Hopkins University Applied Physics Laboratory,
usAa

Electron density irregularities in the ionosphere interrupt the
propagation of electromagnetic waves and are problematic
for navigation and communication systems. For this practical
importance, significant efforts have been made to establish
information on the occurrence climatology of such
irregularities, to understand the onset conditions of such
irregularities, and to predict or avoid the impact of these
irregularities on the society. While the irregularities occur in
all latitudes, less attention has been paid to the irregularities
in middle latitudes. This may be because the irregularities in
middle latitudes are not as severe as those in other latitude
regions. However, middle latitudes are also the place where
various forms of irregularities occur. A 40.8 MHz VHF radar
was built at Daejeon (36.18°N, 127.14°E, 26.7°N dip latitude)
in South Korea aiming at continuous monitoring of the
behavior of the middle-latitude electron density irregularities
in the Far East Asian sector. The radar has been
continuously operated by the Korea Astronomy and Space
Science Institute (KASI) since December 2009. Using the
Daejeon VHF radar data acquired since December 2009, we
examine the occurrence types of the irregularities and the
dependence of the irregularities on geophysical conditions
(local time, altitude, season, solar cycle, and magnetic
activity). These results can be used as a tool for
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investigating the onset conditions of the middle-latitude
irregularities.

[VI-1-4] Long periodic strong radar echoes in
summer polar D region correlated with the
oscillations of high-speed solar wind streams
Young-Sook Lee', Sheila Kirkwood?, Gordon G.
Shepherd®, Young-Sil Kwak', Kyung—Chan Kim'
'Korea Astronomy and Space Science Institute, Daejeon,
Korea

*Swedish Institute of Space Physics, Box 812, SE-981 28
Kiruna, Sweden

Centre for Research in Earth and Space Science, York.
University, Toronto, Ontario, Canada

We report long—periodic oscillations of polar mesospheric
summer echoes (PMSE) correlated with high—-speed solar
wind streams (HSS) as observed between June 1-August 8
in the solar minimum years 2006 and 2008. PMSE (80-90
km altitude) were observed by 52 MHz VHF radar
measurements at Esrange (67.8°N, 20.4°E), Sweden. The
correlation between PMSE volume reflectivity/counts, HSS
and AE index is primarily found at 7-, 9- and 13-day and
9- and 13.5-day periodicities in 2006 and 2008,
respectively. The observations show that the effects of HSS
appear in PMSE. During corotating interaction region
(CIR)-induced HSS, the long-duration enhancement of
PMSE, geomagnetic disturbance and D-region ionization
[Kavanagh et al., JGR, 2012] suggest that a favorable
condition in generating PMSE can be provided by the
precipitating energetic electrons (> 30 keV), which are
frequently multiplied in the magnetosphere during the HSS.

[VII-1-1] Global ionospheric total electron
contents (TECs) during the last two solar
minimum periods

Geonhwa Jee', Han-Byul Lee'?, Stanley C.
Solomon?®

! Korea Polar Research Institute, Korea

*Department of Space and Astronomy, Chungnam National
University, Korea

‘National Center for Atmospheric Research, HAO, USA

The last solar minimum period was anomalously extended
and low in EUV irradiance compared with previous solar
minima. It can readily be expected that the thermosphere
and ionosphere must be correspondingly affected by this
low solar activity. While there have been unanimous reports



on the thermospheric changes, being cooler and lower in its
density as expected, the ionospheric responses to low solar
activity in previous studies were not consistent with each
other, probably due to the limited ionospheric observations
used for them. In this study, we utilized the measurements
of total electron content (TEC) from TOPEX and JASON-1
satellites during the periods of 1992 to 2010, which includes
both the last two solar minimum periods, in order to
investigate how the ionosphere responded to the extremely
low solar activity during the last solar minimum compared
with previous solar minimum. Although the global daily mean
TECs show negligible differences between the two solar
minimum periods, the global TEC maps reveal that there
existsignificant differences ranging from about -30% to
+50% differences with respect to previous solar minimum
TECs. Furthermore, the differences show very systematic
variations with local time, latitude and season. The
systematic variations of the ionospheric responses seem to
mainly result from the relative effects of reduced solar EUV
production and reduced recombination rate due to
thermospheric changes during the last solar minimum period.
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[VI-2-1] A preliminary XRF study of rocks and
standard samples for lunar and planetary
exploration

Yi Re Choi'?, Kyeong Ja Kim?, Hiroki Kusano?,
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Eung Seok Yi?, Seung Ryeol Lee?
"University of Science and Technology, Korea
2Korea Institute of Geoscience ¢ Mineral Resources, Korea

*Waseda University, Japan

It is essential in the lunar science to determine the chemical
composition of lunar surface, which tell us important
information on the conditions during the formation and
evolution process of Moon. The spectral analysis technigque
of X-ray fluorescence is one of the powerful methods for
chemical analysis of the lunar and planetary surface. We
performed a preliminary experiment on rocks and standard
samples using X-ray fluorescence analysis technique.

In this study, we experimented to determine the chemical
composition of six rock samples with unknown composition
using the comparison method. In this method, the chemical
composition of unknown sample was determined by
comparing with standard samples which made the calibration
curves for each element. Total of 5 standard samples were
made: The four standard samples were made by mixing and
pressing the powders of SiO,, AlOs, Ca0, TiO,, and Fe,O3
with different compositions. The rest of sample is a lunar
soil simulant FJS-1 with known chemical composition. We
also made standard samples composed of smaller grain size
than former samples to get results about effect of grain
size. We succeeded that elemental ratios of XRF data are
useful in the classification and characterization of unknown
samples. The relation between the ratio of counts and the
ratio of elemental compositions were more linearly by using
the samples with small grain size.
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[VI-2-2] Lunar small pits as the landing site
candidates for Korea Lunar Exploration

Yi Re Choi'"®, Jongil Jung? Ik-Seon Hong? Kyeong
Ja Kim®, Yu Yi?, Su Yeon Oh?

"University of Science and Technology, Korea

*Chungnam National University, Korea

‘Korea Institute of Geoscience ¢ Mineral Resources, Korea

The latest lunar orbiter from SELENE(SELenological and
ENgineering Explorer — Japan) and to LRO(Lunar
Reconnaissance Orbiter — USA) discovered various lunar pits
and skylights on the lunar surface. Their dimension exceed
tens of meters in diameter and depth. They can be possible
lava tube entrance as convenient settlements in an
inhospitable place in outer space. These lunar pit structures
that are likely to be connected to underlying lava tubes have
exceedingly significant importance in the perspective of lunar
science and exploration. Thus they should be considered as
priority targets of future lunar exploration. In this study,
using the previous researcher data, we selected nine landing
site candidates which have at least five pits in the crater
region. From a variety of perspectives, we are assessing
nine candidates and now report our progress.

[VII-2-3] A Classification of Martian skylights and
pits as the potential habitat for human

Jongil Jung', Jongdae Sohn', Suyeon Oh', Yu Yi',
Eojin Kim?, Joo Hee Lee?

"Department of Astronomy and Space Science, Chungnam
National University, Korea

z?(area Aerospace Research Institute, Korea.

The Martian skylights and pits are considered to be the
entrances of cave candidates. The Martian cave might be an
outpost for exploration of Martian. We can also explore the
existence of water and extraterrestrial life and do research
on the origin of planet. Many skylights and pits were

discovered by the resent Martian missions. In the previous
studies, the existence of skylight and pits were reported.
However, their classification was not performed. Thus, we
classify the Martian skylights and pits by geographical
features. The important criterion of classification is the
existence of rille. Additionally, we also consider the
distribution of locations in Tharsis Montes and in altitude.
We present the preliminary results of the classification.
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[P-1] A Study of Relativistic Unmagnetized
Collisonless Shock Structure using 3D PIC
Simulation.

Eunjin Choi'?, Kyongwook Min', Kenlchi Nishikawa?®,
Cheongrim Choi’

"Physics, Korea Advanced Institute of Sience and
Technology, Korea

Zﬂ(orea Astronomy and Space Science Institute, Korea
ANational Space Science and Technology Center,
Huntsville, AL, USA

We have performed 3D particle-in-cell (PIC) simulations to
understand the characteristics of electron—ion relativistic
shocks and the associated particle acceleration. A shock is
mediated by the Weibel instability and its structure
resembles that predicted by the MHD equations. The PIC
simulations show a dual shock structure which consists of
the leading shock and trailing shock including the contact
discontinuity, jet leading edge, and trailing edge as seen in
MHD simulations. However, since this PIC simulation
includes the kinetic effects of electrons and ions which are
incorporated in the anomalous resistivity, the formation of
shock and its evolution are different from those obtained by
ideal RMHD simulations with the frozen condition. One of
the obvious differences is the boundaries are not sharp as
in an RMHD shock. However, the density jump in this
jon—electron shock simulation using 3D PIC is clearer than
the previous positron—electron shock simulation and particles
are also much more accelerated in this ion—electron shock
simulation including sufficient acceleration of the ambient
jons at these shock transition regions. These structures and
characteristics of the generated shocks are first recognized
in this simulation where a jet is injected into an ambient
medium. These phenomena are not found in the previous
jon—electron simulations performed using reflected boundary
in which the contact discontinuity is stationary at the
boundary of the simulation. During the evolution of the dual
shock structure, total magnetic field energy decreases and
the region with higher electromagnetic fields is spatially
expanded along the jet. After the dual shock structure is
formed, the rate of the kinetic energy increase is declined
and the electromagnetic waves become stronger than
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before.

[P-2] Far Ultraviolet Observations of the ¢
Ophiuchi HIl region

Yeon-ju Choi', Kyoung-Wook Min', Kwang-Il Seon?
"Korea Advanced Institute of Science and Technology
*Korea Astronomy and Space Science Institute

The star ¢ Ophiuchi (HD 149757) is one of the brightest
massive stars in the northern hemisphere and was widely
studied in various wavelength domains. We report the
analysis results of far ultraviolet (FUV) observations with
other wavelengths for around ¢ Ophiuchi. We study the
correlation of observation results of multi wavelength. We
have developed a Monte Carlo code that simulates dust
scattering of light including multiple encounters. The code is
applied to the present Oph HIl region to obtain the
geometrical information of dust such as distance and
thickness. Also We apply three—dimensional photoionization
code to model Wisconsin Ha Mapper observations of the H
[l region surrounding the star.

[P-3] BINSYNS A28t Al Phell &2X2 24
x|t 2-7|", Albert P.Linnell?
ESE H2OFD)

2Dept. of Astronomy. Univ. of Washington, USA
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[P-11] Optical Configurations with
Three-Mirror-Anastigmatic Telescope for
High-Performance Space Payload System
Seonghui Kim, Eung-Shik Lee, Jeoung—Heum Yeon,
Deoggyu Lee, Seunghoon Lee

Payload Optics Team, Space Payload Division,

Korea Aerospace Research Institute

To meet the requirements of various space program, we
survey the high-performance optical system with a higher
resolution and wider swath. Due to the field limitation of
one or two mirror telescope design, most of modern remote
sensing camera has TMA(Three—-Mirror-Anastigmatic)
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configuration. TMA design provides wide—field flat focal
plane and compact package with several folding mirrors.
The OATMA(Off-Axis TMA) design is best for wide—field
camera. The FFTMA(Full-Field on-axis TMA) design has
wide field and high-resolution performance but the tolerance
of each mirror is tight, and AFTMA(Annular-Field on-axis
TMA) provides very high spatial performance with small
intermediate pupil. In this paper we present the optical
configuration and performances of each TMA design.
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[P-22] A Modulation Transfer Function
Compensation for the Geostationary Ocean
Color Imager (GOCI) based on the Wiener Filter
Eunsong Oh'?, Ki-Beom Ahn'?, Seongick Cho'?,
Joo-Hyung Ryu'

IKorea Ocean Satellite Center, Korea Institute of Ocean
Science ¢ Technology, Korea

*Department of Astronomy, Yonsei University, Korea

The modulation transfer function (MTF) is a widely used
indicator in assessments of remote—-sensing image quality.
This MTF method is also used to restore information to a
standard value to compensate for image degradation caused
by atmospheric or satellite jitter effects. In this study, we
evaluated MTF values as an image quality indicator for the
Geostationary Ocean Color Imager (GOCI). GOCI was
launched in 2010 to monitor the ocean and coastal areas of
the Korean peninsula. We evaluated in—orbit MTF value
based on the GOCI image having a 500-m spatial resolution
in the first time. The pulse method was selected to estimate
a point spread function (PSF) with an optimal natural target
such as a Seamangeum Seawall. Finally, image restoration



was performed with a Wiener filter (WF) to calculate the PSF
value required for the optimal regularization parameter. After
application of the WF to the target image, MTF value is
improved 35.06%, and the compensated image shows more
sharpness comparing with the original image.

[P-23] Development of planar Langmuir probe
onboard the Next Generation Small Satellite-1
Jongwook Ham', Junchan Lee', Kyoungwook Min',
Jongdae Sohn?, GooHwan Shin®

'Space Science Laboratory, Department of Physics, KAIST,
*Department of Astronmy and Space Science, Chungnam
National University,

“Satellite Technology Research Center

Langmuir Probe(LP) is being developed for observing thermal
electron characteristics in the ionosphere at 600~800km
altitude. LP is based on the Spacecraft Charging
Measurement(SCM), a payload of STSAT-2, and the
cylindrical Langmuir probe of Naro Science Satellite. The
instrument has a planar probe system instead of a
cylindrical probe system which has been used so far. It also
has a finer spatial resolution and increased time resolution.

LP measures electron temperature, electron density, and
the floating potential of the satellite. The electron
temperature ranges from 600 - 3000 K, the electron density
ranges from 10°4 - 2x10"6/cm and the floating potential can
be measured up to 24V.

