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observed at King Sejong Station (62.2S, 58.8W),
Antarctica: Jeong-Han Kim(KPRI), Yong Ha Kim(CNU),
Geonhwa Jee(KPRI)

14:45~15:00 [I-2-4] Gravity wave activities in the MLT
observed by a meteor radar at King Sejong Station
(62°S, 57°W), Antarctica: Changsup Lee, Yong Ha
Kim(CNU), Jeong-Han Kim, Geonhwa Jee(KPRI)

15:00~15:15 [I-2-5] Intial observation results of KASI VHF
Coherent Scatter Ionospheric Radar: Tae-Yong
Yang(KASI, UST), Young-Sil Kwak, Junga Hwang,
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Jae-Jin Lee, Seong-Hwan Choi, Kyung-Suk
Cho(KASI), Ho-Sung Choi(UST), Young-Deuk Park,
Yeon-Han Kim(KASI)

15:15~15:30 [I-2-6] GPS TEC Variation over King Sejong
Station in Antarctic during 2005-2009: Jong-Kyun
Chung(KASI), Geonhwa Jee(KPRI)

15:30~15:45 [I-2-7] F=AE71A (62°S, 57W)Y] 74
golt|2 A5 48 LEAIR vl HE,

A8}, oA (FE), A, AAHFAA)

RS

15:45-16:45 ¥2H FFUAE I/ AR 29
[(-21 m ==&d | n
zHzh x| 4 sHE X AA) [p.24-26]

16:45~17:00 [II-2-1] Electrostatic solitary waves and double
layers in a plasma with nonthermal electrons using by
pseudopotential method and 1D PIC simulation:
Cheong Rim Choi(KAIST), Ki Cheol Rha, Tong Nyeol
Rhee, Chang Mo Ryu(POSTECH), Kyoung Wook
Min(KAIST)

17:00~17:15 [1I-2-2] Large Electric Field at the Nightside
Plasmapause Observed by the Polar Spacecraft:
Khan-Hyuk Kim(KHU), Forrest Mozer(UC, Berkeley),
Dong-Hun Lee, Ho Jin(KHU)

17:15~17:30 [II-2-3] S22t A 4 ¢ oY &5 A5 2
A7) Ap 7ke] AARA AT A4, Fd(EE)

17:30~17:45 [1I-2-4] THEMIS Pi2 observations near the
dawn and dusk sectors in the inner magnetosphere:
Hyuck-Jin Kwon, Khan-Hyuk Kim, Dong-Hun Lee,
Ensang. Lee(KHU), K. Takahashi(Johns Hopkins
Univ.), V. Angelopoulos(Univ. of Califonia), K. H.
Glassmeier(Technical Universiy of Braunschweig.
Germany), Young-Deuk Park(KASI), J. W. Bonnell(UC,
Berkeley), P. R. Sutcliffe(Hermanus Magnetic
Observatory, Hermanus)

17:45~18:00 [II-2-5] GPS Total Electron Content variations
near the crest of equatorial anomaly during low solar
activity period: Malini Aggarwal(KASI), Harish Joshi,
Krishna Narayan Iyer(Saurashtra University, Rajkot),
Young-Sil Kwak, Jea-jin Lee(KASI)

18:00~18:15 [II-2-6] SPE classes depending on He-4/H
ratio: Junga Hwang, Su-chan Bong, Kyung-Suk Cho,
Yeon-Han Kim, Young-Deuk Park(KASI), Leon
Kocharov(University of Turku, Finland)

18:15-18:20 &2] / Aol®

18:20-19:20 A7]%E3] (tjo]ol2xr)

19:30-21:00 53 (JH2EE)

108 282(=) [HME]
M3LHZ (H4o|oZE)

[-3] W <
ol

= o

[p.26-27]

14:00-14:15 [I-3-1] ¥9ASAYHA e EAols 54 2
A S, e, EAY9E-4),

o|%7](@F ol
14:15-14:30 [I-3-2] A=A 725914 Sunshield-&33H
AR o159, 8%, AN, BAL, AT, B

(@)

H
S HE 0BS5S 9% A A AT
=

FAS, AES, 1Y, SAZ(AA), o5 I$H)
14:45~15:00 [I-3-4] BAAE 949 Pty wer nzk

23A(9-9)

15:00~15:15 [I-3-5] +ZEEH S T+ 5 AR Ao 24
Zzadle] sy} S8 2YF o|AT, olFF, Fes
(394

15:15~15:30 [I-3-6] Co-60 #An}ile] Wabddge] npg Fob4
7HE AlzEle] AR 2 Fu B4 AT 34,
H2HIY), ol SR EHo}o))

15:30~15:45 [I-3-7] =48l A59 Asdd g 94,

yuie]
|= O = %]..O
AFY, AT, 238%, TAY9(E9)

15:45-16:45 ¥2E JFLE [/ A 29

(-3] W A

g oM T (M E2A)

16:45~17:00 [II-3-1] 2% =¥ A4A 7} 7Fed 578
FE9 AR Aol digk A o], 715,
A9, A Ee-9)

17:00~17:15 [II-3-2] $-F
kel g o o), s, A

17:15~17:30 [1-3-3] BAIA 2+&7]9ke] $A44 e 50]
Al2E A g 2od: o)Al & EET, A
(39

17:30~17:45 [II-3-4] 914-&LAH
AS 2384, dFT
(39

17:45~18:00 [II-3-5] 2A| ¥ F47] Z4 HoJEE o] &8
Ao A& FA: Az,

olo
-
offt
o
N
2
=
rot
o
offt
Y
o
o

i=i k=i
18:00~18:15 [II-3-6] F87]15¢43% =g A2 2 AJE:
w29 oA, olsd, £, o), AT
e, AA7), 9 (Fr19)), olE(HES), ol&E
(F=)

18:15-18:220 &4 / AgolF

18:20-19:20 A7]%3] (tlo]ol2x)
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[

19:30-21:00 =3 (3JH2EE)
108 292(3) [EME]
H1ZHA (FYUASS A)
[=1] W 2ASAAE H

ZHE: |7} (M EH) [p.28-29]

[p.31]

09:00-09:15 [II-1-1] M&aA
A ek Aot o] ful(Fd, A3t
), ol-&aHE5Et)
09:15-09:30 [III 1 2] u] Hid-ﬁ'_—rﬁ & 9 Avasg 2
3 il

({t L)
09:30-09:45 [I-1-3] FHIZHALE-FAGAH ] 470
o]ﬁuﬁ :q/vé 9=k % 7| S

14:20-14:50 [2-2] A2k Aol eviet Y 24
HAE(F520)

14:50-15:05  §4]

[VI-1] B SEAHM

=
g gfEgsEEA)

[p.31-32]

09:45~10:00 [II-1-4] GPS 7P} MWR 7}73<2ke]

A8 EQUE: £

=, ,
10:00-10:15 [MI-1-5] 4= A3 2tg 4714 7
(1ZRdm): el AWk w4, vheA, 239,
FAAE, AT
10:15-10:30 [lII-1-6] -554] VLBl #5= A

AF3HolE), Tetsuro Kondo 0}—2[—111] HCT Japan),

2F%, olye, o] ek, 495, A5d, wa,
FHI(FEA A
10:45-11:00  F4]
[IV-1] W IHE W
IHEh orA < (M 20d) (p.30-31]

11:00-11:15 [IV-1-1] A #zhe] #o) 4] ulepd g9
o) A& - Al E.L%ﬂ} e As o,
o719, W E(HEH

11:15-11:30 [IV-1-2] Zmltﬂ Wzt B WAl
3k A7 A (HEA, FEW), o714, otds
(HEQ), o] &AHE=)

11:30-11:45 [IV-1-3] Z2XF557]4 9} Herschel-Rigollet
34 o714, s, MW e, AeTHHE)

11:45-12:00 [[V-1-4] 24| 742 7)AAA Y Fgzd
SR A" A wAlE, 7, o] 8AHFE)

=t hl
12:00-12:15 [IV-1-5] AlEAIt ZAg sjAIA] HAAT-
S, ol &MFH)

N

_ln‘.

12:15-13:00 ZA

13:00-14:20 E2H FIFELE 1 (=1E=)

14 Bull. Kor. Spa. Soc. 19(2), Oct 2010

15:05-15:20 [VI-1-1] ARGO-M FAAE £ A8 317
TE s, A4Y, 984, MR, 92, 074,
A2, v, deS (A EA)

15:20-15:35 [VI-1-2] ARGO-M& oA A F=24n}$E 9
TR wEE BAE Ao, £95(71A19)

15:35-15:50 [VI-1-3] o653 #lo|A A7 A28 B
714 Progress Report: WA, 743%, A3, B4,
uE, JEA, o7, wheA, vgd, S E(HE)

15:50-16:05 [VI-1-4] LRO & ©AAE) #lo|A 274
AT JFA(HE), Jan McGarry(NASA/GSFC),
Me7d, B, v (HE)

16:05-16:20 [VI-1-5] ©]%& SLR A]~E(ARGO-M)e] 7Hr
g Jddd, MEA, e, oWy, ueA, 259

o o
B, MRS

16:20-16:30  #3]4]
108 292(3) [EME]
HoLtHA (RIYUA=SE B)

(-2] M <F&Z 11 B

hEh 2 FE (71Y)

[p.32-34]

09:00-09:15 [II-2-1] =AY ol A2l Yrte]x ~HE=
QR HAel g 540 oA, WIAS(37]4)

09:15-09:30 [Il[-2-2] Characteristics of Solar Proton Events
Associated with Ground Level Enhancements Using
GOES Data: Su Yeon Oh, Yu Yi(CNU), John W.
Bieber, Paul Evenson(Univ. of Delaware, USA), Yong
Kyun Kim(Hanyang Univ.)

09:30-09:45 [I1I-2-3] On relationship of ground level
enhancement with solar flares: Kazi Abul Firoz,
Kyung-Suk Cho, Junga Hwang(KASI), Yong-Jae
Moon(KHU), Subbash Chandra Kaushik(Jiwaji
University, India), and Lev Dorman(Russian Academy
of Sciences, Russia)

09:45-10:00 [I1I-2-4] Preliminary study of Space
Environment Monitoring Instruments for K-STAR:
Kwangsun Ryu(KAIST), Jae Woo Park, Cheol-Oh
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Jeong(ETRI), Jin-Wook Han, Sunhak Hong, Seok-Hee
Bae(KCC)

10:00-10:15 [III-2-5] Kinetic Properties of Plasma Sheet in
the Near-Earth Magnetotail: Ensang Lee(KHU), George
K. Parks, Mark Wilber, and Naiguo Lin(UC, Berkeley)

10:15-10:30 [lI-2-6] =2 & A=A Ax] 9 A|2=8] o3}
A4 A3, ol oA, WGE, AAVHES),
ol cjd(F= )

10:30-10:45 [IlI-2-7] RED(Relativistic Electron Dropout)
caused by magnetic field stretching: Jaejin Lee,
Yeon-Han Kim, and Young-Deuk Park(KASI)

[IV=-2] B & |

= e E(MEA) [p.34-35]
11:00-11:15 [IV-2-1] MODIS A&Z o]&3 A A7 1km

EAL 3% A& A5 o)X, HEHoHAE), o5
(&9, AAG(AE)

11:15-11:30 [IV-2-2] A% 3t 94 94 298 9l
Radiance o5& &3 7 g (4
o] 5 3HE-), e Y(

11:30-11:45 [[V-2-3] S7F22IPHS o] 43k A ut
28 F5 EHY 2 A AR,
e, 23M(FE)

11:45-12:00 [IV-2-4] &5 BEEZ o] &3t wzhg o] u%
ek A+t A, Ss(Esd)

12:00-12:15 [IV-2-5] A4 9]?&%13% e &4 HolEe
B e FAE A%, eak(EE)

i
_‘fﬁ';
o
}O{l
N
rlo
2

12:15-13:00 ZA

13:00-14:20 ¥2H FFTLE I (=)

14:20-1450 ZAF7ZA 1 - JY2EE A
14:50-15:05 &4

[Vi-2] = .JXHJdI T |
g olF2 (&) [p.35-36]

15:05-15:20 [VI-2-1] Flight Model Performance Test for
MIRIS, the Main Payload of STSAT-3: Wonyong Han,
Dae-Hee Lee, Youngsik Park, Woong-Seob Jeong,
Chang Hee Ree, Bongkon Moon, Sung-Joon Park,
Sang-Mok Cha, Jeonghyun Pyo, Nung Hyun Ka(KASI),
Duk-Hang Lee(KASI, UST), Jang-Hyun Park, Kwang-II
Seon, Uk-Won Nam(KASI), Sun Choel Yang(KBSI),
Jong-Oh Park, Seung-Wu Rhee(KARI), Hyung Mok
Lee(SNU), Toshio Matsumoto(SNU, ISAS/JAXA)

15:20-15:35 [VI-2-2] SMT(Slewing Mirror Telescope) Optics
Design and Null lens test for Aspheric M1 and M2
Mirrors: Ki-Beom Ahn(Yonsei Univ.), Soomin Jeong
(Ewha Womans Univ.), Jiwoo Nam(RIBS), Il H. Park

(Ewha Womans Univ.), Sug-Whan Kim(Yonsei Univ.)
15:35-15:50 [VI-2-3] MIRIS $-F#=7)H|gl n]girde
AR EH D W A REERER), %

(12, Asle, W34, 4, olslaEa)

(ISAS/JAXA, Had% z%%(id%
15:50-16:05 [VI-2-4] MIRIS $-5=#=Z7hvete] vl
FaA Az 2 A5 Grk oo)Fe umé By

wga, PSUHEA), IR

N

4o
E%
N O]
of
Ny

(ISAS/JAXA, * %‘ﬂ)
16:05-16:20 [VI-2-5] ﬂ]%b%} A2 E(Sunshield) #1292
AZ olgt, o)A, A, 9T, oI,
Z94(g=3}olnl
16:20-16:30  ©3]4]
108 292(3) [EME]
H3gHZ (CHoIotE2E
[H-31 W AMA 1 =
Zpzah et (sheo) [p.36-38]

09:00-09:15 [II-3-1] %A% CINEMAYA 2] dafja] A
A, 25, AEs(A ), AAHAEH}e]), David
Glaser(UC, Berkeley), ©]'5%("d8t}), Robert P. Lin
(73], UC, Berkeley)

09:15-09:30 [II-3-2] CINEMA STEINS] SMA actuator 4134

]64- o].Q_H, _9,_1/}01 x%xﬂa Ior/q]oﬂ 7&]§ NES
A7+A, o] %3 (73 H), Robert. P. Lin(7 3] th, UC
Berkeley)

09:30-09:45 [11I-3-3] CINEMA Mission A|A}= A|2Ele] ofn]
AA fuY, 183, AEE, 1F, ole (A,
Robert P. Lin(Z43]tl, UC, Berkeley)

09:45-10:00 [II-3-4] F-3FQAHS o] &3l 2428 A
CINEMAS] 1157154 Ak e, HEs, A3,

ol 573, WA (HEHo}o]), Robert P. Lin(UC,
Berkeley)

10:00-10:15 [II-3-5] L&A A8 7|4 W& EA4 A

o)Fs, 2JF, olF T, FEHTTA)

10:15-10:30 [II-3-6] YAFAA #2)HkA] 8
FY AA B4 2 A AT o], oEf o|FT,
ZGE(F4)

10:30-10:45 [II-3-7] =94 S9A <89 YET
A%5%712 9% H/W Simulation i Adi3t, o]% A,
WEH, 19S5, ANA(FT4), FASFHED

ﬂB“_’;
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10:45-11:00 &4

[IV=3] B |14 IV E

3 AN S (A

[p.38-39]

11:00-11:15 [IV-3-1] 14128 RF A3 584 A5t
A A, FAE, EAYLE)

11:15-11:30 [IV-3-2] 1% $-FHhARA (%
ASA2E A e

11:30-11:45 [IV-3-3] AAA= %’4*
A9e fet ezl HIOIH
Az A4, oHdd(F$-4)

11:45-12:00 [IV-3-4] AA =949 &
At 5= A" A 9 A ﬂ%d_, &4, o)Xz
(3-9-<)

_I.40_|>i
23
a3
&
o
a2
4o 2
2 g
s

O:
r—{m EV”

" op

i
N
2
=)
o
e
O
it

12:00-12:15 [IV-3-5] A8 A} 729] th)s 724
Q7 o) FEF, ABHBT T, G
(19, A9H, BEY, G4, 189, Prd
V()

12:15-13:00 ZA

[V-3] B ZAK B

BN PN x"o4( 2o )

[

13:00-13:15 [V-3-1] YE2F(KSLV-I) @AS-8-S 98 1t
WARER] Al A28 A B, A, A,
Ady, Ba(39-)

13:15-13:30 [v 3-2] KSLV-I *JL HEALTEA A 2 7
WAL 8 ARE, &9, o5, ﬂé(f‘f}%

13:30-13:45 [V -3-3] Uri:cz KSLV ) A E &8 o
FEAE Tl ukEA, Ao, v (<)

13:45-14:00 [V-3-4] ZALA| Hojd o] 2E37 A d:

S
= o35 =] e
EH, L3, olBS, B, BAY, BN

ol

14:00-14:20 ¥2H IJFLAE I (HET)

14:20-1450 ZAF7ZA 1 - JY2EE A

14:50-15:05 &4

[VI-3] H

HE
2y =g (ged)

[p.40-41]

15:05-15:20 [VI-3-1] Accuracy validation of numerical
integration of the two-body equation of motion: In
Kwan Park, Jung Hyun Jo(KASI)

15:20-15:35 [VI-3-2] Comparison of orbital elements in
various form: Jung Hyun Jo, In Kwan Park(KASI)

15:35-15:50 [VI-3-3] #Ho|A ASHE2E o8¢k A
ERFE JBAR Y J0e) AT AUAEa:

16 Bull. Kor. Spa. Soc. 19(2), Oct 2010

16:20-16:30  #3]4]



ktl
kbl

EAEYE ZEAS 4 A2

= —

EAEUE =EAHS
(

JI2k + 10. 28.(5)13:00 ~ 29.(=)16:00
2dHA : HHEE

e

225 N

[p.42]

[P-1] A& el A< olet 7] AT AL, AdE
(g, A5A($2=ZA1d), Thomas R. Geballe
(WY AE), Regis Courtin(¥H2] &), Linda R.
Brown(7| &-&-9-F)

[P-2] Numerical Simulation of Transonic Accretion Flows
around a Black Hole: Seong-Jae Lee(Chungbuk
Univ.), Indranil Chattopadhyay(ARIES, INDIA), Siek
Hyung(Chungbuk Univ.)

[P-3] The kinetic effects on the shock evolution: Eunjin
Choi, Kyoungwook Min, Cheongrim Choi(KAIST),

Ken-Ichi Nishikawa(University of Alabama in Huntsville,

NSSTC)
[P-4] T3¢ 3

[P-5] LA =(REIA D I 22k A7 =
(BRMSCR) Rl At #ard, $83, g=(HEd)

mex

A

NI | [p.43]

[P-6] ©]%3 SLR A|Z~EARGO-M)2] A7H&=A7)9 YA A
7] 1A 549G, e, 484, e,

87, v, o7, A2, HES(HEH)

[P-7] ©]5% SLR A|Z=HIARGO-M)S] #Ho]A A HA|2H]

A o)A, whe A, QI9E, A8 A, e,

>~
=)

[p.43-44]

143, oI5 E, AeuFT4)

[P-12] Ion beam instabilites in bow shock upstream: EM
PIC simulation: Jinhy Hong(KAIST), Ensang Lee(KHU),
Kyung Wook Min(KAIST), G.K Parks(UC, Berkeley),
Tongnyeol Rhee(POSTECH), Cheong Rim Choi(KAIST)

| i id b | [p.44-45]

[P-13] Zetznie] 13o]7] o] & 7 AR W)X
Gk ol (SAA, ), AXISH=AA), B8
(o), BFF(HE)

[P-14] Empirical ionospheric model based on Anyang
jonsonde data (NmF2, hmF2): Eojin Kim, Yong Ha
Kim(CNU), Jong-Kyun Chung(KASI), Geon-Hwa Jee
(KPRI)

rlr

oy

}

ol

H =77’ [p.45]

[P-15] 2z H87 ol §2 AT FA 2TE O]
el B AT WA, T, 0, YA,
@34, PAFAR), 1ok H7 EA(QRF YRR

HA=z | [p.45-46]

[P-16] AAEAA] AR ALALAH: HEATT),
o 3R (FH)

[P-17] Design and Analysis of Lunar Capturing Orbits using
Finite Thrust: Young-Joo Song(KARI), Sang-Young
Park(Yonsei Univ.), Hae-Dong Kim, Joo-Hee Lee,
Eun-Sup Sim(KARI)

[P-18] GPS sl Zghol we HA=Ad 54 +4:

ASA (D), ARSI, HeA, A3y, A,
A (F9-4)

[P-19] AT AAE 949 A=xxd 54 4 454,
Hzl, HolRl, e, Ao, A&2(F5-4)

[P-20] Evolution of J2 perturbation on equinoctial elements:
Jung Hyun Jo, In Kwan Park(KASI)

[P-21] 33t &+ AIE At & 34 9 A= A4 A=
FHR, 92A, HAE, T, EEEE)

H ZAA B

[P-9] Analysis of the Eddy Available Energy Budget under
Steady-State Forcing in the High-Latitude Lower
Thermosphere: Young-Sil Kwak(KASI), Arthur
Richmond, Ray Roble(NCAR, USA), Kyung-Suk Cho
(KASI)

[P-10] $-5= &7149] high energy, heavy nuclei
composition 43 93 LET simulation: ©]53,
074, 2951719

[P-11] MCNPXZ o]-&3F &89l Shielding Thickness<]
M} 22F gt gk 240 ao|s, 84, A8E,

[P-22) S4AZANZ A2

Y, dEd, Hes(@
[P-25] &=& LA POGO A
AGA, A8, 232, olAE, LER(FTA)

[P-26] UZZ(KSLV-I) WALS 918 =
A4S, A, 498, Fr, o]4E, 2F5ATTY)

o
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[P-27] KSLV-T Z&E 9] 13374 TS
SEAG: ol4E, 18,

(F5-<)

[P-29] KSLV I L}Ei HL*}Z:Q‘J] *0 5 AIT: #2dd,
0157, A5

[P-30] §58 A AlEellE A BB,
9%, NAE, o157, AHF )

[P-31] 2B WA £RBEY2 AP 8 A5u
9%, AHEI)

T

e
e,
Ho
2

U

[P-32] Flow Analysis on Anti-Vortex Device in Propellant
Tank of Launch Vehicle: Je sun Jang, SangYeop Han,
Gyoung-Sub Kil, In-Hyun Cho(KARI)

[P-33] A 2% 7k FAsRe) A, A% Y
HAE: det, 2AQF)

[P-34] XA 9 SEALE Ao} 3|2
NEZ 3R (EH-9-9)

[P-35] A=A Ao e FEH S 918 Simulink
wd ek dlZ=ol Z3 /HOH(&_OFO:U

=2+ 7 Oy
[P-36] ARAAIA2F) &~z ES o] AlEeEolE o] AA! A,
R4S, A5, ALHE9)

p

O~1, OO o=
[P-37] Y25 WA A9 A A40] AlojA| 2~ 7l 5],

H EAdA . [p.50-54]

[P-38] Design and Characterization of Uniform Spectral
Radiance source for test and calibration of
radiometers: Dae Jun Jung, Hong Sul Jang, Young
Chun Youk, Seung Hui Kim, Seung Hoon Lee(KARI)

[P-391 4141 9 AlOAI2Elel) 2] ol 4]: ukge)
s 7194, SA(3H-4)

[P-40] SHEL AN ) AFaAZt F3bA bl v 9

59%, AUNE, AT, 3FE, ST

O

[P-41] FetAA ded7ks 9k At shadA e s
A g9, A48, AT, FEE, oleHI )
(P-42] & BARE SAZbeEE A £ g, S8,

=

AedA, 89

[P-43] & ©ALE $138F Hyperspectral Camera / Stereo
Imager 7/IE 9 A% HZE: Joi, WA(I7]4),
HHA(39-4), delE, HAF(I14), Ol?d%, H3|E
(TERAWAVE), 2% ¢KSaTReC-i), A4~ 8H)

[P-44] KOMPSAT-5¢} PROGNOZ 914347t Fub4=7h4 24
Hes, AU, A4, 5, oAl BEd, |,
B (39-4)

[P-45] AAAE AF2AANE BAAL F3HA 2 3]
H3g, ARE, 13, &4 oleHTTH)

[P-46] Design and Characterization of Horizontal Laminar

Flow Clean Tent: Dae Jun Jung, Hong Sul Jang,
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[I-1-1] Conceptual Design of System Architecture
and Electronics of IGRINS (Immersion GRating
Infrared Spectrometer)

Moo-Young Chun', Soojong Pak?, In-Soo Yuk',

Won-Kee Park®3, Chan Park!, Sungho Lee'*, Daniel
Jaffe®, Weisong Wang*, Kwi-Jong Park', Joseph
Strubhar*, Casey Deen®, Heeyoung Oh', Haingja
Seo?, Tae-Soo Pyo®, Stuart Barnes?, Hanshin Lee*,
John Lacy®, John Goertz®, Jared Rand®,
MichaelGully-Santiago®

l?(orea Astronomy and Space Science Institute, Korea;
*School of Space Research, Kyung Hee Univ., Korea;
“Center for the Exploration of the Origin of the Universe,
Seoul National Univ., Korea;

‘McDonald Observatory, Univ. of Texas at Austin, USA
5Q)ept. of Astronomy, Univ. of Texas at Austin, USA
‘SubaruTelescope, National Astronomical Observatory of
Japan, USA

In this presentation, the results of conceptual design study
for system architecture and electronics of a high spectral
resolution near-infrared spectrograph, IGRINS (Immersion
GRating INfrared Spectrograph), are presented. The key
concepts of the system architecture for IGRINS are
Commercial Off-The Self (COTS), IP based, and database
used. COTS make IGRINS as a reliable and cost-efficient
system. The IGRINS system consist of several controllers for
detector control, temperature control, motion control and
house keeping equipment. As these controllers as IP based,
the standard protocoland the standard cabling can be used
for the communications with main IGRINS control system.
The database which contain the meta data of images and
the log of IGRINS control system will be useful to check the

20 Bull. Kor. Spa. Soc. 19(2), Oct 2010

health of IGRINS system and increase the usability of the
archive of IGRINS spectroscopic data. IGRINS needs 3 IR
detectors, two for H and K spectrograph cameras and one
for slit-viewing camera. We choose Hawaii-2 RG Science
Grade Detectors for spectrogram and Hawaii-2 RG
Engineering Grade detector for slit monitoring. And for the
readout electronics, SIDECAR ASICs were selected. We
almost have finished the selection of commercial parts of
IGRINS electronics.And the plan of harness for IGRINS is
well established. The readout electronics of the detector,
commercial parts and harness plan will be tested with test
dewar in KASI's laboratory.
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[I-1-4] Performance Assessment of Computer
Aided Alignment Computation Techniques for
Large Segmented Mirror Systems for Giant
Magellan Telescope

Eun-Song Oh'?, Seonghui Kim®, Yunjong Kim*®,
Hanshin Lee®, and Sug-Whan Kim'?

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

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

jKarea Aerospace Research Institute, Korea

"Dept. of Science of Measurement, University of Science



¢ Technology, Korea
*Korea Research Institute of Standards and Science, Korea

[I-1-6] GMT FSM Prototype?l Lateral Flexure

‘McDonald Observatory/The University of Texas as Austin, A A
United States SIS, TYRE A9, DFA! 2A=2F, Y¥HB,
Bfei 2l Ao, Folx!
The 25-meter Giant Magellan Telescope (GMT) is one of the SIEMB0ING 20|22 LSS
extremely large ground-based optical and infrared
telescopes currently under design phases. The GMT primary FZALATLL GMT FSM 549 prototypeS 7lEt ojr}

mirror consists of six off-axis 8.4m segments surrounding a GMT FSM 37< 4ol 106m, $7= 140mm, 2 oF
central on-axis segment and its aperture is equivalent to 100kg$l meniscus EFJe] 7AzstEl wkAbAolt) o] HIALA Y
21.4 meters in diameter. The telescope optical system is to axial W&o A AE-S AFH 3709 axial supportol] &3] A

AR

be formed with independent seven pairs of the primary and
secondary mirrors, and requires for a very efficient optical
alignment strategy for real time wavefront control of the
telescope optical system. To this extent, this study reports

performance assessment and their applicability of three

2|7} 53, lateral W] A5
oJ3l] 2|27} k. Lateral supporte] SAFEE
o1d, lateral flexure] &-gol uwjg} wkALA Q] 33hAd 5ol

support9} < ﬁ](coupling)ﬂ 2] 2

1709] lateral supportel
lateral flexure

o

W7FeHA whe-Et), o) 2 el a} B9l lateral flexure”} axial
g oA lateral W] A%

computer aided alignment techniques (e.g. Merit Function o talA oFAstT oFA(stable)stEE AAEIT) o] o
Regression, Differential Wavefront Sampling and Integrated Me 322 QH(FEM)S 0] 4319 ] lateral flexureS 3|43t
Alignment computation) to the segmented mirror systems of Ao A =g}
the GMT telescopes. Trial simulations were performed for
two cases where the secondary mirror alignment states are [I-1-7]1 GMT 24 FSMQ| Al 22 £ Test-bed
examined with respected to the primary segments in the N e
ideal alignment state (case 1) and in mis-alignment state A4, B E, NFd6, 224, 887, sty 2,
within the optical tolerances (case 2). The simulation ATEt, oI
results are presented together with the computational details. SI=ENZOIPE
[I-1-5] Improved measurement sub-system of the FoHEATLAL At GMT o] Folatn gty 2
KRISS 1m profilometer for aspheric mirror Ao Z GMTE] H7% F< 3Futel FSM(Fast Steering Mirror)
testing ] prototypes ZHatal Atk 4 1.06m<l HIF W] WRAL
Kil-jae Jung'** Ho-Soon Yang®, Hyug-Gyo Rhee’, 7S 71EshH, tip-tilt controlS TEEHE test-bedE WE=E
Young-Soo Kim*, Yun-Woo Lee®, Sug-Whan Kim'? Aolth o] MR test-bed?] 7 AT Aue] )
‘Space Optics Laboratory, Dept. of Astronomy, Yonsei 3 =3},

University, Korea
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‘Korea Research Institute Standards and Science
"Korea Astronomy and Space Science Institute, Korea

[-1-1] N2-ZJ] XIY LotsHIIsdEs S&t
. . Ol UG ZZBalo a2ty
We are currently developing the KRISS 1m profilometer for oS 20|N. AXE. Q5. FHKE, B0l
the measurement accuracy requirement of down to Tum in SIOX, WEHK ~om
Peak-to-velley form. Earlier measurement sub-system takes CINICHEN ) RS o=ai)
about 50 seconds to measure one sampling point, leading
to over 1000 seconds to cover one profile measurement FrE T BRasAY Baoldoq EAEHs QTAel Bllo
consisted of 20 points. whilst an improved measurement 2 ol wAEe a2 wai ARk AeAd o277
sub-system design applied new Z-axis and X-axis motors, A el Jere A Au Azt shukwe] s A o)
it suffers from the cosine error caused by the mass of new A 2AE AE ) i) o] el AR HHls =
driving motor and relatively long measurement distance. A7)7)= waks w7] 277)(Sky Quality Meter: SQM-L)Z,
Thus, improved mechanical design utilizes a truss structure +0.10mag/arcsec??] A2 74AL}h o] 7)7)= FW B =
with aluminium profiles for reduction of the measurement A ww 2o gabe] wehd oz wAls uEls uls]o)
sub-system structure deformation. The finite element Contour Map2 12]7] 91814 ALx9e oF 3km, A7|AA e
analysis results for the sub-system show 0.001 degree in oF 10kme] 7HA0 2 PBEFAEZ ARG, BEArE =)
angle variation. The first resonance mode was computed o RHE Ml 40 oluld] Hlo] Solox| ek= xdoln]
45.1Hz for the measurement sub-system and proves that F29] ko] 10% oldiel He W HARulY o]Fo] HlamS
the improved measurement sub-system design satisfies the BEFAY. 1 Ag P e oo e 2T Pz
form accuracy requirement of Tpym PV.
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[11-1-6] Monte-Carlo Simulation for dust scattering
in the Ophiuchus molecular complex

Taeho Lim', Kyoung Wook Min', Kwangll Seon?
'Korea Advanced Institute of Science and Technology
*Korea Astromy ¢ Space Science Institute,

We present the results of FUV dust scattering simulation,
which is based on the Monte-Carlo method. In this
simulation, we focus on the multiple scattering in the
Ophiuchus complex region because the single scattering
case in the region already reported by Lee et al. (2008).
We compare the simulation result to the FUV intensity with
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FIMS and the single scattering result. We also discuss the
parameters related to the results of this simulation, such as
asymmetry factor, albedo and other different setting-ups.
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[I-2-1] The correlation between mid-latitude
shoulder and the plasmapause
Sarah Park!, Khan-Hyuk Kim', Hyosub Kil?,

Geonhwa Jee®, and J. Goldstein*

'School of Space Research, Kyung Hee University,
Kuunggi, Korea

“The Johns Hopkins University Applied Physics Laboratory,
,Laurel, Maryland, USA

3?(0rea po[ar Research Institute, Korea

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

A sharp change in electron density, called plasma shoulder,
has been observed by TOPEX sateliite near 1330 km altitude
at mid-latitude afternoon sector during geomagnetic storms.
The movement of shoulder depends on storm phases:
during the main phase, the shoulder moves equatorward,
whereas it moves poleward during the recovery phase. Since
such motions are similar to those of plasmapause during
storm times and the plasmapause is a region of a sharp
gradient in the electron concentration in the equatorial
plane, we investigate if the shoulder is associated with the
plasmapause, which is mapped into the ionosphere, as
comparing the shoulder's location identified from TOPEX
data and the plasmapause's location extracted from the
IMAGE/EUV images.

[I-2-2] Changes of the global ionosphere during
the last two solar cycles

Geonhwa Jee

Division of Polar Climate Research, Korea Polar Research
Institute, Incheon, Korea

The solar activity during the last solar minimum period
between the cycles 23 and 24 was anomalously low and
lasted long compared with previous solar minimum
condition. The resulting solar irradiance received in the
Earth's upper atmosphere was extremely low and therefore it
can readily be expected that the upper atmosphere should
be greatly affected by this low solar activity. There were
several studies on this effect but many of them was on the
thermosphere (Solomon et al. 2010, Emmert et al. 2010).
According to these studies, the thermospheric temperature
was cooler and the density was lower than the previous
solar minimum periods. The low solar irradiance during the
last solar minimum should also affect the ionosphere, not
only via the lower ion-electron production due to the lower

EUV radiation but also through the interactions with the
thermosphere. In this study, we utilized the measurements of
total electron content from the TOPEX and JASON satellites
during the periods of 1992 to 2010, which includes the last
two solar minimums, in order to investigate the differences
between the ionospheric behaviors during the two minimum
conditions. Initially the levels of the global ionization will be
examined during these minimum periods and then further
discussions will be continued on the details of the
jonospheric behavior such as the seasonal and storm-time
variations.

[I-2-3] A study on the mesospheric temperature
estimation using VHF meteor radar observed at
King Sejong Station (62.2S, 58.8W), Antarctica
Jeong—-Han Kim', Yong Ha Kim?, and Geonhwa

Jee!

"Korea Polar Research Institute, Incheon, Korea
zﬁlstronomy and Space Science, Chungnam National
University, Daejeon, Korea

A VHF meteor radar has been operated at King Sejong
Station (62.2°S, 58.8°W), Antarctica since March 2007 for

the observations of the neutral winds in the mesosphere and
lower thermosphere region. In addition, the radar observation
allows us to estimate the neutral temperature from the
measured meteor decay times of the meteor echoes by
utilizing Hocking's method (Hocking 1999). For this
temperature estimation, the meteor echoes observed from
March 2007 to July 2009 were divided, for the first time,
into weak and strong echoes depending on the strength of
estimated relative electron line densities. The estimated
temperatures are then compared the temperature
measurements from the spectral airglow temperature imager
(SATI) which has also been operated at the same location
since 2002. The estimated temperatures from strong echoes
were significantly lower than the temperatures estimated
from weak echoes by on average about 31 K. As was done
in most previous studies, we also derived the temperature
by using all echoes without dividing into weak and strong,
which produces about 10 K lower than the weak echoes.
Among these three estimated temperatures, the one for
weak echoes was most similar to the SATI temperature. This
result indicates that the strong echoes tend to reduce the
estimated temperature and therefore need to be removed in
the estimation procedure. We will also present the
comparison of the estimated temperature with other
measurements, for example, from the TIMED/SABER
instrument and the NRLMSISE-00 empirical model results as
a further validation.

[I-2-4] Gravity wave activities in the MLT
observed by a meteor radar at King Sejong
Station (62°S, 57°W), Antarctica
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Changsup Lee', Yong Ha Kim', Jeong-Han Kim?,
and Geonhwa Jee?

"Dept. of Astronomy and Space Science, Chungnam
National University, Daejeon, Korea

2Korea Polar Research Institute, Incheon, Korea

We have analyzed horizontal wind data from a meteor radar
at King Sejong Station, Antarctica to measure wind variances
near the mesopause region. The horizontal wind variance
within short time scales (up to 3 h), which was determined
from individual meteor echoes, can be used to estimate
gravity wave activity. As a measure for the gravity wave
activity, we utilize wind variance derived by the least square
method after subtraction of large scale variances due to
both tidal variation and wind shear at each height interval.
We present vertical profiles of monthly mean wind variances
to characterize gravity wave activities over seasons. Gravity
wave activities show seasonal behaviors with a semi-annual
variation and height dependences. The gravity wave activity
in the Antarctic region is believed to have a deep
connection with zonal winds and the Antarctic vortex in
lower atmosphere. By comparing our results with those from
the Rothera station, we will discuss the relation of gravity
wave activities between the mesosphere and lower
atmosphere.

[I-2-5] Intial observation results of KASI VHF
Coherent Scatter lonospheric Radar
Tae-Yong Yang'?, Young-Sil Kwak', Junga
Hwang', Jae—Jin Lee', Seong—Hwan Choi',
Kyung-Suk Cho', Ho-Sung Choi?, Young—Deuk
Park' and Yeon-Han Kim'

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

The first VHF coherent scatter ionospheric radar has been
operating at the mid-latitude at Gyeryong (36.18°N,
127.14°E), since last December. The VHF radar has a peak
power of 24 kW and radar's antenna arrays composed of 24
5-element Yagi antennas directed geomagnetic Notrh with
42" zenith angle. This radar measures the backscattered
signals from E and F region ionospheric irregularities of
Korea peninsula. We initially present a brief description of
the radar system and signal characteristics from the initial
observations. The characteristic of these irregularities are
studied in terms of echo strength, Doppler velocity and
spectral width. Since December 2009, we found E and F
region field-aligned irregularities (FAIs) appeared frequently.
And E region daytime irregularities and strong Quasi-
Periodic (QP) echoes at nighttime and strong post-sunset
and pre-sunrise FAIs are for F region were detected. The
mid-latitude E and F region FAIs are discussed in the light
of current understanding.
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[I-2-6] GPS TEC Variation over King Sejong
Station in Antarctic during 2005-2009
Jong-Kyun Chung' and Geonhwa Jee’?

'Korea Astronomy and Space Science Institute, Korea
zKorea Polar Research Institute, Korea

A dual-frequencies Global Positioning System total electron
content (GPS TEC) was firstly used to study ionospheric
variation of F-region at King Sejong station (62° 13'S, 58°
47'W) in Antarctic. For this study, we analyzed five year's
data between 2005 and 2009 taken from GPS site (KSJ1)
which is located at the above site and performed spectral
analysis to see the characteristics of GPS TEC monthly
variation in high-latitude. We also investigate the GPS TEC
variation in relation with solar and geomagnetic activities.
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[lI-2-1] Electrostatic solitary waves and double
layers in a plasma with nonthermal electrons
using by pseudopotential method and 1D PIC
simulation

Cheong Rim Choi', Ki Cheol Rha?, Tong Nyeol
Rhee?, Chang Mo Ryu?, and Kyoung Wook Min'

lﬂ)epartment of Physics, Korea Advanced Institute of
Science and Technology, Taejon 305-701, Korea
*Department of Physics, POSTECH, San 31, Hyoja-dong,
Pohang 790-784, Korea

In this study, possibility of the existence of electrostatic
solitary waves is suggested using a pseudo-potential



method for plasma that consist of electrons, ions, and
non-thermal electrons. We also present the results of a
one-dimensional electrostatic particle simulation for plasma
with non-thermal electron. Initially, we introduce that the
number densities of all species of plasma are given by the
Gaussian perturbation and the velocity distribution of
electrons and ions are Maxwellian, but nonthermal electrons
are given by nonthermal distribution function. For the
plasmas drifting with electron thermal velocity, the simulation
showed bump type solitary waves, double layers, and a dip
type solitary wave propagating in front of the initial
perturbation. In addition, it was seen that different ion and
electron phase space structures are associated with these
solitary waves according to their types. For example, ion
holes appear in the ion phase space for the dip type
solitary wave while double layers show different ion phase
space structures. For the electrons, only the bump type
electrostatic solitary wave is associated with an electron
hole in the electron phase space.

[I-2-2] Large Electric Field at the Nightside
Plasmapause Observed by the Polar Spacecraft
Khan-Hyuk Kim', Forrest Mozer?, Dong-Hun Lee',

and Ho Jin'
!School of Space Research, Kyung Hee University, Korea

*Space Science Laboratory, University of California,
Berkeley, USA

We report an example of large electric field with a peak
amplitude of ~60 mV/m observed at the plasmapause by
the Polar spacecraft on April 25, 1998. This electric field
pointed radially outward and predominantly perpendicular to
the ambient magnetic field. As comparing the plasmapause
crossings in the previous and following Polar passes, we
found that the large electric field is associated with forming
a sharp plasmapause structure. Comparing with previous
observations of subauroral electric fields in the ionosphere
and magnetosphere, we suggest that the large electric field
observed at Polar is associated with the subauroral ion drift
phenomenon. In addition, we observed a negative and then
positive magnetic field perturbation at the plasmapause. That
is, the magnetic field is reduced outside the plasmapause
and enhanced inside the plasmapause. The field perturbation
is dominant in the meridional plane. We suggest that the
magnetic field perturbation is due to the dawnward
plasmapause current (J,,), which is associated with the
balance of forces (VP~J,,*B) at the plasmapause,
perpendicular to the background magnetic field.
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[1I-2-4] THEMIS Pi2 observations near the dawn
and dusk sectors in the inner magnetosphere
Hyuck-Jin Kwon', Khan-Hyuk Kim', Dong—Hun
Lee', Ensang. Lee', K. Takahashi?, V. Angelopoulos?,
K. H. Glassmeier*, Young—Deuk Park®, and J. W.
Bonnell’, P. R. Sutcliffe’

!School of Space Research, Kyung Hee University,
Kyunggi, Korea

*APL, Johns Hopkins University, Laurel, Maryland, USA
*IGPP, University of Califonia, Los Angeles, Califonia,
usAa

'IGEP, Technical Universiy of Braunschweig,
Q%raunscﬁweig, Germany

Korea Astronomy and Space Science Institute, Korea
‘Space Science laboratory, University of California,
Berkeley, California, USA

"Hermanus Magnetic Observatory, Hermanus, South Africa

Pi2 pulsations observed in the inner magnetosphere have
been explained as radially-trapped fast mode waves in the
plasmasphere (i.e., plasmaspheric resonance). This model
suggests that these waves can be globally detected at all
local times in the inner magnetosphere when azimuthal
propagation is allowed. However, there are no reports of
Pi2-associated fast mode waves on the dayside in the inner
magnetosphere. Thus, it is still questioned why a Pi2
pulsation excited at nightside does not propagate through
the magnetosphere to dayside. In February 2008, THEMIS
probes were near dawn and/or dusk sides, which are the
transition regions between the nightside and dayside, and
dayside in the inner magnetosphere (L < 4) when low-
latitude Pi2s were identified at Bohyun (L = 1.35) station on
the nightside. Using the THEMIS magnetic field and electric
field data, we examined if Pi2s are excited by longitudinally
localized disturbances. We found that the magnetic and
electric field oscillations at THEMIS, associated with low-
latitude Pi2s, are dominated by the poloidal components
(Bx, Bz, and Ey). They show a radially-standing mode and
have a high coherence (> 0.6) with BOH Pi2 oscillations
when THEMIS was on the dawnside. However, the rate of
occurrence of high-coherence events was very low on the
duskside. This indicates that Pi2-associated poloidal
oscillations are not well established on the duskside. Our
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observations are discussed with spatial plasmaspheric
structure and possible Pi2 mechanisms.

[1I-2-5] GPS Total Electron Content variations
near the crest of equatorial anomaly during low
solar activity period

Malini Aggarwal', Harish Joshi?, Krishna Narayan
lyer?, Young-Sil Kwak' and Jea-jin Lee'
'Solar and Space Weather Research Group, K:
305-348, Korea

*Department of Physics, Saurashtra University, Rajkot,
360-005, India

KASI, Daejeon

The variability of total electron content (TEC) has been
studied using a dual frequency GPS receiver installed near
the equatorial crest station, Rajkot (ge0g.22.29°N, 70.74°E;
geomag. 14.21°N, 144.90°E), India. The preliminary results of
diurnal, seasonal and annual variations in vertical total
electron content (VTEC) from Rajkot during low solar activity
period from April 2005 to March 2006 will be presented. The
mean TEC is found minimum around 0500 IST (IST, Indian
standard time = UT + 0530) and peaks around 1400 IST.
The lowest TEC values are observed in winter whereas
higher values are observed in equinox and summer. The
comparison of the observed results with IRI-2007 and
Ne-Quick ionospheric models will be presented.

[11-2-6] SPE classes depending on He-4/H ratio
Junga Hwang', Su-chan Bong', Kyung-Suk Cho',

Yeon—Han Kim', Young-Deuk Park', and Leon
Kocharov?

'Korea Astronomy and Space Science Institute, Korea
“Space Research Lab, Department of Physics and
Astronomy, University of Turku, Finland

We analyzed all solar proton events during 1997-2006 of
solar cycle 23, as observed at 1AU by SOHO/ERNE (Solar
and Heliospheric Observatory/the Energetic and Relativistic
Nuclei and Electron). Using HED (HiZ Energy Detector) and
LED (Low Energy Detector) instrument, we investigated
He4/H ratio and classified two groups. We adopted the time
shifted method suggested by Leon Kocharov and determined
the path length by Sam Krucker’s fitting method. We found
some problems of those methods and tried to improve
those. In this presentation, we will give details of the energy
spectra and time evolution of those two groups' SPEs
classified by He-4/H ratio.
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[I-2-2] Characteristics of Solar Proton Events
Associated with Ground Level Enhancements
Using GOES Data

Su Yeon Oh', Yu Yi',

Evenson?,

John W. Bieber?, Paul

and Yong Kyun Kim®

!Astronomy & Space Science, Chungnam National
University, Korea

*Bartol Research Institute, University of Delaware, USA
*Nuclear Engineering, Hanyang University, Korea

Solar explosive events emit large numbers of energetic
protons. Typically a solar proton event (SPE) is defined as
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an event with a peak proton intensity of greater than 10 pfu
(Particle Flux Unit; 1 particle cm™%sr~'s—1) for > 10 MeV
protons. Major SPEs are not always associated with ground
level enhancements (GLE) while relatively minor SPE are
sometimes associated with GLE. We examined the peak
intensities of 85 SPEs after 1986 using the intensities of
proton differential energy channels (P6-P11) of GOES. We
identified 31 SPEs associated with GLE having well-defined
profiles with large increase and clear peak for each proton
channel. They have larger peak intensity, fluence, and
shorter delay time between onset and peak than SPE
without GLE. Fluences and peak intensities of SPE have a
good correlation with percent increases of GLE, with
specially the best correlation coefficients obtained for the
peak intensities of channels P8, P9, and P10 (spanning
350-700 MeV).

[111-2-3] On relationship of ground level
enhancement with solar flares

Kazi Abul Firoz', Kyung-Suk Cho', Junga Hwang',
Yong-Jae Moon®, Subbash Chandra Kaushik®, and
Lev Dorman*

'Solar and Space Weather Research Group, Korea
Astronomy and Space Science Institute, Yuseong-Gu,
305-348 Daejeon, Republic of Korea

“School of Space Research, Kyung Hee University, 446-701
Gyeonggi, Republic of Korea

*School of Physics, Jiwaji University, Gwalior, MP
474001, India

Cosmic Ray Department, N, V. Pushkov IZMIRAN,
Russian Academy of Sciences, Troitsk, 142190, Moscow,
Russia

We made an effort to understand the associations and
relationships between ground level enhancement (GLE)
events and solar flares for the period of 1986 - 2006. Our
results showed that, averagely, the GLE-event associated
solar flare (~ 0.2 x 10™w/m?) is much stronger than
non-GLE associated flare (~0.3 x 107°w/m?). The findings
have also been supported by the solar flare indices that,
averagely, the GLE-event associated solar flare index (~
35.01) is much higher than the non-GLE associated solar
flare index (~ 4.88). But this association does not seem to
imply that GLE can be occurred by solar flare, so we
examined cross-correlations between GLEs and simultaneous
solar flares. We found that most (~78%) of the highest
correlations (r>0.8) took place during X-class flare. There is
no clear indication that the more the time-lag, the less or
more is the correlation or vice-versa. On overall, 50% high
correlations took place at higher time delay (=65 min) and
~36% high correlations took place at lower time-delay (<40
min) while the rest (~14%) of the correlations were abruptly
high and low at medium time-delay (>40, <65 min). Based
on the results of cross-correlations, our consent suggests
that the intense portions of solar flares might be responsible

for causing GLEs. The direct proportionality of the time
integrated intense portion of a flare with a GLE peak seems
to be the main property to comprehend the mechanism.

[I1I-2-4] Preliminary study of Space Environment
Monitoring Instruments for K-STAR

Kwangsun Ryu', Jae Woo Park?, Cheol-Oh Jeong?,
Jin-Wook Han®, Sunhak Hong®, and Seok-Hee Bae®
ISatellite Technology Research Center, KAIST, Korea
*Tlectronics and Telecommunications Research Institute,
Korea

jﬂ{azfio Research Agency, Korea Communications Commission,
Korea

We are carrying out feasibility study for the next-generation
broadcasting and communication satellite, unofficially called
as K-STAR. The K-STAR is proposed for the
geo-synchronous orbit for stable broadcasting and
communication around the Korean peninsula and will also
contain instruments for the space environment monitoring.
Now, we are performing the preliminary study on the space
environment monitoring instruments to provide the data to
and so to support the space-weather-forecasting activities
of 'Space Radio Research Center' which is under
construction in Jeju island. We have established the mission
requirements for the space environment monitoring
instruments and have determined the instrument candidates
considering usefulness of the data for space weather
forecasting and the current technology developments. The
instrument candidates are solar UV imager, coronagraph,
Solar UV flux sensor, neutral and charged particle detector,
FUV ionospheric spectrograph, and Magnetometer. The
space environment monitoring instruments for K-STAR will
form a part of international cooperation in the space
environment research and will supplement the measurement
data of GOES SEM module.

[1I-2-5] Kinetic Properties of Plasma Sheet in
the Near-Earth Magnetotail
Ensang Lee', George K. Parks?®, Mark Wilber?, and

Naiguo Lin®
"Department of Astronomy ¢ Space Science, Kyung Hee
University, Korea

*Space Sciences Laboratory, University of California,
Berkeley, USA

Properties of plasmas that constitute the plasma sheet in
the near-Earth magnetotail vary with respect to the solar
wind conditions and locations in the tail. Statistical analysis
of various spacecraft observations have established the
average macroscopic properties of plasmas in the plasma
sheet for both quiet and active times. However, kinetic
properties of plasmas are still poorly understood. In this
study we will investigate the kinetic properties of plasmas in
the plasma sheet using multi-spacecraft observations by
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Cluster. Cluster has passed through a boundary that
separates the plasma sheet into two regions with cold,
dense and hot, tenuous plasmas. The boundary normal was
in the dawn-dusk direction, and the boundary slowly moved
toward the dawn flank. Ion and electron phase space
distributions show that the cold, dense plasma has a Kappa
distribution while the hot, tenuous plasma a Maxwellian
distribution often accompanying field-aligned beams. The
different phase space distributions imply that the plasmas
have different origins or have experienced different
thermalization processes. We will discuss the possible
sources and thermalization processes that can result in the
different phase space distributions in the plasma sheet.
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[I-2-7] RED (Relativistic Electron Dropout)
caused by magnetic field stretching
Jaejin Lee, Yeon—Han Kim, and Young—-Deuk Park

Korea Astronomy and Space Science Institute, Korea

The earth radiation belts are the place where high energy
charged particles are trapped by magnetic field. RED
(Relativistic Electron Dropout) events in radiation belts are
characterized by fast electron flux decrease in geostationary
orbit. Long duration RED implies that the trapped electrons
are moved out from the radiation belt by a loss process.
To investigate what is the dominant mechanism generating
RED, we analyzed THEMIS data in which it was found that
MeV electron and proton flux decreased quickly during RED
events. The data also showed the dropouts progressed into
lower altitude for higher energy particles, generating
radiation belt structure depending on particle energy. In
addition, it should be also noted that the geomagnetic field
on nightside was stretched during RED, forming long
magnetic tail. In this presentation, we propose pitch angle
scattering produced by magnetic field curvature might be
dominant RED generation process. If the radius of curvature

34 Bull. Kor. Spa. Soc. 19(2), Oct 2010

is comparable with the gyro-radius of charged particles, the
first adiabatic invariant is not conserved any more. Therefore
larger energy particles can be scattered more easily inner
side of magnetosphere. We show the magnetic field
curvature obtained from Tsyganenko model can reproduce
the particle distribution depending on energy in radiation
belt.
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[VI-2-1] Flight Model Performance Test for
MIRIS, the Main Payload of STSAT-3
Wonyong Han', Dae-Hee Lee', Youngsik Park!',

Woong-Seob Jeong', Chang Hee Ree', Bongkon
Moon', Sung-Joon Park!, Sang-Mok Cha',
Jeonghyun Pyo'!, Nung Hyun Ka', Duk-Hang Lee'?,
Jang-Hyun Park', Kwang-Il Seon', Uk-Won Nam',
Sun Choel Yang®, Jong-Oh Park?, Seung-Wu
Rhee*, Hyung Mok Lee®, and Toshio Matsumoto®®
"Korea Astronomy ¢ Space Science Institute (KASI)
*University of Science ¢ Technology (UST)

*Korea Basic Science Institute (KBSI)

‘Korea Aerospace Research Institute (KARI)

3 Seoul National University (SNU)

*Institute of Space and Astronautical Science (ISAS/IAXA)

MIRIS (Multi-purpose IR Imaging System) is the main
payload of the STSAT-3, and will be the second Korean
space telescope. This project has been running since 2007
by KASI. Currently the flight model of the MIRIS is being
assembled and final performance test is underway. In
particular, several passive cooling tests have been made
using the thermal-vacuum chamber in the laboratory to
verify its suitability for cooling the telescope temperature
down to around 200K without the use of any external
cooling sources. The optics design of the MIRIS is
optimized for best performances at cryogenic temperature.
The electronics performance tests have been made with
satellite interface bus, and the design was finalized with
several revisions. The latest system performance test results
of MIRIS will be presented in this paper

[VI-2-2] SMT(Slewing Mirror Telescope) Optics

Design and Null lens test for Aspheric M1 and
M2 Mirrors

Ki-Beom Ahn'?, Soomin Jeong®, Jiwoo Nam?*, Il H.

Park®, Sug-Whan Kim'?

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

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

Research Center of the MEMS Space Telescope, Dept. of
Physics, Ewha Womans University, Korea

‘Research Institute for Basic Sciences

*Dept. of Physics, Ewha Womans University, Korea

The UFFO(Ultra-Fast Flash Observatory) pathfinder for
observing GRB(Gamma-ray Burst) consists of UBAT(UFFO
Burst Alert & Trigger Telescope) and SMT(Slewing Mirror
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Telescope). This study is concerned with design and
analysis for SMT. SMT is a F/11.4 Ritchey-Chretien type
telescope benefited from a very short optical tube assembly
and compact design for a given focal length. SMT FOV(Field
of View) views 17 arcmin in sky coverage, providing 4arcsec
in pixel resolution. The main detector is 256 x 256 ICCD
(Intensified Charge-Coupled Device) of 22.2um in pixel size.
This SMT design offers good imaging performance such as
0.77 at 22.52 /mm nyquist frequency in MTF(Modulation
Transfer Function), and 2.7 ym in RMS spot radius. For
interferometric testing of two aspheric mirrors used in SMT,
a null lens system is designed. In this study, we present the
SMT optics design and the test method for aspheric M1 and
M2 mirrors.
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[VI-3-1] Accuracy validation of numerical
integration of the two-body equation of motion
In Kwan Park, Jung Hyun Jo

Korea Astronomy and Space Science Institute, Korea

Korea Astronomy and Space Science Institute is carrying out
the GNSS Measurement Processing and Analysis project, the
purpose of this project is to develop the highly precise
GNSS data processing software. The first step of this work
is to develop an orbit propagator. For highly precise data
processing, it is important to calculate an accurate orbit. In
this study, we use two-body equation of motion under four
different initial condition, and the 4" order Runge-Kutta
integrator. The orbit propagating duration is set two cases,
1-day and 7-day. An analytical solution from Two-body

40 Bull. Kor. Spa. Soc. 19(2), Oct 2010

problem is used as a reference. The validating procedure is
to compare a difference between solutions resulted from
each case, analytical and numerical method, about every
initial condition, Through this study, developed integrator's
performance is validated, and it is possible to expand and
applicate for progressing the project.

[VI-3-2] Comparison of orbital elements in
various form
Jung Hyun Jo, In Kwan Park

Korea Astronomy and Space Science Institute, Korea

There are several kinds of orbital elements set to predict or
determine an orbit. Each orbital elements have advantages
on their own. In this study, we use three cases to compare
the solutions. The first one is the classical Keplerian orbital
element set. Other set is equinoctial orbital element. The
equinoctial orbital elements modifies some elements in
classical Keplerian set to eliminate singularities, for instance,
infinitesimal eccentricity or inclination. The other set is
consists of state vector, position and velocity. In the first
and second cases, orbit prediction is processed in analytical
method. On the other hand, the third case uses a numerical
integration, and then convert state vector to classical orbital
elements. As a result of this study, we can confirm
advantages and necessities about each element set for
propagating orbits.
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[P-02] Numerical Simulation of Transonic
Accretion Flows around a Black Hole
Seong-Jae Lee', Indranil Chattopadhyay?, Siek

Hyung'
{Chungbuk, National University, *ARIES, Manora Peak,
Nainital-263129, Uttarakhand, India

We present the high accuracy numerical simulation results of
quasi-spherical, transonic accretion flows around black
holes. The code has been constructed by employing
Lagrangian Total Variation Diminishing (TVD) and remap
routine that handle Advection Dominated Accretion Flow
(ADAF), solving the angular momentum properly even near
the inner boundary. A set of test results show that one can
handle flows successfully and resolve shocks within two to
three computational cells. In case of no viscosity, our
simulation proves that it can conserve nearly 100% of
specific angular momentum in one and two dimensional
cylindrical coordinate for a hydrodynamical accretion disk
around a black hole. We also present the simulations with
viscosity terms incorperated in one dimensional spherical
geometry, using the non-uniform grids which enable us to
avoid longer computational time but give more qualitative
result. The transonic accretion flows with Y=4/3 show that
the accretion structure is dynamically unstable due to multi-
shocks. The oscillation periods deduced from our transonic
accretion flow simulation seem to be responsible for the low
frequency of QPO for 10 stellar mass black holes.
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[P-03] The kinetic effects on the shock evolution
Eunjin Choi', Kyoungwook Min', Cheongrim Choi,
Ken-Ichi Nishikawa?®

'KAIST, *Center for Space Plasma and Aeronomic
Research, University of Alabama in Huntsville, NSSTC

We perform 3D shock simulations with parallelized RPIC
(relativistic-PIC) code based on MPI to investigate the
kinetic effects on the shock evolution. The results of this
simulation will compare not only the results with those of
non-relativistic PIC simulations which expecially have been
carried out in the context of solar wind evolution, but also
RMHD(relativistic-MHD) simulations. Both cases for the
magnetized plasma propagating to the magnetized and
unmagnetized external plasma will also be investigated to
well understand shock evolution phenomena.
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[P-09] Analysis of the Eddy Available Energy
Budget under Steady-State Forcing in the
High-Latitude Lower Thermosphere

Young-Sil Kwak', Arthur Richmond?, Ray Roble?,

and Kyung-Suk Cho'

lKorea Astronomy and Space Science Institute, Korea,
*High Altitude Observatory, National Center for
Atmospheric Research, USA

Some part of the eddy energy density of the thermospheric
gas is available for driving thermospheric dynamics. This
eddy available energy (EAE) is composed of an eddy kinetic
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energy (EKE) and an eddy available potential energy (EAPE).
In the high-latitude thermosphere EKE is generated primarily
where the ion-drag force associated with plasma convection
accelerates the neutral gas, and is destroyed primarily where
the ion-drag force opposes the wind. EAPE is generated
primarily where Joule heat is deposited in regions of
elevated temperatures, and destroyed where the heat is
deposited in regions of reduced temperatures. We have
evaluated the budgets of EAE production, transport, and
loss under steady-state forcing of the high-latitude lower
thermosphere, using the NCAR Thermosphere-Ionosphere-
Electrodynamics General-Circulation Model. In general,
ion-drag forcing is a larger contributor to both the
production and destruction (depending on location) of EAE
than is Joule heating for steady-state conditions, although
Joule heating can play a more significant role for impulsive
forcing. Transport of EAE by horizontal and vertical winds is
a significant component of the EAE budget. Conversion of
EAPE to EKE, and of EKE to EAPE, constitutes an important
part of the budgets of these two components of EAE.
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[P-12] lon beam instabilites in bow shock
upstream: EM PIC simulation

Jinhy Hong', Ensang Lee®, Kyung Wook Min', G.K
Parks®, Tongnyeol Rhee*, Cheong Rim Choi'
"Department of physics, KASIT, Korea

*KyungHee University, Korea

3Space SCiences Laboratory, University of California,
Berkeley, USA

“Postech, Korea

One of the transient features in bow shock region, density
hole, is frequently observed by cluster satellite. That seems
to be always accompanied with reflected ion beam. We
conjecture the ion beam instability occurring around the
current sheet to be the important factor of DHs structures
and set up simulation models using an electromagnetic
particle-in-cell (PIC) code. We observed generation of DHs
after the MDH waves excited due to parallel ion beam. Here,
we report the characteristics of DHs observed by Cluster
and the progress of our simulation study.
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[P-14] Empirical ionospheric model based on
Anyang ionsonde data (NmF2, hmF2)

Eojin Kim', Yong Ha Kim', Jong-Kyun Chung?,
Geon-Hwa Jee®

!Astronomy e Space Science, Chungnam National
University, Korea
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zﬂ(orea Astronomy and Space Science Institute, Korea
*Korea Polar Research Institute, Korea

Radio wave communications between global navigation
satellites and ground receivers can be affected by total
electron content (TEC) which is mainly contributed by
plasma density of ionospheric F2 region. As the requirement
for the accurate navigation is gradually raised, it becomes
conspicuous to predict local variation of the F2 layer caused
by various conditions. In the previous work, we performed
the preliminary results of the empirical model which are
calculated by least square fitting with a model formula of
NmF2 (peak electron density of the F2 layer) and hmF2
(height of the peak electron density) data obtained at
Anyang (37.4°N, 126.9°E) digisonde site during the periods
from April 1998 to April 2008. For accomplishment of the
empirical model, we will calculate 32 coefficients that
represent diurnal, semidiurnal, annual, and semiannual
variations of NmF2 and hmF2 for the various F10.7 (solar
index) and Ap (geomagnetic index) conditions. In addition,
we will compare our results with that of Oliver et al. (2008)
utilizing data of MU radar in Japan to characterize the
ionosphere in the region of northeast Asia.
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[P-17] Design and Analysis of Lunar Capturing
Orbits using Finite Thrust
Young-Joo Song', Sang-Young Park?, Hae-Dong

Kim', Joo—Hee Lee', and Eun-Sup Sim'

l?(orea Aerospace Research Institute, Daejeon, Korea
*Astrodynamics and Control Lab. Dept. of Astronomy,
Yonsei University, Seoul, Korea

Semi-optimal lunar capture orbits using finite thrust are
designed and analyzed. To design a fictitious mission, final
mission operation orbit around the Moon is assumed as to
have 100 km altitude with 90 deg of inclination. To insert
the spacecraft into the final operational orbit, two different
intermediate capture orbits having orbital period of 12 hour
and 3.5 hour are assumed. As for this presumptions, three
different delta-Vs (delta-V for arrival hyperbolic to 12 hour
elliptical orbit, for 12 hour to 3.5 hour elliptical orbit and
finally, for 3.5 elliptical hour orbit to the circular mission
operational orbit) will be used to insert the spacecraft into
the final mission orbit around the Moon. With lunar
explorer's onboard thrust capability of 150N with Isp of 200
sec, required overall delta-Vs to insert the spacecraft to the
final mission orbit is derived and compared to the values
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derived with the impulsive thrust. As a result, every finite
burn ignition point, for three different delta-Vs, is estimated
to minimize delta-V losses due to the finite burn. As
expected, it is found that the finite burn arc sweeps almost
symmetric orbital portions with respect to the perilune vector
to minimize the delta-V losses. Overall delta-V difference
between the impulsive and finite thrust due to the finite burn
loss is found to be about 2.4 % for this case. However,

this value will differ for every assumed lunar explorer's
onboard thrust capability. To obtain various insights, further
study should be performed with having variety of different
onboard thrust capability including finite burn ignition point
as another control parameter to design and optimize the
lunar capturing orbits in detail.
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[P-20] Evolution of J2 perturbation on equinoctial
elements
Jung Hyun Jo, In Kwan Park

Korea Astronomy and Space Science Institute, Korea

In general perturbation theory, the Lagrange planetary
equations with several sets of equinoctial orbital elements
were well defined and solved for several approximations.
However, the solution has numerous partial terms of
disturbing functions in terms of several elements. The timely
evolved aspect of solution cannot be seen easily at the
glimpse. In this study, the evolution of a set of equinoctial
elements by the J2 perturbation is investigated.
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[P-32] Flow Analysis on Anti-Vortex Device in
Propellant Tank of Launch Vehicle
Je sun Jang, SangYeop Han, Gyoung-Sub Kil,

In-Hyun Cho

Korea Aerospace Research Institute, Korea

During feeding propellants from on-board propellant tanks to
combustion devices or turbo-pump of an liquid-propellant
rocket engine, vortices or swirls are usually formed in the
exit flows of propellants near the outlets of propellant tanks
from the moment when propellants are almost all consumed
in propellant tanks. It is known that these phenomena are
occurred generally by Coriolis effect or by external forces
due to the flight of launch vehicle. These vortices or swirls
make the unwanted gas-pocket in the propellant flows,
which may enter into the propellant cavities of combustor or
turbo-pump and may cause the failure of combustion or
pumping (cavitation). To prevent vortices or swirls from
forming in propellant flows passively Anti-Vortex Devices
(AVD) may be installed near the outlets of propellant tanks.
This study shows which configuration of AVD is optimum to
eliminate vortices or swirls in propellant flows. To find the
optimum shape of AVD flow analysis are done numerically
and experimentally.
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[P-38] Design and Characterization of Uniform
Spectral Radiance source for test and calibration
of radiometers

Dae Jun Jung, Hong Sul Jang, Young Chun Youk,

Seung Hui Kim, Seung Hoon Lee

Korea Aerospace Research Institute

50 Bull. Kor. Spa. Soc. 19(2), Oct 2010

The source will be used for the electro-optical tests of the
payload such as signal to noise ratio, linearity, saturation
and uniformity of radiometric response. The source is used
for pre-flight radiometric calibration of the payload and
should provide high spatial as well as angular uniformity of
better than 98%. The uniform source is required to provide
known radiance levels with absolute accuracy traceable to
the National Institute of Standards and Technologies (NIST)
or equivalent primary standards of radiance scale. The
source is also required to provide known spectral radiance
values at a total of 45 wavelengths in the 450 nm-890nm
spectral band. The spectral radiance requirements are driven
by nominal and saturation earth spectral radiance at sensor
aperture. The discussion that follows is based on the 1T m
exit aperture source, the most recent uniform source system
designed for calibration of imaging radiometers.
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[P-46] Design and Characterization of Horizontal
Laminar Flow Clean Tent
Dae Jun Jung, Hong Sul Jang, Young Chun Youk,

Seung Hui Kim, Seung Hoon Lee

Korea Aerospace Research Institute

Horizontal Laminar Flow Clean Tent is able to produce
laminar airflow and clean area with a cleanliness class 100
for high precision optical activities in space program. The
laminar air flow is blown horizontally and removes
accumulated air from equipment for accurate and stable
measurement and alignment of space optics. This air flow
maintains the clean area with a little higher pressure than
the outside of the tent, thus avoiding any cross
contamination. In this paper, the air flow simulation &
analysis results and overall specification are described.
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AHS ) AHEEHE gdudd o] BdASS EHS scientific payloads, on a potential planetary mobile system
olg3te] AselA HAD} HEHoz BAY dwdd us) in Korea. The conceptual mission will be aimed in-situ
AR A ZA 3F A S Faete], 43k BE XA & observation of planet's surface structure or more advanced
AR S Bolsle] dndo] A3 71Zsi) technology related to the sample return mission. We list up
a numerous candidate payloads including a seismometer, a
[P-B2] AIRHASE KMo XIetM OtHILE =X heat flow sensor, an electromagnetic sounder, a gamma ray
T2 MM IIsSs T2 )8 e spectrometer, a visible and infrared camera and a laser
F&, H3sE, 28y, Hlid, IS4 altimeter. Additionally, some strong and weak points for
SIEalERF0IH1E each payload are specified. The actual budget requirement,
significance of science and technology, and the possibility
AAEYA4L X 2000km oUle Yoz AFHA=9 o] of international collaboration are also examined. Currently,
FE o]FaL lon, Uty gJ4o] g IS Al the gamma ray spectrometer is the most progressed and
Agal7] fleiMe AE B AR GRS ol Sdth A actively discussed for potential payload for Korea's future
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mission, holding international collaboration with Waseda
University in Japan. Proposed preliminary research is
expected to be contributed the future planetary exploration
in Korea.
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[P-62] Broadcasting Service Trends in
Meteorological Satellite Systems

Hyun—-Su Lim and Sang-Il Ahn

Korea Aerospace Research Institute, 45 FEoeundong,
Yuseonggu, Daejeon, 305-333 Korea

For the public welfare, many meteorological satellites has
been providing image data and meteorological products to
end-users via broadcasting services. The data format used
in the broadcasting service has been replaced into Low Rate
Information Transmission (LRIT)/ High Rate Information
Transmission (HRIT), the internationally recommended by
Coordination Group for Meteorological Satellites (CGMS) for
end-user data format. Korea, which had been merely relied
on foreign satellites for satellite image data so far, will plan
to provide broadcasting services through the first
meteorological satellite, Communication, Ocean and
Meteorological Satellite (COMS). COMS, which was launched
successfully this June, is currently under the in-orbit test
(IOT) of ground processing systems including broadcasting
services. After 10T, on-ground processed meteorological/
ocean image data of COMS and various meteorological
products of KMA will be served in LRIT/HRIT formats to
end-users through the COMS satellite. The end-users in
other countries can receive and utilize COMS data through
small-scaled antenna and receiving systems. In this paper,
we investigates service trends of major foreign meterological
systems, such as Japan, united states, India, and discuss
future plan of COMS broadcasting services.
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[P-76] An analysis for SMP2 support on
spacecraft simulator infrastructure
Cheol-Hea Koo, Hoon-Hee Lee

Korea Aerospace Research Institute, Korea

In 2005, SMP2 was published and now many simulator
infrastructures on worldwide have support the SMP2
standard. The SMP2 standard is characterized by component
based, object oriented development approach and use of
C++. While SMI(Simulation Model Interface) of SMP1 has
only C API interface, SMP2 only has C++ interface since
SMP2 strictly requires object oriented approach. SMP2 is
considered as it offers true simulator model reuse capability
through Catalogue. The purpose of SMP2 is to provide
model portability among different simulation environment,
operating system and even different mission. In this paper,
the key characteristics which is needed for SMP2 supporting
on spacecraft simulator is introduced and analyzed in order
to evaluating the effort to implement it. A flexible and
expandable design of simulator engine will also be
suggested to minimize big change during simulator
development.
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[P-84] System Design Procedures for Planetary
Mobile Robot's Manipulator
Young—-Joo Song, Youn Kyu Kim, Jae-Woo Park,

Joo—Hee Lee, and Eun-Sup Sim

Korea Aerospace Research Institute, Dacejeon, Korea

As the Korean astronautical society's recent interests are
expended further to the planetary exploration, numerous
related basic researches have been widely performed. To go
along with these trends, this work is focused to review the
design procedures for planetary mobile robot's manipulator.
The definition of the manipulator tasks, design procedures
for manipulator's kinematics (DOF, joint and link types) and
the End-Effector design considerations are reviewed and
treated in this work. For kinematic design of robotic
manipulator which is usually done by Bottom-to-Top
approach, different number of joints, links and lengths of
the links must be designed to provide the best End-
Effector's accessibility to the science targets while
minimizing the system burdens to the mobility system itself.
To enhance the accessibility performances, different types
(i.e., turret, vertical PAW or circular etc.) of SIM (Science
Instrument Module) also can be applied. If the science
analysis fit is assumed to be located at the inside of
mobility system and sampling mission is planned,
manipulator's sample return capability to the desired location
(entrance of the analysis fit located at the mobility system)
must be considered as another design parameter. System
design procedures provided in this work are expected to be
applied to the further development of robotic manipulator's
Earth-based test model.
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[P-87] The System Interface between STSAT-3
and Dnepr Launch Vehicle
Sung-Sae Lee', Seung-Wu Rhee’,
Shin?, Jung—-Ki Seo?