LP is placed on top of the satellite, facing the ram
direction. Observation results from the instrument will not
only give us information about the quiet time ionosphere but
help us understand ionospheric storms.
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[P-35] Tracking Availability Analysis for the
Spacecraft on the phase of an Earth-Moon
Transfer and Lunar Capture

Young—-Joo Song, Su-Jin Choi, Sang-il Ahn,
Eun-Sup Sim

Korea Aerospace Research Institute, Dacejeon, Korea

This work is devoted to analyze the tracking availability for
the spacecraft on the phase of an Earth—-Moon transfer and
lunar capture. To analyze the tracking availability, optimized
Earth—-Moon transfer and lunar capture states are directly
adapted from former research. Also, three DSN(Deep Space
Network) sites, eight NEN(Near Earth Network) sites and
finally, one Dagjeon site is assumed to be the candidate
ground sites to support the future Korea's lunar mission. As
the optimized Earth-Moon transfer trajectory is designed to
secure the visibility of TLI(Trans Lunar Injection) burn from
the Daejeon site, the 1st contact with the spacecraft will be
made from the Daejeon site with about 20.74 min duration.
The 2nd contact, only with the help of three DSNs, will be
made with Goldstone site about 20.06 min of contact gap.
The existence of this contact gap at early lunar transfer
phase is unavoidable, as the parking orbit's inclination used
to design Korea's lunar mission is about 80 deg. It is found
that this gap would be compensated only by the Alaska
NEN site. For the reminder of about 4.61 days of an
Earth—-Moon transfer, three DSNs successfully covered the
spacecraft, and 6 times of contact will be made with the
Daejeon site during this transfer. For the lunar capturing
phases, it is found that the utilization of every three DSNs is
necessary to track 1st lunar capture orbit (elliptical orbit with
about 12 hours of orbital period) completely. For the 2nd

BA2FAYYY Kool 23, 20139 108 51



capture(3.5 hours of orbital period) and final mapping
orbit(circular orbit with mean altitude about 100 km), two
DSNs (the Canberra and Goldstone site), will provide
complete contact with the spacecraft throughout the
mission. Although the result is only provided for a certain
Earth-Moon transfer scenario, the algorithm can be easily
applicable to any other scenarios that are designed to
prepare the future Korea's lunar missions.
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[P-37] Orbital evolution analysis of Koreasat 1
as first domestic GEO satellitein Lagrange
Planetary Equations with J, perturbation

Jin Choi, Jung Hyun Jo

Korea Astronomy and Space Science Institute, Korea
University of Science and Technology

Koreasat 1 named Mugunghwa 1 is first domestic
GEO(Geostationary Earth Orbit) satellite which launched in
1995. It leased France for GEO in 1999 and manoeuvered
to higher orbit as 42360 km than GEO in 2005. So, it
became first domestic debris in GEO. Now it has 12 deg as
inclination and 0.98 rev/day as mean motion. We observed
it in this July with 0.6m optical wide field telescope in KASI.
And we analysis its orbital evolution in Lagrange Planetary
Equations with J, perturbation using TLE(Two-Line
Elements). And also we compare its orbit with optical
observation measurements. Finally we confirm lon—term
evolution of Koreasat 1 with recommendation of
IADC(Inter-Agency Space Debris Coordination Committee).

[P-38] OWL ZENAE ’é%AIE‘
HYE'? syal o B

= )

'J_'I"1

o
Ofl
x

HO
Ot

59  Bull. Kor. Spa. Soc. 22(2), Oct 2013

s, sae! 2, 3 B9, Mzt
2EES, 850, 0154 I8, Yo, X,
SESEN

S AEAT L $FEA ARG AAA 71 ARS

S8 Ao FHPAIE 4l 0.5m FA ok BAIBZA FA
HEYA(OWL: Optical Wide—Field patrol)& T-%& oA o]t}
2012 HEEH = dXE ARFE BAFA2EE 0] 83
HE AV g4elgion, 2013dRE Sedx g S5EA 3

6]—.14»7‘ /x])\al,] o]-z%h,} /\13’4)\40 gli?sl- 2= ol =2 x]él\_;’dg_
H2ES ARt of FreIAE VSN 28 s o5
o] 8% U3 Z3e 2E B,

o1 (LSTS) e A

Qn
[0
H
:>I-£
o
s
_J(I
1 °
for =
PH

0@
>

sRg@ez=oIng 9\g7|§g?¢ SIEN
S [<3

1

FALA) QIAR] (LSTS: Launch Support & Test Set)= 2AFol| A
A7 S9AE FAlsta datdlel] 591 Aol A AR A
S F AT A 2AR A7 YA LS FEet
AL AR Hadt gAY e ARE RUHYsY, &
ez} YQAA o] Agsl= QS s}, wak WAPH HRAbx

-

ot
mlo

[e)
=]
[¢]

il

2o

4z o

HE FalA SgAe e g AFEHaS ?6&1;}711
o2 WA G AAARYE F
AR 9 A gsiMe A4et 7%9_
FAY U SR AR 5 A

AT &EE AFA AMEE HWX] °J1 Blt 71% 3z
oA o] ARgE HRARA RO S/WeF H/WE HElo]Es
TAE dAolt). 3adiH] 3ATY] A A7) HE Fo 9
dloj2 WA Qg sfugo], RXES ] WA Asta} WAy
o Ao WAL QN ARG Tl AFA FrhEofokst 7]
ol tiald M os vy iz g

e}

=
A

t}
A

-2

ofo né&i 0o L A v =D | D 1= [
O
N

o
ox

-
JE—
JHI
o
do
0x
o
R0)
o
5
i
Q
(=)
m
o
U

201090 TR e Az AANEELN, el
ok 4] WAL of SlHe A, AR, RS 5



SOl o3t AL WEA] Feslojo} Fl, o]F T A4
Alg7n] Fofl el OLTS (Observation Link Test Set) 7} &
Al N Sl glek o] AA D= FAA dlo|ely F54l
FEE AFsta FAldelEE Y8 5 AEAS §4
I 8-S B Adste 9Es s 53], £% AAARE
A2 Aok 49 g AR dde FAaFger) F
ZhEglen o3tg B3 ulEeE dHolHe FTF Ed FH
Hls| A v H3eiA AAE dAFolng, ol AZFE]
A EGE] GA A2 T Faeg e oisk Alg7]
F71E 3 Holg FHo wE ¥, A% 750
of 7 dojigoltt. oje} #Hske] A AN OLTS o &
A e e v)Estaat s

[P-41] BXNAZ 9148 TC&R ZES fst EIIXA
X2 EH &

= , 0| AL &2

BIESELTINS, *EHNEI ARSI

ok 36.000kme] AAAL M WA} F QJEaS FWA A
At BAE7] Y8 gkt o S o] £5A7|E BlA AA
Hof| gAjstit}, o]5 F3] Telecommand &} TelemetryS RF 2
W2 =5 zs)] %’d% st Fek AE4E Y9 Rangings
33t B A S Y S99 AeAEy FEAS 3l
71 el EAY ARG LANTE ST 9 Z2AHAE
A2} F Ao AAE S FdkEofof st} A AR S M4
Eate) %*’“7191 AT FHEOZE RF 29 34, 57 2 ]
=7) Fu 03} =4, Telemetry MZE A, —’F—‘_7] 7] "zt
LT, AWM= vx%E RF ¥AE 53 Telecommand
Telemetry %41, Automatic gain control telemetry curve =
4, a8 94 34 5ol Utk o] midAE o &
Z21& WEHA717] A8 HW &k S/W ol gl HA e AA W
WHE Ao &S o]E uigoR AV L7} A
HEThE AR AL 9449 TC&R AEAI~HE =2 2lFEg)
Jare 459 4 9o dudn,

Fﬂ J
>{E

SEg9d AT X 43 LYAE

—E X*X]ﬂliiﬂﬂ 49 A JAE AF g
Sol hate] BAEGT. AAAEY AEE AAa] Yeide
gl M)z~ A o o]g Fukg blo <] iLzﬂ%% 3t 7}%
Aol agEofol gt A9 AMfujx A
oA &wsh= Hﬂl* Xl"“ % Mi A
ZolH, A2~ A9
st HE7L o Oo}ﬁ} o] & ?
Ao o2 a7t g B4 23S B SASE

e 5 910101: 2
XE 2t Aol
5% Hu ks

sy 7}

HIEA

=R 1 1 1 =2 = 1
ATE', RAY, A, LA, A, G0l
2HE!
SIREBRTOIN *IRSBREAIR(F)

of mdlMe At FRAY BA TRA AEEE FAAA
Aol dfs) afstat ok AAY gAY o

500kg?] T B+ %*—‘H”Oi lii119‘r ELXHZﬂ 7F 47 ZEE o
o Slol, A= J
FHshr ehie »‘iﬂl ’“7414 tﬂﬁg 5*5}51 = A7t 9
ol it} ol2d AAIE AFskr] el ¢ *H*U QIR
2EEs Fdeta A 2 ARddE FddA AAsTEe
oS Flsiith. EE FREE Fdsy] Slete] =
& e, BEpl ol ARSEE AHe] FE Had o =

=

\= T
g5 71&slen, AAdA 23E VlEstes S

1

[P-44] BXNAZ A4 X022 SZE2IE <o M
_'

£ ZclAl 2gd =24
= UM, AT, Y&

A7 AR e EAbE el i 5
44, 54 a5 % 5719 ARl @ 3%,
s S T 3T, ‘%}*}Zﬂifﬁ
4 ke 5 o M SAE s A @
e A BReE ofel B ) BIES
Tk AR e sl Ak AA @
A F AAAE e Aoz A WS %éﬁ -
AU S Aok Fasha ofF S8 W dHoR we
A B arh gnt AelRrh AAE s de] weEs W
2Ho2 AAHQ dk5 AR olge] §leAE sk A

o] =] Bl

HE B

[P-45] 918 B& & @ £X)| NE) BAS I8
SEEANE AAE MO L Y &
BEE, &Y, £s¥, 2S5

940l ARsol ARl 949 ARH AAE S 2
A7) ARolA] vzl sl WA A7AA 1 AEls) 7]
J o2 PR A4 FRFFSFAFLNAE

o) W F4719 F14 A% AR sl F ER AYS
st g 13} AARAYOR el

BA2TAYYY Rloed 23, 201398 108 53



H, 3% FEANEL e elA B S BAlelE 2SS e ¥ EAe] BAESITt of deAE ETMNE o] &3t

ATE AR Alfoln, AARARS HA FEIE SA4E HARAE A7), 2 o dshs RHES Aeos 57

H AHE HAReR: AAHIE AR ol AlRle] AR T 5 =T AFRAE AAlste] ol EARS B S

= ATE AR 9%S FEE APS st 4 74 nz A kit

Zhu]ofof 3hn, o] 4] WM H&o R Qlsted 949 <

Aol SgiAdo] slow, mat YA Aol dFS ol A [P-48] EXAZ/ALE AREH FHEH 2 S

Aoz 94 NEH &S F7HZIG. HEe] AARAIGA A JE e B B

s AAgHE W RN Fele] Agala gle @SS, Ol&Jl, AFS, XIS

LA ko O AA ARAE EF DAZE 143 St dRF01 3

o, Al AL A A AALE Fetel 1 EAE S dsto] ™

of gt ofel] o] =Rl A= 9 ELE HAst st AFS

Qolglate] 9Ae WS AUE 2ol AFAIE THEdhe] g ASrE dds "’Jﬂf}cﬂ *}%3}? A =97 j’i#rﬂﬂ—é

ol A Au AR W WLS 2o 9l A|FA| A~ T g2, AAAEYY AFEE T AFEHY Jd9 AFEH AL

3o AT APAA ] ek =a) & B QUkste] RS R ol W S 4ok 2ol
Aol d&Aol T GFE FAT o, F AFHY o]yl
aAl S olo] A 315 93 olol A&

[P-46] BRAE 94 PELH BI0 T e A AR mEA ARe7) AANo[. 9o HiE

HESIEET o8 2 Bl2o] A3 dEs s, A5FE e $As F14 L

AP, 2HA, LES, AWE, 24E 2 pyste] A% A dad Aust Y& Ak Zlol Be

sl=slae=011g) gt} o] wmeME BAANEALY] F AFHE Yo FHHFH

= F

=
lo,
=
fiu
Ho
of
r>,
o
i3
o
2
2
rok
)
N

E
[e)
ST FATLo M= AAAZ ARste] BA, FF, 7] AL 719 ekl F AT 1 F71E U vlse] X3 Hol 9
A5 AFE Fse Aok 9488 MLeldl $E5940 Atk whdel A2 FA WA B 7% B8 Vs B
271, 8%, #485E A9 AAAE A4S AL Sl 9 gate] 2 7ol HHAow TS AASI. olE
th olef g AAAENGL TAA FYUAERTEH AFE £ AA gaelgo] g sglom, + AFH F7ld A7t
e AAAER Asky] Yate] AEHAL 93 Tk 2 s AFE 1 B E A7 ¢ Holoh
A dew 9t ddow gf FRAaE 724 8
guat7] skl AWl fXehs ddd T xEs o8dt [P-49] EXACALE ZFREY DEZHA HE
of Atdd. S WA sUF Az A" A=A o dsg, 0lgJl, 55, £33
g gHz2 AZse 28y F2EE 34 B39 Ax Ber slmalERF0-2
ofdel 94 AAdl 7kiA e Fa3 stes WM HETEE
2 A= 203 988 9gdit) o] =R dx 7| AA AR ZAE AZE OV} B dAaks B9, AA 4 A
ub o] AAE YA TRAA WA wel Y] g FFE 9 throughput & W& H&& AAA 24 229 it &
AUy FERE JfAE SFEEY W2 TrHHS £3 Gaflof gtk o] F ulFEe] throughpute 64 bit double
of BAdw 77ke] AAMA whoto] ALrlsavlo] ta gE  precision FEAaTH A Ao os) wAFT aHuR 3
ANE 7)&8). AE throughputs &40 AHsl] SelMe, FEisi
P AlE stedlolm Fdste] Fdste Aol dasit) o
[P-47] Q2SN MR HUBK E4 AE =i Ae AAAFEE 918 64 bit double precision &4
X oongy T4 8 FA71E Agkert Adl 6 by 69 AL 6 by 6
ZEE, YNE, THAH, 2Es, L& o] g4 7+ FAlo] Jheetn, PY Afo]=E o & F gl
SIEEERF01HE A st Eek 52 S fste], FPGA RAM blockel #
et 34 752 EDAC(64 bit data, 8 bit check bit) 2.2 H.&
A9 AMGAR AHEEE AT IH4E dinjgh 2 skaL Slek. ARt Al 914 AFFE ] throughput #7E obde} ¢
HE EAo] wddels, 1 Zrrh wlg Aahy] Wi 4 AP A dAS D AATh
AiE A717F v ofHet whebA Alls E3 HIA 54
S MEA o r gt ol ATdAE HAZAY %S [P-50] EXACEEALE HATHO £ ALQFNA
wAs e ot WS A4% F ule wr%d sge  2AEA
gt of W 2EAS el 18 d5g ek, My TSN HEA
AA7} olFE Aws 34 Stk ol e sy HEESSFURE
rdstrke Aol dAW, I 4% 9 sss AEAE ww
A3 SAH0k st ofelRol ARk 58], AdATE AA 5 A= WA RS EelE o]f HolHk=RiH
29 757 W] N&S S8 yuid 1 Adsl 228 o SRA=E JASjslde AALAHANS AR o F-
A, B9o] A#RY LT wepd] Ao e} ZO FRAERRE SREARE ASde] AT Amdo]l 3ol

54  Bull. Kor. Spa. Soc. 22(2), Oct 2013



kKl
1>
m

3
kHl
I
el
[l
J

EEoAME 20179 EAL A Xéxl?—ll*j%%"l‘éﬂ

AmAo]l mE Aol B AVE] 95 FAH B

o1 wow ol Aol 4ad

A9 4% 93] 9% A 2de A
& Aol mE HARAl] 4

ZAE APz At Qs ;“X]?ﬂ

ol
2 T e
L e )
2 2
M
1%
ol
}-4
|

e o
) oX
-

&l i
_V& _q.g
N
r
o

o Bl KT ool ol o
Az oo

o

e o
K

OFIA2 2010y 6Y WAlel]l AFste] Al Aol &
Ul A e Hxeo] AXAAE el At
< T AstrumALE 9]

B

l

sisih. Helekely

w

N
y
Sl
=

O
:(:I»l:t
:olg‘
to

2
e
=2 ©
2

>
>,

1:0

Ol
rir
ﬁ
Ak
~
jinc)

N ol o ol 10, of A

ix)
N
1)
N
4
o
fetl
X,
o
o
ol
_8:
of
offt
=

>

>

o

ol

p4°4

=

9 A9 REE AT e
el 3 B8 s F94 B

r

2
L
o
T
N jgi |
ox,
i
R
fetl

ol
-

m%ﬁ_&mﬂ_
__(}31:4
M
[*3
o
22
B

il
o

K3
ftl
)
o2
%)
K3
o
O
ot
iy

oft
N FN
=
i
2
BN
i}
>
jeieh
i
jale
>
o,
o of~
ro,
o
M
R
i
i

:IOl:t
>
o,
i)
& o

1A A4

2 JQ, NE Ol)‘

a3 %H% AHE Open/Close® #F3t5ith Opend &+
HNES HESY 3F A8 A3 = FAE L 90s A
5] ZAFte] Open®l AElelA AEE FATA oAFE Ads
A gy 244 B4 AA A9S Fdske At A4dst
I FARSHGA] HF 590 F Close Al M AA A
Wl A AR AN EAY FRe Ak, aga #E ¥
S8 el dis) 7lEste] FF AN ZR A A L5}
<o B0l d F JEE T

[P-52] INACSSAY ZLFY ZHIE A
dold FH) F&ET 24
T 2

4, Ay, BEA A01A°
BIRGTOTOINE 2EUIEI SBROE2SI

do|AFA71= 424/4-9 angular encoder
AEtel b (Azimuth/Site) & SA8laL #HolAE AMEel o
B Aolo] ARE SAT T o8B x, vy, 2 Jrii Hgkste] ALE
A Al SHAAE dHFE é‘ja%
kL e LTD640 & AT901 Rdle 743] 54 /‘] birdbath=
B A AZlE 54T 4 d IFM(Interferometer) 4]
gk oty dolAFA7] EAlA 34 A XY Agg A
HzE 58] AXs= ADM(Absolute Distance Method)<
T At AAANEETAYS Aok tin] A
’E}ES’Jr AAA 0} A% Fo] A ddE JAHoz Al 7|
Y o gl o] AFelME FEAY HEE 2 2L A

[ e g
flo o
ﬁ

j_ mlm

oz

- 2

T oo ox o

2

mn:

9E A 34 HE 40 AHRSE dolA 24719 =4
Aol GG AL AAES AR B, AU 54
Anhe vgoz WA 54 A BHEES Hlstel JAAERY
949l AUYAS Fastad Bt

Q%*

sle?, 29e, zad, 2=
SIRBIBOZOIRS! QMD|BOITA SIMAISIA
SN INEE

A oA A4 3ATAA MY dEE TE AAA~E
(CGS; Common Ground System)e A4 Ex

g3 9 A
(AIT: Assembly, Integration & Test)ell Al A& =olm], 9|4
A 9 29 E‘rﬁﬂoﬂf‘i‘: AITOﬂ"i *}%51 EEX]’%W#E“%
agiE AN A of
o] AT ¥ 94 %oé OF—‘T— 74] W /\P“‘lﬂ 74]@01] O‘E]r o] 7]A]
FEAIA 2R A A B 29 AV LE AseR

FUstn, 94 AARAD 54 delgE Sas, A7
xZelolsn AlFse, F5ol A% BAL Slsel Y 2
SN MG BE WSS npeee A8 9T A
Al Qe ARG (15

WHIE BEAAEIYIA AeE BEARA2EL 3yt
of ARG AT WAF 94 29 WA FEAA AS 7
SHE G A% glek olst waiste] AAl FEA YA ~H
NE N5e wesL AAARINS 98 Aze N5 1
@ A= ek olst Belstel @A) FAHT A FEAPA
9] 3y ARG Bsbl %t g

[P-54] XI&A OHHILIE 0|28 GPS &l& 24
BEE 292 X, MY, 2SR, olaH?
SR BFoRAT Sulstm?

AAYA P R ANE ATRE JYOT B $719
AES FAREA G4 gAY 4F Al 2 SgadeS
ogstel AEF Ul Ao AEH, AYIAE A
F A34ES ol83te] ARl 2 B4, A 2 B3 2 5
o Tepe gl B85 Yok 53 ohelRAYL B A
el WAT F g hFne A S BAFHT, AL
ol% AelE ek & qlom, Al AR Az 3§ b
TFE AT B G2 AFHn Aok ol 9rE a5
7] 9I5to] GPS AEZ ol 88 A4 AgBAGIS A7E
e #3459tk GPS ABE wfo] ol 54 o
ofi= YRS AYAES e FAFS 2AT, GPSe He A
APl Astagel 44 9B Be 5 stk dA oot
Qi ASolE Aduee HA 34T 5 AR, noHow
Ane ZAshe 44 A5 E Auar] 9B Aas ol
g B, AREE B B AA Azge] uF A
2AYnE olgdtel ANz

o i o mjn
=

3
1 713e] Abughe A= e
skaL HolHEe AR A

ST

BA2TAYYY Rloed 23, 20138 108 55



ong o] =EAE STKE &8

)
sol Ay FHHIL)E o4 GPS AEE A5
248 5% Q) 540 weh 1SS PAR A3} gaw)
A% WESE AL lain

[P-55] HIAEHIE &9 ALAAE MSH
M4 LO0|X QD0 & CRC 0ld 84 24
HMS, dEE, 38y, X0, 2

SIS BRI

AlzEl g v Rde] gigk Az A3 BEe HE2 AR
o] E|2~EH =(ETB-Electrical Test Bed)ol| 2] HA7]4

& B o]Fd 4 vk AAETRAY Al T AEA ko]
A7kl digk A28 G AU F sue Gl
A A BT = Qe dolH oy BAe oF2A 3

aY)
ok

wol2 QI7F AE A, AN AEZUE EFeke AR

Ao g 29 FHA NS AEA o2 Q17tEt

uf dlolE] A A CRC ollzj7t ¥AskSitt. CRC o
Gl

of tigh A spekS Q) WEA wmol=7h AEHE o=

e 3@ T

I

§2 Q2 o O on ox o & oox > iz [N

22 24ggon, oo ME oz Az ¥, WAl 9 =
zof e Wi 5o By AT A9e A 3
A% AEE F AR AN AASEHol A
22 Fsglon 24 2 F CRC et A AR
22 Fasn

[P-56] ZAIHIE S8 MAZ 49 2=
PLIHEY H&T A2 28t Launch Vehicle MUX

4
Ol4E, FEF, W, Uyl

T EF AAA A FA
o AEHE FASA deA By

el AL 98] ByHelt) ol & {8 W
AAE A ASZ 949 AEE YER= Analog Telemetry
(Tw) 7 Aoz AL#F= Launch Vehicle (LV) MUX
Systems Zt531 Qlrk. o]2]gh Systeme 949 FEE Ve
T Analog TLM #H0~BV)& SIH2oEHE i, ol 9bit
Analog-to-Digital Converter (ADC)E Abgdl %x}3ld o=
gk A7) o]F Ao ALt AodME FAstE e
Hrol Calibration Curve® 483t o]& 3l Datax H4 ¢
oh BUHY & gl 245 Hass] HslMe f40A
=85l A E W] gk LV MUX System W] ADC 48 A
o] wl$- Aok gt} AT B2y A AR <3 U
o] T3 & g /XA && & Utk ADCOlA HiERE
o] TLIM A4 Source’t A4 Heks £Ysh= 49 ADCY
Ao FgS wkA o, 9l TIM A Source}

BHY = AL Ay

3}

24 o0

Ol X

do

18 ox o O i

O

\

I

56  Bull. Kor. Spa. Soc. 22(2), Oct 2013

AF AL ol gd) #ds E2Hae 4 I Uiy Ay
2 dZ" 34S 7] Wil &8
T Ak o] ddr ve S 9lrh 149 TIM A4 Source
T AFg AdE o] &d] ALE EFHdh=s AAE 2% TIMS
AAs= AD590T ThermistorZ} it ADC &#¢l %xlsls
#& dste Data® WEsEy] $4l A8k Calibration Curve
A4A ADCY F Aol o3t ¥ ek Heke nEsA &
& 7% didE ghug 22 7gte] ADCOl YEELR I3 o
A 25 WE 4 Hojd ¢ gl o] EEXAE ADCY
A8 AdS 13 Calibration Curve AATCZA LV MUX

>
(w)
(@]
jinss
it
)
o
o
ok,
e

[P-57] 1240 Zac= tiE2le sWEQI
State—of-Health Check &4l 1z
A, 2N, 0|42, 4Ll

oo o
ﬂ_o_'_::oiﬂl Q|

—

or
H
oo
O

Q3949 5 el $95 4A8ta ¢ 5 Jonw
ATAYE W) Aol wEIElel ek BgelA Helshe
%, e

State-of-Health (SOH) Aa7} Wr=A] Hg st} 314
g A BN FMAS e d4E dlEE Y Ase] 93t
HuZ & Aad Add & Had AR5 o] g3l SOHE &
SOH7F Z23k AL wjEz]
9] Incoming inspection W, Q1FHA FH T 43X
< (optional), HHAI Mo & WAGOR &4 F HER MAT 4
otk ol Wi AT &5 FE VFoR s%en HH
29| Capacity W3l Fol5 ddats 8] Adgzoz Iy
Ag ATl Capacity 4SS & 4= ok a3z
SOH 1S 9laf wielg] A checke} Capacity Measurement
o 7 7 AAE o] &8 4 ok wHE AY 9 Capacity™
717 B 3 uiEE Y vt AR vehdlE gsEEel
w7l wigeltt. a8A4S HElXAE  Capacity34 %ol
Taper chargings 334 &+ Zlo] ¥ 4 9}

of o
>
=
2
~

[P-58] RIALAN CiES2otHE R SiOx Yel/mgs s
Ol CHS AIEHEZS A" 21 24

oIES

sI=sROTome)

AAA 9 T o -F daAS Adsy] st Us
whekd 2 (MU, Multi-Layer Insulation) S F2 AR&-35A Hr)
tEduadd s Kapton 9EHe] dFEmjelz 388 F3
3t 22 5ol Mylar®} Dacron nettingS mLAFA|A vl ub

oz sl gk B8, ANEAe] ol Ay
AAkx(Aomic Owgen)el SI3 A3 H4L BAzte] 9istol
ML SI%o] 54 m82 H5bl g Qakad €@ A
e Amgel A ANt 99 AusE) A
o 7-8 kmel $EE 94 EUS ASH0E FEFOA
ML BAAZ et 91 QRIS DAlel S A4S
£ 2% 97 BAA2A ol A Astel MU 9243



o ITO, SiOx, AlIOx, RTV Silicone 53 #& & FES A&
A "k oF AAE Ao ditHoRE ALEE MU SiOx
I} fhste] ANFA] ZHS v 4
a/\]—o] \:11-7:]5]0” LL}E} ZXJ 7%6 o] , ,
9 Bz gk g3l 7teds $E AESISI o AT
Me Siox ML Z8 352 7z

<

u y H
o RS AR 29F WY 2 A AAIES
e A% ARAY AnE Bse A% AR AL

HES Ugoltt.

[P-59] FXNAL 91 }AESZFIEA oy BB

e &
Zse!, 0laE?
BIRSBOZOIN PEYIST FAIBSD

AAAE A4 AelSRel = 27
Pseudo Noise ZE& o]&3td 94 %’“ﬂ oﬂA1 A
Aoz HUlE FI=E X3y AE

3 B kst o] nufjo] HEole ’die ol 5743
= Wlol guh o T YAmsl o] 79 golest Anlg
o2 Qlaf o3 A = Aol ARHgEol Ao Sl A

24 A aEHoek & AFgES A Ho“%(lziangmg
Standard)ﬂr oA E9| ik, HeAS ddsty] 3 nlol
Y EE9 74, PLL bandwidth, 2 EE9] Integration Time
Solnf o]o] wel SNR(Signal to Noise Ratio):= #Ha}A =
ARAon golAe Aewe| JFS FA Frh wE 949
FFNE 2 RRABEAIZEY 9 AP (Phase
Linearity)> #17¢] B3/ sjAel F3& HX|7] wie] o]
gk B0 Qlofof sh gk HlMF o] 9lE A olE 24
o mkedsteiol it} o] =HolMe AXAL 949 HIA S
Aol digk A5 Wil AA HW o]& 3 WA F 47
B} 4o AYE g5 F QEE & Ao,

Hd

s 83 A
MEs, UF0, 25T, SYT, L4, 2
sgi@ez=0Ing

ANEATHE 9149 gegaAs 4o Amel A9 ol
AT B3} e Fo ATE Auehs Fa AT §
SRAE A o] A B ikake 0y
B $3 Ame] AWM FHE A5 Bl wEHh
|IF AN WANERE AREE 2L AF 21 B
FHGAA GG el A AFS alokdih o 1FS 9

S WA AN AE STAES BAHo)

o Mt
o
>
b
o

QAR A9 A% LAIBE % 9 G, 0 A4S 2
Sak 4ad ol FARA Hands e

3 o 2o Tl w}% -g—% 2HE QA8 G 1
A%2 2Ade] FaRaAe T4 404 BRE. o =

[P-61] FI8E2 HXEE9 Displacement Damage
s24ds 98 Non-lonizing Dose & =24

At FdAel oJF) BAHM F2 FHA AAE
d JIFS v o] =RoAE olE HEE
& AE371918 Non-ionizing dose 3H3& #413H5itt.
oA FosH LS T XFH AAY HIoZHEH W

Az 34S Ea& Non-ionizing dose depth
curve £ E=E3aL o] 2 Rl EQX AT 448 4
NE FAA D Az YAbell 3+ DDEF(Displacement Damage
Equivalent Fluence)E