l?(orea Aerospace Research Institute, Korea
2Satellite Research Center, KAIST, Korea

Goo—Hwan

Science and Technology Satellite-3 (STSAT-3) is small
satellite which weighs around 160kg. The launch vehicle for
STSAT-3 is Dnepr. Between STSAT-3 and Dnepr launch
vehicle, there are system interfaces to be coped with each
other. This includes mechanical interface, electrical interface,
ballistic interface, separation dynamics, load qualification,
thermodynamics, electromagnetic compatibility, cleanliness
assurance, and launch base operation. Therefore, this paper



explains the these key system interfaces between STSAT-3
and Dnepr launch vehicle.
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[P-95] Auxiliary Data Generation Algorithms for
SAR Processor
Chi-Ho KANG, Shi-Hwan OH, Jae—Cheol YOON

Korea Aerospace Research Institute, Korea

The SAR image receiving and processing system provides
the capability to receive and store earth observation data
acquired using SAR system, interface with the mission
control center for supporting SAR image collection planning,
generate standard and value added SAR imagery products,
and distribute SAR imagery products to users. To produce
SAR imagery products using the SAR processor, it is
necessary to convert ancillary data to auxiliary data to be
fed to SAR processor on ground. In this paper, the result of
the detailed design on algorithms for converting ancillary
data, which consists of time, orbit & attitude information
provided by LEO SAR system, into auxiliary data which are
required by the SAR processor in the SAR image receiving
and processing system is addressed.
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1. 2010€%

ZAN

371 20104 99 304 @Al

e 9 A7) 20099 12€ 319 A
T4 A%
45 = = =
LR 168,355,033 | 1. 2 AL ¢ H| 20,203,730
1. g+ 15,204,000 1-1 949 6,400,080
1-1 913y 13,204,000 1-2 Azw 4,500,000
1-2 5431 2,000,000 1-3 9End Hd 6,379,420
2. AxF 0 1-4 AR 9 2,924,230
3. ey y 32,395,000 | 2. 8<&3A}n] 21,768,233
3-1 &3 18,470,000 2-1 Bg&gam 21,768,233
3-2 7H& &3 13,925,000 2-2 7F& e g 0
4. AA =g 8,020,000 2-3 #+A7%% 0
5. 3149 5,250,000 | 3. ¥R 71&FAgH| 0
6. L= 28,100,000 | 4. BB ALY H| 0
6-1 HEA L= 27,600,000 5. 8 9H| 1,245,899
6-2 A AF 0 6. 529 4= 13,992,015
6-3 KISTI 0 6-1 WH-217n| 13,280,905
6-4 o} 0 6-2 4tjHF Rl 711,110
6-5 7IEMA 9 500,000 6-3 52Tt 0
7. 449 0|7 B3z 1,123,290
8. Atd &9 6,501,361 7-1 40H R AN 1,123,290
8-1 ool 6,395,121 8. FHE/FAM| 235,580
8-2 oA A 0 9. AEFY=/43H 3,430,965
8-3 AHFA 9 H| 0 9-1 Jddi= 0
8-4 FAFFE 106,240 9-2 9134 1,110,000
9. £ 24,027,500 9-3 N&IEFF R 1,341,897
9-1 £4uIYA) 10,027,500 9-4 Wl s H & 465,600
9-2 §-9n|(g54) 14,000,000 9-5 7|ete = 513,468
10.%14] 330,500
11.73 ZAH) 200,000
12.9 A B AHH] 0
13.AHF 45 4] 262,100
14.& 73] 1,508,600
15.4] A} 0
16 A9F8E 0
17.99 9 3 AL g ) 0
18.89H| 13,711,510
18-1 97A 378,180
18-2 9] (F F3) 13,333,330
A& A 78,012,422
#7101 € 209,840,472
& Al 287,852,894 | & A 287,852,894
Adzoldd 168,355,033
71429 (+) 41,485,439
27) 01 B 209,340,472
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2. QAN
971 2010 99 302 A
ool 9 271 20099 12¢ 319 AA
= 9 5 7
I = 271(201043) 2 71(2009) (A-B)
(A) (B)

1. 799 112,996,500 142,793,710 -29,797,210
3u) 49 15,204,000 17,364,000 2,160,000
2z 0 0 0
stk 7 3 32,395,000 60,367,210 -27.972,210
Al A & 8,020,000 24,090,000 -16,070,000
S ) 5,250,000 10,500,000 -5,250,000
AL 28,100,000 20,445,000 7,655,000
94| 24,027,500 10,027,500 14,000,000
Ab 9] 0 0 0

2. Ak 56,929,372 120,676,349 -63,747,477
WS AFQ H] 20,203,730 23,055,500 -2,851,770
ERtiP ] 21,768,233 72,840,290 -51,072,057
B 7 dE A 0 2,000,000 2,000,000
A3 AR} 0 1,532,600 1,532,600
3] oy 1,245,899 2,526,639 -1,280,740
£ 13,711,510 18,721,820 5,010,310

3. At o] ¢ 56,067,128 22,116,861 33,950,267

4. B9 21,083,050 28,751,432 ~7,668,382

HE9 A7 13,992,015 18,502,670 -4510,655

BT (AP ATH) 1,123,290 1,068,186 55,104

S-HE/FAH] 235,580 1,420,530 1,184,950

AeFa/a3 3,430,965 4,593,836 -1,162,871

SAL] 330,500 330,000 500

74 ZH] 200,000 590,000 -390,000

A EAH] 0 0 0

AR H 262,100 935,210 -673,110

=74 1,508,600 761,000 747,600

A YA 0 550,000 -550,000

A 3| 0 0 0

ALdaesE 0 0 0

5. ZA%elY 34,984,078 -6,634,571 41,618,649

6. AtF S+ 6,501,361 773,082 5,728,279

ol & o] A} 6,395,121 753,162 5,641,959

ERIEiaE 106,240 19,920 86,320

7. A9 Y& 0 0 0

8. AlH o] 41,485,439 -5,861,489 47,346,928

9. H9A S 0 0 0

10. 3710l ¢ 41,485,439 -5,861,489 47,346,928
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3. CHXIH=
7] 20109 99 3 0 @A)
o9 4 7] 20009 1292 31 A
= v =4
F71(2010d)(A) 71(20094)(B) (A-B)
A Ak
1. et 209,840,472 168,355,033 41,485,439
dAe (0) 0) (0)
HEdF (48,840,472) (38,355,033) (11,485,439)
5934 (160,000,000) (130,000,000) (30,000,000)
2. B¢ 7gRAt 600,000 600,000 0
37kl A (600,000) (600,000) )
3. LA 5,000,000 5,000,000 0
A7 E (5,000,000 (5,000,000) )
(A2 A) 215,440,472 173,955,033 41,485,439
5 A
1. &7 0 0 0
2. A=A 0 0 0
(F-AZFA) 0 0 0
A £
L A F 36,400,000 36,400,000 0
2. Yol 179,040,472 137,555,033 41,485,439
o] o) = H] 0 0 0
zp7)olhol o) o= 179,040,472 137,555,033 41,485,439
(F71=0l ) (41,485,439) (-5,681,489) (47,166,928)
RHEZFA) 215,440,472 173,955,033 41,485,439
(F-A e A2FA) 215,440,472 173,955,033 41,485,439
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4. METZ(2009 SAEE) SO
(%9 - 4) 717k 2009. 1. 1 ~ 2009. 12. 31
F 9 A E
%4 = T 9 %4 = 9
A7)eldF 174,216,522 | 1. 24| 23,055,500
1. 3¢9 17,364,000 1-1 14 14,935,500
1-1 A3y 15,364,000 1-2 AArE/E AN 8,120,000
1-2 53| 2,000,000 2. &AM 72,840,290
2. A=z 0 2-1 E8=d 3] 29,423,840
3. geuyy 60,367,210 2-2 7b& g3y 43,416,450
3-1 #=03) 29,885,010 2-3 ¥471%%
3-2 7+&st&ul g 30,482,200 3. HA7NEFAGH 2,000,000
4. AA R 24,090,000 | 4. A B 3ALGH| 0
5. 3159 10,500,000 | 5. 3 ¢JH] 2,526,639
6. A4 20,445,000 | 6. 32 4F 18,502,670
6-1 FEAYF 11,443,000 6-1 W17 16,208,856
6-2 A YF 2,952,000 6-2 408 R 870,734
6-3 KISTI 1,000,000 6-3 H4FH4t 1,423,080
6-4 kA 0 7. Y= 1,068,186
6-5 71N L F 5,050,000 7-1 40 8E R 1,068,186
7. A5 0|8 $HE/FAM 1,420,530
8. Ard 99 773,082 | 9. MEFHF/AH| 4,593,836
8-1 dFol# 753,162 9-1 Jdls 0
8-2 A Al 0 9-2 A3 1,360,000
8-3 AHF-A| | 0 9-3 AEIEsFR 2,569,506
8-4 FAFFF 19,920 9-4 ¥AG7ME 0
9. $9H](IYA) 10,027,500 9-5 71t = 664,330
9-1 $94% 10,027,500 10.3 31 330,000
11.73 Z A} 590,000
12.0 4 B AL 0
13AFR L5 935,210
14.2%4 761,000
15.A4 3 A} 550,000
16ALFEE 0
17.91 93414 H] 1,532,600
18.8- 9 H](IYA) 18,721,820
A E A 149,428,281
A7)0 4 168,355,033
& A 317,783,314 & A 317,783,314
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5. MHEZ(2009 SHEE) ZAIE1M

(ADSt 2 2F185| 20098 S ZHALA

SIADI2E 0 20099 E 189 12 ~ 20098 & 128 31

AEtRIQl St R==tsta| & 6t

2 ZAE S#22F S50 2009E 18 122H 2009E 128 312LNXS P2 X SAZALE 20108
12 22 2 AMAlGIRASLICH
SIHE20AME 3IHII2H ZAbA, =X MAN, HAHEES ZAE 20 HEMES AetEol ZAIWS0I
HEGH EASIACH 2E MES L=E20| S3HXE Sof 2F =etelez ZHEHO IS 5800 &
S50 EYEH H2AS D ASES HOIGIRACH MWIRHESE A2LEs=s JAHER, NEZ2AN, ST S SLA
SC Ma5 Mol JASH SHTAUD FSIM0| LRSS ElGHAUCH 2009'—412-é 31 S =3 7
SIHa2  168,355,03320101, ESH=222 38,355,0338, ZEJIMI=Z22 130,000,000 2ot RACH
20084 5,861,4892 0| 2AGIACH. A0 HicH Xt&t0l 248t AS=Z

1H

| 2 Yl 2009 2 & XH&HO
be s=ls M= HE=2Z °
10,0272 &0l a0l H&E X
olo'2 MEorE AL

Ot DCH RNEE HO| N UCH E8 E8H(YA)H &S 50%
etz = 20108 1€ =0 LSS0 et ool BIstH 249 &

o
KJ
oo 2

NESSHAE 25 51920 SA4E 220 BHIF & H2AS0 ASE BRE 0 ALt

MEESUAE SHENLTAIL0l HEHZ FA LHED AC0 262 15 1B STHAE 3H, 22 8H)
267 25 10B EB(AS 1H, 22 oB), 267 35 (0B H(YS 3B, 22 78), 262 435 2BH(T= 5
B, 22 20®) 5 56O =20 SWEACH ARHIZE 23,0558 0| ALBEIACH

SESHAIARI O 2 20098 2 Sralisls 2009 MM &2 of JEez 2| &5l =SSt SS22 7
NSO A HESUASH 471 S5, 26482 =20 EEID*D tsstslizlois &el 255EE Jl86t
O XM= SLAOILME0IA HEEH 288 S5, 25782 =20] LHEEIUCH

QRSN ORE HEAAS|(ANE £9F), TARRE(AVE 0184), HSSHAASI(AJE A=), 2|
Tlcﬂzl(ﬁ%xo 4 2z =
6}'2]_‘1 I J_)_/\‘Ii

JENEOR BFRSFDEENS 12 1S2E 267 45K 2E =SESS ADSHA ZMT 4 D &2
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B 20119 S GlAH(CH W

1. g¥3lA
(48l - 4) 717k 2011. 1. 1. - 2011. 12. 31.
5 4
Eic A= ZA 20111 4H(A) 20107}4 2H(B) S74(A-B)
o1 3] 1] 439179319 150000000 5319 2000000 18,000,000 16,500,000 1,500,000
st 3] 2e}3] SEH0000000 7H23H8 FEH] 30000000 50,000,000 35,000,000 15,000,000
AAE =4S 5 20,000,000 20,000,000 0
P4 2 AT 60000000 7He AFERH 6000000 12,000,000 11,750,000 250,000
A5 4% 27,000,000, KISTI 1000000/ 718 1,000,000 29,000,000 28,600,000 400,000
AL 9429 4763871014 8000000(201L1) 8,000,000 6,500,000 1,500,000
£ 0 24,027,500 -24,027 500
A 137,000,000 142,377,500 -5,377,500
A =
o= A=A 20111 4H(A) 20107} 4 2H(B) >3 (A-B)
w3 AL 1) Ql3ju] 17000000, FAH) AR 12000000 GEaed 11,000,000 40,000,000 40,000,000 0
< g AbH] 2 g 0000000 718 S2EE 30000000 50,000,000 46,700,000 3,300,000
HA4 7185 A A 0 0 0
2 B A4 FololA 25 5,000,000 0 5,000,000
3] 9Jy] olA13] 43] / 9193 9] 5 43] 2,300,000 1,500,000 1,300,000
59 A= o, 40u g/ Ha7 22,385,000 20,350,000 2,035,000
nEZ AR A e 1,700,000 1,500,000 200,000
A7/ AN 500,000 500,000 0
AFTD2/A 5] | daEE85) 13000 FELF 1000 FRE5E160000 3,500,000 3,700,000 -200,000
A& 300,000 300,000 0
74 ZH] 300,000 200,000 100,000
314 5339 g Fx 330,000 330,000 0
A WA 54 4t 4l 600,000 600,000 0
of H] ] 2,000,000 0 2,000,000
=7 2,000,000 2,000,000 0
LB AFA ] 0 0 0
£ 0 13,711,510 -13,711,510
A& A 131,415,000 131,391,510 23,490
710l D= (£9) 5,585,000 10,985,990 5,400,990
A 137,000,000 142,377,500 -5,377,500
2. 5434
= 2011 (A) 20104 (B) S 7H(A-B)
Aol = 160,000,000 130,000,000 30,000,000
F714 9 10,000,000 10,000,000 0
A 170,000,000 140,000,000 30,000,000

H22FENUYYY H19F 28, 2010 109 91



mjr

K

orl
o

MHr
<
Kl
ol
o}

A AME ALY

E
=

= AE JIZ0E agUT FA0l

o
AN
02| (http://ksss.or kr)of M 2IQ1S SHAIH A2H| HEHHS

3 2

29| CO|E{H|O| £A0| 2250}
13

13
=

B
BE A3 s,

13¢
Pl
o

2
=2

20104 10
HO[Z[0f A AF4l 2
il

o
=

or
Bo

1t kdpark@inha.ac.kr,032-860-7604

7|&7 |8t LRYHHZYHA bkaspen@kistep.re.kr,02-589-2926

~N
o
[T}
T
o~
o
N
o
< S 2
o = N
™ < @
o~ ~ o o
= — o o~ Lo = (=3
IS x I Ioa) — & A
NX <5 — e} ] 150 ! = QR
=] @ - N © N o — O ™M
89 & @ o = T & & N N X SIS —9 BR=e© ™ Q g
o4 ! N = S o8 = hee] N1 o ™ o5 ® Som — £ oIA]JN 29 o~ ! N
= > N S & N o o~ 2y e g ooy c rogy) X TN =K o = bHo
EQ — 08 =3 e I 5 O i A ) N S0 Q o Lt o~ Lo <
o o~ <t A N ™ N ) N o ™ N ~ o CoIbo N O o—=d <1 © 2 0O
od Ty SN ! ) » YN ~1 0N N OOV ooMmn OBNBood CoNo0R =) (SN <O CO M~ ™~
S SNHIS T QY SR 8 T 248 S 2bHEPL TTILY 23 LR ILIBA SINONR Q3 hom SA& ]
g} - LM 03 ¥ oY S i @8N N VBTN 00 0P¥ ETRIT NP oY T LT o~ 0 NS < Mmoo~ ) IN
SEL IITVHAIOVod Banr 8 T23F 94 TIFIE TedS ALBadTIL508999%9R4ao55S 83T QL T
P80 Bk fYdNNLRY SLOeS P —9TS o S Q! R L 8Tl S®@ 00 oIdIZJuSLCLRYVNYE I2cxXh 892 S
© 25 UG ol oo =950 ~ oXSoH - Q9R Ly NgQog Q2L OoRScd L Cc 2N Pgog LWL S x5 PO =)
S %% L LYy LS NORS TRrwa §F 958 L JNINXg — 090 N o TocilxXEXc ! ho ry4M25n. ODG So AP —»
2Ys SoeSreg820 s 2o § Y¥Tuq . Y8058 N8R NS X GPN S RAGETRLQ2 I wolRsS TPvoxn QFf 53
N0 AN SO =N L=< x5 = Esd O ST CoC LS. M4 o6 e T cST P PIR XN ® NSNS o9 N4
L, T rocHdl S8 g SN CImoFES O BN XN P a8 2 - C0c VNG PNV E, 2D ES S B
NE@®mE = o< [ o S) o o8 XN oV = D NS 0o =~ VO @l CToC X DS [P o~ — o E cON— O
S [oe] o SRrZo oo oSN T © NTZoQLoE o~ c 99 g o e R A =R R o SNECENP gY (i~ A e}
Cs2838g¢ %mamaaM@anm%mamm@mmamnmummfmmm%maﬁmum@wwm@wmmmmmMﬂwz}mmmmuc@wmnmwmﬂw
- P ONEC CE S 50NNV e UM, L 8859 v hvexSoNgs TG CHCE B P Ll IS5 TRLT 0o .2V S0
o ¢l xXxXx T - A xOoxXTVoc 25 LB BES V_.Da.acka,oaC@C,OO_vl.a@ar cTE=Z>P @520 o vS@®bimoexNcebLx8
B >0 0 ox ST @ 9 C@®wnHo o PO 280 CoH TQ 5 X T LS.~ B0 Z X c e SR ERC IS0 <500k ocoZ2YREDREXNT o050
T 0 [ REx T S® ¢ S8xX@9xP528-8H =828 a®c 8@ cndoo_aTxXCcaoYdIn S om€E ST 9 0L G
ol B3 T T EZo - EL2 T e0@A L 2ol xPcYEIQ®  Fcozd L P R C S22 R L LU P gP U SIS AR X og®d® Tx
S PSS E@ms 3 5E Y cP RGeS @ E POl XEE 8xXxY 25 3EQYISESIESS A e SEE RS 583l T o8@®x, 35
SEI G e et g SELE 8 SEQESS SS9 T RS0 REsRS52 855" 00 EHE SemE SN drng S o gY 8 ET EOSE
POHE SN =~ 1@ § 8 E RSB B ERCEL TS RN g n.W@____:_a SLEIZELTO NmEQR SO OME S22 29T EQRNTBLOS ZECE 2
wﬁ%wmw%M 1mmwasz@@Mk%monzmw$mwmiw4%mmﬂﬁmm&wﬁ%%mnm$woﬁd1e@ﬁﬁm@weMw@m%W@wamwww
Vu.ﬁn_om%mwﬁm.._ == SGrootr EERr Soiim 8 = wir & = w_.TMm.._J..&.Wa_.Aa.m.&nm_..._.mﬁ % 9 St rogn Wwao_ﬂuﬂahmwﬂnﬂn@ 5ol SO 8 a2 0
(S| 3 <K = = - S NL— - = ] 5 A= = < L 2 " =<O-ri TO0TO = -1 O = =
oL .= r_mwnn SKFX XN} @© < .—fon'n o T @ >N} @ - @ <olol o AN B In X000 5 >N EG = o QP o E
00’ T 1wy L s N ey =S Y Sl 19 IRT, R AN I 8 SN AN ST O 160! by = LLO QG 2R = ol | - =
S BTN S T rerar G Bober Sof SXGIIME ey Srory ST IIE S ol T e C0mr RoiE TN 0 ey o Pl Slororiy Berrrol € @ §XRZ 28 [ St
~ M g w2 R SOl ot 1ol o ol @ R T OH® =2, € 12 2ol g < ior @12 12 10 B I S arabiet 10 &l o oMo 26 oo 1 T ot O X i @ <= iar i nar O IH@) T 2or <4 o @R L @ ericy
T o @ T T REXO8 ROE N T 0P © e ki £ < @ 1 T 7 @ | T T Al WD ) o RAT € ody XEr-OFIOHIAT g X0 O oy RO @ owfon i) ) S bl ol < -1 @ <08 2 270
__o;m_uurﬂaz_.z_.o_.mﬂ_z_%T._z_.o_.z_.__oﬂoo.m oFT .m_.__.mz_.ﬂz_._%.mﬂo_.mz_.z_._uaxoz_.po_. TKE Buof of-OF _.T{%_L,Hutnmﬂo_.n_.ﬂ_mﬂz_.u_w of-froFir mﬂ__%_%ﬁ__%mmﬂsz_._L,lu
M o Eof OF i <ol ghiof N0 S o E 5 5 0k, OF & gk yOF OF ry 9RO 5o Ok & o 8 ) rogpantues  apsof 0k T abut oy SERTFOENE Sap, S Sof &
X0 - — - ol 5 il0 | -+ |10 nv ) e O - — okl 1o =0l —
ol < 1000F) | =i - oF) GIGE ST 1019 G572 - O oT RIS O i OGP L ) G HoORA -t ool 2 R4 -y g ok I apiok o e arir-aprs _ o,

(= =) r={oR T - -— - IR i
il I i gt Sy L iy S ORS MHrEraer 8t —rH=< o FET i [ T e ey s Ta o o . U Ll of L SRSy | TR s i i 5l o i e
o 81 -3 5 T _HUF_% g U e N o K B Bk g B E e M e k- g __omz_.Hu_ﬂz_.uuuuﬂz_.F_%Hu_ﬂgumuw_ﬂﬂ_m_ﬂ%ﬁ_ﬂmﬁﬂ_.iﬁw_u_iﬁz_.mum___u%z
= 7 0H= for S oF ook _% = _“__..__u_.._&__%m_ 8,_“__..5TLnTLQOTnTL.THn_.._.rﬂ._%n_..___Ia:“__.._m|=_..__u_.._n_.._ﬁ_mu&n_..___la:“__.._m_ Wﬂo_‘.ﬂu_ ﬁoo,_“__.._qm_ - o_.muo_nz_oo_. Wﬂf..l.%ﬂﬂ __%o_ﬂoo,n__.._m_ | _“__.._=A_+o_m_ oRioj-okiopE T
o = QR 0w O ST LIl RS ool IR IR IROMOR 2L EL RO IOT RRIR AL S RO Hoel 83 meioT ot © Mooy ol LR B¢ EL L L R e fer e o IO e 10T T
T T = ligoqur ™ 2 RO T e T T T 0t o T o o T TH S THTH T o < T e o 60 i 0 Lo o0 1002 1607 5 M i e soft < HH e TH o TH oM TH 20

~

jormibar s

Al AR ol oo s N i gJET gdou™ "L e L
MO oio I yougo T 1Hoio AT AT Moo ol o <=y oiodictio o tiod Z2io 2, —Fiod ool oo lid oo ool e < L U oo ol ST ol AT i i < < - foo 0T oo o o i 1
X O T 10 s T I R T T o ol T T T T R T s T T T T T O T g i0dNd e — 110 d D o d—jiod 00 TS T o™ S T o XL L X, lods s RY
e K4 1 OKAKK o K=K <1 _.A,|z—o.A [T R 1T O M L Rkd — 1 =X k] Bl VOr_ I — AKX S O y.Z11,|1z—o,|/0.A 1 z—o S I | SRS
R T XX YR X X R oo SR oo T om0l X Oy oo W= 0X o CORTO ST LD oI ™ DX o= = oS WO o SRR Lo
Ho' o oy o o o HoHo™ Hos o o o o N Ioe)

LHow{ ool nr-r-Hoorool i Jo|THorHoor {1 ™ M-worotortHowoLot oo IHor-LHosHO oo - LHor - LHom] In{ IO tHoLoisd ™ r-Howd JL{or-tHoo T d{o o] ™ w ijort-1Ho ™ owfonH towoorforooln—
<1505 m0j0i0]01TNI0| I S 000|053 05 0TI <IOmM 50505 0|00| IS0 X0 Oifs <15 Mo 05 OTT 6 05 05 =< o 00|05 0=<I<-0| {05 05 0T {05 00| 10| I o] 0|0 XK OO o< N Tir 5 OO 5 mie] 7~ 500|505 miojoLHo

_._..__.TJ_._._._QHHmeWWo__ﬂﬂJ.ﬂ_._..___ﬂﬂ__o_o_._.:o__c_g_g ToTioT ~ &S 1oy :r__ﬂq_o_._.__o. ™ 0T [ 0T T 167 _.T__o_c__g N ol (O RTioT ol _.Tiom_.ql..ﬁ__o_oqﬂ_.TL7|L7|1.:oJ..kl__o_o__wHo_._.Lﬂ%_._.Lﬂqﬂﬂﬂﬁ_.

_x_.ntWJ.HMHJ.J._ITHD_._HJ.J._ITHD_.__ITHJ._xT_xTM_xT_xTﬂT_xT_.Tn_.__xTHﬂTn_..__xTﬂT_xTn_.._M_x_.”ﬂ_.n_.._n_.._J.A.__x_.J.n_.._o_oW_xTn_.._J.H_x_.Mn_..__x_.J.n_..__x_._u_.__xTHﬂT_x_._x_.ﬂT.._ﬂT_x_.ﬂT_xT_xTﬂTHA._
RIET 50706 15 B0 T05 IET 5 IR ZOZOK|- BT ZOK|- Z0Z0Z05 1Z0F0 0RO TIET X056 I FOTT ZOFOTOET K X05 JZOFT BT Z0M-Z0ZOFT M-§O0FO0ZT ZOK|Z05 T TOZ0TT 0T N K T0ZORIT0ZIRIT0T0Z0705 It
o ovq_og_oxTov.klovq_o.klq_o_..uoo_uov_.mo.klovﬂoowovovgoovovowovHﬂlovq_oo_H.Alovo_uovuAlﬂoovq_oo_uuAluAlo_uu?ovo_uuAlu?_n_ oF X oF %0000 ook oF X X igRooFOFFookojorfool-oFofofojomir
ofOHIR R =~ ROHIRI oM ORI T ORI T R R i R R R SO MR O IO T eI ool Mo iy iRl hUI T e i, ol I o Jouoli T e o Jo Mol I IR T+
X ROTT ROROROTT X T RO RO T FF 0 T M0 TT T o ROTT IF o I 6/ % ITROTT X BT IF I X MOTF ROTT X X I IF o7 I X HOROFT X T MOTF RO IF i X I X X MOTF oT X o7 X X IF o o oT ROTT

NS — O — OO OO — O =N — OMO-TMOOOV—MO— O — OV —OONVVODONMO— OO M— VOO MO MMM — OO O-NMOOINS MM 00 MO — —
T O OO — OO T O T O O OO T OMSO NSO SO T I T OO TITMNOIT IO MM OMOITOOOST OITTOTOITT —ITOIT OO
R O N N I R S AT R N O G G N G G N T AN N TN NI
MO NLOOGLONLONSNOC OO MO — OO -V NOLVOOLWOWOO OOV OOLLANLLLOONLOL OO OO ONSN —LOOMWOOMWOLOWLLOONN
TN —OSOTSOMOTSTANTITITOONOOVOODOTOOOOONOTONOOONVOTONNOODOONO—-—ONOVOTNOONONMOUVOOTOITITOOOOITO
NSNS N NN NN NN NN NN N M— NN M MMM Me—— MNSNMMM— IO M MMM MM N — MMM e— Me—— NN M I~

o_.._o_.mmmu._w.oa_.ﬂ._muA_._|W_Ar_.._§.1_.o_._m_mhA_.”_.mam.ol__l%maao%_uZHMoJno_ﬁﬂaEo._m.ouxnz._o_.___.__o_oﬂ._o_ﬁ__z ST oFJoMIo] iOFIN{oX Tilo] ﬂ._é.m.._Eo._A._.a_.ﬂ.__.mamoam.___oram._..A.._m._ﬁm.o_._moo_ﬁEﬁunw_‘ovo_.o_.uxn%uoaoﬂaﬂlﬂ._mo
B00j0r< X NIFUF [0 FOH0<0X M Z0Z081500j00j00joi o] ] ofraiog iojoROBORI<0 X < - BOSMKONOHMOJORORON0S JHOBOO| JHO0BONoM=ieT N X'~ i LHOL{OEOHOZ0XT<F-Boojoojook == if0iol oM T5010l05 5.

o

Bull. Kor. Spa. Soc. 19(2), Oct 2010

92



mjr

K

orl
o

~O
N
~
o
— ~O
&2 g i)
QL »¥n
d =23 X
- —
©° 3 N3N
[N <t NN o R i §
LN oo 84S
SR8, S8808%
2PB8TY NTE3Te
0 3 = C
SedRe S¢S 2z
/OIS L £c9%25c 3
= X o2 =9
o=xg rymm C.Uk.m.U@
$235QT, 58398%
Pog n_ruk.32,|en.l.mugm
Q5o reTPNE283553
A.,U_.rnvr.a.l.k.?_&OCk.W,Mh
2@&k%€%6 20® =~ =0
LR 92 ePwo 25 SH S
o5x2® 39T oy =
W,n@ ccE£S3wl Wao.ﬂm_m_l_
o) e} - [
S 852G L o @ plnT Ko
g2 &5 2] ey
[~ i D H-— 0
Skt S §5 £ s ol
~ 84 ~ M el
SO B o QOO ET s
..m,_“__..___o_.mwo_uu.._m_. S5 __c_._“__.._ﬂ_ﬁ__wl_”_.k.om
SRIET Porinp 5 G XRipo < oF
o K- = o0f o

_“__.L._w_ o_vgu”o_v 1S mﬁn_.._._w_ oF mEﬂT
%%%%%ﬂ%?ﬁ%%%%ﬁ
o “_“__._|_1_|J|J|__oﬂ1|mﬂ__!u_ H__._|J|u_._|M|_ZT

- 0HOKer 0RO} |
T o om0 B e N <
T ok [ gl .r._Z._
muﬁ_._ﬁ.__._n_. TH T 05 < < i
<F Hogs 10310 oo TH <2 ood o yiod
CU=T T RIT IO T T

| — el =0 —
_._._OH_/HM/O/OA IOA.EO_/ O N — -0

¥{irt-LHowHoLort-L{otHow| Irt-LHort-LHoHo
M._Jr_._‘m.n_m.nm.n._o_om.no_LMLE._‘W_”_E.__‘%.om.n
o I0TeT T 6T ™ 6T & - oloreT 1010 7o
o= < o< <
BT XFZ0Z0Z05 IZ0Z0ET K-ZOK-Z0%Z0
Earlelalel=lelatv el Slel i el srdlel ool =

oMl RN RO T R

—

FEHISHA LA kechou@kornet.net,02-761-0031

~

==

TR

<t LO

w !