Ao 93 Displacement damage 3RS AMEE
o
&

Az it

oxl of
N oo% 2 L

i

[P-62] FXAZ #I4
H&HA =HAE At

ZHZE, Ola2
F

AAAE S48 Axae $FARIY =3 dose Bl
© 3802 ANUAZ FE dose WA BA Lasi.
TE2AQ AHAAE A AHAQ A MABRE &
"J AA7} ﬂ&o}@r o] =ioAw AAAE A4LT W
AAAAE HAskel] 918 BAES st

2 98 AApukre] 32343 local shielding A Aol
XM] a4 3l dose #WES EAskaL A Aol we JF
A ske] E&AQ AAME B A87be S dESIT

ot
ﬁ o
[Ty
e}
AT

ox £ 32 -.~ o K

rulo rlm o oy ok

1o

)

t

=2

>

Ho

ox

rlo

4

N
o o oo

e ne

i o

R O_E‘

, fo of =

o,

ok o

Lok

ox

)
=
lo Ho

2

r
_1

o
o

J
RIIRS

1R b

o, [

O

g o
fr ue 4o ox

ox,

o,

fd

tu rie BN
1o,
e
o g
ok
(o
{0 ol
rlr
Ho
oX,

R 1> > 3 oox N
=2
fd
r
N
.
2
lm&i
)
o ©

el
ro olN

4
off!
2
-0,

Ho rlo

2

ol

rir

o

4

)

rO

ox Ix 2 rfo

oﬂli
)
>
o
s}
Rl

M o¥o 4o

4 oZ (o n2

o mx © 2 @ I fo g

=
MOt
=2,
=
r>~l
ol
ol
&
r2om
ofN
i
)
il
B

=2
it

o
ol
L
=
ol
)

Ko N of o o b o Ho
o

o
i)
ro
ol
ng
RoAe=h
i
x
rlr
i
offt
0=
i)

ol

O X
i
ol
ol
)
1
2
X
o
N
My
o,
T
rlo
rlo
k1
- lo
(o}
oX
o

Jh o o

b

BAQTAYYY Kool 25, 20138 108 57



2= o= Rw}
o e T = il 212 =
Al Agalnaz gk o) Qe HARAATAL 7 |
g PARER AHANE del LT ARES vase 1%
A9 949 wEE PaPesE sk Adolt

[P-64] EXNAZAE IP(Interpreted Programs)

AAAE 94 HPATE o FHF 9= |P( Interpreted
Programs)+= OBCP(On-Board Control Procedure) 715
g Zlojtt. OBCP: 7|RA R F5HE 914 BlsEAEE%M
oj9lo YT HEE Ass T F YUEF SYPHoR FIYH
ZRadoE A $94 MY flel AssE s gstA
U 54 dolHE ‘43”0}74‘% HPLTEYOIE A% 44
S &3 4R Vs MASE F, td 7ss s
g 9l t el it Hp:qoﬂ OBCP /W&34& T%3
of 3tal HPAZE oA AT F JLF FEHoJof 3t
3ol »15} AAANE A4S AZlA A BUHE 713t
25 7] RuE AAE 94004 At
"17J 2OAOAIE BEAE s AMEsid Bt

= rSL‘

‘0,
Moo

P

O > hom
e
%

=N

ﬁ
=

%

$oI5P TR & Urks FAe] dek e o WAL v
8 A 3PS A 2Ad RES £P5E 20w ol
M e B B $42 4o ot e 7]
2o FUAZ WA YL skl 4o det By
2 WA 5 RS AN R 75 e Fhee wekE a9
A3 Gk o] =RE J1Ee] AAAE AN AHg3hE P 7]
3 AU 2 AR B A2 Ao diald 714

AAL ol AF #F 449 29 AF A2¥ (Image
Collection Planning System, ©]&} ICPS)& #lolt] #5 ¢4 <]
Agtd 7H AL stelAl delr 94 s A 94X AR
ASS A8 F A= 4439 AT 5 ALE H
7Nes AFshs AlzElolt), ARgatel o] AXH &Y
;A s 2 29 A AEe] e EE A AR 8T A
55 7|Wo R st £9AE ICPSE ol & EM goly A+
2 99 YA AtE A5 #H 7 A A &9 AT =
ol gAz e Ao 7He #5 ATS 7\%7‘ sto] A9 o
o 4 AE AZS AL F 9t 4, ICPSE 7]E
g 2 A A 3] Al 2 2 AF AYY F
g A 75 A Yske] ICPS £+ A9 919 #H
T A, gEen, dA AT oy
A

-
a9 2 A% A8 £9 A 2951 9

ol
=

ko

o

A
3}
=

Jﬁr\,‘do;ozr_\lirﬂoioﬁrir

58  Bull. Kor. Spa. Soc. 22(2), Oct 2013

[P-66] An Investigation of the Next Generation
Middle Sized Satellite System Development
Jeong-Heum Im"?, SangCherl Lee', Jinyoung Suk?,
Dongin Han', Sunghoon Kim'

I‘J@rea Aerospace Research Institute, Korea

*Department of Aerospace Engineering, Chungnam National
University, Korea

Domestic satellite systems have been developed based upon
National Space Development Plan in Korea. Middle to Large
sized KOMPSAT (Korea Multi-Purpose SATellite) Series have
been developed under the control of KARI (Korea Aerospace
Research Institute). As of today, KOMPSAT-2 and
KOMPSAT-3 is being operational and recently KOMPSAT-5
have been developed and successfully launched from the
Yasny launch base in Russia. As for large sized satellite,
COMS (Communication, Ocean and Meteorological Satellite),
geo-stationary satellite was developed and launched in 2010
and now it's being operational. And also under the control
of KARI, another geo-stationary satellites are being
developed. For the small sized satellite system, STSAT
(Science Technology Satellite)-1 and STSAT-2 were
developed by SaTReC. And STSAT-3 is ready for launch in
2013. This paper describes the necessity of middle sized
next generation satellite system development to meet various
national needs efficiently and it also describes system
architecture and key features of the system.
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[P-75] Prototype Development of X-band Output
Filter for Geostationary Satellite
Joong—-Pyo Kim, Won-Gyu Lim, Sang—-Kon Lee

Korea Aerospace Research Institute

As the transmission data rate of the advanced meteo imager
to be installed in geostationary satellite has been greatly
increased, it is impossible to transmit its observation data
by using L-band frequency used in COMS. So it is required
to use X-band frequency to transmit them. Currently the
available X-band frequency range is between 8025 and
8400 MHz. The SD (Sensor Data) signal after high power
amplification goes through the output filter to reject the out
of band signal. In this paper, the dual-mode filter with the
dual mode in a single cavity which can lead to the
reduction of the number of cavity and mass and length was
designed. The center frequency is 8212.5 MHz and the
bandwidth 100 MHz, and the near band rejection =20 dB at
BW +/- 70 MHz. Also the elliptic filter Also the elliptic filter
having 6th poles with 0.1 dB ripple is designed and the
input and output port is WR-112 type (50 Ohm). With the
design parameters the prototype was manufactured and then
final tests show that the key requirements are met.
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[P-81] Launch Vehicle Electrical Interface Test
for the Next Generation SAR Satellite during the
Launch Campaign Period

Young-Jin Won, Young—-Su Youn, Jae—Cheol Yoon,
Jin—-Hee Kim

Korea Aerospace Research Institute, Korea

The first Korean SAR (Synthetic Aperture Radar) satellite has
been designed and built by Korea Aerospace Research
Institute (KARI). This satellite was launched successfully on
August 22, 2013. The launch service for the next generation
SAR satellite was provided by ISC Kosmotras (ISCK) from
Yasny launch base, Orenburg region, Russia.

This research describes the launch vehicle electrical
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interface test performed by KARI and ISCK during the launch
campaign period. The test purposes, test descriptions, and
test results were summarized and specified.

[P-82] A Possibility of Forecasting the
Geomagnetic Storm Strengthes using the
WSA-Enlil Model Results

Hyuck—-Jin Kwon'?®, Sunhak Hong', Jae-Hun Kim',
Yung Kyu Kim', Jung—Hoon Kim?, Khan-Hyuk Kim?
'Koreaa Space Weather Center, Jeju, Korea

ZS‘E%ystem, Inc., Korea

“School of Space Research, KhyungHee University, Yong-in,
Korea

Interplanetary shocks (IP shocks) associated with coronal
mass ejections (CMEs) have very profound effects on the
magnetosphere and generates geomagnetic storms. In this
study, we focused on the solar wind speed, density, and
dynamic pressure of CMEs and investigated if they can be
used to predict geomagnetic storm strengths with WSA-Enlil
model results on the solar wind speed and density
information. We examined the geoeffectiveness of more than
300 IP foreshocks during a 15 year period from 1998 to
2012 based on ACE measurement data. We subsequently
estimated the probability that an IP shock generates
geomagnetic storm activity that exceeds certain thresholds
of NOAA "G" storm scale, We found that Gi (Kp = 5) alert
can be reported when maximum (variation) speed is larger
than 550 (100) km/s. Therefore, there is a possibility that
we would be able to predict the NOAA "G" scales with a
certain error bar using ENLIL output of solar wind
parameters. Korea Space Weather Center has a plan which
is to use results of this study to forecast geomagnetic
storm alerts.

[P-83] Variation the magnitude of sunspot
umbral magnetic field since solar cycle 22
Bogyeong Kim, Suyeon Oh, Yu Yi
Chungnam National University, Korea

Recently, Solar, Interplanetary and Geomagnetic(SIG)
parameters show remarkably law values in solar cycle(SC)
23/24 minimum(Oh and Kim, 2013). The variation of SIG
parameters originates from that of solar magnetic fields. As
the solar magnetic fields get weaken, SIG parameters also
have law values. In this study, we analyze the magnitude of
sunspot umbral magnetic field since SC 22 and predict
them at SC 24/25 minimum and SC 25 maximum. We use

62  Bull. Kor. Spa. Soc. 22(2), Oct 2013

the magnitude of sunspot umbral magnetic field from 1992
to 2013 provided by National Solar Observatory. We
calculate monthly average magnitude and its reduction rate.
As a result, the magnitude of sunspot umbral magnetic field
generally decrease since SC 22. Additionally, we analyze the
reduction rate of magnitude of sunspot magnetic field at
solar minimum and maximum. We predict that the sunspot
magnetic field remarkably fall down at SC 24/25 minimum
and SC 25 maximum.
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[P-89] Local distribution of the EMIC wave
responses to interplanetary shock using
multi-satellite observations

Jong-Sun Park'?, Khan-Hyuk Kim', Junga Hwang?,
Dong-Hun Lee' Ensang Lee'

'School of Space Research, Kyung Hee University, Korea
*Solar and Space Weather group, Korea Astronomy and
Space science Institute, Korea

When an interplanetary (IP) shock passes over the Earth’s
magnetosphere, electromagnetic ion cyclotron (EMIC) waves
can be observed on the ground as Pc1 pulsations.
However, during the sudden commencements (SCs)
associated with IP shocks, statistical studies on spatial
distribution of EMIC waves by multi-satellite observations
have not previously been reported. In this study, we
statistically examined the EMIC wave responses to
interplanetary shock during 12 SC events in the period from
October 2012 to June 2013 using GOES satellites, Time
History of Events and Macroscale Interactions during
Substorms (THEMIS) satellites and Van Allen Probes (RBSP).
We discuss the characteristics of the spatial distribution and
what factors can affect the local distribution of EMIC waves
during SC events.
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[P-90] Web Service of KDC for SDO
Ji-Hye Baek, Seonghwan Choi, Eunmi Hwang,
Yeon—-Han Kim, Young—Deuk Park, Jongyeob Park

Korea Astronomy and Space Science Institute, Korea

We have constructed Korea Data Center for Solar Dynamics
Observatory (KDC for SDO) since 2010. We have developed
the web service to provide SDO data for the researchers
and public. The web service is optimized to browse and
download SDO Atmospheric Imaging Assembly (AlA), and
Helioseismic and Magnetic Imager (HMI). There are 4
systems for the web service. It is web server, data

processing system, data stored system and metadata server.

The web server provides SDO web service, and the data
processing system downloads Joint Photographic Experts
Group 2000 (JPEG 2000) format from Joint Science
Operations Center (JSOC) and converts JPEG 2000 to JPEG
format. JPEG 2000, JPEG, Flexible Image Transport System
(FITS) format data are saved in data stored system. The
metadata server has metadata of JPEG 2000, JPEG, FITS
and the browsing engine reads metadata based on search
conditions. The users can select browsing date, time,
telescopes, resolutions and cadence, and choose display
type such as images, movie, zip file. FITS format is
available zip file only. We expect that the web service of
SDO data will make remarkable contribution to the
East-Asian solar physics community.

[P-91] GLE-like events observed by the
CRaTER instrument onboard LRO

Jongdae Sohn', Suyeon Oh', Yu Yi', Harlan E.
Spence?

"Astronomy e Space Science, Chungnam National
University, Korea

“The Study of Earth, Oceans, and Space, University of
New Hampshire, USA

The Cosmic Ray Telescope for the Effects of Radiation
(CRATER) instrument is a stacked detector—absorber cosmic
ray telescope onboard Lunar Reconnaissance Orbiter (LRO).
CRaTER instrument characterizes the global lunar radiation
environment and its biological impacts by measuring cosmic
ray (CR) radiation. A compact and highly precise
micro—dosimeter measuring dose rates below one
micro-rad/sec in lunar radiation environment is mounted on
the CRaTER instrument. Ground level enhancement (GLE) is
sudden and short increase of CR intensity recorded by the
Earth’s ground neutron monitors. The GLE event is generally
considered to be caused by the accelerated particles
associated with the solar eruptions. Using the CRaTER data,
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we identify the CR variation events which have the similar
profile with the GLE on the Earth. We select the associated
solar events from the solar flare list and solar proton event
list from NOAA Space Environment Services Center. We also
compare with the CR data of ACE and solar proton flux
data of GOES. We find the flux increasing event with the
sharp increasing profile so-called GLE-like CR events. In
order to examine their origins and the characteristics in
lunar radiation environment, we compare time variation
profile of CRaTER with those of ACE/CRIS, ACE/SIS,
GOES/SEM. To confirm the GLE-like events of the CRaTER
data as the real signals, we also check the time variation
profile of micro—dosimeter measurement for a coincidence.
We confirm the similarity in profiles of CRaTER and
micro—dosimeter. The intensity variation rate of the
micro—dosimeter in the GLE-like CR events is approximately
ten times larger than that of CRaTER. Thus, We verify that
most of GLE-like events are associated with the energetic
solar cosmic rays.

[P-92] Monitoring and modeling Total Electron
Content over South Korea

Yunji Woo, Min—kyung Kim, Chan Bae, Sun Mie
Park

"Korea Science Academy of KAIST

The ionospheric Total Electron Content (TEC) has been an
important descriptive quantity for the ionosphere since the
advent of research satellites and Global Positioning System
(GPS) satellite. TEC is the total number of electrons present
along a path between two points, with units of electrons per
sqguare meter. In this study, we have investigated diurnal,
seasonal, solar, and geomagnetic variations of the
jonospheric TEC over South Korea obtained at the Jet
Propulsion Laboratory in 2000 and 2008. It is shown that
TEC has peak values at local time 2pm and reach minimum
at 2am. TEC values show seasonal effects which they reach
maximum around the equinoxes and minimum around
solstices. In addition, we have studied TEC deviations during
severe geomagnetic storms. On the other hand, we have
compared the International Reference lonosphere (IRI) model
predictions with TEC measurements. IRI-TEC has the same
tendency of the regional variations, but almost of IRI-TEC
predictions are underestimated, especially in solar maximum.

[P-93] The renewal of ISES website
Ki-Chang Yoon', Sunhak Hong', Jae—Hun Kim',
Jin-Wook Han', Yung-Kyu Kim', Bowon Lee?,
llseok Kim?, Ye-jin Han?, Jeong-Deok Lee?
Terrance Onsager®, David Boteler



"Korean Space Weather Center, National Radio Research Agency, Korea,
*STLab Inc. Korea, 3Kyung Hee University, Korea

‘NOAA SWEC, ISES Director

ITS Canada, (formar) ISES Director

To improve outreach to worldwide users of space weather
information and to enhance communication among all ISES
members, the ISES website has been renewed.

[t has been open to the public since August 1, 2013
(www.ises—spaceweather.org) with a new design and new
content. The "Space Weather Now" page provides the past
and current space weather status with R, S, and G scale
indicators. The "Members" page describes a brief
introduction of Regional Warning Centers (RWCs) and
Associate Warning Centers (AWCs). The most notable
change is that discussions pages have been added, which
enable information sharing among ISES members. In this
menu, the "Latest Forecasts" page provides a forecast portal
of space weather by adopting new technology which directly
brings each RWC's forecast to the ISES site. The "Space
Weather Discussions" page provides a Social Network
Service (SNS) based upon a bulletin board to discuss
specific topics for space weather among ISES members.
The "Enlil Discussions" page gives results from the Enlil
model and analyses of the results by SWPC, KSWC, and
other partners. The Enlil model is used to predict the
properties of the solar wind, which is a fast-moving stream
of charged particles emanating from the sun, and can give
long lead-time warning of geomagnetic storms. It is
expected that this new ISES website will be helpful to share
information and to inform the public of space weather.

ol

[P-94] W22 B0 0I5 2o HLS A
ASSA EEZI Zd0| A0S SHE AR
R

oML’ o1FY!, 2=l FRE! 2&F'

'(F0IA0I, 2T

=
2.
(]
o
[ol
Y
=y
il
1o
o
=,
3
!
rir
iG]

il
>3

o E‘ZO
2L
30
&
™

(e} o
e = O
il
1o
=
mn’.
=
%o
-
o
of rr |o
I
At

2 l_ﬂ
Bl
Jfu
_>\i
Al
2
E)
)

53 547 558 49 A6t

SRS(Solar Region Summary) A&7} A
TFAXE THATGATFURRA)Y 20139 'HESH
9 CME 4EZ 7 A4l d3to=A, 201285
A=l ASSA(Automated Solar Synoptic Analysis)e] <&
& 27 SOHO MDI Ahgol Agste] A= SHT 55 A
25 Al o1& f8ke] 1996W-E 20117149 7]k
of 24 4% SOHO MDI 144 & =717 o]n|=] zfxe] o
sto] ASSA dalelgd dEHoR AH8ForM, 1549 7)3t

ST | T > (R )
)
4
NE,
SU il
=

o Ax wiE RE ST dig 94, WA, Mcintosh 22
2, MtWilson 2713 Fdl, S44, B9 7R S35, F
A, A71EEA ¢ AR ERE 5o gokdt B
52 PUdF ASSA-SOHO 347 %% Aug A9t &
= = =

=
T st [
4 daezs A L A48

fl 24 ol (i ol 1o g 2 of

Mo b b > o

"2EMIOIR Rl RFTMIMNIE
2SETsystem, inc.
SHaltHal L RFTEAFS}

g5 skl o
53] "= S Fh71 B A (NOAA) S -F87 B AE (SWPC)

S T
o 4+ Sudden Impulse(Sl) @4ell e HH Mu|AE A3t
Ao 2 W] whet A
7= 4T A AEA ] wstolt), Sld 93 frEHE S32A4]
F3HUltra Low Frequency) @4to] &&A gloH, TA9%E A
el Al Sl @dell gt dEuake] AeA wshe] wh-uke] w
g4l wkgo] A Qi wTeAE By A4 AR
g 7|22 3§t ARV wEEa Qv AR By AWA
(LT UT-70]8 3h=t& UT+9o=2 oF 16A]7ke] A7t Zjo]2
Qlske] Slofl oigt wjjA A wkgo] wolw, o]o uwhe} I A
oAty AN A 19965 &5 oH, AE,
AF AHAS o)gste] Sudden Impulse(Sl) @Atel ik wi-
oA S Blsta, B BAS Bt s AEAE o
43 Sl AR AAE FE8taAt g,

%2

[P-96] SOHO LASCO % STEREO |42 =
AsE 0I88 CME Ats 3 Z12E Mg
01™e’, &8’ QEE o142, FRE'

(Z) A0, *eRETIR

Bl DAEtE  ZRuEAHE(Corona Mass  Ejection,
CME) @2 A+ F3H & IS VAR 5374

&
NS 8iA CMES] HAT o1 Weks A &HoR s
AY wl$ Fgsit}h o] dAToAME SOHO LASCO 4t
STEREO A, B 91419 COR %4& o3ty AR/ HE &
& CMES] LS AEs A, 72 GAlA HEH CMES £43)
o] CMES] WAIAZ, CME W& &%, 3319

#22 ABdhe LnAFE AL 2 9

BA2TAYYY Rloed 23, 20138 108 65



FAHORRE Y A(), ZH0) HEAR WPt AFAZH
co2 At [r, 0, timele 33 AEE AYAsISIh A
¥ 3y AmdA CMEE AZEdta 7F AdA #=5 CME
o] ¥ AZH Y ZHPosition Angle), AT FoE £Eet
e IS AESIl ol 7 AR ESNE AEE CMEY
HANZAS FoR FU% CMES Aelsti, 49 A3
AA HRE o3 33 WE W H &5, UEES AE
stk H dagFe MRS 5k A4F<Q0 CME B #A
g AFo® £¥T 4 9l Ao Jddth

[P-97] Van Allen Probes ?I42 &
2l EE AAE Ope
lej' SIS, OIXH&l, Z2Hst, SHS
sRM20IRS
Van Allen Probest 201211 NASAoIA #habgh A+ HRARA L)
ASAH LR HolAE FollA Gx 2 A7-A718E B531]
ARE ATR AATeR AFse 4FE FIdsta ) o
AEE o] &3t $4o] sl FFEddAY 874 W
5= ﬁ;ﬂ jl.oL%L 2= o] sﬂ}\ ‘Zr 75]
of A1 X}‘fe Xﬂ*ﬁﬂ Z F Stk @ AT ATF Yol A
6m $4 Al SHHUE 1531o] Van Allen Probesol| 4] A
oz=87 x}JLg Faleta gloh o] =EERAl= Van Allen
Probes $14d<] A7t HolHE &3] $3 A A7 Z=2
a3 e ) 71sstaal g “/‘]ﬂ 94 dolHE 47
el FAE AR JHU/APLAL A58kar JHU/APLIA A2
g dolHE oA 7HHeE Z]r‘”o] a3ty olg sl
JHU/APLZ}F SSH Tunneling & AME3ske 101 B4 TREZZ
bl A AAL FHEGion, CDF(Common Data
Format) X9 34S matlabo]y}t autoplot?} 22 4 =21
Aol golatA AEsl7] Aot ME L2 A8 e, o] X
2ade A FEos yHoXed], A COF A st
£ datatS ¥ DB3 H&, A AFE DBl ¥
Agt o] Fdg FEdt] GAH AT HeE AHE A%
© i AR dake 99 oA dojHE 2EE 4 4
5 Aol HY o] RS T3] oY AMgAEC] 4
o|A 5 E3alo] AAIZF Van Allen Probes AES "EL T UAS
ek oluel #AS dloje o] HuE Fato] BdEEel g

9707 WEE 44 #F T 5 Ak

oL
Ho
ofo
N
e
=

ﬂH

ml

2

P

[P-98] R & aE s 2o
s NXI| &5 2 8

24
OlXI&H",

ABE, Bad, wHR? AR, SEH’
'SETsystem, Inc. *ZREMIICIPR LTMIMMIE

-

A7) EFe] 3l ol
AMAL 59 2o PP Aeslel 445 2o gy sl
A7k B 9 :

cigte of A

=3 old, e, AF

o
k1
)
=il
fil
‘0,
o
K
o,

[
_v;
‘0,

it

>
o
i3

F
J-EJ
r>~l
o
e
-
rio,
o
-
2
o
=
v
o
2>
-

66 Bull. Kor. Spa. Soc. 22(2), Oct 2013

ol A S = 7189 f= AFE Adehs 2E eHd
< 7ledt &4 #5429 A A5E Fd BEE = AR
S 7K, e, AR frie dRAEs Hlus S
she BEd a7 e A9 Aeg A4 o8 wEeR
AR A5 gle A/ ARHAAM wAEs A
71 i ARE A5 on, AR FE JF f=
A i o] Wuigo] & Ao Ydidn

3T f7IAeR Add 9 AAHES AATIAH e
2 Qo] HAPdolt ARA wmol2E BANA A LE
T S THE ¢ lonz Aagd] Agsly] del ut
EA AN S Fel A eR EAT flee A
Sakolof g}, dlolel M)A wgEEe AAuAgd A
AEE Eaf dlolE A fHe] A A 84S

A 2111, XWJ}XW’“ HeA 1@3 HlolEl A=A R A
7

1> O ol o
10 mln: R mlo

0% X

%
pra o8 AT A
i

ato] CME Shocks AE2.

gl WEE CMEE XHLXM’%ﬂ FEFS

Sudden Impulse (S)$} 2-& #2}7] AHHAS

Shocks ACE 94 ABE AASH (AAE %A 27

ot} SIE dFT F JonE HANTORE AT AEE

g5 e ‘ﬂ]ﬁl‘ioﬂ - &5t &
Al

O d
"k
Ho
> oox W
E
01_0‘_,_}'_,—&

sk R 95 A s, 298 A% 2
=

F9 &%, 21, A1 Bt Bze| 7Y WEE EAdto]
Shock ¥h#7]5el 88 4% CME Shocko.® Q15 =% 3
itk CME Shock 14 %ﬂ 1%0 el 71 ARE St
FE &= 20km/sold Tk D= 129 Fh e A
Bte] S7k= ARl 715011 SOHO 4 #5 ARE 9

£3lo] uEo]x CME shock BAES} H]ua}o] Uio}gi . o]
H dngs s sske] A7) FFolY 8l 45E WEi &

&40z £98 + 92 Aoz A,



§FAEAN 9Red 2 4FL e Solyom

ARARE LE AFE o F S Sl 9
o ol 394l 2P
7} aFsloiA, AAE o7
A=A Azl Aasth A4
EEE S EREEESE
o AEe oz 4K, Ao
F27] 59 4% PP

O e T
2=

o 2
to
X,

=

=
<)

u}

2
pll =
o APLQTxA %

o
:L
fl

)

o3
.

[P-102] 8= SDO HIOIE MEE 98t Mz &
HE ANAY =

20|, FAE, WX, HAS, B, FTHA,
o= o

simae0Re)

SR AEATEE NASAY 534 #3942 SDO(Solar
Dynamics Observatory)9] o8 3 2 A4S $I3 do|H
AHE FF8ck 3= SDO dlolE AlEE A28¥E ek}
E3mnel g AE YA FEeE 98 JSOC
(Joint Science Operations Center)¥2] €S 53k SDOY
A A EAA S HMI(Helioseismic and Magnetic Imager) b
AlA(Atmospheric Imaging Assembly)] Hlo|ElS 38l A%
st} JSOCE A4l e Z2 13l NetDRMS (Network Data
Record  Management  System)9}  JMD(SOC  Mirroring
Daemon)Z o|&3ato] 1< 2k 70,0007H¢] HolH #a=E 57|
g} ska oF 1.5TBY 1&F 4 #5 FITS vlolHE 4, A
%, #egtt g SDO dlold AlEl= HMI, AIA A1 HlolH
g Asta felste] sl 2 Soprol 784 AFAEA
AT8 dolHE ATste Ad &g ). o] LxAA =
= SDO dlole] AMEe] Ay B ~EZA] A|2Hle sf=go] T
AP 185 dolH 57185 Y3 AZE O A2 A

el 2-7f sk ar gt

[P-103] STSAT-1 R142 XM HIIZ 25
AURIC 22 Ztet Hln 24 ¢4

2s4l, 256, olstg’, 01EE?, FAF? O

[uid

]
[=]
'EHEL MRLFTS, BEED ISR S5t

Sty =94 15(STSAT-1)d| BAlE 449H F33357]
FIMS(Far-ultraviolet Imaging Spectrograph)”7} L% 685kmel| A
limb scanning 53+ 43g<] vhdj7]% (0l 9894, OI 10264,
NIl 10854, NI 1134A4)3} o]o] ]3] AURIC EHZ AXkak
71% #E3 vaEidth AHAA SA40] oge dd FHE
71 #AFo=2 dAFste o] HAHolrh. STSAT-1 942
2004 8¢ 3Uol di7]FE #|SIGAR, A ASHE
AURIC 2 Tz 738 2000 |5 ALletA] E3ic} upe)
Al STSAT-1 9] #5499 F10.7 #3 Al-e] 22 1984 8¢
64& 7Hdsted AURIC RES Atslch. dd9] Aka 9t
s oy 7 o wWslely] wite] AURIC EdEdA
A G4 1R RS oA Y A (EF 9E9 05 1,
1.5, 2, 2.5, 3= geate] ARXEGITh ¥l 744 di7]Hel
3 FIMS #5533 AURIC 22 Atk wust 23,
NIl 10854 ti71%¢] limb ZZsle] Axgkat 713 2
Stk ol #5E NIl 10854 t)7]Fo] I Aradx
A, A o] o] gutste] FEA O R gHlo] HAAY &
37} o] AURIC RHlo|A 2 78% Aoz Helth Ol 9894
7149 45 AURIC 22 ol x] Abagdztel] ofgh FmAketd
gk Alte]l AG8stAl o] HAA] gkot AZA R} AJE] A
ARE AT, OF 10264, NI 11344 t)7]3% 94 #33k3t
Akt ZFol7F Yel =, AURIC ZEoA Hugh HA}
T AR 2o Aer R\t FIMSY limb scan
o A7} ¥+ tangential altitude 7} A2AED W71 (Ol
989A, Ol 1026A)°] A2 AL di713 (NIl 10854, NI 1134
AR =74 yeygon AURC Rdx 28 73S W)
ol AtatAE Aa FAEG ¥ e X REP] fil

2 Rror}

TR T Y
o v
fo ol i

g

ol
=
j=3
=
‘\),]—

N o

BAQTAYYY Kool 23, 20138 108 67



K0
.m_

il
0

70
72

73
74
78
80
- 80

TEQFETFBEB] AFTE T 1A eereeeeente et

o

o7

W

~

O

X

o

T
‘_é_.:._
e
o

oH

81






el 71ofet= st 5 e

o
19953 59 39 A AT (43]) & 33 Fde vhE Zse] weh Y3jeck
19964 5¥ 49 WA 1. B 83]9 3ol HuA = A= A Y 2019 =
= 3 Ae oo} 45T AR AZ o)A HelE A
}]]l;g_ %Z‘l xé§] J ?5]'/‘3?@]?&9—& ?le_, 01:@]7]_ A?__Eltq 01§]:qu_
_ sHE FHgrerA 3ol Hr.