S -

IS

B4 S

o

S 2

o5

c<z

598
%WU:@J ok
oL o<Ta
YSge I
ISR
Ngc®
NEES wig
LG == N
N2 2= ool
SoEE I E
T epiotier ol
il LT Fo TMior K}
Frmnier <IAoF
_/HOOT._kln_ H~ Ok
=0 o FFmd

oL s ST
TS iolwel ,_ OoT
s 23
S <20
3TL5 RE3
0T X -
o= e oo

lioT O[TO[To| ;ST -k
M._m..___o_o._o_o_iu_ fay=a |

ofuolu~"~"<-ofuofuofu

ONOTT BT T ROTT o < NoTT NoTT T

5T X o] o] BOTTI0joRIOCo<r AT S~
0XOROZORO  OF< MEROGE!  OFRO
RORON N N RIIRT el ik o JTEORI0I0

Bz

<O

T XRORO<PX XX
O~ v v— «— [en e Yo
OO — <t <t
TTTT 2TT
OO OosO [es Y en Y an]
NN I LONN
—— << ———

Ol %O ORIoRIRUM-%T
KOGNBOROXOR el ORI
RNOZT 3 kdNd N &

ol
1K
<O

Lkimkyuseob@hanmail.net,053-920-6360

ARIHIIAN(Z| A& 110-1),sukjinkang@gmail.com,011-9416-7015
A|0{H LA astropower@galaxy.yonsei.ac.kr,02-2123-8513

Lo
3 = =
~ o~
5 . &
s ) 3 o o
2 (= I el =598
N 2 N © o~ N o~
iy R T ! =] 2P o
o ~ Lo
& & 8 X 3% d g8 & 3 3 85H83q o
35 = T T X9 = ! ~ X OV ~Kucolo
i S _dbod N o~ C o - N o o = PPN
&3 © CoR8oR LS Sx 9 o o ] ® T35,
o p=) = o o =XQeLT IS — o O Yo N 3 R L oof s NoQ
LQeELELE oo = Sbd=SondSgswcdTe QL l— © w0 J S O IPRALO oSS
TER SN LHVFL_QHNTLES3TT 338889y 25 35 8 Fo953 e et
o PN ! Nov— o — T N oo ST4a ) N B2 S O O — ) OO0 S Lo
Voo SN BEeFoRbRNYXT E! SN TCHFTYod@2L x PN L =2 SL oo S, o=
RPARE - BB INPTLOVI SR SHZTYBI 2R LY 88 Yo 3923R=E79 ZRE2 @mc&k%w
N (RN T PN RPBo oot =T . O SOg®© NS Ve Yan) T8OV E=C T
<y "IN L DNL TR o= O g@PL XN PO 32N T O EM g0~ CNTO3IT TS N
Scos®ernasIgd8od LN 2eET o2 CX{dxXeSgsd cLR e r@uNV o S0k =, 5E8=ZEy AN
coo o o3 AN SS 50 ECSI/ TSI 0 CREE X505 03 L 0P ¢ T8 528256 82N
XSS ol 1 2R 0s==28F o ccmpme 8 Q@ gmo8o2cxzdATY 88 ES 6 22,20 C oy
5. X @ @ < =< “No © Lo c529 ~Ccoule X 2@ COR R ®© = SN 20 > Qg X < |
@ " x VO P X o2 SO e B2 o0 CcxXn '® £ SO~ conX AMXO - mMmXn c o <Th=¢c 3@ gN
ST So00 G R2TS T NS ESL Sy A5 o® SE2RCET SLEO U EhER TR ® TEQI VS
c=enhoNCcse=2 e ysm_l_v@ns.mvuerklr.V,O/OW QToHh PHFESTETC T ENc -5 2xoC S e
SR ~>SYagcc.-Sceco'l8Bag=Q PEXOF T 0o XX 0R NI PEXocong TO O o2z
ST 5 GO9S ESS c2T8ccalcEc@uS=—0E@9 B0 g L vem S r@ TNy oi—e ¢ 3
XN © ~< @© o O o > Q= C cellc =R € @ oot *®aog2® b =D ~ ST g
XeRxxC8L2SS=mr®<c - '» C.5 TN ECco . © g - = O~ cEvwetis =28
I e e e e L S P e e A Tt [
= © O~ =] ‘© - = = e < Lo 1o 8 -5 o] o
2t ol o856 220 E R E-FEN i@ =x11c o rcEox —Foc S ecxSEIT 0L ©xE @
& d%@unwan@gmam%wmekwuﬁzw$@mxh}ﬁimW@m7u%@M@wn S o9« 5SS §IrEs
RN E 2 0O S mad E e N 3 2O TP = 5SS CEC S SEEL O It Srom o £
= S ~ = Z = ™Mo~ O = 1 ~ =<Yoo ~ - o~ 1’ <
2«1 &R SOm=mE £ 5 E 5 Janis Sl SN 5o SEEIIT= 702 oo Bl RO L S R S I ms T e Can £
LR Nt 2o E 5o lne £ XD 008 =05 -<X0— ColH Ex £ T ET g7d|U..1..u_.eo1Ar=S NE g e
U< § € FI1, %00 L E X5 =P Xosr T OO IIOE = o L er DS ® X.Eior e Xiw 2N S8 o MO KFior Sok ©
= OGSE =2 gXrifs Lul npy c QLD QRS = ool -0 ToR— =z i
FUKF 51 160 M T = ®© Koo 2OE06 Zhkizuriolo = = id B EgoxK T X = ® 0 & N — O oK} SRITOS
= Q-8 <10 dlo. jiol ©. T O TS o RO SRS LI = 22X g X S UTS T Do /T T, x— o
SO S8 50,800 = 8 - ok X AT T oo <Y SO0 S o= X ok Sy M= i ok - X iTd
D TR iR 0jo2 B aT T S A 45 N ofBolE = orr R a2 S S on il SR X E g TR TR (R
Ol NN i 100K E < 0lof o o5 oo D Ay io" ot - 005 N KUK S NFoRrZ er-o _u_.._Lu.o_‘% R =y TR g Sl | TH oy
Kt cd= 10 o ._.oz_v_“__e._o S SKFE AT 3- KERrzoTomr =i © KO0l Zoris S 7ol I O - KF -2 ioh S golo OFierior =" oo jiol er o} i
rr-iio | oer<Og) X ZTO Nk Too= ™ o] B XI<0< <n =X x > RSrHorX c o km.oz_v XFKE T [{EN =
ob- &= o oFokr AT R NS o Bkt — (A SR obiororareT rh- 2k, T Lortd - I 0 dniof ooy £ S NTHOSRTO Kiergo
= oLy oF_ O = o}-S ofgriOF e KX > KoM IoTOFOFLT T2 oy i? ZT._.ln_”o K= Hogo ok 2= or'o

SR |_|M.O_|=WOOTO_|J|_M_ O_vﬂou_bdo_v

NFoF<. or0k™ "DHoRIE Jor ok ok

2%_y._omﬁ%_u_.LzT%mﬁ._mﬁ%._o_.nt%n_.ﬁu% orlok ZT%m_OmE%mEmu%z T s ool -croFlokiol T — ™ oF-s,
B FHROP IO Mot PPt o oy ot HOOOF M-k P T S BERT Py 1 T T ROqoFr-1] o O e i GG
T BB IB Ly BUB I BIBIL o By KBl S X RS L gt IS T e i T o e 1_.0_._;“_ 30T ) oy RO oy THHy

- — orD ToT N~ K IA
< KoK HRIRE A KERESL TR oK TF 2N B0 KEBINER RN RO KEIOE Il o I Bk Bnp i BT S oot BB
ok ol-o- L o_.mwog_.ﬁo._uormo_.__ofwo_.mmm_ T o0k o0t " o-akioFof-of- - of el == of T = of T @y X opiofr %_.mh_uuﬂ%%muﬂ oo apuhiel
& oS Foro Ho.l-Horo ,|10|aomo._.z_.ﬂ_.ﬁmmu_...r_o5 _z.__u_u_.o_._.A..__.._olo_.._oAioﬁo 107 467107 6 010 4m.m_._.__:_l._.x..__.._o._o_.__gjxL IO Y L

= Lol el L 601 < Sl s BEE L mo il o L e XX — X =
S 160 1607160 10010076000 = 60 M 1600 BT +— - o0 — L 160 160760760 ij60— — E1 60N T ET 500 <2 o g0 7 [ 13 X 1. ~ <A THTH

2 BT 10m D gI0g e = e ioOLn =T - g s ML WGl ro A C o
AT ol T St T T = ST o oMy o1y 1o e T Tt K T oo ) TS T o oot 0N 3 S ST o <ioiol
iigr otz jiodiod 3 jgiod o diod o0 1010D | 1013 orery 4. fodaor <7 aojiod - oo tiodrT o doe: Siodr N0t | — 1= | 4y T 10dRIND = = o0 | o) ol
e Ty 0ies 0 Lo} Loy Hlo— 125 — Lo {25 o0 iRy gl 1 do 221 Lo L6 Lo LS N oN o gRoooIR ! <L
_m._.4uw_.44£om4,|441 5045014;;9“24.&.62._46444.__M_|4...A|...A|54...A|W4...A|7 090 < IS5 000 powo O ™ o2 < yo
of-tfort-ulotjord 1™ wony Eo_.__o__g_ il Ju{on]InH HOET LHor-LHoL{OLHOHOET L{oLHOLOLHOLO o |- Lort-rt-LHoLooln ™ oo[nr- " owjoLfo™ ~ LHoLHOR{IMH wf i Jiort-wi1ouond 1
_“__.Lo_._mooto_._M.__.loo_._ﬂ_.oto_._J.M._o_._M._mm_.o_._Jr_._l_.Al._o_Bw_.o_Lo_._m.ndr_._‘o_._m.noto_._o_L_“__.Lo_.___o_o__o_om.n_ot__o_o_.__oo_L__o_oE._‘_.loMom.n_o_L_.lo_.__om.n._klM._m._.M._M._o_LE._‘M._mnmnM._
RIS TS S 4 MOS TS SIS TS THRNTS ST S 1S S O RIS ™ i~ 018 ™ RIS i~ 0ot & RIRCol My My 4 S 0loy eTiol

— _ — . X, 0o dwdl _

I o U U et Sl e I e A A A A R R L e R e L S o e r-ri-opr-obobirt-=<tojr-ri-ob
5 XOG0Z0ZOTT Z0Z0Z0Z0Z060TT ZOTT X0Z0ZOR IS I Z0Z0Z0Z0Z0Z0Z0Z0Z0ur Z05 I IT 05 IM-%05 INFH-Z0Z0Z0M-M-ZORIET o & T KON T X0ZOTT
Ok oFok= oFolFoloFokFH X ok oFolokroojorT ofoFoFolofokokolof =0k ojosiozookojotirokojogomokoF ok i miroF Mo A X okRo< ook~
07 = R R O R e R T O U O e R O, R R e R R e R e e A e i Oy i TR R - e doiouofuouohug ot o Jot
_z_cuLﬂﬁomuLﬂuAlmuLﬂmuDduLﬂﬁouAluLﬂuAIu_l,_I.uLI‘muAlT..our,_llur,_I.uLI‘mmuLI|mmuLﬂm_z_cuLﬂﬁoﬁouAluDdﬁouLﬂmﬁo_z_oWLuHﬂuquu.A XXX O TITX

o X — -

T T 10 1 S S L Mo— g ——

NN MO-MOMNONS— MMM MOMN M M M M M= O M — OSSO0~ MOS0 0O
DO OMMMOMOT MO OM™M MOOOMOOMOVLLOTYTMOOSNITITITIITNOITITIII
PP PP PP DT P PPN DD DD PP s s T I P G P s Fs B 65 OB s T @ P I s I e G - T D ep i
LONLOOLOLLLWOWOWOLOOOL OLLOLOM SO LOLOL LWL LW0LW LW LOOVOVOOVOLOOTANLOOS—ANLOOOOANNLOOMO—OOLW— OO
O—O0OONOODODODOTNONODODOTITOOOODODOOODOOO OSTMOTSTOOT VOO O0OOOOODOITANLOANNOOVONOON
NN — MMM ISN— M MMM —<TMMMN MMM MMON M N T NN NN IS M — MM — MO —

RO RJGNB Imog0ojonl o] FFIg0iof ol ofoiBIFIK - TORUS <Nl iof alieT o] BON|-0lr =5~ R1B ok X D} oI5 Dk il foT Lo T X I miehi kG o] Al ORI K HIR
..H._|Mow_|..MdM_|..nw mow_vwmmamﬂﬂﬂdiok;ZTZTw%aLﬁOz+0Lcacaco._Z RN LHOBOR: KO 0{0fOROROROROROROROMORO-MER ~ JJOZT LH LH HoL{oL{oLomr g0
NORONORONORONORONORONONONO | = =] | =] | =] Horomr A &r M=M= A A A A A M 0N DR OROR DR OR DR OROROROROR DR OR DR ORORORORORORORORORDO

93

2oz AUSY F19H 28, 20108 109



mjr

K

orl
o

[Te)
o
< o~ =
< o sy o
<
o~ = ey o N
oy ~O
o < o~ o~ ~ o~
N o~
YR m m P 2 N o
S | o ~ 1
! S o) = o S § — o 1 = ~ O
2 3 @ & 5 o E B S 8 8 s o T3
1 | ~
s &e g - 3 < = 8§ = 8= 52 L ¢ 2 B 8BS
= = 1 S =
5 S N [ 2 ® © < R 338 N B = @ T PT
S ¢ & < ~N ~ S So S e Yo o o & L S E SRoE
@ <X 0 @ ) =~ c o o~ ox oN N Y 2 o =g =
3 © o o =y < SN&® o D00 3 e < o oS
L g © ~ o = o XN o ST © /N2 X g S g © v — S £ © K%
o~ s 2 & N = ¢ = s E— £33 LA Lo BrL & Pa o9V ¥ 4 & © c o 9 gds<s
= < o S99 o [ERRN NG o4 SE=N BN Yo ZBRudLE §F as ove & § & 9 = 8 2 YN S©
Qe @ 2 2I8 QT = & o35~ 3 &S °Y 4_Eh ZL 9895883 J£ GRS ¥ @ s 5 £ Txig
o - [ S o = o — < ~ o — PO LO — ~ o~ =< o3 20 ~oo L 2 P9 [ =) o =y o ® = 5T=
g 5 2 Ihd TPBE B 5 RASRE, J B38: =8 933sn o8 SUNELERNR 29 gRg OS5 .89 B g8S § ©obE
! o o) o ~ jve) NN h NS =8 < £ = 5 NRLES ¥ oo S @ o NP c - =
Po 5 2,553,829 9ge 8 ISSI2T § ThATdn, @99 LTSd 93FR 3= xgLl L38Rge ¥ C=dNasR 2998s £22©E
S8 B 295048Fg s CRNNUSSTUESSY 3 gRS-88 380550 3f3S0IL5088 £39gEE §giPSss3N Q8BRS g5z 0
ol oy 59 ¢ < D h < CNOgoo ! NSO I — O g S o N = N — = L == 9 © S-< o bt ol 0 c c @©
N o 2nrgodvod®Pa XN IRISSIIZoE 98 & NNTECHT o oLVVorlsSx SRLEXS 500y x®832 2 TEo oS d 5! ®°sS
S DETQ P INT 2 ~w ~mS VSO CY e e LY =X L=V == UoYoag-x + 0 O = o1 e P xX— S, 8=zl o>0
X — 'O o 1 0O | > O <t — 3 [fp) I Q Coc o=l g o — o - = % o o~ N
oS TSXgEELR-09 5 SR8 -TR 2 SSOPRSBsNT08Y 588 34 8 ESRE8LSg. 2y Yalish B9 Y 9825588, 5324
g BIoX®S8UR TR0 UTIFIYGSHUETRDEIGRLROTEENDS o2Pn Qg E= 235 23860 SRS E3xNo—yCo - L X8 Q3 R0 5ol
58 HYRGEF IR E8LE S53420% m.wﬂuk. SO G eRER o8 eI EtensrRe 2t Eehd2 Ef o S8R 3T53 LR RT wwdm%%.ﬂ@mﬁos
= — VoS . g = o0 NN ol © =% < —O0Fo=<ulg o BloWw S = TR oxn <l oy o X S5X" 2 o AT oo Z 2 N8
x5 Moo 5£230 538X @mer.UAaSaJrrkoo.l_/e..lker,02|@ 25 @Bl NG cELF PO R S X e 2E IR =829 90 o oMy coPNE XM=
@8 MOKeRS e~ B RER SR eE e 5T 2RO mME Ao R eSS 2HIR S5 2222y, t8RNmx @ 2235088 s eqy ourintr s Xars
£5 R LCEIole <3S E5 0RO e SECESMEX 8 B E S CXQrSe=C B8 S 08 s X QW ETUIN E FES EE RS ECc S o0 o< Er0
swm ~x3Ig BUZ2S O CR B S C S e tO s CRolR Ul Nl X EN P YR S = B S me =gl el S EMEE 8% @ oK CHo @l 5=
EY _M_C.A._L_l_.m&a.b 5= uru.ﬂe.&aaC.C@@ma@maw,loy@ar..lu.a._ 122 @5 oy 8 8w ERT NEL G E SN S “_“_.mbk%u.S.O,_z_ﬂkmUSQ_OW_H TX0 g
=@ Hogems8s5383:s talsaC 8T e cSene 25882598 25225:08 8D e o2 L Ny ST CHSNIECO® 02 @ s OR E>irtynar &
EE WS ENoRESFIENOME 20 G3E 2 X S 0 U538 Se 00 25mET® o SirsEaRm® L N ETO® S O EXNFER X WS 3
- c oFElieg SB.E" oSN IITICATONRE ORI TX@ 0@ Ccoigm® EFn i cS LK@ o8I oL@ X i E < SoL®0 @MUm._I_ %)
s TS oo 8® © < @_I_@@Cmncen3 V,mr.W,anV,V,...@nryumo @ osR=5 9 S ST LES T T ZEREBICOoR oD EH@§ Sof San =200 o
= Hog X0 S v @®ul il Pe@cSO®SE50 2 REC S EQX e oI BIEK SR 0 v O 2<IMT e SRS L S H oy OxoR Co e Q= SLE g =
AR mel@xXz2y9 LoD ER XS5 R0 EXE S ESS ESXorn £ aRN o ikt X s =2 goll Sy ol oSl ornSere s o E @ EXF S <X AT i®
o %&%m%me%wﬂww%mwwwWMWm%aﬁamﬁwaE%wwmﬁ%wmmWAwmﬁﬂwﬂmﬁW%ﬁéﬂw%iﬁﬂw%mﬂwﬁmi%wwmmﬁﬁﬂm4m$ﬁ 3
ROF o] G SN2 5§ AgN —oR0G— eulL S Fdozi< HOET oMy @ Con o = Si Sy @ gRFHO S-S FH = S DX O ERN ZRIZOL D HO- 585 o5 ROBUG
N ol>= wn @ N 3 r"=a [Sha) Ise) RIS n o~ < DXI—NOXFIc oV Lo = 1] e (1] P = < A o v o
Hzn =2 c%dﬁﬂmﬂ%@ﬂ.m%ﬂﬂam_aﬂw%HFH,AEE_OH_7%.m_sﬂﬂn&ﬂﬂam%mﬁ z,._c?q,w_.ﬁ,@oz%vmﬁ,@w o e maﬂ%&ﬁ%%@ﬁk%h}ﬁ% S .mml 60T ol 2 ,__L%Mod
RoZ  SQegiol T S e o Bl P aer TG SR BRI R olor T & RIS AT sl o S gk gl E by 28T andl = i N 2 < < 0 g £ L m_.man_.wua_..ﬁmﬂnm_ o T © A XFoF T
TONF T ers Lol IRy XTie ._A.oz_.__ni of-2 T T N o9 mirK |00 oaSugLgo- = £ £ 28 g ol B il -5 ooy [ 73 o' Zo= AT clok € ok K =10 M2 1o dor T Hrzonriol AT = T <t i € 3 O o
ol Q% XKl —oF K} mto.ﬂ..u_..__,mo._cﬂ Ser© K — 2 o._ufA 9 -2 < FoguRT Y KUK = o or o X KEEUgjy S =TXF ._dz_u..n_. o T i Cz_vl._o_.m_n_l S . &ooFINF
oFof &m._m_.,l_).Quo_'_“_r___u/r,_llnn._o_‘guo_}om:ud”n_.g.ﬂﬂ.o_v.__mm_ﬂ..uﬁ._ ol LT OFoF8 W_z_'HLu._‘_ﬂu_ OTWIEED_HM.EEoH.__.I_Hz_.M__”o_'”o_‘.IHEuDI.._ﬂ. o OFELZ-D _z_v_lu_k_z_v_lu_ OTMOOTM-_' %o_‘__ﬂ':_._o_.._oﬂu@un_.z_'n ﬂmo_'_.wOun_l.z_'7 £ 09T oF
e - - e e . i e i -
mEW3mw__ngoa_.mﬁnt%nrwtur%mmzo uLnﬂ_z_.%o_.z_.Jér%%%%%%ﬁqiﬁ WTM__H__O_.%%T.D%T nt__o_._uer_%moz_.m_._‘nr%__g = ST G iar oF G OFo( = ORI T GEIGEIgEIok = phgy - HOo = <X  BI0H
58 N O A MR o e RATE R m%ﬁ%o_._x_.nro_.muﬂi._x_.ﬂ_.n_._x_.ﬂ_.duuu.z gy 191_.1.muﬂl|m_ _Hu_ﬂL_L;HﬂLmuu_H__%o_. o ..@_x_.mmu__oi.u_.ﬂx_.ﬂ_.u_.ﬂx_.ﬁﬂfo%@nT._J.no_x_.ﬂ_.ﬂ_.m___%..@_.T%__% ol of < w__.z_‘ﬁ
BT N opure O KBy =~ B = MR IR IR | 818818188 IR Ty e MO8 1812 e Mo o i ST BN LT B Uier 818 Jier 81 ) Loy o BT BB I8 BT v THH & BT+ Tho
1 onS EDY L e N I d e | ~ g NE <IRGerae = e < = = - oo = D torm- X081 L TS e
KFw| ™ =5 <-OF Kb & ST K| B4 RIS RIRA K ERERERERERED T8 KFKF R0 < joio SINF NFROKFRFROKF -2 1 R ERORERERE ey, B Jio el i B Ho--
W 2= ol = OFRE s ir I of-or KMol w| 8- ST TFior8-lopiol wogr = o™ T o110 o N JOBOR NIFRO RORE o T T8 T ~ X giop 8 1osie X 8-l i HoGr
OF= o GET plHOk s 1ol o ==OF _ur.r:urm_ OF-r= oy 9 =0F0l-ol-0FoF ol T XOFF Ik o EF 5 OFOF = Mol = 2 B e B T e by ==OF FUT0B OF-==0-0f-—=0}-2- e Ol OF-OFOF-E. 8 - 0k 57 8 DR D g0
HORE D <ioT & RIHO i %W%N%@ﬁ@ﬂ%ﬂﬂmW%%%%%%%mwagﬂﬁ%%W%ﬁﬁw?WWmmw%W%ﬂlﬂ%W%%W%%W?$W&%ﬂ%%%@ﬂlﬁ%oEﬂ%ﬂ%ﬁﬂ
s o~ - T iy kol ol IS e o T e, KO M X 0 s o ol = —

e
00— O 760 1o I 0081 g 60T 2= 0 = 160M60760160760100 R BT (SO (16070 S <1 10001 S 160~ 16060~ 160" 1o o< ZT 0! 160100100 S5 TR RO i I
e T N e P F U T e oL S LA AL SN Ly SR SR o LN S e A ot e R i L) U Tl
NG huos 2 < Tod <t < 00ROzl Moypar <Lt LN LR R Lol 1o < 1oSggaoro ! P felr = ot = tiodoo— s <t < i~ LM o ! P ol o it P e i N L 2 SHOWO™T Oty T R o
Tod U € = =1%0c1D L O ENied™ o S 101 mom @ 1041010310100 AT 2 0 < s e oo DN S 100 22 o0 P K o] D L — iod—riodiod— oK on T M ed ROjel 2 oo ol = — O o o — O~ U0
P e i el T R N ] _/,|_z_o =< Rfog =2 110110100 o Jilo < K= 1 oRdeyoliol— .Z._.Z._,lmﬂ_,|,|k._z._m.__/,| 530 Q — NSRS — S — SIOSEIOSIOTOSRI— T oo 1 RIRI— 1 N ~
QR TROTBIE oS O Ry H O LS YRS T, I LYY RN R, T T TR YRR T LT oo L B Do LT L LT R T S0 S QLT oy BT X 5y B L
S~ g uo o™ 1o~ O = 1o N O 4 <uo EN o1 < woufoHo tHoujo o oo o i tHo— 4 Lo ny ~° ~
touo & rr-ufo™Ouon JjoLfony _zt_.;o_i.__.;o_.lo_.;o_.102 uoujo™ g ujoutoufoutouoro — - onH H-ujououououfoolmr-id ind i iHor-r-rT LH woujoozort-touor oo 1=~ w1 o™ wououoo| s e ZF Lort-r-3 o= oo
o|Jgd 8 5010/00] JLH00| IZIZOR Mo 30| 1XIR S 0en m.n__.loo_._._.AIEoHoM._o_Lo_._o_Lo_Lo_._o_L_.lom.._M._m.nﬂ_.__o_oﬂ._o_._o_L%.om.n___o_o__o_oM._M._M._Jz.oE._‘mO_._.x.._A._oM._o_._ulnmou_udo_L__o_oo_._o_L__o_oo_._%.oM._J._‘EoM._Eoo_L_.loo_._o_Lo_L._o_our._l.m.._E._‘m.an._o_our._l.mnMom.n_o_F.o
SRAI@UIN HHOS | MU | & 1 JTRMIMoS TR0 | &5 &S & S MoKo 4 Il TR IS & N ol ~ Nolomir - SO0 SRS SRS N 20y AIE RIS S SR ST N 16T 1T &
s =< - =1 s ol - rriri- m-ri s MR ..OI_.TM._ olo i = s
- 5 << rErEroprErr-oR o e e < o o re < = < < opnpnkir =< < <For-r-r- o< < re ool © o= - r-rr-<ropokirt-r- << oprf-ojr-ri-ok
T0Z0 8 806 IZ0XOZOTT ZOIfr ZOTT ZOTT Z0ZOMHZ0Z0ZOK I TORITT T0Z0Z0Z0T0Z0M-oEIEF Z0X0G INF- T0Z0Z0Z05 1o I &7 2T ZOX 606 JBJEF ZON| ZOFT X051 X0 %05 I Z0ZOFT 00T M-X0rT0Z0Z05 IEF 2T Z0X0§06 JIT ZOTT XOXOTT
o_uo_um Bl g_oovo_uo_uuAlo_uMovuAlo_uuAlA_.o_uu?o_uo_uov_..uoo_uq...Alo_uovo_uo_uovo_uuT.A_.Hlowovg_oloovowowovg_ogo#lﬂlﬂlov.ﬂo_n_ q_oM.A ok oF = ofojookokajookoF= oFokE X TirofnokofFolkojo < oFok = olo< ok oFok <~
TR E RN RARIRHohu R M- ofure o r- M- Rk R ORI = oM KRR KRN R OHIR IR R 0K KUK RIN = ouolohR I I <~ ko K oHUR ORI R RN R oMK RO M- iR R IR oo IR = oHuRIop &Il
TO <R T T X T X T X T 000 X O ROX O o7 oT o7 oF o7 HOROX &7 o7 ROKOET &7 o7 &7 ROROX X X ITNOROROG I T X T X TROT O ROT T X T X T 0 ol T T ROX X T T ROROX T X T T X

M= O—OTMOR = —MOMOEMO =IO =M MOMOANVTOMN ——MMNOR = =T OM——OTMNO—OM—MM—OOTOMO—M— MMM — OLO 0 0 — — O 00 O 0™ O
M= NOoNOMNMITOOMITMNITMNTIOOVOMNIT ORI MN T I TMNOOMMINTOOIT I I N 0O TIITMNNOOMNOMMNMOOOTOMIMOMOMMMODLANIOCOOMIIIOS
PR TIPS = PR 65 G P = B 6P P F= G 1 €5 63 €D €5 6B 6D M M= T €D € B P €5 65 6D € s B P P = € = P P Q0 P O o7 €3 P € s 65 €D s SO R I SO P €D s 6P P €5 O O s M G € OB P B s 6 P € 6B 1
O AN OLANOOLOWWONLOWOOMONOLWWOWOWOWOONOOOWW OIS VOO0 —NGVOONOOWOWVOOVOWNWOOWOWOWONLOONLOOWLSOOWONVOLOOWO
OO0 —SO0O0ONOOONONOOOOOOTOOVNOOOOOOOTNOOS —000OSITNNNOV—ISONOMONOSOOSOONOOOOOOOMOISTNNOO—SISNONOON
A IO O R MO RO M T — OO — OO TN MO T T T NN TOOTON OO ROTONANT—— NI T — D — DO —
S RANOBrErio]  oFIOFN KT foT foT ROBORIR TS0l A ME7sT oMM ot ok ok T ook S KOROME TN N FINJOI0h B OO F 575 o0 FT < iis st ioHiok B 00| om0} 0joBIok T X IRO0B I BTG I ROZIROOKAT o] Ko<|oZ ok FIrE ATIBoolr
2 gl sty e D it Ly S\ bl b 2 =

SJHOTH <0<0Z0XT XUZOX0Z0ZOXOL < F<FF<HHES BUBIBOB0B0B0B0B05000000j00kI0FI0]10]10]J0]J0J0ST SIS TR K < i< KOKOROROROROR K K RAKORNTT &I il ol ol o o 15116075 10{0ioT ol ol = =< KO ol < i< ROTir <f-L{ou{o
NORORORORORORORORORORORON IR OROR DN ORI RORORORON ORI R IR DR IR IR O R OROR DR DR IR DR OR DR O RO RO OR DR ON DR O R OROR O R OR DR OR IR DR DR OR IR OROR ORI NOR IR ORORORORORORORONORORORORO T 2T 2T 2727 3090 H H H ufEuk

Bull. Kor. Spa. Soc. 19(2), Oct 2010

94



mjr

K

orl
o

=L whorujh@Kkasi.re kr,02-2012-7526

o~
~
o
1 bl
o o ~
< —
& Lo - ™
< ~ < ~ < ~ @ ~ Ne)
— ~ o — = © o~ [ae JD — )
st ) S o q o ! < ) o~ o~ ]
o~ o — = N N — [s¢] [S2 IS | ~ —
h O o~ o I | o — N ™ 3 [Tl Lo ™
N L & =] S 3 X} = & ~ S @© 3 N 2
N ] ! S [ 3 S S ] & 3 do — ~ SN IS
H S 3 2 = ! - = ¥ (S P T2 3 S 5 >3 S
o < ™~ 3 P~ 2 8 L g o 3% ) 3 g 2K =3 < S o ! e
e i c o O o < ~ < o O o~ I o
IS o — ) el S o 3 ) | SN ~
> o o ~ S - o S o~ I © (=) < o o X x N o | S < [
v oL S ~ 9 = 3@ ~ Clom T HIO iy &= o~ & ~ U0 > @ Q =] (=] S ®
—lRT8 e o O = (SN o Xa ) Q9 o KA > O o~ = i E 235 = & oty O O~ o N®
LoV 6n2 S = . -2 b S < o~ oN VLo~ ; ®» o'g o .=9 .= —50R 2V o0 X9 De
< 543ﬁyﬂa T 88 mw X T ~3Buo o_oW,_,UnJ% oSNy &8 294 o L N ww ] %MMZ n_/.T/uo_W% I a_/_mww a_/.%ﬁoa S X bH®
- N oo Lo 0 < % 3 o~ O o o Yo~ =0 o o —_ oo - c — ) < o N <t o~ — © 0 &
S RGSdlE B _ 49598 & 5983 B8x08d 2838058553 T B35 3 T8 oxf 2RI 0905 RESeN2 S5T8L.El T8
! O N <t | O — 5 = < 1 <1 < 1 Co D o0 OO0 ~— O = X o - ~ ] ~— (] TN AL S +— O N .= ~N D
| 0 © =2 © | o o ) < — Lo < ~ o [< fae) < "5 2
SERInCYs RSECORSE £ 258T38 RISBRITw C44B8STEES @ SS 2 FE.QLE 35123 LLPE JUSNISSETARILL JE
X~ < O x | 2N O G O K O Lo ! = o = ! . = ) O, =T 1o = NN T ol Y= C— < S
S P OEINEL oE g P gdonans B89l RBE0CRENFEE S £r 2 5BRS3c PECRTEOSE SnpddcuPSiigicaty
S - X & 0O O +— O o= < ™M So P X— oNLC S g ~ R N2 @ ~ — D =SSN [y - @ c PN [
CO X S rX80=S0RE X0 e EQ8 TN o T SoNQXXNy ) © owv T o~ C 9 o LA Tx XOIHE SO x® < O X —
SR e 8B IST RN B mST B ELTOToY B 2eQRBL e s LA 28 S5 SRESQAST AsuoyEgEw Sr=20=d 5322l 8eR 2
&M_h.r.u.@.u Do mﬂ@c__ﬁo@} ol n%k.%k.ﬂMﬁwekmnﬁ%ani..m.mmm,n@ &M%.mm £c LNCSII T el gSor a.m_.mww mM@rWamA,.w.Iw U
) [Sh el CTRNO T CO © Npgoos L0 O] o5 h S QPO g = =gpe o D ¢ ©cO N 1T i MSYox cC =ty o =L Skl oL wnc X O
UU,eakna_u_oooA.Jtry.JumW,l.r T c=Sxn SN E QNS r@47_ e EKOV.G.@?_OOO.?__.O@ nloen2k0__£ CuodE ol e._.Al._ne S CH 5®CX g0y
© O XL LW2BELXED ANglmg L FY E = oSl 5 oo S oFX ceoXxs@ 1021 00E @P 25T L5 m HESc B 2 XXl os oxlix I BH
2L 0= QORI cv<aoL= | oD cCc N 558 o T T~ @0 - o= ceoQFLTFLR X T m e v=—%C S o T8 ®x c_cca® c cc Y
- o0® . O TS 9 ,k_Z_v._o?_uHUnLala 2 ObX gx ES = aoa=ocwsooYOoOdoN .= — NP TG XBIO®SOXE@ <ju oaml R =1C)] > 5@ < oo
®©@P2CTECHSSERIE. SRS e =N e eS0T ET3”RESI=S L a6 SS9 ese -8 58 828k S oxgcc8oamc. o vl
SC@oES SR L R ESHxKTR S 2280 @ L 0 a8log 80<mIaseEzE o525 n oS ma LO@ T EE AR IZTIREEIN T2 TQ@ 55288 @81y =xT°
S CXxO0gco Oﬁkamh_l_ = pmiol X .emkAkarSn__LVkD.Z. E.Ww.lrpn ygknuuSnMO_/_z._k.%H = oom,.S__o._ @ 8 ol U._z__|H__|a@U.am_/..nr_| Xm.._SXW..D a:|m1%@km_|%mvu
S EC8O0EC ~EINw 2ex3l188 LGN B0 F=EEESCIT B gldg 5 mo— =10 Moo SctaN—gQOm2 ) Ig® 225 O S g=xx5c 6 Sk
(S o o< 2o HI*0®.E 5§ coa> Pake) == a ® ST 8 A >Soc885c®3 KFH- @ o €S =2ty =22t 2 anpS Dop.c oM
SEECcOMES ST v S a2 388 2roxklOT 0 2cmmIT 2@ ol CS=r O 5uRn 28 SN ol o ZE K cCoe Vg : N M fio
<@ ~ccSH e g XX oxokl=x 205 & 12 S Szu € T nmp® £ N X223 S SO S e~ CERWgo @ 8@~ 2 D= o Goe Caup Z-2%I ES T
“ORT OB Puo 8@ IFE o X0 o X € N c®a SIS < 1S AL s S F0550 9B 52 dl PR ERGR] Mg - o=
K2 & &,H_aﬂﬁom.mmu S BOFIF 2 i QO = 3 Sioir] Ao um_@”__:_l Wm.%ww__o_i. g Sl S2am@g gl Wu_.m‘._u 2 wmwaamh,i_u w_._ﬁ%@anﬂ% Enjnr it 5 S mogo mmﬁwu
ol m,m.___gﬂﬂnmu ® EX 2o SXOpr S= el S EX Giof WIS F7olt =T Cpy Sy 18US Lo o~ T ST 52 8E <] N e S =W Sicley STV =M RBIE TR 1l @ =
Howagy M i = FLE 2 Fn-< 50 SN 1HG oo = m._._uﬂ Bic 8 P pr® agpBliv S 2l Cart 2S5, W BT 200 SIS = © 5 lguio) [ g, Soio] ‘o o WOMIRORIRO =N 7 &5
100 BIAT N AE._o_..mLuX_._.m_.ur._l.Lu”oo.._.m._ho_o o B1X0%0 @ LMD i i 0 e InI® OB S arar KE-S7T ==XO0S B L2 2 iir & 7ol ._.eﬁ.u”7._m..u”ﬁ|ﬁo_l_§._ﬂ._§._ rolo = 8 =Ho
e = — AT L TRy =X G 0lor ) < kiR WO (i 00 H G0 gr o == Ay @ ©0oFo oF SR ool <P T S KO 2w T = L i o =\ T T i i = @i HO
ref R ORI B8 S5 gl ST @ LT OS2 FoF® o S HRIKE- S T TR oo IR =@ 0 g = w0 OF SR rimoF O Mg & zogor o i oF R Ra= 6 o ol jor e B XSRS 0100 o o
for X0 XFO}-RIXOOK o oy -7 DHEL < ojy < o 187 Ky <155 <087 <t X000} SIS IWT< I =) - TPO @ < Ry Qo 19 1 Ok jog T = N 7T - goon-w-r Mol Xy K- << K <OXIHIr ol ook XH-Tr<o By
ok ok z__”%m_mz_.o_.z_.%mz_.;o__g,urﬂ, __L;IH_;U_ S oo © = e ROF 5 5K XOuiogp O < __”% S 2 _TF RIS o op s ™ @ XNFol- L_oo_.o_.ﬂﬂn_.%ﬂ%o_._uto_.o_.ﬂo_.z__Hooﬂooo_.o_._u_q__ﬂwo_.m,
O N o X © N s ol ——OF_~ Siol il (¢] e}
Hoag a5 O gpre ™ of O o oS oS r ) Bop B it apopsiarapio <L O aph ol = Or op = iolsc Gt B) B e s b AL OF L 0ROk piar s, & 00 Happie Ot I e T obigp g opsep)

~_ Ise)
oo IM-Tor) 2 BT N O M-l 2 wjoaT - g TERE o Y S ST ol oS ROR dala R oF
et e L T e e el i (A R e e
o N B IR Tir o | s 6T o = XS girfon 2 10 NN - o VS 16Tt 0 Ob <IHO S g fer i o — ot B T 2o i B T T8 R B e N e R R B
b of 2aholoa J||_Jn_rurﬂo_.1._°8_.m_ B,ﬂ_uraoo_.Jﬂ_m\ oo FFof-of- 5 Bhol-18 = 87 = 7 ni o phafomrol UOH°0 2 ool 10" of of gy i< oy o8I o WT o o R G ISLIOTiST o | pi5Hiof-6hie of 2 of-ofBH <
L HoFH0" 0o ol = reome il THOL T o R oo = = <Iy Lt s I A, e g K G o< Fulol IR T o e G s R or D= O T o
o Hob!Ho ! KiHoo & morllel Horsl 2L 11 Sor AT Homo— ) - Horo M Hor o< HoStior ol I &IHoR1o0prHos L, § SHop =FHoroq Ilmol"™ B 2 1 T Mool G = =i = ForoR&IHokI S Hof - HoFoi
SRR R T R SR Sl D e S S S SR Bo S A S R s e S T
_._._OE.A._.__._U_-A __o.,_.__'_n_-E._ __o.,_,_.l_._||mmv_ Eo__o._r_._olﬁuﬂd%amn_u_._.r_._oofon._o._NE_._._o%v_ ,LH”LJWJﬁ._oﬂﬂr-JﬁEﬂ__o._EA.H_._.AmH_._.7 __o.,_E._o.,_oo _._._mE.r X 3 ny ..Jn.-EoZ.EJ_./O q,_.lT_ Eo.«_uﬂ%m_m._AmA,u_u,ly_'_._-_'_ﬁﬁ@, Q< _._._mA,E_'_._-__on___on_E._o.,_Am_'_._-,lylﬁ_._.ﬂ_A_uﬂ%o_v

— s gl ¢S] e,
— jiod 1T ol ™ oy e — o jioJOH RO 7 — N ] 1o 1™ o tio < — o D RO RO —jou— a3 igt0sdEd - 2 1 30 1i0diiod L wa— 0 or D D i 1iioliodod @) o o — M iodiod— ol ol L iodiolcn KO
JMo1Ho"0 o i o To J— K o 2o N Tleo T 10T |_13m|_._0y__oyﬂ_.ﬂ._0y__oy=:A Mo D2 2 I 0T BRI =i s OO KU 102101 o RORI o0 < = 2 iffoen 107108 & 12 (12 2y loio 0T 210y oo =
ZrO....;IrOO,_eru ,_l.._MI/O_._..AI,_l.._MIS:A ,|0u,Aﬂ/O,_|52HAI/O_/ OO [Te) ,_|_.D o O.A,_er,_l ._MI_.O/O,l Eu._ 5_._..AI2550RI_._..AI o 5@755 Lo s 55,_|,_|5,_| LO NS LO O =d

E.A...MA??OA.AO,OA < < o< 450501«ﬂ7 MoOSLOX 435044=ﬂ%4ﬁ6450«ﬂ50«ﬂ50646i X —— W.._MOA.A ..&4437 < E._15050%344:._._o_Wu_.;oEo“./ﬂ504466465043442._50
T}l ™ toujoufoutort-oolmuort-tomluoo whiny ~ ri-towjoutorort-oujond Juotoufolouors Ljotom} 1™ w1 ™ gRijoutouosT r-oson] - & r-Ujor-=ciufoutououtorHZ3-nH w1 wolouo=r - = wiwdir-afjouoiouoloujond JfoLHOoHOET —
8001012108 00| I S miojom iojod Tioloo] D i L{OZT$TTO| Jo| oot K0 =0] 10| 1%00] Jo] 4+ Soo| <0 IHo7G S m0| ST ojoo] 1Ko © o] tojo0o| Jo|JHrZomlomr X0 ujo% 00l o] Imr S <U=IE<I0]Jo]1§nEno]150=10|1%00] o] T ko
OrS 05 <TioT & oiel N RN ToT ™ & < FTRMOPHOINS & N &Mt &8 TS & TS RNy KMol S il T~ & ™~ 1 __ m__o_o@lﬂJ..&lqmnﬂﬂmﬂ_.T_._u_..ﬁo_.f.wol.wolunl.wﬁ_._._.f__o_o_._uo STl & ol (.5 TS & T <4
— L — e 1 — M ] — <a_ _ — —
L L e o S I L AL L L AL N2 I L A L L e S et I e B AL Lo o I AL s Bt e S e A o I A A
oo._A.o__oo._A.oz_‘Mo._A.ozTMoWLMoW._MoWLMoo_|ur,_|.MoJ|z_....AI._._A.o._A.oMoWLMoMouDI.MoMoMoMoMoﬂLMoMouDI._.TuLﬂJquMoMoMoMoWLMoMoMom@mmz_.._A.om._ur,_l.quo_z._ 0G5 JXOZOTT T X0X0Z0Z0X0pL T I KI-EF X0Z0Z0X0Z0Z0TT YOZ0Z0ZOTOR
= oFHH oFiooloFRookalookojookelook R O TirRoS oFokokalookolk = okoloFokokrnokok = Tir = T < okofokokalookolok iy iy R00R0l0 ook ok ojookok = oFokoFoRok g < = iR0= OFoFokoRoFoR = ofokoloFoREo
R RO R R, R R, R OMIOI M I 10 R e, R e O e R e OISOl O M R R R i R <] <A T R OISR R OIOMIR e e e T oo i o e e e e e R O R R R
ROTTROTT X T o7 MOTT ROTT ROTT ROTT X X T T MOROTT o7 o ROTT &7 X LT o7 LT T &7 X BT o7 X O X T = LT o7 0T T ROTT o oT KFKH 0T ROX TF o7 X TT ROTT T X X o o7 oF o T 0/ X X W0 T o7 o7 o o7 o7 X T T oF o7 o7 RO

TOIT OO0 MO <O — MO M — MO M e — O MO —MMOOMDON O O MOV = —OMM— MM — O MO O0MOSONLO — DD O SO MO MOV O MO OsM v— 0 O O~
OV OTTMNMOTO - OTOMOTMNMOOVOTTMNMMO—-—OTMOOMMOTSTMTJOITOANNTMNMIITOOMMOOVOMOTMOSTSTOIIIITITMNMOMMS T OTNOITITMIITMOOO IO
TPTPRPRTYDOT PR PN PN PR NP T T P QO T P P A O 6P s T I Fs B G O P s B O e 3 M P € s T € P T 6 R O P A M P R R P e M I e T P QO O O P D T €D > G0 5P P M
NLOOLOOVOWO—TLOOGOOOSGOOLOLLLN T OOV OWWOWOWOLOOMWOUOOONONMTNOLWOOOOVOWOOWOWOWO—TLONOLOLOMNSNLOONLOLW O OLWLWOLWOLWLD OO —OLLOLOLOLOLO OLOLOLOLOLD O

TN OSSO MM OO T — OO MM e N O~ OO MM — P TOO——MOOMMM —— MmO OOM— OO
ol _z_.._o_ﬁmﬁ.._u_u_u_._.n__._uo_._@.m._o_.__.mguM._zA_oM_uz_vA_._J_o_.._z._oJlm.o_n_.__u_|_m.olJnﬁm._._‘mmuz_uo_vz_..__.__.mLm.ou.__‘M_uo_OH_Aﬂmw_._.__.m._ﬁomuAIM_u_uu.._m..,.Y_ HDOTO_'N_u__io__o_ogum_uuM._ATN_uo._ z_.._Mow.J.L__o_.._E_LWlEmLm.OmEMOﬂEA_._J_o._ 0 XM RARIR o] & R 1K i JioT lof S R0<
Hoﬂ._ﬂ.__u_umoioxoﬂmOAoA_omor_u_um_.._u._._.._.nmmﬂlm.ommLMoMo&oH Mo...m._..Mu..MdmOwOM_.M_.._..m.o..m.omomom._o%m.r_m._._w._._m._oMLmoRuHRuHRunRHRHRunu.,ml&ozr._o&o&ozr._o&omhW._ﬁomam_.%hm.mo__h.v_o@o@mo_.__“_mouxnuad.._ﬁﬂﬂnoﬂamk_.ﬁo_.__.mm_u_.or_no
UE@oHroRoKoORON g T ar o o oo o o ol o o o o o o o oo o o o o o o ol ol o o ar o ol oo o o o o o o o o o o o o ol ol o o o o ol o o o o M 0 S 5 o o = o & & & HOX XX X X X X

s

95

2oz AUSY F19H 28, 20108 109



mjr

K

orl
o

~ 2
Cel < ~0
—<t Lo ~
<
N & 3
<
10— < — S<]
~o L
LN So @ < 3 & =
S< N ~ N ] = <
&8 1= N 2 23 N ¥
= N 24 S ¥ o 28 No 2 &
—~E 1o 2] =] o =< pang Ny N = o Lo
s 1 o N o gt ® Ju ~ Q s BLie S T
) & o [ag] ! [ae] ! = ! =] [e¢] o ~O
Re & s K< Q = e = g 84g Q = o> RIZ E = - RN 2
°s S 9% > B < T2 kb g S & P ) o < Tre c S ©® =48 < Q
@ P SN e = N9 lael N IPSe_S - Q= Lo I S0 @ NQm @ I © oo5T bo C
Sc & IR8208Ls E NRY ohy &P Iom¥sidNy m INIE) 3 o S I8 S s34 % o~ T § 33g s 3
92 S 2 9BINTESE S Z842 KURsER Sn5o82388 S8 U5 5 I 4S5 3 JEER 383 235 Ssef sy @ oS
Ao c_m JIIVEIL 5 LBV PTG YUVCSINHTR ST S99 B I¥ho VeEN O QexXrn JET 2P LN ol Bl e
PO XTN OS8R =2Y 2 NToS Llioo~naYN JAZ P Tn6S P42 P FToNB I ! N No@™ =5 o~ Od —oN— o Q=
c5RQ vt TR KLS @ T Y QANTId Yo@® 8 L NFowVES LE &H 28 VW8S L S gl £S5 oLShaTE NEcogw =
9EIEBY HTEYE T 58 S85% PLABES SLLORSTIZTUEN LS 23T §5F SnASSSIsER 58TNTR8 48=33f 5 g8
c oN'C Lo o VO @ =< N o v < 1N IS S Om o o 1O I @© ~ O =N L1 DO o .=® CC s < hi~d C OS5 o PAS
Sl a4 TR0 -0 i~ g o SO TR ESTAT P E— SRS ®829OO0X® £ a5 T O 8T 0 Zgn W1l -LXQX 595059 =3
- — N NO Ze~X Py —-< =) o |5} nX 3 ! o< TN T N © > | = —™ e lon [CRG] - Lo N !
SFRONS AL BT 2 TSRS 8es D ogR=CWE w28 eTA8I R UTE BLET §5QwSg T tmIs Sel Emw%m&a CaoNIEQRLNIS
gt el CPEQ S coEn V=T ot Q@ L @ S0TE ha C e X cPoc X —c TaOU -9 coaTRov o=z =u Sl ® e Sl oo L9098y
— [ ~ O - = -~ © - @® 1 = ~ 1 =y 2 1= O Yovov=gXg O T < c L eXNOoE & © OB S
NS eSS Re 7 3 SERERNERTE e CEE s EETorho gs et Hg S eI oo il oon TS e b e S 8083928658 R Ec
LoD 93 (e =] A =R R = O SSEUECERI—OX 205502 O o 5 L VS 3T ST 250 = % ST=7
L2 CNECLOEEXTEAWNNIYR XY C2cl@o0l8aIifin=0 022l oegaoy= 2003Vl sS038330 C S5 2cON T LRLETIILT
L. = > = = ) - < S e =0 cc 2o~ cQdront w2 =-o0omMmolc X x 1 o0 = IS
ST B X 3040 e300 P TYEY SXEF PSSRy o852 2oRx I ECS g2 6ER LSt RGNS S I=837288 58NS Fok
_._._o_.:u.C ‘s co@® Lol @xoc_ x Q@I meEcSI SO0 E S0 059S5 8xT a5 xraSm=9 Xm0 2e® gs5@a cP BlHe
fra=Sg C > Ean Y EoCc =@l el o0 c®= L odl =g Vg =220@ gax LTZN xSA' TSSO 5895 acec@0>ccWUma <X Txlo
o 9 g 2SS E EN UGS 526609 wm e 55 8cnmImrol3ecleazced <o gl 098 ©280mg o >392 R eS8 X566 523 8922
e 55 2@ - 8w g5 LSS Re S 32K S50 E 20 0% e alECg¥ st e 85 XeasSTcd9s55z2le 2irgr e S ecsPos253<83gx
lJ=o = O CO® 5 ENCHa@® oSl T g o= €3 =4 QxS 8L02c 28 A To®El 9 1T xl® 20 ol T2 S s.=2 ®
orif = o< @ HouE o EIF=oh © <2 o~ =30 @ e <o x O N> 25X B1T®O v -5 2GS ccofEHxaXScxg @ CEDX>SGHEFH e O
e NE S Sm Ao a F L 8 R s 2 e P S e H Sm IS e s AR O TN ST B0 eX B EE TS 25898238850, SR E 5
LN QoS 2 n_rb.wﬂ,_mh___g.__mﬂﬂ;. mﬂ@.mduq_w S o 85 AT o] S Spier £ 5 MIgN@ =or ETRIS & q s,@@lw QorT & ES@T I S@RES cms %M.Wﬁamw S S deo® S
! ol SoT i S QI L2531 ™ ‘OEEM N L2 %0 5 nfp @ O plLyisr 'S i @ i B =08 e = 8 SEr o 5r® = E1
rjook sr&mﬁ 3 wvm_.aﬁ.nt._&.ﬁ@__% 2 g 2t }%JMHMW%MO %uea. ,m__néwn.még“ Q2 2 J.L ® = = SoRe m____@_u © mx_.A wﬁMJJ.J. oM =~ E Guor O 20 Ger Wﬂlmﬂ@ = m_.__“ e
=< R L NMZTO@H.U.EA FISE X 2 CXG n~ ST W ROX 2N 2ngsic € gull 5 0T Crmi< xM @ Sgm W bizg1 SguziT B 2 EX o Fio] X S @ X ==
AT Ay <o) B> 0 N 9 g__cﬂ_ﬂ..u.o_o._.o.u.l S Sy ~BOj50ier H| BT G0 271 - @ Svobarmn © UG B0 Sy 210 M-S o] L 70 % Sygoiel ol i B sl e il O ® TEID
B d nlq_.w__m%ﬂuzr_uanvoﬁ £ nLxl_.To_o#n_.aHnﬁ_hlu_.ﬂﬂn_..rﬂnﬁ_hﬁ_.ozor»li K 2T T o) Lq,nlu_. ouﬂﬁnﬁ_.q@ RIS S el SR TR [ERSe e IRl SN I T e & € ohiopT
10 oM pgliol S & o Lol 0k S o & — ) oFiol oMol -~ iiol 0% jioliio To<] voa ™ =0l G OF—ioM O =il ilol — 9 ~ o iolio iiol ol Sl 3 ——ilol
T <OXERE ol E el R o Sz 2. T K rox- 4o} zITmmuozTucuZITMomoaﬂomw%_ﬁwmmmmﬂﬂmo o < Rom K< e SKEapwi-of BTXOE — Tro® ol i1 BroFgoirrob Ty, SR
a-OF o OF oot B R ol 2 ot G F 040 of-ol-(POFof-Hool-of- OF 0K OF 03 o5 MO kT of- @ 50k S ok g B OFigrob o OF i< 51 St OFol-obir S oy <t T r e o £l ok
._.rm_ _.o_.mﬁ_ut%_/ _u_.L._._..J i~ ._o_..__oMo.r_.mE_.T %mﬁn_.L%_u_.E_.Lo_.mﬁ_u_u__oo_utnt%_m_ o™ ol mﬁz_.ml_u.,.wz_.nt 2 ORIKE o,n_.L_z_oa_.mﬁ%_u_u_u_.;__oomﬁmﬁ__o_.__o_..ﬂu_ e e oriokIoRET V,_u_ua_.&mo_‘mﬁﬂ_.o_.nt%__o_. ok
O rhRrFRnR R oA T SRR B SR T RAIR Ao MR IR AN or 1= M- =aLr-ok < < ok RIG QTR SRR ST T M RIRIT T HOTT i i MR SR I oy HE g RO
ST 8y B8 ORI e 2o 0 807y T 0y oy oy BT BT B 0T SO by € T U g UORTB BT 0203 0 g i 8y oy 0T ol O B o0y BT
~ ol . . NEIEL T Koo L. 0] o HotT T B T8 Ly i - Bl <dmo L — KO -~ P Yoy pla{ ST byl To™ o RIOZ 1
55 S0 B of g KO o e o MOCHOF S ool BT of BT of 3 BT of doro ohior Flobiol i B2 o 00 S S0t ol B ol of T ol SHOREOG of T TS o) iy ol o
mﬂ.;ﬂﬁ@_ﬂ_oﬂlo__o._ JllHLl .|_,.A||_UEI|L| mx LAl_.._.Z_._unroﬁc._oju_o_._.ﬁ“_w_.o““__o_._r._OJll% ““_u_oﬂ_.ﬂﬁcﬂ_oﬂgﬂ_oluﬂuﬂ_onr_‘%_dwnr_‘“|m _.+_|.|_,.A||_J||H_._._O_|“m w_lg_r._o_u_o.r_u“m _u_o_u_oﬂm.m_um Jﬂ._vﬂﬂ._'ﬂﬂlﬂﬁcﬂ_o““m ﬂgﬂmgﬁhﬂuwcﬂ_omn_mm_uu_ﬁﬂ_om Rl—=
S RO 2105 113000 73 << oju =T 1) S M ST 0.8 o 1007 o F 05 & o o 01— 0T H 08 T oty 103 2o X BOMHoX 10 & 1010 1005 17 H ™ B0 o100 TT o008 T 2

~iod2%

™ 100 | 1007 | i100; 268 ~io- = ~ = 16010 0160100, ~ odindis diod T o
2 © 101818181 | 081 — BugIR o] T P s piroYele R b W LT Wy S o (S T g i T84 o T~ jodioliodio L
T ,m_I‘.__._u_. 4&4 A,EOH_.._&HIEo_._._‘__o_._.;oA,am._EoﬁE4,44@“_“4,4,%3.__._&. 4,504,4,E5050E._om.__.w_.ﬁ ._._om.__._u_.u_“_aEZ TN~ — o ~ 100y EoL:HEoEA,H.L:HL:HﬂﬂHﬂi - &&Eo_.lo.__._u_.AmA,A.___o.,_ 450&;50&50%&&31_&4
T RIRIIOI 01 L D e i T o T T 2102 g g 10diod 4y € 101eh &5 Oflio I WO & odier jreryiod 0 oo S oS R o T oS T T 2 pjorguiodiod - e jioiol= g imjo b 3 53 W00 D 1o T D s g g X Qo ki T O
———l0 o<t —ro S O =_"io = 115057 [Te) 505 h 5|w_...|5,|5.7.m — o oS ™~ — ~O o o QL o OW_.O_.OLI —ols PASNT o) o — —— L0 —0 _.Do_._,l
o< =< 4_._._04_._._0_._._0|A KXY 0oL N _/m.__/ Ho— < HuAQuEOAEOEOJIAEO.A _._._o_._._OA__ = 464__0n_64250=12=15036=i/0_.3,_._._0.A < << E o 44__|o.__._._o.A Opyny << 4_.;0_._._0___,HAH_/0_._._0.A EO.A N <oy TP o
3 dri-olnion o~ M@ ri-— y sr-nliny J.7u5050_zt50_zt_zt__u/_.Eo_zt_._._zt_ztioﬂ_.1.5050505050502 o 21N 1N toujo=o ~ wlir-r-ioulo ™ IEIHOO " IH-HOFFEF r-ri-fom 1™ o ir- = r-Ujori-LHoET LHoF Ao 1
TTlo|odo|o0]| 10| IO ol SOST Ir Lo < Hﬂﬂgﬂﬂ__o_oDOo_._MoM._o_._M._M._ 0|J=<UNr <1=<10]|15010/00] 1500|415 00| IO TOZOLHOZ O 050X 0o ImMiojoo] o] InH <UZj0o|lo|Jo=<Imr Zomr I wrioloo| 1 <1< Ir-g 0= io|orToioloo| iojor Aol 1FM o 0=
N N O & Ao N iofioT 1__3_0”0?_3_01._#”J.WJ.J.WJ.J.MT.&lJ.MoJ.J.O OFN & 10T S ORI S MoTs0 Moy 10f Mol -y HIoldy WloRS S or | TS & R Wor-TTFTrXoN'S oy 06l (4 N 60N S~ THET S OhioT
_ [ _ o = 0 — [ _ _ A o | — — _ g —
e L i L | S el e o< Rt e oL [ s 1 i o I A i b2 o= < - %oop= i< < ook = o= == o
T 56 X0 XOBOTT 6 IkZ0T K-XOM-K T X056 1 <1 X0X0TF ROTF I < X0TF <ITT I 0605 1 X0X0Z0X0X0Z0ZOOTT ZOTT K1 X0ZOTT _JXOTT KI5 JX0X00T IT R4 X0XO0M-TT K|-X0X0Z0= 15 JXOTT TT 00X OLT 6 {05 1X05 IR IXOXORIZOTT
Z600j00F T OF 0% 0joBOOLRIROOE IR0 oFoloThok ok % oF T % ook X &% % oF | oookoFokoFofFoF ok 0% oF T wHoEOF T K00k iROGI00E ORI < 0FOF 10X R00E0FOE S 10j00E T % H OF X 610 700j00E GioR00FOF RIOE T

o_.eu”..“m._ow__JZl._”o::”uT...M._oﬁu:..%u._%.._ur.o*eﬁl._”k;ﬁ.ﬂ._o*eﬁl._o::o_.eun.}u._oE”oEoEJZl._””H._H._H._JZl._..M._..ﬂJZl._o::o::JZl._o::m.ﬁJZu._..hm._o*eo_.e.%u._o*eu_._.”%u._ﬁl._oEoEunﬂ.ﬂ._ﬂ._ow_E_._.JZl._.}u._..ﬂ””Z._oEow_ETJZH_oE”oE”H._”oEH._JZHET.H._oE
X ROROET X B RO ROROTT X MjomT 5 njo e RoTHF o7 X 27 % X ROTT X ROX X o ROROTT BT o7 BT CT BT o7 X X BT X ROTT T X X T X WlOROTT o X X ROTT T 54X NOTT 2 o ROROET X X ROTT X ROX ROTFROX or er MoTF -

o~ O T M O0OMMITTOOOMUO T O0OOOTTTMNMOMTITOOTITOOT— MO MO I
1 1 ] 1 1 1 1 1 _R_v_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 U 1 1 1 1 1 1 1 1 1 1 1 _ﬂ—_/ﬁ_ﬂv—_/n_dﬁ_ﬂv—_/—_/—_/ﬁ_ﬂvﬂﬂu—_/—_/ﬂﬂuﬁ_ﬂvﬁ_ﬂv—_/—_/—_/—_/ﬁﬂvﬁﬂvﬂﬂu—_/ﬁﬂv—_/—_/—_/ﬂﬂu—_/q—_/—_/ﬁﬂv—_/qﬁﬂvﬂﬂug_vﬁﬂv—_/
OOV LLLOULOTOOCO——LOON—OO0 OO OOOLO VOO NV MOLLOOLWULOLWULO—OLWO—OLLULOANO—LOULWOLOOOVOOOOLLOO-MOOOMOWOWLLWOO
NTTONOTANIT~NOOVOOONN OONONNOODONNANNO—TITOOOOOOOMANONOODONMONOUVOTTOOULINOOOONVOODOOTONNOCONSMgOITITOO 0O N
T M T <IN M MM <M —— <t NN M — OMr— T r—— MM MMM M e—— Me— ANMMr—— Mer— MMM e—— MMM e— MMM ITMe—— N Mt —<tM<Te— MMM —
O] NI 0] SR IRTITS IR OGN} iohiD< - X0msT MERFKHOI 6] ORIROMHRUMETST T FOOFSUTE0TH Ol JGIOTH X1 HoltXr X<k <k<F ol NHBE4oBOBOLITE ar  of ol 75 0 ROZIORBS T IANolomT tH <-okB 0o HIaEr 5080 <217 8-
ROROFOTITE 1o RO= <} 7 ufouoT B0l IT TIBO00I05 RO -G %00 IR T X0 T <O NH-|OFT TOROR0ROBIR = DM ERIET =-<I1I<|0< 0 IKHo] X0 XOMORIKOBOK - XT kA0 X0XOROTRMON kK0 Iy T o= XM= <{ & Box] =ik
T XX T XX TUZ0Z0T0< 1414144 14|1<o<fo-odo<do-o <RI IZIZIZIR0Z0S IS IS IS 15 150608060608 UBUBIEN0] 0f of 0f 0f of of of 0f of of ojoot-o-ofof-JFIeEIEEGF oF O O OF O OE O OF O OFolrofIokI0kI0I0kI0R 10k OkIORIOEIOk IO

Bull. Kor. Spa. Soc. 19(2), Oct 2010

96



mjr

K

orl
ol

242X 1Y jalee@kasi.re.kr,02-2012-7528

o~
~
©
<) ~
1 =
o o
Lo o
[ee] !
i o
hay ~
= S}
o I
iy ~ ~ o
x = o~ o o
; Lo S =N jaa]
9 k4 @ < ~ o X I - Lo
~ 3 5 So = - S =3 o b £ ]
o~ > o~ O .
R N 2 59 = 139 N ey 53 o ] ~ ¥ [
@ o o o el S & ! o= NP & : 2 32 QYRo=
o ®o3% o lin 3 B T 00, 8o = =Y 8 < RO o JIY S Bo o . T Q7 &HNT
QAaE2 REEPS2UW 3= T & 188 sy BEI g  STH S8 IPHIETR L. L 9ERe3Tn & 0@ SS 48R
Nl To¥es LT g &9 S Tl =go ! LS Coo oo ox AN TSR L=V F2IYN . —gh— LEITIQe L oe2d
! — ~ OO - [es} <o~ 5N < Qco~Bo XJT&H < o~ o I N< 005N ™M= o oo N OS ~
523/.%3*”.” 6&6_6”8_/_9%3 & o< Omﬂ mc. S 58T EN e%_z_/%_a_oA_..Ha znﬁ_ékurunh_éwryn_/.mﬂﬂkammr_wvoe %UEAJO_OA_/_/OFVAW oeld ey
B2 2LNSTIgPPeIRex-T2  § TUSEY ER FEPSOR S48zl rzgnes BNo L e PN 208N (Bl b TRISo o S8 Ses
A_vmr,m,vk.k.mq_zwmﬂﬂmwﬁwoq_dmw ST S[2FS 23 Mmmmwr mmw,__/&%wm,@mm }Mm.nwr,ﬂwmo_omd}ﬂ%ﬂmﬂa_mwowo,owmmww7wmue.mc.
QOoxX Q3 - PN 558 c0X o X ool o T el o x5 ® SECCE5X0m A8 20590 S S LN SIPIC=XoT T @
L -5V oL o< olR o TERE @c° c 2N @Y Xman 99— S05X2 g P 22T cTFF RISV S P v N e
CFRE52L0GS85LTILSSIXGIN L S g o8 LSS 30 S ® SO O~ S ~ 03X S e e e 293 g, D2HGNP O O E'D
10 o = rnU/O..nr..an?JeOZ_ - o<t © ~&N oY WO v O GOCnv rho D — W|CE@.I. .A..nye_._:H_ Soc ﬂ.A._ryznAA._UaZ@nS
REPEESRECP I EFIR OV LoNRE £ ZMOSI R om S o388 325 88xm TR B S o280k =9, ccocedggacemc
VL5 XxcL G~ c=8Scscn.oC)f T 8o8 ooNERE=SxTone 89 5e28F0N 252850532 O o=l F e N 8T m@ 32225
= E®@occ g -0l 0oCc QT x %] NOBNS R C gomm 5 =< - 2959 CcEa88 Tyl =38 o0 @il N g SEgLcomogsos 2
@S agScaonrBxc g 580 =5 X 210 0N QoY RS gy NG o= ol S538oXc ozl cllauESCCEs®XET IQXEQ® 2
2ol =CCcoafEg a™ Lo T 0mE ~ C POHN G, @ Xl CO=cmn o2=2TTP oS X@T® .= EFo X goRGXT =% <
xa8x59 35528 0E@®C " Fox0%PA QP98 5QCQ®O,L X Spi o, LI © € T T 2o0 U5 IS YO L oBlEO D EmrSES@®-CREEI5EIZIY X
;9280 almcsERXS O c® L DL SO 20 @B HXE cRl Iy 2504 c 22Ny @ gopeoxs Sl o e SR Ay e R gL =R R Rt
S o> 2L 0508 @RI EQ IR0 oI~ 2B oPLB—® Gy TLED [ShE] cSIiNxosMhe@® @ gSyroD coeRLzZo -0 ST Ss0008
BHRXS ST 5X>9 cQYDo=vcESTCcy —E =9 ] N — SN o DECSBEORSHESFT D IO et 223 X TLE OO g 20053825
d [ = =gy @mwOPogcs =< s cokw ~ o X = Jlm2804| X3 X0 g d 3 =, SO<® L = i [T = @X@@_/.r@aUhkm © S =23
SO—C g @ o< 20805008202 p2aTSYMT =S [ IRIG@IN 3 XS 5VE 0 TSR 0S5 X+ 0— 0 TO® D & BI= =3 QX2 TCFESD
EsoLicxXscoc=2o2oMoEe=zgeds wH2IBIEOY Ut 3 2N NG 0005 ELoN §EBIISGS c o iR VI oy, 8 D0 0@ 0 g X uran 236
28953039253 wSHScEs s tm IQSN RS AT ot e g ST iz 229 S Bo % S oME - 89 E TR B e ITBIE Sg o8 Bl Em Y @
@U@ iTaz oo s csM2leg s a3 R5eYLoemEQ ;T2 QAWML o 25 SXT 20X 2 Sy WSEGHERS =5y S ~Saa $= SHrlgica o
D oin © W0isras 5= S @I Mmoo cine = =M ST <= g cdIF 0 A S c Mg <<= BIEN 2 2GR mom M= - 2™ 0@ S OXFT.E'0 ggn ZNier =20 f Dol -
Dup SWtierAr o= 5 nin © e G-— Sl < oR @ sz 2 nofE <%0 ®< 52 208/ =" R zor M5 & Sl SN~ C oW I S = FHo e g &
S oblX g T =M CHET@®s1e X% mno S =S o FHID—"T 5 G305 o] @2 QN LS IHT R Ul 2 Y SoF ST 28HoSg 2 mu_eLu._l @©
s X 8 = e L o 83 £ SO mgn2ida s h e Snmnr 80y, § SRS, 8 R B SH= =R L o P ARG S8 SR TR 55 S Snjmimi S o od S
S S il E SRIG TS Wil 3¢ =5 37 DUl R GR35 -7 8 1 zoMIE 2 4 O N o O 2 Il S o] B 2 LW Dol Qo = e @ €% D S LR S W aoh = 7
TR woz%:ﬁ,vﬂwh.&ﬂiﬂ%?ﬂa.e%ﬂSm% ™ KR0S & = 308 gHXB oo S g ge T g 1%@& mioﬂm_i R R e s %Ajo@n_ﬂj, T
e —ioldo| T2 Kb =8N < monkIoil © Koo s gl . = X O K+, X N N il Qo 2. R I o BN Rlobr 10T = o RO ”oo;«tqmﬂnz_n.ﬂ.m_.ﬁ._l .u.am_‘
sar T O T T o oI o) | i morg 2 Exo ol BT @£ © FOK ok R @i D I RN, B i o B o TSN CC e 0L ool -G 6Ok o S0 ont B g e orTy
S (N e Y i S s T ot It (e S X orXUKERoNF @ =0 ¢ © X°X ™ e foriof o1 = o = N2 K KF2Z U1 KFOF T ol o koo L MO RT K- = Ol X —
= Aoo_.OTCNz_._m_ .m_...vﬂo_u_n_ oF Aom_uz__ua_.__o_.ﬁo Nk NH_.X =OF, o_.m_oo_H.&E_.WE @ oFTlaF ._7H o ._.u._) o2 2m__.u__o_.._pHWuLﬂ1,z_.z__”%uo_|o ZTOTmoJuo OTm_uCz__Huvo_kmOz_.ur,_l.w_A._‘_._.x..____M_.__o_._z_.nEo_‘moJuo o_!_% .__) RIS ok
F p F_. O Iy S =) r T ol-of-<u o o] 2T L
S %Fapgn= rey ORI NF - 3y o1 OF o urﬂm__”mﬁoT EXor  HOGHIOHZ00HoE ooy oF s%%%m_.ﬂﬂwwhwﬂ%m_z_.a_.ﬁw__”;._z_cﬁ__ro_.% ioTHEEIO - GrGEnkors= w,n_uru:wo_.moaﬁ%%%%E%%%Zmh__ro_.u__”_u/rﬂm_ﬂmm
_“__.._mE_.,.m._J.._Hu_ﬂ_._m_u_ul.o_.a_.ﬂT_.TJ.mE_meE.u._) _u_.._ﬂ_l._mu_%n:__l. __ooﬂTﬂ._moﬂL_xT)xE_meEﬂT_xTﬂTmuﬂﬂﬂTmEm.._ﬂTa_.o_.LH_: _u_.._|1 = z_.._mu_%l ..@_me_.o_.T_xTﬂTﬂL_xT._mu_mEMLﬂLmE._w___oo Lﬂ_._utnt_x_.%ﬂ;__oﬂﬂ_lﬂ_lﬂ AT Or ppiel
Iy Biol 2 ol IHI Bl B8 ArHHO- B-lior -~ 81 _._ﬁmu_m_ o m|.__.lo|m|._1.mumn_muz_.z_.|1.z_.muur.ﬂn_.__z._ o T 5 obial THE oy B1ic0%! BUB -y Bliol oy J.__o&.._‘oHo R By T 88— 1= nfury I

MY .
o ool DHET B S KT o KR K S8 o m 10400 e ™ Ko oy XKool or ™ X gor
okir= O G00kis0 T 22 oz g iipr ORI 12 oo d—o O o1 o T BRI 112 S foT ey T2 1= OF 221 12 3 of-of- o T O 5 B =
T T o 1 oreorlorloL S o Hon o T o <y . ROt L HO 1 OO HOROR <, 2L Lo 0T or o ST roro i o ier
o B T L o Hror o TN L St _v_._unronronro._oo _v_._u__oonron_l __o_|._o_|_z_o =101 —rr FOUL_'_M_unroFouA |ro,|,_|_._|_ﬂu_ T QX N [T u_bﬂnronro ~ =o =
T gig0—— "~ uLd_'_._-._oo__o.___oo.__._n_-__oo.__'_n_-Lu T 0T o._oo 00504100 < 75 1100 H io0ilo0ic My T RriioOiio oo NOTT oS RO TH BT 71000 1601005 00— TH Lz e — N ,Iz._om__o 5B |-10070 E_o_e.r_‘ﬁnw B
W iod FTH oo™ wjogags L oo LTSI io = MOTH oo RO ol <& (S Gy oI T T T 0o L Ty oMo 18 10200 T e e LT SR oo e <2 oujo o SOMOTH 2= o ey I yo i o

~ilod

B KT o1 o T K-S KB IR Big0 ™ KB KE oIt 2 L RE =D KFBIKERERF oL o< B1nE KFHoRIN 6"
e oh oo A = 8O0 BHol Biof-nhiit] ) oferokisroF  — oLl o =10 ol pio of-of-2F ob
o 1L Horo O 16T o o o b HoROR ErHo - S H0 T oS T

"y

O I — 169 od— ol | yn T iiod— 1 — ol il Todmn T fod—fodiodiol 010l g —10os il — 5l | Jjodiod I — - [ e ) Sodiol o= —
N7 oo 1 1y ~10dC o4 o o=_odm 1 R0 e plo D 1 SO0l g o< odioiod, O Loz o 1. 00 Mol el T 1042 o= | R0 diod ™ ol T E 2 vy 1< X_iodhy @ ilodiol -9 T N9 — 0
0,_|15n_ml.uAHn_Mln_Mlz_@:._o5oo5,_|5,_||:._roo5n_ml,_l35 IS — N u.__/5,_|555,|u_b||2,_|,|52 z_@z_@ukﬂoo,lu_z u_._u.._ml,_l_/,l .Z855,|5...MI,_|OO,| _zZm.m_-.uAHOOOOS_/,loo_.OrOOO/ R og— N

5L|_.D _.D .r _ L|
SO~ IR XX AT TOTORRIT 0o 0 o<y TS S o< I < — 0= o — I Q DR X I XOX wjoX o = o~ Oy << 1o~ X Diigdjog X OTErs 08 00 =F 03 o= <t < 01 XIS ony

 tonfior}-r-ofnr- nngounl.gogoiogo__g_ woujor+-uouowo  r-iom o IorLowoufouoLfowonH oujowor ot 1.50501.J.J.,o_HEogo_ztiomhur.wiogo_ztzo;.Eoc_o_iio_._.4%1.50505050_%505050_5 Howor+"" 511
L{oS T 10| iojorgio|0io|OLHOLTO0| 100 | 15 TO| 15O -7-0| 10|05 TR 0|1 §00|JZIRTIZO0| T Z00|1500| 10| 10| JisM OIS Diis 0| 1S OLHOLHOT =~ o|oTi 0|0 i0]05 010 =<10| 1210 0] 10| JZ10] Ji0| 05 D10 <S5 TI0| 05 0B I ik~ 0| JZO=< 10| 10| IO IZOilojoL{OTTF ZO
Lﬁ.ﬂﬂﬂfqﬂ__o_oﬂﬂ:oluqovo o] & ol IOk S = io] twolwanm_.wl_.fﬂ_._uq_o_ol.o oS S S Mo ieT I & mir rtortoio|ort1ojoiolor oo iof TS TS & [ & ™ ol i ol f _._.__o_o_._..__._.._q_.TJ.MLGlGlMLJ._.TNM_.J._.T
tﬂ_._utJ.HHMHJ.mi._._.J.J.J.J.Ml_._.;.HJ.J.J.muMlJ.nIHDEJ.HJ._._.J.J.J.J.J.J.MJ.J.nTml_._.nTHJ.MlMHMHJ.J.DEJ.HﬂT_._.J._ur_._.MJ._._._EJ.HWDEHJ.J.J.ﬂT_uT_Hﬂ_.n_.nL_urJ.thrnt
M-XOEF 05 K5 15 K0T IZ0X0Z0Z0Z0X 0,501 X035 IOTI X0} 5OXOTT K|-EF XOK|-X0X0Z0Z0Z0Z0Z0TON| FOKOTOG0TOTOK |-~ ig0N|-5 UK -5 IXOLHOET X0 I 0 0ZOET K05 JXOL{0TT X058 JGOFT KR XOXOET K- X0Z0M - X0p J-EF
TroF= ofojoikoojoaiook T-oFoFokoFoFoF moowg_oov“o_n_.,ﬂ_n_ Ok Mo oFiko0oFOFOFOFOFOFOFOFR00FOFORM OFOFROROM k0000000 F %00k < 0F0FOF X 0F0j00E X0 0f0jor=| X iROFOR00FOF < FHookok < ookojomfr < -
M R ORI T T 7R X R R R R e D o R e e T e OO g D e R R R R R R R T R e R R R T O T T = I e oo T D e o e < e oo ol i ofuohur - Johu T0r R Reoig = oo
TP OT X T RONOROROTT IHF T OF OF T o RO TT ROTT IF o 10 ROTT X Nl T XlOTT T T TF TT T CF T NOTT T T ROTT T N0 RONORONIOROTT X X T ROTT IT T X ©T ROIT X X T ROROX M0T X IFiT X NOTFIT iT X IT ROTT X X