ALz (F4) o] M2 AFE| ke °l°‘°ﬂ Caikad HEM 92 ugq@;g 22398 37 AHo| skl Helgl
Fopyclel Agedel Bk WE Aol W go] oA AR FHlA Fujah
sete] ) 1 &8 % Euoﬂ 7118k volrt JJr 3 #2319 2 7B U oA} = ZHA} 2019 EHo|
ghe] Aol ojupA| g HHoE Pt olato] o]AlE]e] %018 Hlojol FhT}

A2z () of WA AbRl = -F3}ekE](o]s) & € A8Z (o]%o} Ag]) E 83 FUe TS zho] ool 7
s} dhek Astal, Jo¥ A2 The Korean Space a= ; g h .
Science Society=. ¥} Lo 4% 9 e Ange ek gnre o

2. f9e ATUES & & Qx, A /nF & ek,

A3z AHF2e) 2AA) 2 839 FE AbFLs AESE 3. A3 33 el %Qé}ﬂ, HE gtAol @5 H}
Al AT AEE 134 AAdiEt HE) 14101] =t o] we} AAQRT PAARE zh=r)

A4z (AF) 2 3l Al 129 B24& 24| 9iske] o A9% (3o 2E 2 A)

oo AL 5} s olol o .
= A 29 L ¥ g8 a8 doE 9u & g
1 84 33 A3 2. % 33e] Hgonn ¥ a5e) B4 wAHE P9
2 azidasl g % T e 99 £48 HAeE 49E 39S 1
8. shenel 24 4, 2 o olrbgle] AowA AW Ex AYE 5 o
4. Sze] A
5. TJrfiM%ﬂEOﬂ w3 Al 2 A9
6. 71EF ¥ 313 BHo] A ALY A3t 44
A5z (MR Fefolef el sFaah A10Z (A9) B 3|0 ke A9e =r),
L ¥ g7t BAAS Fadel oA 1 FaAle 1.3 & 19
A Awste oloe ol Fgow Bt HE 2. %314 19 o]4 391 oy
o)g A3l vl HEHY HelE o} 1 At 3. 2 21
Ans FalAdlA RRAD S ol 4. oA} 1591 o]k 2091 ol (3%, %84 X
2. % B39 BA Al SO Qste] ATHE o
o waAte A, FAG, 2FA, A BE g1z (999 <)

o =
s =
71eF ALE A A9 Sl sl ApdS FA] e 1 ol9e] o] odow at} thul §3e dols

?j] =4 o= T
ik
A2% 3 2. 949 47] F Aol A7 woll= 2/1€E olule] o
Ablel A Bk, B ofF AT dde 947
L = gAY gefr|ztew gt
Aoz (Bde] T/ 9 AA) 2 3 A9 TR AALS 3, 9192 9ly|7} By ToR@ty Lot HE S
thet 2 WA= o ARE et
L A8 Asde 58t A 2hs oA
tighell A st = el A AHE FE A2z (e Aedd)
A e oA FEd A4S 7R Aeka A L 33L& F3old AEsta 2374, oA} ¥ Al
a8 . SRR R
2. SHAgel A st sk Al S 9. Q71A9 Q9o FdL 1 AYe MEe 3|0 A
Ei 2o Fd AR FAARI U= 7 E= o o8 AH &Y Fue] 522 Wolok drh
3ol A T5 A4 % 7H Apgta 18 A
3. w3 TRIY éﬂ% T Weld3lolA g3l A13% (3% 2 25 Fo] Am)
a2 F=7 WHO*W A L gge 2 oag rﬂiom o8] g Be, &
4. HoA3d: Be3de FHE ] FH o] AAAY 8, o) A3), o]Atgle] o o] Hrh
& g3 5@.%*301] Gl aHol 9= At 90 BaAe FFe AR= wAse IF GaA] 23
5. Zx3| 9l x| 2 3] gdid g2 % 75 4 2 AR} 8o AR gl
P95 3 AlQl Ee 9A
6. 71¢s e V1AL & g3l Ao FEsta Ab A14% (o]Ate] A=)

70 Bull. Kor. Spa. Soc. 22(2), Oct 2013



ox
i
*a
=1
o

1 oAbz olAlglol EAjste] stale] ol Wt ALy
s, Bolgs £ 5% o
AE Az,

20l whet o)A} FolA FF, AR, o o)Al 5L
F gk,

ﬂHﬂ FU‘:L - ﬂllo

 oae] 29 1 G B AT GARIE

3. A 15 9 259 242 24 EE 2HE Aol 3)
22 BAT Wl o)F oA, FIo| 1 AYS
7sn am ARA e el HelEy 4
ol 7] waahe o

A4 53

A6z (F89 74 2 %) FI& AIdez FAs
U AeS Aot
3% AEel Bw AR
2 A WAl B A1F
3 o4k % A 9l
4. AFRAZ Y 59
5. 7]E} Fa3 Ahg

ATE (53] 24)
FAE A/1FAG QAFAR ra ol 603
QA

&

2335 1 9ol ), 1% SE W 18], IAE
5]1_ EJ—‘—Oﬂ ‘43} _)]\_;gt‘;_]— T /\]E}'
2. oS 3ot Wrlste] 3] 7 7zh 3]

Al Srsto]oF gt
3. &= Al 2@ SAARe FatolAnt ofE2 T
Atk

X

A18x (T34 A5)
1. F3= U ‘ﬁlt A3l 5] 10139 EAow

LNt
2. %39 A= 248 459 T Ao o
Ag. th, 7HRESe e ool Agant

arad

@A 152 A 45 TR Gk B 284S 97

@l g 4S9 108 1o4e] Fojs] =4
2 ANl 28E 278

2 3 28UA7L YARAG B2 0l V1A FoRA

E71538 o= A|&o)A} Tk s
2ol 10]4+e] Z]—/HOE 3}8}47]
2 $38 230% 4 ok

ol g 3= 24 oAl F AFAe Al o}

A% (F3 AR o0F EE 4ol vg 4 &
of shpel sjgahe el o1 olde] Folaba e,
L 99 A9 0 el ol Aol Bt A7
2. o EE A A4S Fueks Agons 43

o A 89 ofd} e AL
Ab% 32 A3

H
e ol Hodd Fuls drgers P

o<

o
do] F & Qi) Hee] & 309 o4 1009 o]
st2 3t}
Quigty] =

DAele A
@3d o) uE YA g HABE 5 oA
ke

@)7)E} o)ALE oA Heglel AAe] gvtn AR =

A2z (Fo¥s]e A
1. Hods= iLLHoﬂ AE Hod 329 1 o] &4
o2 Agsta, &4 Fo HMFRA IS A9

o Ao A= 71 T8 AMERS oA,

2. B3l = A71E3A Ee 3ol dasitha Q1A
SHAY Fulell dE Hodd 479 1o)de] A& Al
Alste] 2xe aFghd o] o] At 1 ¢
ZFo] Hth

3. Hods]ef ofrte= AW

o

Aglel 9% 5 ek

A6 oA+

ARz (olslel +4 2 7% olAsl: a4, 8 2
olAEZ P theel g Aol o AT,
L grgael # A

ARIAR Sl Bt g

L eRE AR Aol B Aba

R ECEERIERITN

o Aol elste] 1 Bael] ek A1

7 Fa g Ak

D O &~ W DN

A4z (o A5
L oAl oAb Ahre] skt F4ehA ohdshd

BT AYBY Aoed 235, 2013 108”71



o
i
*a
=1
o

JEERIES
olAkgle] Sl EHolAl shkge] Ao oA
o). thik ARl A 9ol ool ARFT,

3 2K oAl EMste] QAL A% F ek

A2z (o418 24)

L olAsl 3)4e] aath

2. ollEE 2ASTA T welt Aolx o) 7o
%ag AABe] 2 o)Ael A EAsoiok g,
olAlslE Al 280 FANG Falin AT 4
YO e Aol 496l FAa Aol 0
o Aol 9% welt EXSA ol Algolgin
o)z Felsii o4 4 9tk

262 (o] k3] Ao E4)
L 33e b 7 59 sfu sidshe 23877} 3
ol 2 AReTAREE 209 ool o]A}3]
Agatefof gt
DA A o)A} kR e 5]o)9] BAS AA|Ete] A
qes og

@A 152 Al 43.9] qrAel ofste] 2xls 273
ojats]e] £AATE AHAY B o]F 7|7
24 79 o] oAl 9] 27 Bbed woi= A
Ho|Al Bte] Aoz A&y Aol Fel&
Wol A3 4= 9l

3. Al 28 o3t o|Al3lE EA oAl &
obef 1 oS At

e nlo

_(

Q] Al

A27Z RE BN LR e

2.

Aol 54)

A7 At R 3A

Az () B sEls) Age vl 5
1 5)919] 3]
2. Ae] 2
3. 4K Sl

47105 4 ek o

W

A29x (BAERE) & &3]0 IAdEE A5 A= o
et

A30E (A4, Az, dih) 2 s3] A, AE, it ol
AR A IS A7 ARAAIE A o E7) olAhE] €]
g4y F3)e S90S dof Adr|ael A&

A3NZ (darele] A5
Ao ¥71% 239 o)A AH e
& wolo} g},

5) cAagle) AFe Rrolut A
el £

A8F B

ARz (3 & F3E satetaat & el S35

72 Bull. Kor. Spa. Soc. 22(2), Oct 2013

ABE (@AY AL AL) B G A4 ue] ol
Aue k8 wob F7 B AR

A (AW AZH) o Azkel Aol Bas ARAL A
& o|AkglolA Aste] F3]9] Hele ofof T

Feduh Bste] oNEOIN FusIR AT A

4 9 4 4 SE
I3 2T Addgu ug 062-520-6965  94.5-96.5
weg A A FEUEE 1 0431-61-2313  94.5-96.5
oAb e & AU ug 02-460-0234  945-965
oAb A H3F FHUIW uF 0431-61-3139  945-96.5
oAb 4 A g AEea wF 0652-70-2807  94.5-96.5
o A s d HEY A7 042-865-3217  94.5-96.5
oAb W A & e wg 042-869-2525  945-965
ojAb WA & *]*E“%l?i.“ﬁl E 7Y 042-869-1571  945-%65
oAb A A 4 Sojdhal ae 0431-61-2315  94.5-96.5
oAb o] o & "W]ﬂ{@wﬂ A 02-361-2689  945-965
oAb o &% Aqgmsustm @t R55E6 945965
ojAb o] £ u EFATY HEWY (42-865-3215  945-965
oAb 2 A E I eFEA AFAY 02-761-0031 945965
oAb A E A AA e W 02-361-2685  945-965
oAb A gt & AAdgal e 02-361-2686  94.5-965
oAb g 9 & HEY AT 042-865-3217  94.5-96.5
AR U9 A AA e wg 02-361-2681  945-965
A ol &4 FEUTA ug 0431-61-2314  945-965

e

L o] A& 549 &7ks HE dRFEH ARG

2,199\ 59 49 AR A7IF 3NN A4z, ATE, ABXE,
ANz, A12Z, A%, A4z, A21ZF, A2Z, A28Z,
ABZ NA

19969 59 49 AF
19989 104 239 703



ox
i
*a
=1
o

2000 10¢ 20 704
2002 10¢ 18 744
2007 11¢ 30 704
2013 2¢ 6 7HA

A1z 2 T3 A A 4z, A2 183 Al B2 ZAF]
o] 3ellA Arshs Aol B3 A FInh

A2z 3 Yol BA wa} g
1.3 A 50ekd
2. F3)4 309y
3. AL} oAk 10%HY
4. 394l 67k
5. AN (9] 1-459] A
6
7
8

Saof @ sl e 2

]946]- 7<4§]°J) 34l %
. A E A (A EAY): 19k

. 3234,
. 713839

W3, Bz A AA
D5

ool dfe] AlFeh Aol el AsHlE WA

1996 59 492H A3},
1998 10€ 23Q e Al Y3},
20019 1€ 1955 Al8gsich
L 20039 1€ 198E A3},
2008 1€ 1948 Algysich
< 2013 2€ 6YH-E Aldsic)

florlo rlo rlo rlo rlo

A2 AAAR JAAE 7
19969 59 49
20004 109 202

A4
N4

wafo] 1773}

Aoz AAAe A
o gatm, IHATNE

20006 10¥ 20
2010 4¥ 299
20114 10¥ 274

A7
7h4
7h4

Az B 33)o AP A 4 %9 83 gFof| _3],0:] 99
3], B33 agm Q3o Bek AES AE

Az (Ae)
1 (9193) S5l HeBES
ao}oq EREE Eu}

53] A5l A A 1e7]

2348) el el dgerd 484 hedEe A%
021 "‘J’}’ e T':T;]'

3. (2738 stegle] 54 By

A6z

A7

4

:_.