OO MM ST NMOPOOMOINMOMIAND — MO — MM —MOTOMNN TN TN OM—MN—O— 0 MNOMNMNRN V=D — == — O MNNMN = —MOOM — — — OO~
O ITMOVOOVANMNTIOTNTIOTMNTIOOM CMNMTOTMOVOMI VNN O OTMNMNO VO OT R OO VOTE TN IITINNITOOTOTOOIT OITITMNOITOMNOIITOOODON
TOTPTTTTTROPRPPPE PPN e T O3 - T 6D G = 6P 6P O A= s 6D 6 G s T B P T 7 B B s B> O A I 6D G~ G5 € 6P T OO R O = P Fn B s P s s = O P P - O 3P s P A - s - P
NOOOV—OC OO O ML ~— —LO NSOV —OOLONLOO—M—— OO0 LLMOLULSOOLLOLWLOVLLMOLLONO—MMOLLOOITLOLNOLLONOO
OONOTOITATO -0 OO0 ODOTITOOVOO TON—TANO—0O 000 O0OO0OO0OOVOOO OO OV OTOTOMANOVOOONOTSOMANOTST—ANOTITOONTOO0OOMOITONN
NN TMOO0OMMMMOMMN— MMM~ M T N — NN TN NN TN M OMMNMM e MNS M N M — MMe— MMM M — M < — —
XXDio] NOWL@._EOHLAT‘__&.___Q %Lm.o__lo_._|W__HoanMuo_uo_._|z_vWTM;..@.;o_.._._w_._w._n._u._.._mgm_.ﬁgﬁg_._m_.._Jl_u_lm__i < lof of-ip o] RITT ZOmOMEIRUXT KOfe] ROKF X IR ORUZOXT u._.._mk_oo__‘mﬁo_n._o_._NL_.aou_uO Ol-0] K -lo] X Mol tiok o ioT o] o] T ofIife it 16
7 10| BOioT NOROROROROROM IR ZT £ il (1 LHOL{OOLHOL{O B0 S H0<0Z0X0X04040Z0X0 X TIXIXIZ0Z0Z0%0<|0<|030S BoBOoF 0f 0j00j00j00joo}-0-OkIgIIoTIoF0loROT KRR X < K <X KOKOKOKOKOKOMOMOMOKFKFREINHR KRR <
ORIOKIOl 0l /G 6 G 0 0 00 0000 0000000000000 00O0000O00O00000000000000O00000000000000000000000000000000000O0O0

97

2oz AUSY F19H 28, 20108 109



mjr

K

orl
o

loveseash@kongju.ac.kr,041-850-8872

2,

kb wisdk 1202@gmail.com,02-3408-4060

274 LAl astro16@naver.com,043-261-3329
WstE @ XY ZHA|H L E jylee@kasi.re.kr,042-865-2108

jiklee999@gmail.com,02-3277-5953

chlee@kari.re.kr,
HLH chlee@kasi.re.kr,042-865-3288

1t solar_us@hanmail.net,031-201-2445
A|H L4 two--onestar@hanmail.net,032-260-6235
7|&1E leehj@kari.re.kr,042-860-2925
,ddaa91@nate.com,041-940-2790

¥ LIE chr@kasi.re.kr,042-865-3205
NEH 1E lcw@kari.re.kr,042-860-2676

cm_lee@inha.edu,032-873-4310
S 4 HLMIE| ferrous@kaist.ac.kr,042-869-8637

1t Astro@cnu.ac.kr,042-821-7492
43+ L E myfaniya@paran.com,042

< Ty
g S
N
o N o
=28 3
N} I ~
M
oS LSS 2
Ao [ =
BrEAT N oM orr
z_‘TJam_. = M @ T
Z5%;
Oriario =g & . ok <ier i < o
ﬁﬂMJ © b ORI 02 2T
o ot 2 B 1 oF B X0 X-oF O i NE
= oK}y =HorT .1._Quo._o_. @M+ phiok

13 Zook s or T Kfora™ o2 B g
%._rc&o_uﬁoj,_.noorl_.%%wﬂdm_ rtopioortZiol
T ..@%mamnrﬁ;.;.ﬂ._roai.wmq_nuq 3
WO it o Muz__nz ﬂ_z__”mﬂmﬂa_.u_wz__uﬁ_i z__uﬂ___.r
- 5810 o 1ol OF ORI OF o
% ﬂﬂcn_.__o_._urlom__.m__.loﬂ_ﬂ_mwﬁozoﬂ_% lomuoﬂ
<o T g0t 12 qoor T | — 0T 60
,I,_u_oz._o_._._ul_.ur,_llur,_lll_..r._.r.___o.,_ _._._u.r._mdn_._._._uﬂnn
UoTT o mor T T odiod — ol ol oy T oo v
T g X ioliolzolol T T o ol guiodpig,
R R oI PO T o om X T o/ T o

- uouo{olio ™ ™ woujouolort-owoloortio
T o7 /47 5 00]Juoujoo] 155X 0joo| 1GaLH 0| Jgomjo
w0 ZArioT & A0S ief o] TN S T 105 ROLH

<Ok O o

by ~O o~
o @ ~
1<s) 1N =
~o o ™
! T ]
~ o o
™~ =1 =
N g
P & S & 803 2
N N
=] 2 & S g 9 S 5
£ i~ n_/_ﬂ ~ ﬂrv, = ! S K & %%
% o
o S @© N s® Y o D s 3 ~ ~2
X ) o~ d Ten 2 Lwe IS — I~ © <t <o ) o
= . !
= & T 3 3 =S g 28 ISP 5 383 % g g S4
) ™~ 1 g N < ON B TLoPINS — P ~ S =y SR
N s o> o © [ q XN~ o Soxo | =% I~ P D=
o L~ L <[ ® h < C = =9
| ~N O el o XN N B —o~ ik 04 © o | —
o= NS) ol 2 ~ GO S NI oxngd =2 NG ~ 2 3 = o~ v 9C
o WO o~ =N .~ 8 O 6Ll CcNIS O ISP rg == og~N— o o <o 2
o O o SEcEod—=C@mo~ S S ] oI~ 0 ~N Sy N LO s L o
LY SReI SEPSRCREN 25 £ 83208 [SVEBHEIVL8_ABE_ o LudBRE =N Q=S
~ o K=} clol o @ O . 2o © [ o~ I S~ 0 — OmNO®X YV e Rt
<M NN o L= X o o= [ EcT coscd T NO g TN XN —O O NHTV—Toa [N g L
o S~ QENEL L 2P o = & XN SS90V cANITIX VPR B Qb ® X SN NG
~— VoSS DS XO0OihBw® T g0 59 cEEITIRITOo0 NoXPiob~N1lVEn ~ ~ =0 0=
= NnQo v ©® O R S o Clred g ae IO Tr®S Rt e Il NI XN (-3 €] n— AaANC
<N I[N NN Run= ~Ereo 8o 8] @ 1 od, oo .= N ! NANBN— D c®
-1 ~N I [ I 1 COM—N~ < X 5 [ T O N LO 2@F.F5_C3 (oo < N D T O oM s o
dN OPN<.-4 BN N TSN D2 XJofrsee 28 xXTaligmPVo@ -cgona i 70N o2V € XN o,L2Y
CO NG Y Qg0 OsVvo NN S L= @9 exXB L ihINomd c2E I N =aNNy 2929 PS8 @Y <o
) =R O S - o< o © T cozx? < 29y < c NN —9 oI xS — X2 ON< 0@ 9
T LT L© A2melINNcI 8 csgxes s CNOS IO 2T n 2N~ xO Q55 O< O Up g D
i o L+ 1 [Sp Mo x38.2— o0, @S- ULV T 0 g o L9 C0 I v eEeS~®© O -
T~ NSO~ I~ o® < X o=~ ~ = c [ @O 1 Cc Sl NoLtoLboxXxmm ST Yl =
X0 N SERYa QIS Coc P EN_ CEVMET ECU TN XL JEXTFRO LN O ENS S EXOXOEQR S = FYS e
@R PXELCROY B 23S tYmuY 21 Cm@ 8 XA UG S Rdg eRQNX2L2EER N D cw__ﬁ12..m,m1%4.$m
vl v @SN Bl Rl = SR N2 0T o xil nh@Ur.r.ﬂH__.r.qudmcm >8P 5L ZHNIT =80 e
0 LS EHREY=2N AT 25000 G FoN o Qg =t - Garn e — 2.2 0 < @ © SN 8- c2 O TN ON § cofzn
= TS ] IS =8 C 3] 1S Q= o c Tt omco S P <XHooS lam ) x <
£50850omeg 8 SN oAby g B SgmEN aScE a8 b5M S 8nSet 82 g 20 8 S ECHBRT 5l Syt
TZ3Sge8MIP 5 EQ 4QMgEr SN ma__umomoﬂmmwﬂ S80S BHOOE 3@ 2R C TG LE L LD TS e = 8K o8I
= S ON SO0 an M ode 2R X A Nge @il SOHL TEIY D5 D o N Eoncla T8< v ZgNrgo =< -5 @<uxF
SIsNTEeED TG 5025l 2Ho >R 'E__mFgo OFI S5l 228 5§ 2 @~ S ool 2O 5240 59 xX>w > i MO i
L= E==2Q@ c=5 X a0 ECX2S € Glo=< <0 <9252 S O =—=u0X0 = 220358 L X o= o & @X<Tok
© = . C= Sl = x5 — ok oo nfi oMo 2.3 jyunl ® oL < 3 DT C c =
2EC 5B ELFELST R GRIER E2gNS L5 SNy BS Rinos S owt S EE L 5286 89S PHES S ST ESSS 78 Sy,
L >=E - - 3 | e = 3 o= 2
F B e & UxIgis 8 % ogin o < o a2 i '@ gog ki< | ioroF SomHN-E SIS S S E 205 § 92202 EFEN oS £ g
FELO X P S 2@t 20Fprok SEtymT oo eorob UO—-20 2 i =0k = Sopilzp =@ ES & 8 S5 §Xf ST qon© X ® 5 Cmo2-
%o= & = pupiar gmin- 2 s 5 °Fnrol @ BT i = - Birt-chnl <05 &0k f 200 51 22 528 5§ 22 o X1k @ o WinkE S @, 0 7 X0%
I =l i ES _ = S o[ <es urlal S Co T IR IR S oioN T .E 8§ @ QFn < o orpy S oS ©cap
NS gc< U< C.= 2FH IO G X 2 Loo3 for 84~ IS or.:l_.l..Al_u..Alh_.ou._._ mo_ol.v.AluA “rE A ﬁu_m_uw.lqkaa_unwllllw,.ﬂu -2 il S mELWHMo
S0y S ST RHIIGIE) iy @~ pep -0 KO~ 107 @) of g7 < T BT S0p R IOy oy Mo o P iy 0@ o8 i i =82 2 B 1o Nt & rp5no0oF
onm.m_-w AN T IONMOGjor + m.Z.IOTm.m_-_/ ERE Hm_‘w_._n_._kd_nu.._mm_- mqﬁoﬂllamﬂmmemoﬂ_.ﬂ._moﬂﬂ_.ﬂWu7 5 n.AIam_.m.m_-...mO_/ XF wam_.._o_unﬂﬂ.am_‘o_o m.._uu.._ZT_u_Lam_.mm_-mZ %mﬂ el %am_‘n.Al._o &r
S-S Ay ZONPRZORC 5 K27 207 1 20RO XOR . B il gl op X0 eyl X FCar = 2 o200 il ke 5200 RN 27y 2 TS ol
=] N oET Qokir — 'y oF oF @ -
Woo| G 5rOFOF R BFR & obior < M o SFoF o ° OFm of £ 1 R-OlOr-OF O ooy SFHONF=F< of il o_u_n_oam_.o_._“__.__o_‘o_.WO goF_ Kbop o TR EasoRIZ o S T

3 - ol =710
%E&EH&EWMH@%&E%E%%E ohiarserHon o g _u_.LmEm_lﬁw__no_‘o_omdem_..u_.lr_‘mEn_.._mEmE%W_.oK n_.._w__n_m._ﬁu_%ao_.l_._‘n_.._._.rm_ _u_.E_.._H._mﬁ%_m._ﬁu_o_‘n_.._n_.LmEo_.ZTM..,.AI._Hu_ < g Blgy
rERAr-OUr-gorior M- 1T__c_.%.L1TﬂTr.._mvﬂLmﬂ._uﬂTﬂﬂﬂhﬂTm.L Hors z__HJ._z nﬁﬂTﬂLﬂTﬂTﬂTﬁmﬂﬁﬂL mu_x_.%n:__ﬂ.___c_.ﬂhﬂ._ruﬂ_._me.Lmﬂﬁﬂ._ﬂLmﬂ._uwdnm_wc_oA %wﬁﬂ._wﬁmm_x_.
B2y 8= BInT nl BIBIBIre w| BIET o BB BT =) BIRLE 10056r OF8Ure| oy B BB IBIIH = =,84 o 8184 = o 81
N2 R o < z_.._.Au___w_ﬂz_.z_.__&_w_ﬂz_.z_.lo_w_ﬁz_.u__”a_.m_.urﬂmoz_.an__w_ﬁz_.__m”_ﬂz_.z_.z_.__omm__w_ﬂa_.muzT%Mﬂwﬂﬂuwﬂﬂﬂz_.z_.A_M__Hm__w_:_w_ﬁz_.ﬁﬂ_w__m_ﬂ%ﬁm_ﬂmiﬁz_.
of-&ol-Zzof-— | of-ol-o-&FF 5 of- & ==otoF uL||oTOTﬂour,_l.oT1our,_l.__om__la_.._ooo_‘uLdmo_‘uLﬂo_‘o_‘o_v,_I _“__.._uLﬂu_u,_d._,.Alo_.a_.uDduLﬂmnuDduLﬂﬁm.o_‘o_vﬂ_o_“__.._uLﬂur,_l.o_‘_“__..__:u_ @luLﬂ_z_mn_.._uLﬂ
Ho=Ho=-HoL 3 HoroRonj-Hoiel —HOFog =10 —HO. i Lo RorH HOoTjr =-HO—HOFoR0 S Rl —pT - _loﬂfﬂﬂﬂﬂ_ﬁﬁoloroﬂ_ﬂﬂmoﬂ__ A=l
1007 1007100 T L 160100H50Mf0y 150D 75 150T00N! &5 .____%aoam.,_w. 10RO < o iONl0 75100 7 10000 TH = ._ﬁmv_.z_._‘ﬂo_._._‘@um. o miE s T50T00 R TH = 155 Lﬁ%uudnUWLA g
T T eyt = I T o< | T T < TH T oI T 1o < U 2 wfore I wforar < TH T T woied rujoralF smer < T ¢ e T gl ol ol o iy Todgied | T
10158 To= 1511 1 o iodiod— |—iiod = & ool o 1odig I ™ oD o T e 1= eI oo o) o Mol S — & o W 5110 o2 TS it —Ho;
N0 R Qe 222 1 = — Lt ™ 1o Loy R Loy S R R S e I R L — RIS S = = = = el o1 B0 —=HoL =0 I
ST YT OOII T Bm o< Hoto= <F mw_.:_oA < mﬁ._.;oA cXHEXIw< RoS o<~ < ol o Eo...AIM < & yowotioufoio— < < —% Hotho= N o™ EoMoM Eom <<
o= oso{owoL oo -LHoog I oo oo ony ofnor-LHowort-s o] iouotor-omr-Houony il iz i 1ooony o] i oton] ior{ir o Jujort-Ljo
0] 100|JZF 0| JZ0%00| 10| 10| JFir 00| JZF < 10| 10| 150 =10| 10| 15 0= 10| 75Ti0]00| 1i0]00] 10| JFT ZF 0| 1< 10| JO| 10| 15 0 I 10]0rk00 | I B < TT < <IM00)| Jo| Jisr 8 0= <J0| I3 0= <ITr s 0= IS o] J

NvlJl.Gl_lT.OIJI_ITGIGINvI__o_oJINvIJIJIO [yl _lTn.u (SRl Jln.u ANOR~NSO S __o_oJIN.I_ITO S S dliod [REONIN o™ JI_ITJIJI_ITE._ N.Imvlu_hu.mw_.llllﬂ.lmﬂllno_dll__o_omﬂ.llmﬂ.ﬂuoyl
[ o s S e o e L o L e e e R L e S e el el e e e Ty o ol o 1 1 U i 1 Uyt [T ey e [Ty ey

—

KI-EF KOO+ T0Z0F0Z0X05 IT0Z0L F X050 %0m0XOFT ZOFT 0Z0Z0Z0Z0ZOK| ZOX0TT BT ZOTOGO0RT ZOTOGO0RT Z0X05 1 X005 I TOZOK|- B 0T T0Z0T0S0T0RT 5/ Z0F0XOTT oT BT o BT X0X0X0ZOTOFT BT XOTOFT N1 = K| ZOFT Z0%1%0

O MOR00FOF 100k oF0F0FOF0j00F OB I0FROOF Ty OF < OF X 0FoFoFoFoFoFkooFoF % <

OFok | % ook % ofoFclook0lookofRo% O % 0FofOF oF % 60okOFOE X % % X % oFofOFoFOF % % OFOF % Ho% 00X oF50F

iU DO R R R R, R 107 < e O O e R R G I e oo e i, oI I ORI e i e IO SOl S e i, o, e eofioluofio o i I I ofioi S ofuououmi -t s

W0 Ko™ BT BT o T T CT T ST ROTT e o T Mo N o T o X e I T T e T MO e R X

e | | |— | oo A o

TR T RO T T ROTROT T NN T X T T TROT X ROT T X X XX XT0 000 X X T X X XN < &TTRoTT
NN OM—— MMM —MNOOMM—O MO —OM—MN—MMNMOMOEMMNO—OR—ODMOVDODOO O MMM OO0 O MOS0t ™M

OO MNOOMMMOVOMUO OO ITMNMOOTTOMOMOMMOVLLMITMMOOC YT ITOLMISLLSISLOSSITTOOMSITTNISIIITOIIIIN
PP P PP PR M - R T - PGP T M P P - O P P D T I G M 6P €SP P € P T P €0 O s s P T I O O P D O P e O P s QN T I P I P - D
OO —TOOOOLLLONOLLLLONOLLLOOSGSLOGLWO—TOWULOWLWOLONLOOVOWOULOOOOOLWOWOWLOWLOOLLLLOOO—LOLSOLD
ONONOOOODODOVOONNOO—NOO—NOOTSOTOOOVNONOOODO—TONTOOONNNANNOOOODONNOONTNVONONO
NN — NN NN M — NN NN T NN NN MM MMM — NN M — MMM — MM —— MM — M <t ™M

i

C0OO00O0OO0OO00O0O0O00O0O0O0O0O0 oo o o ollololololololololololololKORKOROKOKORORORKORONO KKK KKK IR KK IKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOKOT K N

Bull. Kor. Spa. Soc. 19(2), Oct 2010

98



mjr

K

orl
o

),alonglee1004@kau.ac.kr,011-863-8497

hojs@chungbuk.ac.kr,010-6213-3070
= kmjee@Kkari.re kr,042-860-2545

19831@hanmail.net,010-2654-0079
&2l hpyoung@Kkari.re.kr,042-860-2383

1t cheongho@astroph.chungbuk.ac.kr,043-261-3244
| AL 15 okjun1@hotmail.com,042-865-2079

o
=
e o~ =
o~
o < 2 ~ )
S 8 18 o S 2 &
- S Qo IS5 = * ) NI =YY,
o o~ Q & Dge) 3 0 XN Q o Y o<
o o~ o IN] Q o C on 09 — Lo & O
S < S % o B9 qdo P N o S 5P
N ) 33 g o = i =) oS ™ ~ 0 S o C Qw6
— ~ [N p— S ~o e} N Lo o~ Lo <
o N gagd o < Lo N Ne} = o Lo . 0O
Irs) N~ O~ 2 = (& ~ 5 —<= o™ o S = P=u . IS o~ ™ ™ = o T <=
el Lo 1LY N = N o~ "~ 9 ool < 288 ¥ =9 < @ ~ w9 SL5c am
1 o S/ SESE S = oYY 2y ~38 ° oo — " $Y O o g <3t o ~N-= o ~ o oNo® 9
N ~ O~ NO G b ~N —Ooo, | I =4 LSS~ oOCcP QU bH Ve —vo ~ ! o ~J4 ~ =) v OWN
S SE STLALRTRI S F, I8 IPIVFL Sy 22K 8y o8 8 Sz I8 3 2sy BI § TRBL =7
L < 0 STAaNONDATS Ny O Al o 'do S oo £ T e 9 [S<] T ‘Do < Iss] | o £ 1 =
O RN [ o Ko T oX = = ~ S 20 y S v MM Joo X N ~ o
Sors @ NS—9 oS30 ¢ L35 X =Nl ! OO T 1 Z o’ N X ® e O fos) o | o ~ > 9o
- o Lo ~ NP LA o = ASY2 e OBNE N580s b S@o P©F =} == DU N Y0 of o fan R s
SEregrel = Lo Seie o 0N 3 =coVos odT Ly ST o=2x da & 95 RoNERHIL (I SP0el = K3S2x w=
(SR o~ Lxag oo Cepe O »ETThco S LA oX 5 — "0y 99902 ¥TE8Ec o3 o e L R s =S > X =
- N~ O << - N — gt [es} X (T L < D~y O v <t I c B o ! < © (S © ©
308 = 45 B3 208z eodl 2% (596 J933% £93597 L. 558 S38:% Sgg L:8:T2%sde3980s B o003 ZE
‘S O o~ 2 R vy — oS o= : O ;0 e < — T SN S0 oo oo - [ TS o =) ) o =
© | N=XEL H X o0 N < Lo @ CN < L o NS gaNx X< o VX< < cOox D o 9 o~ O =
XxPn O L Sc o2 SR xN oo £ctw L Sgxgo CO@EC " L=f0 S FhE o5o=QmE<LS SN TP X I,M% o @90 ~.=350 c 9
Bl QLLeLSCri®mMLIS £L8685cc 3 Ngo2? CEmoy el Y el e O e o B FAS S ER oS35S oL EETE &5
XTI VO B0 b0 8- bt oo XL O O=—-Bgr Lo o g g® 0% AN EMoET S CB TR ENEREQ T o CORSTIPH S SNVRgToe c£©
O ERNS U@ TCI@®@DI PR LN 0 RNEXT e SISy @ .o d9m Qoo E 5T Xmn= 2T =2 S ECo < P OX WA OX o 5O
B SNMmNG (N aoLlax3n S 2NN EXoE N EZTX0 eoxXAMN D s oPlNgME D 0N 8Ol 0l NSy s58R0cecaglcansg 2IT=0WER ~2O
o X0l 1"— Jip]N & cx g =>c Mol T o B 8= & E@®O < 8 LN <N N o N~ @|Cookk4.l | S 23 cl v SO0 oXXxXxDm O T ESd © > o=
NGOG ccRQANL P =008 w50 T 2™ O ! CFENSc i CeE S TIMES SO oR aP®@® 0 ENACT 5ESELcS85R3%. . 262 @ el
o+ oV T S5EXICE Qoo KX 26S ol N EZ@®@ Caoo0 201 e A8 c—=-P8co 5 © 7} £ 0 c ) 1o £ e in =
QNP0 2L0swgoToo  2Xf0 X 036G 20 ol NI <G 2 5ro8 s N o X nINS & Yoo ESRS Gupll X g 2 @ ¢ 05 cil®5X0 19 col ol >
T B, EQ YRS NEFE@HNIOR cO OB a0 SEI] LD 5080 BB oYV 2SS 2 539 @ ETcCoL S8 S 0®c NS Xg xoRROT
olo] 'S By TURXRGS n ot xXxao.c NPT oA © O & Xl X0— @ 2 c 56 cHAx 2D~ @22 X& ‘X~ c TS oL T
o Qo o ® @ o3I o 3 Lo V=2 < Ol ) ® = S €. SIZT [S] CCZ@ oL m X c — S _—o~ wli~ox< ] _|w_.._
Vo L S o0 XEo_ 51 > O35 L”_“__vc.SaI./_O S ) N S5 <& C.Iz_vz.J ™ Sl — mwm|. <t S e V,nmrﬂ_u STN 0N o C 3 = © |
22X CdalY ol mES-g 238 e 825X 2, s 2 €5 5 0Fo © GNP T Q- & = =mowntd c T2l CHEg OL XS @ JUX CTEGN TN »
T mON 5SS RS ST oS CX B EH S B3835S £ 20uin ™S £ X6 QoS £ XS0 g =2all CIA=X 5w 2x 890 agmo| s 27T X G oS el ' |
N os8x 95 QN ® S ET0N -5 0 25 2R X Go=Cmnl oA 2 TiznS €T Sirozo Cgon e | 8 S P OO -85 Seom 2 ET ol £ < Ol ~Sol g
SB 5= 280 QMG A e S 2 AN C e R SRR e oo e, ST g eI oo S ek P BT, ol ST O S Gy £ 584 B E5 ST S8k g
S—yS £ 0 QL oFmuiD 2 X - 530 P oo~ .= kD =< 56050 = 2 S X| OKfoFoF oS M oMt . @ 2 ol £ T3=0X0u0g =C 2 530_- 500~
CXUE oL X5t SN Dot orR < @xnS O BT Sk O 0O qHIGE ool o Re < 2 SRS 8O i 2 S o OFILL SO T £ o aTRo M@ O NFBO S & &
Spnnfc® ool Qullyg @nlo <0 Smuz_.“_lmH.Jr. Ouns SoF oI 8d r.hlﬂ_ls,m“_u Sojo=<X Mok Q. w0 =< 5 OF<0%0 ESF %@mu.n. 0 mao__o_..mm_.m S5 TR ioOFRd X 22 X &S JL__oﬂp_.v._qudH
G omiE 85 S OKF SR B <~ Lol ST E5 5 8 Sofolo] SierROs Sl M%7 o XomrnFu. =K © SR QUK ST © Rz E0 Sy S| @< X Voo Kzl ok E A IKFS L ier
L uulior 2.9 == 5 R aF @ o n,Hoi.A o xgo.l ™ ke 8 g£-84 8 xo0! @ o @ o} S €] o= EofF @i " \n ) r,u_.._A_E.AOI_.:/ S Znih SYCEEET _vaEz_v
=N =e) ga.u.o_v QR 2RO 50mis0 oy mees © 1 @.u..A N @ ER ==r< S —oFrg51M gOM &g 0060 nH| N 20 ® o < O o - i D S <y &3 60 = = T=< Iro
Hiol ' SO X T TR A nleT R o ™ e R e =X OF o S 2 s, —E= 0— Q0T = 1 /T v~ OF -8 X2 7 o <<t -
SErtaul o iy R o el oS ..r_.__oollzTr_‘n.Al..r_.@ &% & L RTR5rOFKF@ 7 I RIS i 1o SAN BRGEHIN @0 8IRIi Rl " Rr™ NORd oo @ S oM ok muo
X o= 5 R @l w1 ae I K110 <! mogutTiel < e e 7o £ W frojrk|-nkiok S iric0x,Ho%0 S aFHrofR|-R0D -2 TS 070 £ )2 I g0 @ X1 1 il zos I 5 arinirrorT 200 Z iR 8- loq
BNFXOX S B oKRg KRR <A XO8 ol ir2nn &5 XS K| OF SigricdyM0X0"o Sl £ Z s LEERFRFEFZCC KI-© BF T T2 = Dpn
= oR-oF W..u_”ho_‘_ﬂu_ OEom-._o_‘o_‘o_'Eoo_‘m_uZ of @ —1OFSof LT o}%450 @ A X0™ "BgE-S M1 o}-8N.€ = u.u.E._OE_o ~oFoF %..,.Alm_iumﬁm_ui o_vo_é?m_uio_‘.i Juﬂuo_u._o_.m_ui m,n__.aﬁnnz_vo_‘z_._m_._o_‘....__z._
] = 2 = Araribapcl 2 > T EN[-oFa £g1_ S 2 i ~ o

JE%&.ME@.m,_ur__ro?hJ,%u__”_ur%ntmﬁnr% -okpy o £;m%%_ur%%m.mﬂ Xt OF R o, s,z_.%a_.m%_.W,.wr_o%a_.%%a_.%%.m,_._._.%_u/rﬂ_._u%ﬂ_.wﬁnt_ur_z_o%_ﬂ_._ur_._._m.ﬁm.n%%w__”%;. Ser L%_u_u.ﬂo_.%o_‘ﬂ_.mw_._ﬁm
%%4%4$%@W%4%@4@4@4M%ﬂ%@%v44§441Q%% %ﬁ?4%34ﬂ%4%%%ﬂ44&44%%4%%4%%@@)4%@%%344%4%a%%%ﬂ?%ﬂ%ﬂi
B8 mﬁo_.:._;u_ T8 1o By By BUE (S ey TH R B8y BB T M- _._.z_.%ma:.%NEDE&QJEmﬂnEq_mﬁz_.ﬁmﬁJ.J.ma..a r LmQL“_|z_._;u_ r Eomamﬂm_ m_|z_.1°mamﬁ... JBIE 2 BB ST
B KoK FORB LS OB N RS oS KT H IO 20 & KKK T8 18- B0 KRB - ] KB o] gy KO REBIBIRE ™ RN RS 2 <IN RS R ST RS IR @ B K2 -85 140 to
_“__.._.__pWOTmuo_‘ﬂ.__“__.._._%M,_u+._o_|am_w_mﬂo_|w_muo_|w_mﬂo_.ﬁm_ounum_ow_mﬂn_.._.N of-ol-2Lol-of EruonkinkizFH Nt of-of Bk o T =of-nhi~= =5 o of-ho-of-Ikinkof Hofo o -0l g R ov i ol of- 12 ok 0~ © rol-m oIS X 0 =%
A EHon HOmy R ﬂio&ﬂﬂoﬂloﬂloﬂ_}oﬂ_}oﬂdm HOMO=HOMOT}r o0 R joT L o HOHORC 1o _loﬁﬂloﬂ_m ﬁﬂloloﬂiﬁoﬂ_ﬂig_%_&lom o= 0O =0 o HOH0Ir HOO & i HoF=ROFORI :.Lwl.o%
T 22 ieOpoto0 s TH o (<M 160 = & 1607 105" L__r%ﬂl r.ﬁy,%ﬁw. TH 1001607 100T60njo < Eﬁﬁoﬂﬁ%ﬂoﬁﬁmowﬂ&moEZ L0150 o 150m00TH T 160TT 006 r.ﬁw. S 000 5 r.ﬁ 0 150150 1500 -2 00y —7oriT yort-30
ol T T ol ool iy ST et et Y058 AT o8, Ssiod ST STt o iodiodyjoio i ol TS TholyooS e h I T ool S e o, <oy TH < gy T TH MO oy & P51 o oy ior 40

o4,

~ L L PR PPN o L7~ S~ T o —_— Py
= 6d, L oo © — 1 ol D el D 6D 161 195 1O — Sgisd o fodio = Ho— — 2 1S5 e B T e T T s e iol 15 i) — — g RO — 6 50 O pailodgn 104104 05T oy 1045 = jiod T — o~ X
ol niodyjoT O 2y odir el el el R S Jiod™iodiod 7 X 1T woiodiod T iied e Lol ey L ppriodiodziodiod IR0 odgns © 2 Polodgu G ids 1031030 G o 10385 ol <
LRGSR 3|._,_| X Llam - RO — L Aol bl L XL 2 S L2 ST ,J,_I_._,A T o T L e L O o 5 A — HolR-AU—H H K L =ARPr

S~ W W W = — = -l - IS = o = | T OO — S 0~ 0 -0
oM< < < /0_._._0_/ IOA.n_PH_‘_._._OA_.T_OA.E._OA_/ = EO/OAA.AEOA.A./H./”/O/OnAlo < < ~o <ol < o <t 1o A.Au_u54/0/043/04|A _.T_O_._._O.A < < _._._OuA T oN<T < Z_I3A. |AA./0_|._IO_._._._.A

tfoufotoujotoLoufont}irt-tououor o 1ot} 1ujoons o[ wfiujo 2 otforiujouort-, otfort-tonH toujoujony wowoLfoLotort-LfououoL{otouoLoLoHoLo ™ IHOHOBINH i IrH- OB 1IN Y EogogogomLOTgogoEZoJ.Eogon T._.klo_nmu
S0%Z00|4rH 0|17 50T S00| 10| 1<10|1<10] 110 ILH fgriolojsr <1ST © o_Lo_._M._o_Lo__mﬂiﬂmnmn__o_omna_.o_Lo_._m.n_a_.o_._Mom._o_._m.anm._Moo_Lo_._Eoo_Lo_._m.nm._uo_._Eom.n_o_._Moa_.M._MLE._‘o_._MoMLMoa_.a_.o_._o_H_.Alo_._Mo_u_.LMoo_Lmo__o_ootmnuLd7 o
WS SIS TR (1 0TS & 4 & 1 & [ & YOFTR T (4 1T 95 S (1 & S 00y ioToT N TS S Wl 1T S THRIS WO RIS S 105 S il 1of & KT oT & KT (4 oS Xy TR S S TS T S TR S Wl X m%
B B 2 e | e 2 e 21l o B | L oS 1 et B B A A S sl A A S A L e 1 O ol e Ll e U =Bl

0ZOTOMH ZORITOFT K| ZOXOZOFF ZOTF ZOTT X0 HX05 I ZOFT X0 XOZOT TOZOKFK|-F0%05 I Z0F0Z0F0F0F00Z00Z0 050000 Z0T0Z0T0Z0T0ZO0M-ZOTOR ITOFT &F N TOR IET iR/ T0ZOTOZORIZOR Sy TOZOH0E 100 = o

oFoFoFrookR00F % &ooFOFOF X OF %X 0F X 0FBJoF0jook < oF © oFoF=% oFoFRoRo0FoFajooFoFoFoFoFoFoFoFoFoFoFM ovo_no_novo_no_novowowovu?owovqow.klulﬂoovqulWowowovowmoovqwﬂovowo_E_oo_no_nM ] % W
R RoHUR o oI I IR IR oMU ORI ORI IR IR I oK WJZ.LJZ.._%HLJZ.._HT.uT.JZ.._.ﬂ”JZ|._Hﬁz.ﬁz.._@@ﬁ._ﬁﬁﬁ._@”ﬁ@@ﬁ.ﬂ;@ﬁ.ﬂ;ﬁﬁJ.ﬂﬁJZ|._”ﬂﬁoﬁ%u:.ﬁ”%”ﬁﬁﬁ.ﬂsﬁﬁ”ﬂuﬁ.ﬂ;oiﬂﬁﬁ__/ S «M h
TOT XX TR NOIT T X T X T X 0T oI ROTT X 0T O IT 07 X o7 o7 Won0TT T ROTT CF T £ o7 0T £ 0T T £ 0T ROTT oF T T BT 0T 0T & 0T 0T 0T 0T 0T ROTT X X MOIT RO ROTT T T T X IT ROG T T X ROT T Q5 6 =
D= MNOMMSOO-MOMMO- 0O MO- MO M — MO~ OO MMOMOV—OMMMAOMM—— MO — — MMM MOOVOD—OM— MMM —O~— MMMOMNS O — 1331381|wma
SOMSMOSSTISTITOTOMOSOSTMOSMOSOmomMmsS N OO OITTOT MO TOMNO—MITON—OMMOMMOIYJTOOTMNMOMNMITITOMNOTOMMOMM T O 0 035034nuun
PEPRPRQR- RO OISR MISMIEG PRSI M QM Q RGO MM PRSI QOOOORO® QOO G2 .=
OO MULO—-TLLLLLOLLOLLOLLLOVLOONLLOLW OO — OO WOWOWOWOWOWOWOWOWOLONLLOOOWOWOWODWOWOWOLWOWOANLOONLODOO«—WOULNONSWOWOLWOLOLOLMWONS 552/055mr.mu
OO0~ O TONVOOONONONOODOITONO ODONOO OV OVOOOTOOODODODODOOOOO—TO0O O OO OOOOOOOOOVONNVOOVOUNVOODODOTO O UUZAUUheaS
MM M Me— MMM Me— M M MM tTM— M M — MMM MMM MMM MMM <M MMM MMM MMM NN — MMt —<tMMMM— M <t 331433adhg
.._m.i_.z_.._ﬁ;;ﬁw%ﬁ;maMﬂﬁLW_ﬂWaﬂhma_.z_.m.awﬂm.._moi mﬁ_‘__oru_.mOﬁh_.ﬂ._MLo_._ﬂaM_.mo_nvﬁh_E ool JORIK ol o -IN Rk RO IHo< Fodob o ._A.oﬂ._mwluoaﬂﬁam:ﬂma__i m.oo_ﬁ._’moﬂ_.T._Lomeu_.ATz._oa_.u_.QA_..__.___.%aﬂz_.._w SO S
<|080BO0j0oT 5 oM=K HINJOIROK 00T e O KORI 0|1<|00F<0<|ooTT <00j05 Ror=| MEmUIRE0Z0X0XT Z0<|-4|0B1B0g050B00| 10|/~ KOMONON HIRIRNTS 5-io] __%o_ummﬂow.ou.._ WL..M.LNOOW._%.___H,VomnﬁoM_.A_.._NLM.__._._ HoZo<joolr B F = 5
N XA K X N X X & X X X X X X K RERER R R RAIRAIR KR < AR SR i el inc i il el ir<d i i o in< i i i i< i o ireT ar<d i o i i< i o v i i i EH 70 0 JiioJio o o Jioie 16 16 15 o-Hojoriofoiio}oioforofoiof0ief0iel 0ol 0ol T <¢ 3 L

99

2oz AUSY F19H 28, 20108 109



mjr

K

orl
o

yahoo.com,02-3408-3345
Jkmaru@kasi.re.kr,042-865-0216

Ly L]

namo zero[.ZIEB@
T2 kafiroz@kasi.re kr,042-865-2015

=z
T

AL gisela@kasi.re.kr,042-865-2135

|

sk
o =
-

1} nice_dongdang@hotmail.com,02-3408-3345

o
o™ L oEX
39870
_.T,|3._..A|LMN

©._ T
S 8T

c Voo 2
c®OF v
EESIS
acr_bﬂka
E=-0Oo.x
C 3> ®
o< L
nRLS
w o2 FW

ccir
o g5 5
LS LNE
L Qo aox
OX X X

71Ul &

~

<

X

? 9

3 Lo

= ™~ ~N ~

S I 5 TR =R

2 Too ! o NO o NO

S Lloe» S < LYo LN

S = S 5 oo 2 o'
~ 5 Pt S O 1 IO
L > oL <Y NoOo PN oo
=~ 2 {2 L s AR ®
S £ 9838 62 o S o~
T = < [SFSS N
o 8 ALY TP OoONwo 4 o
2y 4= X o <t < Q R

® osg N 22 ESB ST £2
— 2 o nwog QYo X
Mo~ E -0 S N TPOR G LT DT @
L85 73T N o 8. SXosSkisSd gg
ol < 88 G NSO xXo g =S S =
N5 E oo QYo co vl >50xX2o g5

L3 cO®@/®< OO N < ~CO ! ®C @
=28 Txx0ARY VLR ool <bhEE
ORE S8 NITVS NQQATEXCoSCow 3380
@© s 23 LIY TN onsr g ®Fo QPP e
SILEN®SLS BB RPIYVEEX-RO® =455
a5 8ws cES kLB o N OB ELGUrcESEWD S0
kU.Oy?_oom P EZ PS5 1 9S50 000 Tor o &

L—p N O =, _u_ 9247:._/_042 anrr..wec..WkZh@
@ X SRIF 3L A TSI S B E= 0L T2
BRI QUMS 52 c 30T R E 0 a S miT o2 1C

PO S="T X0 = g EBIELS F.Lu_‘wmﬂm.r_.hﬂvﬂ ©
w.n.W%.?ZWk@k. CN2E G gME O NS R £

- 3 L~ e O L (O | = o

oclSo @ o= =Cxrc 0 Qo =26
SIS o= 5o=10 = 8 X 0T pcHda
e s ,LtH.,rA COC oo S mam g tdeRll=Spm®
e EMRINGE S~ EQ L E kLo dt=orsuw D BT o
KoEF SR 2958w sBe 5N S e Suhdvianz £y
L U@ T 3.5 2 8x O =il =12 OKF o S atmo
ﬁlgu_'e_z._._.lu_.uﬁnf,rsr@.J @ <IXZINR g U OFE
— O SN X o LGS T ..I,O5._|M._z_|z._ __o._l,o_v_/ o
n ot Sl S B8 8 BRI b Y
oRE_Ho Moo} O I >08 OFiiol & 505

Lc)) = U= ~0 - h | 1ol ™ot 505E 00 <-
KR Sk SrH-0fan S-G KHao wﬁuﬁu_ﬁl = zo’® oF m_.ﬂ.ww

= i
OF™ = oru_..ﬂo_.uwu_.mu%“m SobuE " T T oFor S ok 2 o O
_.y.r_oﬁ -~ W._o_.mo%LE o= E @y N ©oHg Lmluuﬁ;_z_@g_omﬂ__oﬂih."u,
0 2 S o0 M enB R oy ST £ S 2 O o SO T oo

=<
BT & o o 102 1 T o ey HOB ot

ol 2= gu$ TR O ol B e R S ()
SrHrOF 2 R oer B %00k =N -0 X0l < . < M 00O}~ -8
io n_.lo.z_mﬂ_.ﬂ_u_mnw__nguooueueﬂo_.ﬁmﬂqJﬂueuew__uzon_..ﬂd_._ﬁ%o_.m”nr

1000} g R 1S ooy o 1ol 5o
._._y”_mme_m OTWmmmew%H_m%m%/ ﬂ;w__mﬂwo_.aﬂlum%mwﬂ wﬁ_y._om m%_..vﬂlu_._._.
i T et Be B o s o =B e © gy — B 8.
T T e R S e e L
3 mun__.._,ly._o,OTn_.._o_‘o_‘lL_o_.._o of-fr oS o_vo_|._o,=._._ OT_.y”_.ouLﬂo_‘._o_.o_.%
I At SN g 1= et L A A At 3
S HOROG| RIS FHOKIRORO - ==ioIrol Tl oo rog Moro,, Tioromiosom
ISy ._oo__oo_u_o_lu_ N— ._ooE._oo._oommu,l __ooum,.Ao_.r‘._oo,l Ao._ooF_‘__oo__oo_z_@J_‘u_l,_ll
ot oo ujorT LI TH =2 T S TS, o Ao ol oy 0T

.—“AIL._OV._“AIL_'_._lH_I._ﬂ._kln_w._om‘ﬂ m.nﬂmm_mmm_._n_n w__onr_,| Lo rﬂw._omwﬂn_._o rn.AlL._kln_._omMLS T

ol ol / IO & 0 F I T B T T — ISR SIS R —

rufort-uo"°r-soufoufoufouion Eouions i o ujoufort-ujort-n X
mOo_Lmoo_L_.;omou:udo_Lm.n_o_Lo_Lo_._M._u:udo_._mga_.ﬂ_.o_Lu:udE._‘ot%dmoo_E_‘ﬂ_.o_u
Ord ors nonrfos i s & S J.;oq._ﬂ_L;H_L:HW;o__o_oWNOHﬂW__o_oﬂﬂ_
R U L A 1 L Al A i TR g gy Sy Nl
50X050Z0TZ05010|0ZOZOZOZOZOTT 10j0 X0 ZOZOZOTOI0|0K | ZOKOHOZOK -0
™ ol ofofr+ = ofoFokolok <= ofofokolokH ikookr o ofkook s
AL r A e e el [0 i s el el ol Fol ool ki el vl b1l el P
ﬁour,_l.T..ouDI.uDI.T..o..ﬂuDI.uLduDduDduLduAl._ﬂuLduDduDduLduDd._ﬂ_z_ouDdu_.ﬁou_l,_l._z_cuLdH
TN MO0 OO TM—— MMM OLO— MMM
o~ << o™ o~
~ o o ~
& o O &
o o

4

12-79
05-33

2-79
05-33
05-76
48-94
05-33
05-80
05-33
05-80.
20-74
48-94
05-33
05-81
05-70
05-33
48-94
61-76
05-80
09-73
05-33
67-76

TP PEM®—LOMO ML 0O < ™
RIZHORB BRI 0j0ire o] <|-hiof RUNEIZOR IBOZITT MERIRITEIBIR il
ZorfLo<{ KO RO-T0ZONORIH0ZOR Boiof KElije 7= MOTE0MEIXOET Mo<0TT 5
HORORORORORNDOROK T 3 X <1515 10 ORIG GORORORORIN i’ il o 181>

Aggarwa

[20)
T
[
o
o

51} chbnookie@nate.com,043-261-2265

FA LA pjystar@gmail.com,011-1781-7111

A
2 whdud_ 2000@hanmail.net,043-261-2312

1k hsnoh83@hotmail.com,031-201-2440

1t
7|

ior ol 1=} T
RO o
ol =TT X
ROT Tl
— — o<
T Ljououo
|

=

<X <X NN
ojnry-ri-ri-
ilo[odojoT T
~ 1~ 'loloiolo

ofocjoikoigo

AR
Roronjoto

or
ol
Xk

hcgong@kari.re.kr,042-860-2497
217|244 kgs@Kari.re.kr,042-860-2944

&
o 20/
2 . Y 25~
o~
> ] 3 S Lo 93 RS =
I ~ ! 0 VL 92N ~ M ™ =
2 S o8 YO Th L09Y g
e el (=% SN Qo Le— o
L w=®o ww [Nz 3 ® 5989% %&
S ooy o 5 TNNGe (o NP PN =
2 03T S 926 LAy S3, Q938 S
o ¥ 0o oA oM = 5 8 ncE oY uI=I =
< ok9 NI NS SN —=- O CES oo L
[ER - O O~ I~ ! — © - < (S S0
X so~ © = —ENQ®E XN & [} <10
& D8T P89N 2 SSLEZ 8L 3JdsS o2
L NS SN =8 5L BN et P 1}
T 8288 BloLs ETcfO £8X Lazl 9LTc
® LSEx¢g DOB g E SEZeY S8 98C8c 2%
& s8gg WSl s5855 SRS ceos §OE
S ot ag oSS o ax- 25 3R2 oOsm GEES® ©GEN
S 58382 pkoS524f EQ32E SEE Z=sx 89:283
= 2882 FeEi¥si.g $E5%S 268:¢ 953% 28267
= ®°c 2 - S@Y - —~o <aon® T cl8o
D, 3929, m=eE8eEs 28y EDE Swmi BaS3
= S = of =I5 = - S w.,-o
T SSE§S ogSEnEXR Go%wel s wrlnie eleg
5 89525, . 99cT=ry  5ESYm mmE nne <3S
o ~S.E & 210k i © "ol ot o = = i< Q=
SETSHESETISSNaNE  SHike LEL Banly Srud
Roier THFT A" 2 T 87T "0 2 Rolr K- TONRERINE  peeger  IIRORORE £ <ol
U T R o g o 8o rrobofr OF & ey NHOROHOL 8 i,
S - N 1 1| c

%u__”m“..o_.%_u/rﬂ.m,%zoﬁuaﬂ% AL BUOkORT oy @ P K g R & Sz
gk okiikE <isor X FTEE TR RIRIT 72 gyt OF  MHOHGH™ @ g J._“__.._m_w
ﬂ_.k..__.“ﬂ RN RIN ST m__”m._u_%u_uﬂm._u_i Ry MFH_EMM M._m..__m__.A_..“ m._u_m_m_m_‘ﬂw__.@ _..Tm._u_..vﬂm._
o iior ol o TioT el ~ o= oo’ o ]
5% = rurs 120 O e o ol of T DT o o @ UOBH T of oo 8lop
TS e e o= Tl =™ Hoofuiel o3 WIS RIERRIE o mg & <o o
rfriol = o _._ﬁu_ul._m_ _._ﬁ3mo_m_.r Ol =0 T xwanrier " o =
o T = O e O s — B9 T 5601 160~ T o 71 <Hi0d@ [ oOTH TH o @ 100 =
o4 z._o__o,u_._.__o_‘__o,,lm__oﬂ_'_._-?wa_o_._._ulm .__.1._m.,m., 2 m&._o.,_mmﬂ:ﬁ.r._.r._ AT L
T AORVaE T ROTE T 0 T a1 RO o5 S o oo C s og Tz - 208 R o

Ko < 2 1| iod_ “-iiod PO X ol T = N 0N
Qo SR SHOR TS Mol SR R T IReg et nl L IS SeR
320_593«_ﬂuA|3|..AI,|uAI4m.A <™ Q_._._o_._._o7uw_.m,,|=.1mrﬂ4667u_.lu)|4mﬂ3

N2 P ~ - 10! o~ —
wo B ujoufo™ woujo_joufouorauiouony 51~ MIr-r-FHoTT ™ rroufowort-ioT oo™ o
Moio.rﬂ.el ZOOK Mo._H_DoZ o= o] o] iaioﬂ._ﬂ._a_‘oolluz.om_‘_.loz_.oto_uon_Jr_._H_m_Tz.oo_L_.;oM_o
rLroN MR SIS RS or ..HB _.T_.T__o_om_.m._u_/ 0o S ol o] __o_ow_m_/ SR

AT

M sk bk o My e
F0XOH S IRor-RUTON T RIZOTTM0Z0XI T _L;H%urﬂurﬂz_.wﬁouououo__roﬂuououoim_ Zo%Or{-%0
owov;tmoovuﬁmoovﬂﬂﬂaﬂoOwEoﬂoOwQOMu Zquuquqﬂon_aoovowowmwowowovﬂam%ovowuﬁov
@ﬁwlo%ﬁ1.%@@1.%@%%@% S _i___o_.Ulo%%a_.ﬂﬁﬁ@@ﬂ@@ﬁ%_ﬂﬁ@?ﬁ
TR HluLﬂmuAluLﬂmuDI.uAluDI.uAl%uDI.uAlE_m_ E| RO logoio T o N mmuLd_z_cﬁouLﬂmmuLﬂ

NCON O NO0MONOMELEr ccoeMm— O MNOOO O —

o SoS25o585539832g0 FFIFX BII KIFS B8IS55S
N TERTRYTNRT NPT XTE R PO OOQQ i
Lo 3523554950050TH_._|__0 OO — N LO OO LOLOLO ~— LOLONLO
o 4004000303104Cz 0 NN O — [en N en Y an] OO OO0 (e N e Nan Nan)
o 13713371312311_—04}1 —— < oM oMo Mm oMM

SINFXIS ofiT T & RNOkie] XOf5 B8O I XI A_.ngmo_._‘mﬁ.__._ﬂ._o_.._ﬂa._kluomu_n_.___o_..__u_nm__._memm_nmum_.m«._o_._am._
ROT HoZUZO0<|OR KUBIZ0<|00] == T ROROROROMER & T (i HoFoBoT & ol BOH0X0X0X1Z0Z0Z0T0
NONOMNOMNONONOMNOMOH ORI M A A A RUR IR OR ORI IR ORONO RO OROROR O ORORORORORORORORORD

Kor. Spa. Soc. 19(2), Oct 2010

Bull.

100



mjr

K

orl
ol

<

o

~

i

~O

o~

N

N

N

S
3 5
S 3
o~ r—

@
~O
© e
! -— o o~ [T9)
g 2 88 < S
S & 25 3 -
= © rgXe) QN )

O <t

< £ %3 8§ ¢
— > =

s o~ = ~O
= W D o 5W,A_/_mm =)
s & 8% 83T <
= H.u. =2 NS 83 ar
® ol EC SO3c= |
%) o =X T

~O %

@ {0 g8 BFSE  ul
£ KX £9@ Lo%c ~
= 4~ QE S22y =
a ooy EX Cox®Y
o PY SEcX>@TT H
= &k L>XJEETY
F SO sm@oXSel

=Ho P egaaX3d o
B o4 © S 2o
To  rioOrT =y Sl S AT
SN s wmu _.|r_||_.lu_||_ﬂ| rﬂm_‘.A_._._._
SRl 1 TS 5 E T drperry o S

gl ~d Ofu il

FHogsrofuer Ho-.» X< el K
ol o piy NFS S . 9y
ot ™G iR

NFS-Fors|  ROGEI 0 oFITT of-of K| o
giaes riehiie

S~ e BOBISBIR T
m.m_-..r_-am_‘._oml = ZT,_l ZT_Iu_ uEI|u_|._I|.Z.:A )
STE T 2ol 353 O ierior ™ 3 L
Hior T S 2 g = aou_ul.ﬁoﬁoa_._rd

oo N O K00y ioON} "2 =D
R o FT o aTI o T A
X b I T ier 13T 0 o = i~
n—m uw_._._._o_.m..u__“m < u.__uﬁ = uAIuAImyEoM_u
IHoRT tHor+T5Jof- oo iHoLoo|mo[n F5uE
Mo....m..MoMour._l.n_. 7710|107 0| J4T.tio]olo|oLHOTT 1
B T T T S
O X < ol
._A.oWLMooour,_l.ao.ﬂz_.._A.o_.A_._!_A.oz_.W._WLMouLdz_.
oFolook = X ==HookR%okHoojoajook % 31
IR e oI o T R s oDl
RO R0 Moo MO RloRoRoTT %
———— 0 N MO ——< O N
oM MO OO0V =
T TETTLT
¥8 88%g8g
MOt <t — oo MmOt M— O
SIS 0oRON HEOM JHM <o = MEXDUUAT < |-

o ~
2 2
3 & S
TS S N
_ N ™
234 ¢ 3
S ~O~
€868 & I &% =
522 5 & Zo :
oN D Tl =P o
F O Ox9 © re]
e3g 238 el ¢
T2 =9YP &9 o)
c < LN O Lo
€] @ EoS G o o
= nW CoQE=< o E
JEE BT ¥ S0
L8 @A. U — S -~ =9
@0 B,-898 o Tw
TH=Z2Om® ! Ec
SEL o_1l5ESx Y =0
NED ERx¥xoBy S «©@
c S 2o I =<2
o=« 2r=SEL 9 @95
o> D, oz m & S0
Ht ZmEgolo 2 wmoQ
u_.._.Almu ._ﬂ.a_.lﬂ, W%m x mﬁ
rX o rxumpgoFe o 592
RoEn wbpH §EE oz S=
Sopt o= @ =i
T n__..__._._‘u._._._m_.._ﬂ..kll._ ® ool
= i ;
KBl oot £ A
x|o_|ur.ﬂ o P Bl =) _u/r,ﬂ
aHoT a_.ﬂ._%._a._u.ﬂu__.ﬁo < pu™
150 T r=<-loF  ort ol
Hire W8y orio o
AR oY S o . of

AN = ol 2
.AuA_._._Ol_/._.,mOAOO ™ /02_1 _._._0

tfo_ - 1oLoufouiouto oo} Lors:
m_.om_m\_MLn_.._E‘ﬂNo_.__._.__oﬂ._Ho A
O o - olon RS Romr T ol =<
M8 TS o ok
O ET or X XOXOIN KE-XO I XOzer I ET
OFFT X ErR00FOFX0RI0R B Ok 7 - %
RAROWI i oIl e s A ol
TFEX ST T X RIT ST

— O

305-348
2-70
0-75

oN
152 Xss} =2

ME Y4 #1989 ZLA inho@satrec.kaist.ac.kr,042-869-8625

=]
Lo

~O o O

Lo ~ o~ <t

n._/_O/ o~ ~ ﬂ_v o B

o Lo S el h

s = S ~ @ iy Q

o i (SR o [ o Pl

N < sy o

o S 3 & B 9 g S N &

=I5 2P od I3 T3 & ] w0 b=
o EY T Tw 023=3D 3 ~ cX oS [30) — o
el o Lo < [e's} == o= — TS ™
N SoaNXO M E ! Is'e) by = o« s ~
N 2T8oRdE ZLaad S YoBY S35 8 @ oo 3
Q= TEQNT 202995 g = EL 5H3 S s =0 <
= ES T by =V N . - G fo= ~ 5 < ©
Ty 22825 ®mEds TE £ £ TdP; S =W 3
2 ®ho c2d ce8952 [T oo S @ oS EWV 'Y © O !
CE  FadS8S DS T =¥ 838 = 28 328N 9F = 3 =
£ o x4 o co © € <~ > @© = S = = (=3 =S
i~ OIS @ & @© © P~ © = v I o
5o S82cae §odlg 4% »¥E E BE B388 L2109 ¢ s B
© 9 gerges @529 og weEg 5 c—= —<&9 o~8w 8 s 2
3% SEe5ET SEZES Sf TEE® £ ST BrEy 24%8 o Sz

—m o 3 — -
2o wmg:-2092 2558 4§ SEX 2 wfE EZ3S §°03E S . E
25 METR® Q oL 2Z 2 2 Qoo o~ M@ @Y cx3I 5 ET 2 £
cg meEgsmg TOESwm TE ESBm 2 a5 Stnay 2salt 83 L o=
>0 1 €®@T0a xzmg9 +3S g8a S TO® @ 2SI D q £
= c o—ox S & RN © 9 NMu 2 w o > o = — ol SQm ] ®

~ w @ = D o — 81= — o < R =} [=2) o (=3
@D.En_ |_hu...||._amqmm .w_3 ST <} C@Wu. 2 3 WO g m@kﬂo = S S
Swm NME5S5s58 Hamex mog E2EEE ¥ F Swlls_338% 8% F3IF 3
0 S el ujo ! = ol = er® — o 20l = o 2

o= e c >6 e o 1o @ ol c Ha Y o220 o o~ ~o =
S5 orTIoONE S mmmenogrie Qgotok R Aoy MROFERE A SR il RN i

. e = X o~ ilo] iy = Exnlod - S+ o = =
SO EHoF il DT Sop 2 GoUHIH G Har g O SRird ey wwr QP RS Gr
Sk ._.m_.ﬂmoolaz_.m_.__% HrTREI e, 2 SRR z_._%_ RORT T oy K SNE __3,5. moU,J_/. SR
of o FTOMGIOTORRERT  Bonbir K- EXIS By OF | AR KEO prQobBl> Sob  odrIR exp
MO MougniOHo grobigol o SeTarS 5 mufny T ok ofmEr SR, SUM g o
Mo gl HRI OF &a%%ﬁwu%%m%ww R o e e O R R R E oy

e [ =

=1y

U M IS I S Mgy AT Gt kR W T YR S

i AN I KR lioly g 1T R i NN
ol 10 __o_|._o_.__o_.o_|__o_|uL||z __.__IM__.ur._I.Z HXE QR aor i< ¥ W B0xonjo  gor i< BIET oMoy Kplor=taliol ok iol Mol &, o

T S T sl s S TS T 00 T HomT ol poer TUORO] T B 5
<X KHHTH L = moiol g’ ot iof I S maiNF TS, TR mo moL T =S THI0o WX HEHTHSEo
%) D D50z N TN =000 S &, 0 2L 13 < S g N S0 <ITT <A 1S I B TR e
81 zaroioliol N8I+ TT T < — e =8 M S er BIX oo AT T BUKookF=  HBY  iodkdicd ©
~ G i S Ao = - < ~— ol H SR == S
< K z.__._._IO,_|,_|L|LA..,|u_u._Ir |L|.AO|rn_L|L|_Pu.4m n_/_m_._._o_.;o < 1 il — ,|L|.__._._0._._.Oa|4,|,_|.rn_ o T—57 5=
CFI A oh o 10302 ool K gi%oioiodr & z_ﬁ.u.,l o=l 20 =Tl RN L 20D oy aRd

._o_|/OL|u_/nu_/H Ojo— TO=2x N O X

o~ L SISO o S -— <X 0
Ho® m.ﬂ_o...u_uﬂALQu S o< mﬂw_ﬂlw* Hox < MA_H_“EO_U_OIZTA iiod RN 51
_zt_.;om_._.;o_.loio_.lo_zto_u?_ o_|6 o_umu|_.loo_|_i.__.loo_|50501|_+ _ztam.__.;o_.lmo_uiao_uiol.1 Tn{Iny :_o|mum:_o_ztiaio§ o "oln
M._ﬂ._z_.ﬂ._MoMoo_LML__o_o_.;o_u_.LEo__o_oﬂoW Lot_“__.._M._ﬂ._ntm._%.on_._‘E._‘ ZATT RO ojo " oloo] ImrHogn < io] ﬂ._m ‘_ia__g = oo Mo.ﬂ..u_.__o_o
JI...AIOTMLJIJIGIJIHJOﬂLEOHJIJIGIﬂLJIMLﬂLHLO._ lofoviolo Jlllu_.lln__.nﬂﬂnﬂuu.ﬂﬂmvl__o_om_uu?llmﬁﬂ._ Jluu.n_ollnﬂuu.ﬂllmﬁ.‘_llm%”nﬂ/_d
Ry = A0 ey uch_urmﬁJ.m_ T Y _ur_ur%%”ﬁ“;.“xibrﬂ._._.m___m_.H_ur._%T_._.u.J.m_.Mm
T 5 K- XOROTOTT 5 1% 0p5r M5 JTF Il RO BT K-gsr ROOTKERE  EFET X0T-6.1o( © 1RO M0l ZT T IRION S5 2T o X006 5,1
Moz HookoFOR X clookRloojol{oTT o2 % HOFFOFEFRORO X X OF-1aciop) 000FROTINROX 0loROET | K=< g, 0F0look g 0loo

ofouToT IR IO R T+ OIR IR TOoI IR RIRIDI I ofioURRIN RIR /e Ii - Tirofuojuofug 1ok ToopiRR IoHIRIRIR" &y

T Ronjorr o o % RoEr OEr RO EF Mo o8- EF Ertlonior~) XX B0 IRy ROTFMOEF Mo X X 27y RO o T X Br o KOS,

& ejsong@kari.re.kr,042-860-2994

),042-821-5461

R
T O ry

oy — e MOS <t — — NSO M <t O — 1,|33m.m_|mEOJO,l,l..r_)l33109300@-0MﬂﬂmnmﬂﬂwmoﬁOMam_‘

3

N OCDOOMIT OO OOV OMOITO — OO0 LOLO O OMOVONT —IF O Lo e

M RIS QISTE RRTS ORI OIS TE B O IS BT IS R On s o o DI I o PR T QX o s BT
0O WLWWLWOOL NGOLWLLOS WOV——HooWLNETEWL—ANMOOMLIBILOTOWIIOHHWLWLT
SO Q29I OINR2ANS 228NN IFIIRRO8NI IR mIVNaIR T QRN LR E
T2 PP Y® R @®m@den MemMmMmX eI IBITPPmRM e = S ARIZ = BIR = A NMOSF KR & A B-

OF™1  BOFE ol ol B1oT K0T < XU K|-KHISI< K E0J0i0] M-5i< -5 iiel X B Ii50BELI0] oo LHO< |-< |-l BOGT S 5Ir-Z00j0 <RI oFINKifoT LIORIGITMiokiaThio] o] 1% 0is &7 BOKOS RO
T LB 808080800057 101K OKOMOMOMOK - HIRT R RIKIRORIET T 166617 1o 10j0ioT 11o] oT o] BOROLHOZOUOTBIN = TH <ojoROFON HOZ0Z0Z0Z0<H <|oN{oNION IN IRk IiROTE Teliol lod XM= BOHO<|oR <05 IR LTI< 5 IMoOl-0| Uik i

NORORORORORONORORORORONOROROROR IR ORI RORORORORORORORORORNORORORORORNORORORORORO 070 H H UEuFOROR0R0ROR S 5r 5o or o o o o o o o of o of o o of of oF 0% & 3l o & & < < XI <0<|1<]1<]J<o<o<jo<jo

101

ez Y A19H 2%, 2010 109



mjr

K

orl
o

&N

~O

o . g

2 N 3

& P 3

0 — N

<

3 3 B

— ~ ja~] T

9 2 2 =} =

~ N == D I ©

~ < Is2) o ~ o e

Lo > < S C [e=} o (&} c

3} o~ N Y o > 3 < o u 5 ©

e <r @ o & Ise) o 3 S~ S £ o o 2

Irs) N S | 194 g 7 ©® o™ 2 © QKo '3 N ®

~ ~ S o 3 N ® X ~ o c o N Y o

Yo o _ S 3 « S S g % LT N o5 8 XY R 3 2

o™ S ) ~ P o = < i I = w o 5 B = N ! w5

0O~ I pans = o & X 1= c o [ © - @ © ™ 3 X B Fo o i =4

T © ) - 3 S S P o — o o i ] | c 0 ~ P 4 © Bo ~ N5

9% o o E~n & o 9 & O o~ O > L o o = 0 5 o® Y8 P < S ©
© ] =) ~ cos < N o o= s K= =< E @ o L T = ! VT o9 wod, = =)
g S¥ 3z § § .88 % fE:228g sBZs & 3 53-8 8 g 3% 93§ 2g 38 s £ R

' ) ~ o~ e ) ™ Ny =~ 3 ~N o oo — %) 1
N 5L I o S 24 S . % 8 £ R G O s <3 =] S5 o o N2 S 3 = ] S
N o) — ) 3 — = =3 IS o ol £ < o~ o © o i
S 22 3 2 IdEHEEdz L eFRTFT Lo & L2 5 g SPuSRmnfE o F BE g o

- [ = ; 2 = = S — ) = =N NS} 7
¥ g2 ] g =gz ol @ 8 3 2 oz 3 £ 84 x 8 S 3 LSS w5 2 2YREINgEs P9 R 5 8 3
= x—= =} SO oS T D 4 o =3 2 i~ E & @Yo < T SOPEOYYT ey & ¢ —o x X
= 33 5 = 80 83 g % £ g @ & 2 B3 0w 3 3 = gcr® & g2 acL o3Il Ev Y c Ik <X =
—O o~ i~ —N— <= = 0 X o Q  c. =~ & PR o Sceome o = S XSO T~NET O©.0 To®e 9
e NEE 2 : blhm SE = v 5 S S s S oF> 5 e S £0= 3 I= Rl 5o NG 8 Qs AKRTLS @ o
REREs = 0t SR S8 M £ B L e W OES &kt Ly o3 2858 £ S SEIBERTSe £3 T 8295 ¢ ¢
T0 LGo o = @XL: vl W © & ©® "B o ge Hoo =8 2 so2% ©® Q[ ST EFTION2E 93 BV¥wxwel o §
83 8@ & ¢ 298¢ sz @ 5 2 & £ W52 HSm e = ZR=L & P& BE2WEF2Ba Cw JRQEITK @ g
»L oic 3 52 ® E = = = ~ 2o Hoi o ~ o v P'csa @ N S@Ercerwmod @ VZId el 22
S L<US £ €] DS oe K2 OB £ =T o £= & cQ o S0 © 2 o< c® O o— O = s <
g2 9wz g 2 Sg£ 42 ~ § ggEeT & WL TIY JES 2L SEESRE 35 ZFSmldths g2 ThexzM 2 9
SS9 2wE 2 5 28X &g _, £ &8gNz © W=gSINcx 92 K3 SpEsdT =g 93 5re@uB o S8 ST ST 23! Co@
Ez X< 9B S TES WS ° Fomlo —~& > 3 0PSB haN g Qe 4He - LW SaX g2 et SorEi 84 2IZ[g=8X Az S
5% s 2 3. wiS BR o § Meumgn 0 ooRsSien 395 8% 1 202230 Sie gunREl gt So meOTgd o8
= T e HoS< 3B o o =d TPl = 0P ST NOFE— 5 L @ ~ o i “ol2 = P %o .Uﬂo32.k| —© I @ "ToxFlos £ TS £ Did Il D
og cRrop = il ®c mTa B _Eorar D AT C = e = T=R5 © 634ﬁ2oe4 Nren 5T 2 c@ B @
O S Gofo S It 22 28 o gromeSTdY i Ao Lol S S E & E Y 8SH gopILT=SS LOF X O 075 @ o< 1 c

jud < =il ~d = H0 WS s 5 SKFLS oS i 86 w0 & S S oBuR oaE 2B it =8 gy = 1

SO @ Ot N2l §2 W GRAERG% o SN T2 Ay 28 N RX2Z2M grNTE e T e wms INAs s DT 2
Surid ZTToR S Loy GO o X T rD X IOFORT TS RT A= 0 g grohs Ol Sopk O S el kL My oo € Oqn XS T
@ﬂ_o__o_..m._o_.n_.._ = %n__un__.._ of- T ._,.M._Huu. .__ﬂw_ Nwﬂg..ﬂm_ullgn &: _z__L_o_.H_'n__..___o_.m.w_ m%ga_u.kiam_.._.lly ol < mﬂuu.._.h._k._ﬂ_‘ADn = s>, AMQH_U._IMM e 2 qu&mmm_.m_un_.._._o_. Saran QnLu.__o_.
Sqral 2nl i o< %J.._,u < et ol 3! z_.n_.mom_mo = z_..mlu_.s I ior S oy o 9z_.1.a, ,U__%J_._._.Eo__o IS oy U,lo__m_. o] 57 <] uol.o_. ﬂjﬁlo@z_. mwﬂ 10._”_.5.
RS0, O S Mg K = grd, 8IeIKked 4o oF > iz OFET 0 T S BN TIN oFB 20 7T TZ8 g oM IS gy ©_Cal o SKIEr suieTop
S O €S 2ok mmﬂz_m Ho TS opTomobgy IO ucnlom_ﬂ_urlo%mu m,Moo_.z_m%_urﬁowazﬂcum_.ﬂwﬁuﬁom ;] m,_.T%%F%Zo_.mﬁ%%a_. X S ok 55 _ ﬁww%
= Mo Sourkie A o 10  gRr-OFoHo = Oy i ®igOr-©~ SOF _ OFCNKIGF @ = <Iobgf. oF— N S8t o < + il T
B IR ' fad NE= OF <Huo<h = o] o7 S o o © £ Bl oo Bior S &< Oy 0 <Nl wonkjuzF"™"0%" & <hunps™

[yl il ol Jor.NM-8l KM I3 ok % EuFoi5o—— oF - trgure 2HofAny 7 Ho & Zowjonkirt-S Ho® o B-oF O 5 Mg K1 Aozl Blopri— g iy
EACUN N (N3 T 7 T R T T ¥ LAy TN VAN B S o et Gouil TS A o0 B arrrmIm i UM o ® iy i g0 o Sorfr 2 OF IR Th = o N R
KR ; i D il jor ©o < o' od @oFHRIEY r ol $0H0'® i KO g1 sori ) [Tt S S of ol (AN
w| ZFT o oo =1 Eoh wo  —woFr— X - LB iol =il B T 1o wjoiol P R = Y I <R oo = ooy o) 217 ol T s <o X o fOTor s ol ol

el T of W= S Hie T ez Okl ) _“__.._o_.a A OFET @ o 3 o e ©) o lod IR § o MO 00 € 502 oF ey <= Mol s o oo e el E|
= ._.lu_._r._o_l X = %.._.A..__u_om N~ old o % _rom_l P = Eoo%w&_roo & OMioT X o7 T OF4 2 OF- /O,.._lw_ A L =K o) .Tu._.o.r el 7o 99K _.oﬂo._.m_‘._.lu_.oow_..u._o o T ..._.M
RO Rl 2 S Tirpox) Mo ROD I mwﬁ%wmﬁﬁﬁ o %NMH%NW%@W%M@%W@%N??%@mmwm@ﬁwﬁﬁW%yﬂﬁmﬁ” WEWJM%%%H e
fn_.lr_|_oy o @5 (\,_|_.|r_|10 ] 3 = o] — o< ~ Ll._,_|,| - ~@ME— ,_lyﬂ o T e e, s 1o i) [i =< |_.m_| ~Zq|los 1=, Py lo- 4
ST o g @il SoT Qo woSmril TS mig Ploguosuol Y Eoma s = Tpuomnlisnr 5 —wr diieiS 28 <o By iy S Syogiel T Sl
QEIOECY ®eTRH SITAGMe MSWoROors o LReHCRIET ORI SO Roioln SRl o0 e T Sinlin g Ko e snXCTine o5
SERSEIES H%édﬁ E%HMON POTEISSIS 23 653”%;45%3“@5%3%%@%&%”&3&OMHMWW%%WHWQW? SAFET o IR_-5R 0
N — o o [ o i) I © o = N — 1

tfoo[toLiowor - solgy touort-ya=-goolmy - ri- SEIuouououlo__Ho  HOST 55O BIr-ITHHor gy ool o} JufoTeT 197 oLjooln & 1= LoLoBI2oLo, K Lioo|1 THLouo  Ljoujo 50ﬂTit505050Me50591_

Mo__o_oMoo_LMom_._‘z piolo” ooolumr T Erolo oo | .50 = =Fool1zozoX To  ®od, NN 0 ORI XITr <1500] ik ZOio|0FT<0<1ZoHO. {Tol{05O%o0j0= ZoT @ KOMoNl , Too|1Z! Zoiolo , {TOKFZO  o|JisTHoZomr <JSomoXn ' Ko <
ER TG T S BT WOET T STk SRR & TR S el Bre ot oor y K-S IbriotTa < AT G o TS T & STk T ciBT ATy
Il e e e A e = L s Bl A e O ROy e g G oty L g e e pe SN ot B jokrEt <ok < 1.1.&1.“2_1.1.1.&11.1.%
MoWLMoMoMoz_v._m.WLo_.._A.oMoz_.o_.JuzﬂWLoTunuoo_.oouZHmEMoMoMoMom_.Mo =] ._A.om. L._.m_.._m_.._A.om._é_Fvz_.uL||mwO._A.om._|o_.._A.om.___o_o._A.ouLd._A.om.%_.__o.u_u._A.o..A.o._A.oWL.H. OIS MoMo._kI._k.LMoMor_.MoWLMoun._kﬂMo Mo.__._._._.TMoz_.ur,_l.Mom._‘u_uﬂ_.MoﬂhuLd
o_ug_oovo_uo_uﬂoZTQOn _.._o_uo_u_.__mo_“__.Lur.ioQOE_.LMoo_un_.L_n_ .B.ﬂoovo_uo_uovur,_l.o_um o_uMLz_.z_.o_u_..ﬂﬁﬂouAl_n_ o_u_..ﬂ_“__.._o_uq_o_n_ o_uuAlo_umo_LMoo_uovo_ug_o % o_u...Alm o_uo_uanmo_uov%do_uq_oo_uuoﬂlo_u ovmur.ovﬂoﬂlovﬂ.ﬂoo_.o_umouﬂ
RN R T O R RARIRATI RAR O R R 2 I R R HES_.o_.@%uar.%ﬂ@%%@ﬂun@%@ﬂqﬂ@ﬁ@ﬂ.w 10 £ R <RI RO RN RN 0K R Tirofulofuofud i iofuofu
uDI.ﬁouLI‘uDI.ur,_I._z_o_lu_ ﬁo_lu_ ur,_I.ur,_I._z_o_lu_ _uuouAlﬁo_lu_ T..our,_l._lu_ Ro= _z_cuLI‘ur,_I.ur,_I.uLI‘uDI.ur,_I.ﬂuDI.._”_mw_m_ 5 uDduAI_z_c_z_cuAlﬁour,_l.uAl_lu_ ur,_I.T_.o._.Adur,_I.uAlur,_I._lu_ .._u.WﬁouDI.uLI‘uDI.ﬁoU o € ur,_l.ur,_l._lu_ T T ROITROITROROET ToooMXTXIRITIX
,|,|,|/O,|3m.m_)|am_.oo33mm_.mum,lm.m_.ooAJm_)lf,lOaJ,l,IO,lmo_A rre N =M —mOgr= =SV —mrioYoo—x =< 03mr_.0,|3,|,|,|004,|m_.m300,|,|39820_! —r~os

R BRRORIOIRE R oREERaR RO S EEra N RN RO FRRACIREFSRIFRRRS 83T REZRRE
LWL —pPcT WL —IFoVvoaTMmWLIT = O T OHlPIW —os — O NW — I o W oW MHKIM W W O o W O ON LD O — —OTOLNO
SIRKRERITREIMB L ITIRRFIT SRR3R FRARSLIRNGESLHSIISTSTUTISSBISKE SSHRSSISISILSIINKIIRISIILemIIN
ZoFoRTI0] 73.410] 5™ K- RAZT BO< X0 IOROG I3 f60tH X <00fr o UM ORI |-TIRTIGE0] BOO-r=MErE< XMk O oHAING 5T M 75-10] SFioH XIX10l05 1T & FHORor0WHE S HOK|-8T0|r 5 HrK o] 150K ﬂeMoJHM_.JuﬂM_.é.__Ioﬁ_z_oﬂﬂhﬂ._
LHoB0BOR MoK K i5ROT500l0lod Z0<|0ROMOTT T5010T HOMOKOHOX0<00K010] Kor JK RIUET LHOLHOF I FOFOZ0X040 ZUXIZ0Z0Z0<|0<|0g0og0500{00] 10|15 0% = KOKOZOMOK ORI RIRis0gi5-1o] 00O O FT 751 H00| 5 ROLH F1X0500k

= = — — — — |— |—A— g

7

63-79
05-35
05-33
05-70
05-70
05-66
05-34

05-
56-81

5

5

gl

0

5

5

9

Kor. Spa. Soc. 19(2), Oct 2010

Bull.