35 vt
(74 2 o4
4 A8 E BHAYS, A3, sk Ev 9
A3 E Frh
59 993= g3]e e wt AR 4 B
e @ Ak
Th3le] AE Eoke o3 UE] A&H =09 3o
g Foto] AT 5 Sk
AT3Y 54 e &F ok duield e+l w
ot FAR AT 4 ok
AL oxF] e T E Aol o] AVIE At
A gk
Z (&)
99 AE g 249 FAE sk AR EE A
afofof ?lE‘r.
A AFAIR2 AAA o' AAske] SRR
AR R R AR ARIAIE S o]ARS]e] Balskedof
ghtt.
. BoA] BElelA dik 9 g A A 3 4 Qlk
(A 9143)
(9) g3l A w3tel= A7) SaAld AAHE =
Ho 1/\]_ 1y 9 E9& J‘,_]_xlf‘f_}q.
(974) B 1*}7} s 2, AL 15
A o= 3 A3 FolA olxtEe] FE Ao
3]0l e, w9 Y2 152 oJU|2 & o]A}3]
o] FoAE Aol 3] dHE, e BF 2deR
ghtt.
(Fa74) A =i Fard 3 ARARER: d9y
A3l =23 & oAkl o] A A AlgFiTh
(49143
(45) 3h3lg o3 el =3 v #4372 4 %
ks Bgeh
(A1L74) LS 2389 590 ool A A3
A FolA o]atg] o] FolE Aol 3)7e] QwEh, <
e 2de R g
(174) F3 ‘32 T HE AT S ' 5 e,
ojALge] ol dg AA Al
(SradislEn 9 d3)
(95 stal7F ek 471 2 aA7] shedisle
HHE BE S BgEh
(A974) ALES E339 5% ol fde A3
A FolA o]atg]e] FolE Aol 3)7e] QwEh, <
71E 2do 3
1. o] A2 2001 1€ 1¥H5E Alsgg
2. 0] AL 2010 59 195E Alggir],
3. o] AL 20124 19 1958 Al &gt

2000 10€ 20 AIA

BALFAGY LY M22d 2%, 2013 108 73



o
i
*a
=1
o

2 1o A 20019 1€ 195-E Al

-

A5 olAte
20034 10¢ 174 AA
ALE o148 4TS SR o2l e ol FAL 5 Ak
A% FAG oAk ¥ Sale] Y Ux 139 FUAFeA

Al9] gk

B2 1 o] e 2004d 19 195 Aga.

W ALEHHOI SR Etets] AR 7 W

2008 49 24 AA

A1z (AHF)
3 AFS Y&ds FYE] st AAFEES Fau A}
o el A5, E3, ARANE Fa, 2ol
o7t o] J9& & 4 ot
L ARESel 5, 3, dwkA e AAg

322

2

2. AR RS wE 989 RS, £
el 98, 0|48 ol HolFn], Ao, Helna
S, AR, 37 71E AT B

3. Fde 87, fn W 2539 F9, 23, 54
Wy wage, gAug 2 /e SAEEYTe

wge,

4 ARAYHE A9RGB, SAErne
dolgulol, 8 ExlolAsh Aulzeld
A,

A2z (5 % ol o))
LS4, 34, Qe e s 498 gekid 42

2. Awolel 3 uid 19 1945E 129 319714 29
A AFHE Holg otk A% AFL AA
= AL 178 A7k sojof g,

3 AEe B AFE VIEE sto] AAshH A dte]
deActer A AT ¥ SFIdme}t A
o] AGA M Mgl Foma FHo] WA}

74  Bull. Kor. Spa. Soc. 22(2), Oct 2013

@erh

L w79z

2. WEA 9 FAA B 1o Fehe A
3. 7Iek FuE AAATE e A

LR Aed Ade 3hde Farne Fu 4
7

ol FE Aol distels 8l FRFE
Fth 29 ol A% 2T Ao vjstel 2%
A% 190 vate] 19 MM GHFE F0
ol o fh $A5E 098 298 5 ¢

@ SEfske 49 B AE AP B A%
Aow 69 23 4 gtk

® WAk PHES 2B & vk FNF /10

A6z (#le] Ad)
Ao Ade theat 2o
AR 604
71ek4 g 574

A7x o] A HAHA G AR SRS TEAF

Agts]e] el meth

B R (8) o] FAL oAkgelN $A8 BREH Fi
3.
2. (ABEA) o F4 AW o] UeF AYe ®
4ol whe QgE Ao

1. PUBLICATION TYPES, QUALIFICATION FOR
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Editorials, Review Papers, Research Papers, Technical
Papers, and Letters to the Editor.

Editorials:
Editorials are submitted by invitation only and will be on
topics considered to be essential by the Editorial Board of
the journal.

Review Papers:

Review papers will be published by direct submission as
well as from invited experts. In both cases, the work will
be subject to editorial review. Review papers should
critically review topics not only to inform the reader of the
background, but also to communicate the state of the art
and outstanding research problems.

Research Papers:

Following peer review, original findings within the scope
of the journal will be published. Critical and new results of
experiments or theory should be described in full-length
research papers.

Technical Papers:

Articles in this category introduce scientific work on novel
skills dealing with new methods and techniques with
results obtained from the methods.

Letters to the Editor:

Any issues of interests to the journal readership may be
contained in letters to the editor. Letters concerning
articles published earlier will conventionally be sent to the
author of the previous publication for possible responses
before publication.

2. RESEARCH AND PUBLICATION ETHICS

Research published in JASS must follow institutional,
national, and international guidelines. For policies on
research and publication ethics that are not stated in these
instructions, the Guidelines on Good Publication Practice
(http://publicationethics.org/static/1999/1999pdf13.pdf) should
be applied.

Authorship

An author is defined as one who has made a significant
contribution to the overall design and execution of the
experiments; therefore, the Korean Space Science Society
deems all authors responsible for the entire paper.
Assistants should be listed as authors, but may be
recognized in the Acknowledgements section.

Originality and Duplicate Publication

All submitted manuscripts should be original and should
not be submitted to other scientific journals for
consideration while under JASS review. No part of the
accepted manuscript should be duplicated in other scientific
journals without the permission of the Editorial Board. If

duplicate publication related to the papers of this journal is
detected, the authors will be announced in this journal,
their institutes will be informed, and they will be penalized.

Conflict of Interest Statement
Authors should disclose any conflicts of interest in the
manuscript.

3. PEER REVIEW PROCESS

Once manuscripts are submitted, they will be reviewed by
two or more experts in the corresponding field. The
Editorial Board may request that authors revise the
manuscripts in light of the reviewers suggestions. The
authors should upload the revised files with a reply to
each item in the reviewers' comments after revision of the
manuscript. The authors should complete the revisions
within 60 days after the request. If the authors want to
extend the revision period to more than 60 days, they
should negotiate with the Editorial Board. The manuscript
review process should be completed after the second
review. If the authors wish further revision, the Editorial
Board may consider it. The Editorial Board will make a
final decision on the approval for publication of the
submitted manuscripts and can request any further
corrections, revisions, and deletions of the article text if
necessary.

The review and publication processes that are not
described in the Instructions for Authors will be
incorporated from the Editorial Policy Statements approved
by the Council of Science Editors Board of Directors
(http://www.councilscienceeditors.org/services/draft_approve
d.cfm).

4. COPYRIGHTS

The Korean Space Science Society requires a
corresponding author to sign a copyright transfer
agreement on the behalf of all the authors in order for the
maintenance and protection of the Society’s ownership and
rights, as well as for the protection of the original authors
from misappropriation of their work. If this agreement is
not carried out, the Korean Space Science Society will not
publish the manuscript. This agreement is sent with the
proofs to the corresponding author.

5. PAGE CHARGES

Manuscripts accepted for publication in JASS will be
charged a base fee of #300,000 (US $300). An additional
charge of ¥10,000 (US $10) per page will be added to
this. Authors must pay additional page charges for each
color illustration. Charges may be changed without notice
by the board according to the circumstances of the society.

6. SUBMISSION OF MANUSCRIPT

Authors must submit the manuscript file to the Editorial
Office of the Korean Space Science Society using the
online  submission  system of the journal at
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http://www.ksss.orkr. We do not accept direct email
submission to the Editor-in-Chief or Editors. Incomplete
manuscripts will be returned to the author without review.
Manuscripts submitted to the journal must represent
reports of original research and must be written in
English. Manuscripts are accepted for review under the
condition that important parts of the study have not been
published nor are being considered for publication. Also, no
submission can be published without approval by the
institution and all the authors. The usual prerequisites for
publication will be originality, clarity, and significance as
relevant to a better understanding of Astronomy and Space
Sciences.

7. MANUSCRIPT PREPARATION

Word Processors and Format of Manuscript:

Manuscripts should be submitted in the file format of
Microsoft Word 2003 or a later version. Manuscripts
should be formatted in A4 size, double-spaced, using a
font size of 11 with margins of 25 cm on each side and 3
cm for the upper and lower ends. Pages should be
numbered consecutively, beginning with the title page.
Page numbers should be placed at the middle of the
bottom of each page. There is no fixed maximum length
for full-length papers, but they rarely exceed 30
double-spaced, typewritten pages on 210x297 mm (A4 size)
including figures and tables.

Research and Technical Papers

The manuscript for a research or technical paper should be
organized in the following sequence: title page, ab

stract and keywords, introduction, methods, results,
conclusion, acknowledgments, references, tables, and figure
legends.

Title page:

The title page should include the full title of the article,
authors’ names, affiliations, footnotes, and a short title. The
title should emphasize the principal objectives covered by
the paper. Authors’ names should consistently and
preferably be written in a standard form for all publications
to facilitate indexing and avoid ambiguities. If some of the
authors have different affiliations, use superscript numbers
(1, 2, 3---) after the surnames of authors and before the
names of their affiliations. Use a dagger (T ) after the
name of the corresponding author. The contact information
for correspondence should include the mailing address,
e-mail address, fax number, telephone number, and heading.

Abstract & Keywords:

The abstract should state the objectives and present
salient conclusions in no more than 200 words. It should
be a clear, concise summary describing the scope and
purpose, methods or procedures, significant new results,
and conclusions. The abstract should be written as one
paragraph. At the end of the abstract, the keywords should

76 Bull. Kor. Spa. Soc. 22(2), Oct 2013

be given in 3 to 6 words or phrases.

Introduction:

The paper should begin with an introduction that is
written for the general reader of the journal as well as for
the specialist. This section should include the background
and objectives, together with significant prior works.

Methods:

The methods section should include sufficient information
to allow the results to be repeated. Refer to published
procedures by citing both the original description and
pertinent published modifications. Do not include extensive
details unless they present a substantial modification. For
commonly used methods, a simple reference is sufficient. If
several alternative methodologies are commonly employed,
it 1s useful to identify the methods briefly as well as to
cite the references.

Results:

The results should be described in logical order using text,
tables, and illustrations, to make clear the protocol of the
study. Where appropriate, tests should be described and
supported by a reference to the original citation of the test.

Conclusions:

The conclusions section should highlight key findings and
compare the results of the work to appropriate findings of
other studies. The conclusions should be based on the
evidence presented in the paper.

Acknowledgments:
The acknowledgments section is placed at the end of body.
It could cite financial and any other support.

References:

References must be obviously related to documents. In the
text, references should be cited with the author’s surname
and year of publication. When reference is made to a work
by two authors, both names should be given using “&’
(e.g., Kim & Lee 199); for three or more author names,
give the first author followed by “et al.” and the year
(eg., Park et al. 2010). Multiple references must be
arranged in chronological order (e.g., Sohn 1982, Choi &
Kang 1991, Ahn et al. 2003). If more than two papers with
the same authors and publication years are cited, list a, b,
c-+- after the year to clarify (e.g., Jung & Han 201lab).
Only cite articles or books already published or in press,
not unpublished work “in preparation.”

In the references section, the references should be listed in
alphabetical order by letter of first author's surname. List
the first five authors followed by “et al.” if there are more
than five authors. If more than two papers with the same
authors and publication years are cited, list a, b, c--- after
the year in publication order. Abstracts of conferences are
not allowed to be included in the references. Lines after
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the first line of a reference are indented by one tab space
(“hanging indent” in MS Word). The style for citing
papers in periodicals is surname and initials of authors,
title, journal name, volume, first and last page numbers,
year, and digital object identifier (DOI) if it is available.
The styles to be used for references are as follows:

Journal articles:

1. Kim C-H, Kim H-I, Yoon TS, Han W, Lee JW, et al.,
SW Lyncis-advances and questions, JASS 27, 263-278
(2010).

2. Kim C-H, Kim H-I, Yoon TS, Han W, Lee JW, et al,
SW Lyncis-advances and questions, JASS 27, 263-278
(2010). http://dx.doi.org/10.5140/JASS.2010.27.4.263

For journal articles, list the short title of the periodical.
SIMBAD Astronomical Database abbreviations
(http://simbadd.cfa.harvard.edu:8080/simbad/sim-display?data
=journals) should be used. If in doubt about any journal
abbreviation, write out the journal title in full, or use the
ISO 4 standard (http://www.issn.org/2-22660-LTWA.php).
The followings are some acronyms used for frequently
cited journals:

A&LA Astronomy and Astrophysics

A&LAS Astronomy and Astrophysics Supplement Series
AJ Astronomical Journal

ApJ Astrophysical Journal

ApJS Astrophysical Journal Supplement

Ap&SS Astrophysics and Space Science

ARA&A  Annual Review of Astronomy and Astrophysics
AZh Astronomicheskij Zhurnal

BAAS Bulletin of the American Astronomical Society

JRASC Journal of the Royal Astronomical Society of
Canada

JASS Journal of Astronomy and Space Sciences

JGCD Journal of Guidance, Control, and Dynamics

JGR Journal of Geophysical Research

JKAS Journal of the Korean Astronomical Society

MNRAS  Monthly Notices of the Royal Astronomical Society

MmRAS  Memoirs of the Royal Astronomical Society

PAS] Publications of the Astronomical Society of Japan

PASP Publications of the Astronomical Society of the
Pacific

PKAS Publications of the Korean Astronomical Society

PSS Planetary and Space Science

QJRAS Quarterly Journal of the Royal Astronomical
Society

RevMexAA Revista Mexicana de Astronomia y Astrofisica

Book, Book in series:

3. Chandrasekhar S, Principles of stellar dynamics (Dover,
New York, 2005), 242-255.

4. Holmberg E, Magnitudes, colors, surface brightness,
intensity  distributions  absolute  luminosities, and
diameters of galaxies, in Stars and stellar systems, vol.
9, Galaxies and the universe, eds. Sandage A, Sandage

M, Kristian J (Univ. Chicago Press, Chicago, 1975),
123-157.

Articles from book,

proceeding:

5. Huchra JP, On the determination of cosmological
parameters, in Inner space/outer space, eds. Kolb EW,
Turner MS, Lindley D, Olive K, Seckel D (Univ.
Chicago Press, Chicago, 1986), 65-71.

6. Kim K, Hwang ], Sung S, Geosynchronous magnetic field
variations associated with the passage of interplanetary
shocks or solar wind discontinuities, in 2007 AGU Fall
Meeting, San Francisco, CA, 10-14 Dec 2007.

conference or Symposium

Technical report:

7. Mazanek DD, Roithmayr CM, Antol J, Park S-Y, Koons
RH, et al, Comet/asteroid protection system (CAPS):
preliminary space-based system concept and study
results, NASA Langley Research Center Technical
Report, NASA/TM-2005-213758 (2005).

Dissertation:

8. Park S-Y, Optimization and guidance of ascent
trajectories with inequality constraints, PhD Dissertation,
Texas A&M University (199).

Website:

9. National Radio Astronomy Observatory, Very long
baseline array [Internet], cited 2011 Feb 20, available
from: http://www.vlba.nrao.edu.

Tables:

Each table should be prepared on a separate page and
numbered with an Arabic numeral in the order of its
appearance in the text. When it is difficult to present data
that cannot be synthesized conveniently in the text, tables
should be used. Authors should avoid repeating data in the
text extensively that appears in the tables. Abbreviated
names should be defined when they are used for the first
time in each table. Tables should have a concise and
informative title with the table content between horizontal
lines. Vertical lines should not be used. The structure
should be clear, with simple column headings giving all
units. A table should not exceed one page when printed.
Use lower case letters in superscripts (a, b, c...) for special
remarks. Unaltered computer output and notation are
generally unacceptable.

Figures:

Each figure or figure plate must have a caption written in
one paragraph. For figure plates, a summary statement
should precede the specific explanation of each figure.
Abbreviated names are not allowed when they are used
for the first time in each figure. The explanatory caption
of each illustration should be understandable without
references to the text. Number figures in order of citation.
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Authors should place the figure number in the lower-left
corner of each figure, and the numbering order must be
from left to right, and from top to bottom. Citations of
figures in the text or parentheses are abbreviated, e.g., Fig.
1, Figs. 1 and 2, Figs. 1-3, (Fig. 1), (Figs. 1 and 2), (Figs.
1-3). When the text refers to both ﬁgures and tables, they
may be mentioned in parentheses, e.g., (Table 1; Fig. 2)
and (Tables 1-3; Figs. 4-6). Line drawings should be
prepared in high quality using India ink on tracing paper.
Computer-generated graphics must be produced with high
tones and resolution. Photographs must be of sufficient
contrast to withstand the inevitable loss of contrast and
detail during the printing process. Authors should double
check whether the text withstands reduction and remains
legible if a figure or a figure plate is to be reduced.
Electron and light microscopic figures must be original or
scanned copies from the original.

Review papers

Review papers may be solicited or submitted A
comprehensive presentation of a topic should discuss
previously — published material. Topics of scientific
consensus as well as topics that remain controversial may
be dealt with in the reviews. A review is organized as
follows: title page including abstract and keywords,
introduction, body text, conclusions or summary,
acknowledgments, and references. More than 5000 words
in the text, excluding references, will not be accepted.

Letters to the editor

Brief constructive comments about previously published
articles and interesting new ideas should be submitted to
Letters to the Editor. Letters to the editor should be
submitted no more than 3 months after the paper has been
published. Body text should not exceed 1,000 words and
should have references. The final introductory paragraph
must provide a rationale for the study starting with the
phrase, ‘In this letter, we--” The Editorial Board may edit
the letter, and if necessary, the board may solicit the
author for responses of the subject paper.

General points on text style

Verb tense:

Generally, authors should use the past tense or present
perfect tense to delineate specific events in the past,
including the procedures, observations, and data of the
study that authors are reporting. Use the present tense for
the authors’ own general conclusions, firm conclusions of
previous researchers, and generally accepted facts and
phenomena. The Abstract, Methods, and Results are
generally in the past tense or present perfect tense,
whereas most of the Introduction and some of Conclusions
are in the present tense. However, the tense may be
different in a single sentence.

Units:
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If authors describe length, height, weight, and volume, they
should use standard metric units. Temperature should be
given in degrees Celsius. All others should follow the
International System of Units (SI). All units must be
preceded by one space except percentage (%) and
temperature (°C or ‘K).

Numbers:

Except when beginning a sentence in the text, numbers
should be Arabic numerals. Authors should use commas if
numbers are greater than 999, e.g., 1,984,826. The 24-hour
system is used to indicate time, e.g., 20:00 hr.

Abbreviations:

Abbreviations must be used as an aid to the reader, rather
than as a convenience of the author, and therefore their
use should be limited. Generally, avoid abbreviations that
are used less than 3 times in the text, including tables and
figure legends. Standard SI abbreviations and units in
astronomy are recommended. Other common abbreviations
are as follows (the same abbreviations are used for plural
forms): hr (hour), sec (second), min (minute), day (not
abbreviated), wk (week), month (mo), year (yr), g
(gravity), SD (standard deviation of the mean), and SE
(standard error of the mean).
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5,134,400 | 10-3 ¥HIS7|u]& -
10-4 7|52 1,171,370
10-5 A28 -
11. Fay| 330,000 330,000
12. A=A 300,000 300,000
13. A EAH| - -
14, A& ZH| 236,800 236,800
15. &34 1,590,900 1,590,900
16. R|2YA] 500,000 500,000
17. R3] - _
18. A atAAH| - _
18-1 g5 olx] 2H% -
>4 A0 156,539,245 Al &A@ 99,020,624
AU o]g3 186,329,380 7] 0|22 (B-0-0) 243,848,001
g A (@=0+@ 342,868,625 & A 342,868,625
AdE odg 186,329,380
g712(+) 57,518,621
Ap7lold= 243,848,001

88 Bull. Kor. Spa.

Soc. 22(2), Oct 2013




H31% H7153|

2. EJAAA

3712013109430 & A

w91 (4) 7120123128314 & )

a % = 7}

I = o =

97](20131)(A) 27](2012:3)(B) (i3]
1.591on 155,690,900 120,607,372 35,083,528
ISR 19,880,000 15,790,000 4,090,000
7182 - 0 0
il e 63,136,500 40,867,372 22,269,128
A= 13,640,000 21,150,000 -7,510,000
) 9,500,000 9,000,000 500,000
Rk 8,400,000 33,800,000 -25,400,000
£y] 30,000,000 0 30,000,000
Abd ool 6.000,000 0 6,000,000
S| 5,134,400 5,134,400
2.A1gy] 74,364,495 104,002,210 -29,637,715
LeJArG Y 17,765,465 63,611,200 -45,845,735
&8 A 36,994,130 28,072,110 8,922,020
H| 71 &5 AT ] - 0 0
A ArAY] - 0 0
3] ojH] 868,900 1,802,900 -934,000
£u] 18,736,000 10,516,000 8,220,000
3.4 o] Ql(1-2) 81,326,405 16,605,162 64,721,243
4.7378-2gH] 24,656,129 34,434,440 -9,778,311
a8t AdF 13,297,960 19,909,192 -6,611,232
Y= (ERd) 656,870 1,727,883 -1,071,013
SH=/EAY] 1,054,590 582,300 472,290
Na5d=/a%y] 6,689,009 6,377,625 311,384
g 1] 330,000 660,500 -330,500
3 zH] 300,000 200,000 100,000
Q1A E A - 0 0
AFF-8-2H] 236,800 296,200 -59,400
Z7g] 1,590,900 3,471,740 -1,880,840
R 2BAT 500,000 1,209,000 -709,000
Al - 0 0
7 B EEAF}IH] - 0 0
5.734}o]Q](3-4) 56,670,276 -17,829,278 74,499,554
6.1 4l 848,345 6,209,117 -5,360,772
of| Z-o] A} 23,185 5,072,367 -5,049,182
ARIAN/ZAIZF 825,160 1,136,750 -311,590
7. A4 9Ju]-& = 0 0
8.4 K 0] 2] (5+6-7) 57,518,621 -11,620,161 69,138,782
9.921Al5 - 0 0
10.947]4=0]2(8-9) 57,518,621 -11,620,161 69,138,782

BReEZNGE Y A9H 23, 2013 10¥

89



H 313 d7I53

A zE
37120131 109€30 & A
ECIE)) 271201214129312 @A)
I o 5%
alr
ol A =(2013'9)(A) A= (20124)(B) (A-B)
A} 4k
1. S5 RpAL 243,848,001 186,329,380 57,518,621
k= 0 0 0
HEoZ 71,835,376 14,316,755 57,518,621
710l= 172,012,625 172,012,625 0
2. =xto} 7|EbRpAL 600,000 600,000 0
Aeh7tdH 600,000 600,000 0
3. LRApAL 5,000,000 5,000,000 0
CMLIE 5,000,000 5,000,000 0
INAE | 249,448,001 191,929,380 57,518,621
2 A
1. 5554 0 0 0
2. ARFRAY 0 0 0
BR8] 0 0 0
A2
1. Ateg 36,400,000 36,400,000 0
2. doj g 213,048,001 155,529,380 57,518,621
ol o}z u] 2 0 0 0
Af7]olg olelgloZ 213,048,001 155,529,380 57,518,621
(F7]%0]2) 57,518,621 -11,620.161 69,138,782
RS 249,448,001 191,929,380 57,518,621
B9t AHEEA 249,448,001 191,929,380 57,518,621

90 Bull. Kor. Spa. Soc. 22(2), Oct 2013




H31% H7153|

4. AAE(2012 SAEE) A4EA
ROIC) 717k 2012 1.1~ 2012, 12, 31
=4 Al &
e 2 o e 2 o
RS 15,790,000 1. WaArA| 63,611,200
1-1 A3y 12,790,000 || 1-1 QI&fy] 16,428,070
1-2 E93]y] 3,000,000 | 1-2 =AW 8,300,000
2. 7|83 0 1-3 9235, ME 35,000,500
2-1 RAQ7|82 0 1-4 A 9 3,882,630
3. shautm 3 40,867,372 1-5 AHP 52y 0
3-1 Batar)s] 20,940,000 || 2. 8-&3§AHy] 28,072,110
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7-1 8A7bRY] 0| 9-2 7=z 1,176,554
8. AreiQ]4o] 6,209,117 9-3 Wol57H| & 577,100
8-1 o Zo]x} 5,072,367 | 9-4 7|etgat2 862,971
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16. A7y 0
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3= 20143 o 1HA) 2013 7}E%H(B) =7HA-B)
=5 ES S =5 ES =
IR B 24,000,000 22,880,000 1,120,000
1-1 Ag]H] 21,000,000 19,880,000 1,120,000
1-2 E83]y] 3,000,000 3,000,000 0
2. 7193 0 0 0
2-1 XR718F 0 0 0
3. gaUnyg 70,000,000 64,136,500 5,863,500
-1 Stade 35,000,000 41,514,500 -6,514,500
3-2 7hgsh&ts] 35,000,000 22,622,000 12,378,000
4. AN = 25,000,000 23,640,000 1,360,000
4-1 JASS 25,000,000 23,640,000 1,360,000
5. F14 28,000,000 13,500,000 14,500,000
5-1 d+=H 15,000,000 10,000,000 5,000,000
5-2 7149% 13,000,000 3,500,000 9,500,000
6. AlYa 19,000,000 8,900,000 10,100,000
6-1 1= 18,000,000 7,900,000 10,100,000
6-2 A+AE 0 0 0
6-5 7|E XL = 1,000,000 1,000,000 0
7. 94| 0 30,000,000 -30,000,000
7-1 &9H] 0 30,000,000 -30,000,000
8. A4 0 6,000,000 -6,000,000
8-1 &7t ] 0 6,000,000 -6,000,000
9. Athel40] 5,600,000 868,345 4,731,655
9-1 o5l #t 4,600,000 43,185 4,556,815
9-2 OIX]A| 0 0 0
9-3 AFRX]YH] 0 0 0
9-4 A= 1,000,000 825,160 174,840
10. &4y] 0 5,134,400 -5,134,400
g A 171,600,000 175,059,245 -3,459,245
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1. aaiAIQdy] 38,000,000 23,125,465 14,874,535
1-1 Q1] 16,000,000 15,371,400 628,600
1-2 HAW 8,000,000 4,610,000 3,390,000
1-3 95854, ME 10,000,000 -265,935 10,265,935
1-4 AlAFH] 9 3,500,000 2,910,000 590,000
1-5 1PHE 5= 500,000 500,000 0
2. stH&3iAy| 60,000,000 66,994,130 -6,994,130
2-1 B&t2r)3) 30,000,000 36,994,130 -6,994,130
2-2 71eEta3) 30,000,000 30,000,000 0
2-3 v]7]st=t 3] 0 0
3. H| Q7|5 AA Y] 0 0
3-1 ti5ahid 5 0 0
4. Y3 AtA] 0 0 0
5. 3]oJu] 2,500,000 1,568,900 931,100
5-1 o]At3] /3] 1,500,000 1,017,900 482,100
5-2 ©]93] 1,000,000 551,000 449,000
6. 29lu] 0 18,736,000 -18,736,000
6-1 LoIxIAMY| 0 12,736,000 -12,736,000
6-2 £oI7HAY| 0 6,000,000 -6,000,000
7. 229 U2 20,800,000 19,443,623 1,356,377
7-1 UjxolAy] 19,200,000 17,947,960 1,252,040
7-2 E)RIZA AL 1,600,000 1,495,663 104,337
8. Hyz 960,000 866,870 93,130
8-1 4t Bd g 960,000 866,870 93,130
9. 9 g /EAIH] 1,200,000 1,354,590 -154,590
9-1 Yuromy| 1,200,000 1,354,590 -154,590
10. 2otz at/d3]y| 7,310,000 7,089,009 220,991
10-1 &3]y 3,110,000 3,000,000 110,000
10-2 7tesg 2,400,000 2,817,639 -417,639
10-3 HoE7u| & 600,000 600,000
10-4 7]Et2ap= 1,200,000 1,271,370 -71,370
11. ZuH] 660,000 660,000 0
12. ZAx A 300,000 400,000 -100,000
13. QU EA}y| 0 0 0
14. A}28Zy| 500,000 436,800 63,200
15. &XH] 3,000,000 2,290,900 709,100
16. A|33AtH] 1,200,000 1,100,000 100,000
17. R3] 0 0 0
18. FH3IALAY] 0 0 0
18-1& o] 2] v 0 0 0
19. 3024 749 ApQiy) 20,000,000 20,000,000
A & A 156,430,000 144,066,287 12,363,713
Z7]014(F71+) 15,170,000 30,992,958 -15,822,958
gt Al 171,600,000 175,059,245 -3,459,245
2. EHIA(F7]0012)
3= 2014(A) 20134 (B) =7HA-B)
A 7]01Y92(2012.10.7) 172,012,625 172,012,625 0
=7 A= (o]]A) 10,000,000 0 10,000,000
SHA| 182,012,625 172,012,625 10,000,000
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