102



ok
)
SL
k>
Jhu

AAE 305-348 OjH /4L ofAE 61-13r=H AL QMM 20 jhjung@kasi.re kr,042-865-3265
A4ef 120-749 M2 MUZF HEE 134 AN st HF2 2k mizar1004@hotmail.com,02-2123-2114
A 412-791 7| LU SHAFL ofME 200-1 2t 0atd QA AR HIH jazzmango@hau.ac kr,010-7622-9987
A 120-749 M MO ME2F 134,AM st M EF2F3t/CSA mitchguy@galaxy.yonsei.ac.kr,02-2123-4160
“JE 305-333 A Q4L 0|25 453252 2 LA (k| A L5 71H),042-860-2466
JEN 120-749 M2 MUIZE AEE 134, 3MOjsHl H 22231} taes97@naver.com,02-820-3829(AfE)
Aal|4 305-333 O SAL O S% 45,5t25t 22 H 1Y M1 E hsjung@kari.re.kr,042-860-2736
Z7|2 305-333 tiH RdL o2 453t d A 2217|415 kicho@kari.re kr,
202 305-333 4 AL o225 455t2t2 231 yennjoh@kari.re kr,042-860-2907
ZHH 305-333 Qi 94+ 0|25 455r=2etg 2 AL H chosangy@kari.re.kr,042-860-2717
ZME 484-020 A7] 8914 7|5 MY 14s|0jety @2atetit M 20 astoy@hanmail.net,031-865-8696
ZAN 3 305-348 T F/dF s 61-1eraH LA KUN AYEE cho@kasi.re.kr,02-2012-7505
2EE 120-749 Mg MOI2L MEF 134 AN et e A 22238k joe@csa.yonsei.ac.kr,02-2123-4249
2L 757-911 BS o ZHE EHgg] 90-1,010{H0| 2 uek jojs725@yahoo.co.kr,054-654-1710
23 363-791 28 ZUH Op=g] A 7st2WANsty A L1kst W &30 marow0412@hotmail.com,043-230-3794
AZE 305-333 M ST o225 453t=52 2 ALY FSMYMA A 15 firstbel@kari.re.kr,042-860-2181
HE2H 151-741 Mg &< MEs A56-1 MSOistu A|L1et4E 0stE chae@astro.snu.ac.kr,02-880-6624
g4 305-350 A g 7HEE 161 32 AF A A L1H cksb3894@etri.re kr,042-860-4961
g2 449-900 F7| 894 7|25 MH2| Fs|detu @5k shack00@hanmail.net,031-201-2440
2|59 151-742 Mg &L ME2E A56-1 M E20{5tw A Latstu 81F02-880-7781
Z2F 702-701 tj4+ 55 MAE 1370 250t dZ07| et df wychoi002@naver.com,053-950-7072
Z90] 120-749 M2 MOlE1 A&5 13484 0etn d-EQFstl ccamzzichyukee@hanmail.net,02-2123-2114
2|73 120-749 M= MUIZL AEF 134 AN hete 7 Q3at02-2123-2694
FY 130-722 M2 SUEF ¥FE 2§ 207-43, M2 05uskH S2|8HE yychoi@kias.re.kr,02-958-3752
{44 305-350 g 941 7HEE 16132 M AEAIA LY chaos@etri.re.kr,042-860-5632
2|14 305-500 i S 84 C2-5,0j{EE I e A0|ALEM jcchoi9092@hanmail.net,042-936-0444
ot or=afZ2 XA LHE U0 1E(E2),
Sra 305-333 Oj /AL O 2F 453t 22 AL 22U O{” syhan@Kkari.re. kr,042-860-2051
S 449-885 77| QA HOIL HAtH 2hd| 304, MgEY A AL L1E jeongyeol.han@gmail.com,031-8020-7059
o2 28 HFA| YL JjAlE AF 48 miniholl@hotmail.com,043-262-2312
etof4d 120-749 ME MOUIZL A2F 134 AN et M7 xak02-2123-8512
sige 305-701 o g4 2 373-1r=atety|sd FTety L2 ISHA LM heinne@Kkaist.ac kr,011-9130-4349
252 361-763 5 YA SHL WM F A48 FEYtL MFRFed 435 3198 A QMM ZeFH health81@nate.com,043-261-2312
SHAUL2 361-763 ,042-865-2049
2HY 143-747 Mg ZRL FAs 82 MEMst M- 2228k synobsis@unitel.co.kr,02-3408-3345
Andre Basil Fletcher 305-348 Cjd 841 atYE 61-15t=2H2H LA 042-865-3205
Mkrtichian David 143-747 M& L1 #atE 98 M FOisti -2 F5HHARCSEC),david@sejong.ac.kr,02-3408-3940
Mungunshagai 225ty M Z2 215t} shagai_t@yahoo.com,010-3184-8997
ati<f2|#
A Ohio State Univ, A0]=,
£ Texas A&M Univ, 0],
¥ 120-750 M MU O & 0l 3to{ Attt S2|3hat,02-3277-2323
4 ez
= UCLA 20|,
4 2298510 3-1-1 yoshinodai, sagamihara, kanagawa, japan ISAS/JAXA,w000122@hotmail.com,81-42-759-8520

08543 Princeton University, Princeton, NJ08543,Princeton Plasma Physics Labortory,eunhwa kim@gmail.com,1-609-243-3147
Univ. of Maryland,2{0|=,

ZHDI--',L,boungdong@yahoo.comﬂ-409-845-071

aHo

Univ. of Florida, 0],
lowa state Univ.,2{0]=,
Univ. of Hawaii Af0|=,
440-210 F7| & £8A| Aot £25 68-23,Jodrell Bank Observatory, UK vitkim@gmail.com,031-259-0400

r2criot OloQ-oron

48], hwihyun kim@asu.edu,

Univ. of Taxas at Austin,Z{0]

AF=,

Univ. of Maryland,&{0] =,

Texas A&M Univ. 0] = jydu@aero.tamu.edu,
gnl:}versity of Calgary, Dept. Geomatics Eng,ofi2,

FUTstl ¥R 29

Center For Space Research,{{0]= bae@csr.utexas.edu,

Texas A&M Univ. 20|,

Purdue Univ.,A{0]=,s0j@ecn.purdue.edu,

;H28|-j7_1149 Space Telescope Science Institute tonysohn@gmail.com,

LES

E3A2N3 UNB, Fredericton, NB, E3B 5A3, CANADA Geodesy & Geomatics Eng., UNB,Yongwon. Ahn@unb.ca,1-506-260-3411

Univ. of Texas at Austin, A0|= hj kim@mail.utexas.edu,
=,

'rioox!r2 Ho Hordo4loQriirXNofR ot Hor2zrolrXN-N

10 Fo For Qo b 1E = 1T Hodo-n Hof L-oNoNoNaNoNoNoNoNaNoNoNoNoNaNoNoNaN

p- L2 L2 JorrQl XN XNrjor|oox Nof-»2z0i0 20202 rXN 120X rNuCo - NoXoNM oM 4o fonrel 19l LloN'oXrNo 2r|o{oo0R0% _Zoliok!

o 305-764 Q4 QA ZE 7|22% 5093 2 LOish (M2 215 0sy1999@naver.com,042-821-8868
HEOl 32114 Embry-Riddle Aeronautical Univ Daytona Beach, FI,Physics,younginwon@gmail.com,1-386-226-6675
0]7|-€ Univ. of Houston, 0] =,747-3546(U.S)

Old2 Lt1OF jatil lodrs@cnu.ac.kr,selee@kasi.re.kr,010-9449-1435

O] 24 446-701 Z7|E 890A| 7|53 MAE 1912 Z3|0jstn 2315t eslee@khu.ac.kr,031-201-2047
0| 23| | F{LtC} ehl77@naver.com,

O|A|Y 305333 CfH 8L 0|25 45| 2 23AH 1 A AN spacekorea@gmail.com,042-860-2885
O|Z|& Stanford Univ., 0] = jjlee@relgyro.stanford.edu,

0|3 20| hclee_swin@hanmail.net,

0|5|F sfig],

HHF Aol=,

R

(e} o Tr=

H2eFEAYYY A19F 2%, 2010 10€¥ 103



o~
~O
o
g
o
o~
o
} 1
- o
2 <
3 o
: C
>3 : :
& - N m
< 5 . 1
< ¢ : & o_o
£ : : w |
£ 3 2 . 1 m
© o & § : |
.@W W EOJ 0 ; W o 1S
2 5 @ 3 : w L m
O > e} 90} ™ 2 : _ : . .
n [Tl ™ c 3 IN : : _ r V.
> 1S =) 2 53 S 3 : i d
o e o} C S=E23 o : : i m
ud = _ s
iy o & £ 355288 » : . it @
= ™ — © . T S : ; :
<ju 2 - = = 3 R NEISATARN S 3 1 ¥ w
e Lo i} S D SS3TLE2e d <2 . : - 8 m
~ o o X T e . PS5o ao S 5% : : 1 ; 5
|.H.._| o= Lo @© cs4L L < E _ |_ E _
%] T Lo H.AI o™ o “N-= [ . ¢ a. : @ _ : -
= S L= DR [ O SSENGL, = 2 * < V2_..ﬂ 6 _
‘% peiy DD 45 82 CmES ~< ) Sch o g w £33 34 -
w2 o5 Tiw 48 ghwmoo F g o8 & g2 5 ik 32 3
: : OO%WZT ZMTEOJW o2 5 @nﬂ H&H 3 o~ ® mmn._/_ ~ 3 <t X< o Yo X
B s NW56WH_. Ouoomow1wwo10 2 = aom<i<1 E 3 ot : : L nﬂ
= — — — -2 == - : t
= = SR g mEAA}n_UHMﬁ Suo< KFujoup Y © 5 &3 b8 BSE 3 L 1 :
: : %%t71ﬁwm%ooww To SRR —B S sy &b 8 = © B B S8 F
; ; _n/vﬁ_.ﬁ_._.;om ) e ,_o_.lon_/.m_.._ Onr g° B.H._zonox._.m b= _“.Imc_o I =8 I 9 =R oc Eo.._& or ot H
- 5 = ...Alo_u_.;om.ol ke T, TT M =< BL 1oL < st & S KT = Bkl o s = &iod _.I_._|._o_.m_. _2Q %0
£ s JJHDEOO_EV%WM%LH%QJ gl 11 MR o 5 p b3l 35 2axX 0 By T 8 ©_ ol
iod o ~od=< 0 &M A0 Sx=>° Ol ¥ an_uﬂ < TR S — ST eX ~ 8&507%54.&_._.__OL Zeach
31 — 1= 1_.u_ﬁu=.Hﬂ__o_o| 70! oo, ~© T HoN P X E ~© roro40 2 N =< Tre WS Guet? : = Pl et =
_.T“ 2 : her o _.Tﬂw%m_m_m_mioﬁ Riyo2 ok EoHlt7 — ENE__H_ i HZ%H.E Suop ﬁm%&oa. o ISR uﬂn}OLMN X0 s Hrnﬂ___
= RO o £ JWW€AA%H$%tt%m%%x31%H%ﬁ&@%%%4£ﬂﬁﬂ%qt%4%49w%w3m%%%%% . %%%J%W%%E%% i
= o 25 Kko- X < B <o o o+ < orZ %__11._% i DTS b < S o
=3 o KO L. = _arrod— o 110 o o, S o+ iojo=1™ R~ R o i 455 e, " : i
T =3~ 2 ;mm@a%W@@mﬁﬁwAmqamwamﬁwwwwqquwgqﬁmg%wm*%wuﬁ%%%ﬂﬁﬁwa%unqwkgn@aqﬁwq s
c =z & L odix 0| ~ 1 ~ o S Aormsr - gl S =5 ity i} : =
5 20 I § = TEESRREE OF g0 o5 p.ﬁﬁﬁz._ﬂ N Hﬂ&m@%ﬁm_ﬂfﬂ o Hnroamonv_%egoﬂm@wgoa GBI p L REIGT DI oFrt L3 ok
2 =5 __H”_ﬂ © £2 S HYSS 0N =< woro s, Ul ) ARSI nOEWEM =S oﬁ@oﬂ N o_q__ﬁur,m.klu?.rﬂw%M_eMH_._.m.ﬂm_mH_.w.ﬁHunr,wmmmqu.@__o_o”T.ﬂwﬂ mﬁﬂoovﬂ s Jzuwm_.,_ﬂvﬁmo_u
Ho~ F . 1 Of; 1/7743 o wﬁerm.o7ur._I.Z._oEmA_o <<, S Rq 25 : e o -
=N <4 S & O ol S~ —X3 ISES o, & el S = XX Jio = opuzu oju ° .,.Alun__.;o|74d,o s * z_._z_cur.Z et -
15 o _ﬂ/:m_._)u.ﬂ._wo, BT T mys o:=7_3ur._|.,A 500::3%5::3 LS Do 1@.179_._.._|J| o 50l OE X _z_c_..uo|..|uL||3 o WZ._.W_.JL:”_
5 L ’ : ﬂ_.|16Mm._..ﬂ_ 5 MA%éﬁo ~2o .10__Hoo_uo7mw2B%14A=_e IO IREY o—=<NK-L T 7__%0_50_._. IroQ D AA11E Do
nir = B8l o= =5 ApRT e aﬂH%oﬁamﬁn_u < }3%BA __/ﬂ_hhn_va 5&__/nv__uoonun_:vmJmﬁﬁo;I mﬁ_zﬂomh& BERE - a»u30|en%o r_oo_.fm_nx
A._ i m:l...:l;.:._.%Am mU HJ.DE.JW%_L;HE 319utLtm._.B A#qO:..ﬁ_n/ﬁo_on_omﬁﬂﬂlw&%ﬂ_1%mmﬂmm2m10 1_¢on_mem_o751 %mmmzou%%ﬂ_m%%?ﬂm:/uﬂwn LB XO W‘_.
Sz zooo S : 0RO < Kol i BN EIR X Ll op® | & —NXEE T DN RorS Iy . Rt _ i - :
x_u 5, _WuHuHm_H% £ i e AT Do SRS S IlP ¢ RORORTI™ — e T o & Qo= o 2 T A LU gL HO OO KO "o Jigel=as
- T==Q S oE> HHoFr T <" XX X0 &_._.__..H_3,IMLS|_ r L e S RORORIS el RSN 354 710uL|.1oEé 2atat st
i w_mmﬁoﬂﬂ%mﬁwa_ﬂw C gl EOEEEES M_ﬂ oy UL m_ﬁwmmmw &H%%%B = A ! KN S TR SOHLIST DT RES %M%ﬁoﬂ%ﬂmﬁ% i & Ko Ro
— L ol . ——Nlo= ™ 0 o — Lo — o s 2 i & Sl
- I Y o @ 1ol ol ol ol ior aE] _Iu__v|o_|_._ XK E._uAIA_._._.___o._| TN z_oooﬂ._ln_..__uu.._..ln_ TFOFLH = S<XN2 Lo oo <M oI SEro i o 0 LN
KON N{ N ZT|LIQ_oz_.LA,_ TS I TTororoT ol ol ol ol ol =1 od L 77are Ik 7! .rn_.tu._ HH A . Nlom =, KF&onknkiSow L —HRYH wronrin =S © T <o & jor < m__ou.A oror R X RQu 8
Tl S 4 1| arolroirX uLﬂmmuLdle__o_ ol - IOz Tor 2Ewjoorsy e oo &4 LH of-Kloi- bgown Y & AT AT L < K oMK oy m|.__|_._ or-Q < J©O e}
[ = Tjr<u%o XToToN< ol X Tl el o T LH lor NS = I . AL A 2B, s et ket
A A S Rol B aIa: ol H <Huiio o™ = r=f = ur SXI=ER X oo [ER=geJat=) Qo & B & ch
oo 223 iy At e = ._o_...l__o_._._,_ <N =002 X OR% >SS =T B FanS S
Hor{orororT AmST ML R Tl O TT o < o il ol O plisletnce A : Y e o
EEY KliodieTukoRIZ=UX = T e Oiiol o ol ol i AT 53 s = :
L gl s _._._on._v“_“__u.A|_.A|_.A._moﬂoo_.eﬂomu_ul‘aumu_ul‘m_%%_h‘._o_ ol H ol K o._Ho_Iu_ N H oo = i .Z._,I..Mlum_.;m_ﬁ_.}.o.}.om.m._m‘._ﬂom‘u le.l,
ohobObROT XX k_q__%%z_cx XX Munﬂ@_“_r_m.z_.__o_.%w%_s_ ol K TO0iof __MTJ hlslinli mn_mﬁlr_xla%%%nﬁﬁﬂwﬁm_[_'
_ s -0 | 1| 1| o AN
TIX a._W_m_m.._mo%mmoo_waMW.tFELc%%%@wﬂo_._om%%%_s_ ey CL W____omu._ﬁ_.wu
5 B IRIRITIRIRIT. io/ ORI o o CERs b ol
el iz o oo S AR AT AT AT fu
Giaf ok B o i e R
_.o_z_.o_z_.oul_ll—ll_l lo-io. _|+—|_IT|_IT|_I+—| __Oﬂ
16" To oo dio e i tioie. m_lﬁ IR
1o o oo o i

Kor.
Spa. Soc. 19(2), Oct 2010

Bull.

104



r

K

orl
o

o -860-2165
SMEE2F O 305-333 HjH QAT {25 45 042-86
e a

o~
fee) Lo
3 3 w P
(=} l __N_/3 <
S =) SN o~
S 2 ) ©
< o i R SN N =
© ™ ™ ROt y <
: ~ O™ "¢ [ee]
~ = % o~ (v o~ =)
[=] el QP IS 5] N N o R
[ee) o ol o o [ Ny 1
< S o L T3 0§ g §gs & & § B
@ o Sy 8 o S g @ 8 L = eoxa o T S R
el [ = o - 3 = o o — T=9aw T = e ¢
= 5 P o~ o) c 9 @ RN o TS g S w9
g 2o B S =z g & 52 3 LE3E 2 8 £ 3
® & T R £ T wmoom 8 3 2 M@Mc.w.% = -
S e S & o xR N] ot S - . = = SQ > < © g R
) IS © 5 8 SN2 < < = > B © NEee % 5 N L E ~
= o E g 3 3 B2y S S 9 m N o 2 E SERX B > o S F< 4 =&
- R e 5 & Lo T v = CHEIT ®© < =} i =< of23
SisT 2 S = a2 P Eo 2 2 3 g e g 2 paeda & &8 8 g G o2t
™~ | a = = o°©o S ~ =~ o | - E -2 =] A NOg® =5
o I o c © ‘® g V8 oo = 2 — o = c ® c c.c 3 &S N C= ©~
e} ighis 8 S E B ¢ LS T ' = 2oX T 5 'S B S 8 og 2 @3 fEZ
! 2= 3 5 3 < & § 8% 23 R $_ QY E & 3 Calriso $© @ S £8 Freg
Q i 2 g g 289 e Cc R = 28 TIg s € P Egiorsg g T o £93 529
N & S < & ©® & 5 HE 4l 5 3R > 2 3 < SYEHES.E 5 ©3 g 22 °F
3 Car € 3 2“2 2 WE 8 7,98 U= § 3 i £ oy E gy § & £ o] o €
3 [ a— T {Q L 0T o k T xo» <9 3 3 Jor F<sg i g 5 Nr—
o == S & Z ~& Lo ulo = 1o X0 LRI o ol n IH @A=L c S < 15 © O
Z sz& £ T 5 Q[Nm 932 hE By VISET o g Fo 5l ERMA T W3IBS 2 Har mge
] X0 = ° = =L =53 < 42 <M~ S Ko = L o SN NFLST & E| Mo ®22
@ o= = 5 T S=u 89 xe —< VI8 oW a = ] = o< S K| S b - = .5
] — ] T oK ) = E= 23 T 8 T il Ho - —rHE £ T nd|
T oeEPE w2 5gPF 24 X9 HE WRF Kl = A ety s § UH LaS
@< ol : Sy <os 05 » T = s w0 19 8 S Fu=Fior ok Vo e @ = oo
S ujo  BH o 28k A Wg o5 Fhgar Sed @ X W ol § st SIS B & ol TS
§ 2 gs¥e U x Ry oo me W2 HSzolo 229 T R ey s CEET L T8 5 4 ®n Fois
S o x1o on X ! e — = T= WM BT e <4 = S S— —HoliZ - 2 0 A wo = oF 3
S ® SN o [ T =l == Y = M=o Cor @ = o Siel DS ool ™p oMbl s >
2 e = Exdy B e @rd S 3 © +rHo— Sior © M s = = S 000" sl ~Se= H B0 57 @
o5 B jo's [ b S = Ulo 0 ol & < oo u_l._||__0ﬂ| _z_o.llu_l._ll@_.;o ] e = 5 © U0 ._nL_uu.._m T~ s D fal e
2 ST @ o =) U E| = P T iol Kjoo 1N @ [Te] o cT =c @I c — g0 T TENS cHo — < OhbET Ho Il
E=EERN] @u.nr_||ﬁ.._ S 5 4 e iie =Y SNT IO N Qmuﬂﬂ.wg [ oo £9 AR SO @0|...||_ 3k|1._ ol &
8 = a8 w o 3 xS fo D= A Rogpr S E A Tz Logg £ @ym MBS B B B ZrgRlen £ F
» S St <~ o2 s 2ur._|. L =N = o 9310n L Cmo ] ®3 J<lomssl, E%ma_. o o ONKFEF_
® B e ! o= & u g o I RIS @ =l SE FEES—x3 PR T & — oy E10 to-= 7V Orumry,
@ o] & =8 & 8 X5 & Fopr-ohu 2 En = TlonBgHES B S— S=9© I m.nwl.A.AH_.q3|.3..l7 ol e PEL o Rou
E <. < ZTZT e 0k ® g o ZH T o o 20— ~< oA SErE o OaaaEOADV» Z Zlow<iIr — T ouDﬂh_z__‘ X oonN o
S < B <I5=x g © = Kk il ol o — = o ™ o e 1) [ ~ © & L ! ==
< I o_|o_| ®IOES = 50 = Zy ; T el EoU_ur,_l. w0 B gl %1® € ENich 3 ._d32._u|o_.a_.;om=_o N=0 __&@_.__o_.lomooH_.A
— P o8 wl R =0 ST = TOHo <o WO T o o7y SIS 3 c SHE&S§ Sy Tl S S ST L e LI
2 W A g 35 o 8% o e EEom =~ o W (HHe SHokr%n S <lomd b5 22 7@ oy OUOB1™ M o MM ielay 27T ol @ =—
o = o B oors o =) [CE=2 T %08 Eojr E ST W ™ EX o S syl wulh o< i oSS X o 5 ooLqouy <= o] xoX= S e BITiKO o | K +
S8 Sx WS & il 2Q 8T % Shg E Eotyo WoR suo L B ST ulo = XSS T 5 oM ITTT o5 g < R grAo 0@ Jujo—-
A w)| ric E o — eol =<0 0 < «n_U.m_H.ﬂ_.__oO_._._5 o=z 3 o Egi>r X LOTN S 2N ORI ] ~ Zno c Sar= m
_ 3 " = = o o & E o= BN -2 OloukIET H-cr ZRO o5
w| e Y—seF 5 Lol S o o, S § 2%~ 8 o S r-<{otort- T @ HriTiolo < DiglHlo @ 5, mrs KOy Qo < =1 SK|-olTujo
= Tox ) KE o — Iy e Iy Hom o G2 OKO ol ] ZOFBGlOTR C naer— P Sc=< M- 0kl o ORI o Sl i600fZo%1 2
= Mod Eo © © S O 8t =4 0 © T X5 i0j0__%O] =100l GRS H= AT S @ S wdr-r-r = S =F=irn’ Sprrey 10 Eojo & __ioogo
= S Ko< moc o @%@ o NS 3TFsn  orTiogo @ c KX MHRoRT <R ® Ho__ w0 § X'z s HoxoF T ET 28X ilol” L o o< —
KE o KE €] Ho®— 3 Gu Enminpkdsas Dr%o , S L MICN = i = == O kﬁoz_v << = whioiruox ROHOZS olo___ T 7o 5 ™ ofu
— g e o e S e <TG Tz oy 8 RN TEIIT X WS Hos g0 E 58 AoRoRoU0T SO Ulozfr = ot~ KET
5] el © m JoE T RO=I=A ) K Iy SHo O TR [Epnimiing ONKF=—0 ol 1y i Boc @ dlo =il il A=<
0 c o Niofoll— .S S T @Z._ TR = = g =X M 0% =< glors] _lu__nT © o THI ofu —; ofuohu=Z1 E] { wos T X A=< Xy
NZHoy  § =N = T =) =4 EM i 2 K=< AT & H < I3 04X X000 <150 S0l —ro.- N ofuofumi rz} o b T2 ol 0 - [=
= — oS K == o o rir- — = IO U|0GOrs © ot =S et~ wr < ._o_ulH__._uhl oF- |y i | ol o9 2ol
o @abio] oS R =3 t+@X2 2+ M2 rir o HUOY o .3.0l0 OFX0%-5 = ol el T =Y o o opule = I KRG UL G0
= S = = ol <ot L NOROX X o o= X S oo Pos S Ko
2 Enon 2 5 =R KM@ <ol ol < ZOrH & o= 8o 2 Mo ~ 0 Jo0EN o Fud RO D ny 71 g, UoZ PN UHO 2 & ™ T
~c M X0 mory S Oolor[IF BTHXOTE H g e — NOKFRIN oy T e RO Iy S= RRE - S zFUWG 2R TR RO LR ok
-+ I{ox17o0[n = ©L 77 r= 1o S ofor ._o_u__o_..rou_u.r._.kJo_.__.__/ [ES oL KURoNlo % IERNE] rsr— 35 _.__07_/1101A ~r S~ TS OIS = 2%
Ho @ r-r EEL.A 0o o_uN__oj_o_..r_. = <1 K-ofu 10> J0<. X RO RO T RO 1% o — = L ioriel — 2 PPN 5 S o o oRrhIR IS LI Zo8 o2 mr
s ook r 1o ol E ofuojuohu uloulo ROD| £ X RO R o UoirSaon 3= ToeHEHeP R o Boo o o Rio1S I %08
1@ Kjoxjo = T-lajoololo o 1S =T U0 ofu S o ROTr&q iiol N TEOs NN Do S N gl 1SS bR hol NI LR mozoTF s
=] =l 7_!u_u_|._llo_.e_ﬂu_2._C1. Kfo E-—mo [E[eR IEIERE] oSS THIN & T~ 0 ) L afr%lo o YNNI LF
I E E Mo = = opurs i R == RirQ N 8los 2 S5 Ine HOETRI oo BEFRB 2L 8N EoN
= ot 5§ X o X gy © RO girciron SLHRSRIE L5 b oo V=< o ol EREr QB
S T o< mﬁ.rMOmEOh«JAwZA__//O ToTUPTHASPTS Fo—o 3 Seodnr F[amoux R E
_uTe...AluLﬂ%.__.._mA ol _.__o8mO_o_.duun2 ORI ESEE CnTgwslenndtiosg solnmod
_u_o_v_._ll_z‘_A INS® 2R L DI T._._uu_u,l_/HﬂOA ITK[II0BS N
X0Eo ©X 2 & oo 5 D EET o 2dh Ll LD OKFE IIFeLIAISKR]
ok mMﬂBMow,_l «_JQ_ __ooﬂﬂﬁr_o.kl%_._uo_e% mmm5z_|% 2oEone I 5 Sl
RELL Brid SRS S xS 5B
hwoo ST — & ROijodiol—
H.—I.~|| CLOM &

X 0
<FiolorctiolaT ZoT iy
o] RO OB S XI% o B I
=. << rlof] ki< S 10 GoNh S BO
= > > |_0A_J|_ﬁ__o_.._n_._.A_ i 020F 515 1600k
o JoFIr|J 7 K Hojo< ki ol R AL
torirE 3 oL OB OGO <F K- Aof zwﬁmﬂ.ﬁ%ﬁ&ﬂnﬁﬁ@oﬂwu&dﬂ;ﬂ ~ Od<0<0%05
110{ KO0l ol I X 16 e Jo
RIZM<0B0I0] o] BOTElo] ool i LLRLER
o A e S KR AR A S e
TIXIBLAINGOH 5 o B ETE T
o < Rodlogor m°4oqomo_._._7 LH LH
R Tyt HMUorox T <R 0] 10| JNOROR
BO< I oFIZON

105

ez Y A19H 2%, 2010 109



mjr

K

orl
o

o
o
< ~
o~ o
o |
~ N o
! o~
© o~ 0
NS & S [os)
T S s} =S
NS — I o !
o =N o N Ina) g S
S o~ o I o — D <
~ ~ s S —w < o ~ <
frsd < 3 = XS5~ = I £ ! N )
Lo o = o~ - — L SN o | S S N %
g & _ = _ 2908 3 E5 i & 2 3
I — o~ o~ S o I Q Kaden I > ; o~ )
o~ O ey [oe} Lo Mo ~ © o > | = ~
© o7 Y] = ~ < Iss] ~ [RsI=F ! e c o~ S
N = SO o L 2 - e ® T e 3
& 83 oG & 8 & e 2 S8EC R S = g 2 s § =
sy =ty <o _ C e o = Ex=E L 2 T 7 s 2 S S
2 &S B 2§ B 8 E S5gES S8 g £ ¢ = = 2 3
o — D ‘TO Q @ — c =~ S0 o = © [S) S
S BES o S > ¢ s 2 go2g ET oL s s E 2 2 X
- 28k 18§55 2 £ 8 S & Es%ge% 8o ST = S & 3 © &
@ £ 290 828 X : = = = oL cwv -~ il N~ = < S s}
— © 10 B
c S Qo I . Q g T =0 o8 1 = ® S S <
= S 24 B XE N g Ho € 2 ®gEw =9 S Ho =53 © o o~ 2 2 C
© ® oS Se3 N © = & = S22 2y NE S0 Q2 = D ® C) =
€ p@,o ey o <] < < ~ =l3 e i SN 3 X3 = 5 — g €
= ESS N®® 2 = il ® 3 ST oS =k =4 DETN _ e = & 5 s 38
o2 o 2 S=ZTN a o @ i ofife— £75 S K NG % ot 5% Ny ] IS} 2 2
g @se  gex 205 ®  f =  ZueE B8 £k aPd 2 m 82 N o g
° S oz o 1o = = S, = ©O® =Ho ~ [OY=] o~ =
2 g5 858 X:is Ho or ¢ 2 B g8 29 % Sof Skt S o sT o5 S = g 2
s B $9g 8% -ty wosog Tl oS < S0 Mot S W S g 3 = £ =]
i < o o = .© ol — i s
£ % P58 mms o B o®m 8BS m BT 58 B OSw Walh I o9 S0 o & 3 = s &8
N oo s HNF T = gu L KO} © IS = - - o 2z < () ~
=2 5™ = © E| v o Ho e o = c Dry Jor = f S o~ L 0 ¢ S
E] o rS =10 = Rof el 2 - F monhs 4= ® - N{uoL iy £ o f g « T o
13 | ~ AT K or Soryg < 10 = © = o T al o L 5 fry 2 - i+ F
ol o = N ] T & B4 T RIS o 3 = o] g T x5 I o 00 — ) e
Lo = XUYoljer T bl = —_ 2 1S - | oT oS o — i, 3 o = ) 2 I B4 <
uo S Box=r 30 £ oH= X & & m N gy o 2 = < = o0 o c B u )
& kKo Ho Sur's ® 9 Mo sM—m = Sw gHo S Rore 3 =l ) < o= O mos s
oo.d e ez Sk SEE @ g M W2 BREeE Bh 58 %% Bow L o wx geds L Sor Z 5T Ee
LOEE ORRE Pom gl Swms W S § I osHTow sZ §p W KT ot W Hg CEEE =3 g JE58 =r
—= o — 1RO < ilo 4 moc c I | ol I 1y o™X ~ o X< ~N o ~ % o ! 51 o =030 |
o BH PusErolT SO 5 ©F5 m E ® T& TESuoy <olf! &Y NF— EA_%E 5 T on e $52%8 N Exo o 52l mwn
= — - ha [} AP = — — = 2 NY— — “— e
o ERSTHwmEoC%s 98 yios fEn 8 g SWpoggowi S8 g HExS & X Bz Jomegl S T oSBT
@ — — L ©  —= o o — 'l = ™ — C - o~ .
T SLBYRMEESTOB L EN Sm $E TBLen  BWE Y fYoRmn An N8 SoBE W L 4% g3loie R 9 S i
B e c2 - SHoC =X o SR LoTa o N g =2 Qa =2 do_. o =5 =
T S Lok E 8T S = Sguo  couoz5 -2 £ QA ) mo_o,_oﬂz.*._n_/_mm_.__o_. [ m_uow Ho—T £, I ©ous =g Pecoul S5 z T exsoT
o O C oK @=0or%d ZHORI"E Co g SN e EN B SHo— N[0 Uos ok @ "I~ 8@ T -~ = O=gd oR & 2 o TT 22 coNo
N _FOXHlyx®@g~" = c'® O et @) . — < = om N oL T > clt NFR"S c 4 - =F 135S INE=D w S bhgo= -1 G =
“ TR o SO0l Syoulo™ £ E B ENKE S 0By, Wy SOy oS ey Bl SToR e XSS Bl o gruedl O8N 858 N Torp o SMB D
= o L2 0 o o] @© N o 0 © (0] —'© 0D — c = ofd— = (o]
RIS S ST p S S oMoe St Suort2 SE ool oM woolo 3 woujogrrt-uo 7 wor| o & 20t € o Lojmuo— @ Eoma o~ SRl I SuHo @ M_ E m_d T Uo 2l € N pUo
rpIN <! R _uTuu1 g mgﬂﬂ._ zow @ 00 %E __o_o_y._od © mi mn_@._u.uw r{rok m%eanu:udm_‘m._ﬁv_ztzo e, fre ALooﬁia.rﬁu__o_oM_‘M c Xo an_.II.OM._._H.u.WL ._E.ow__o_._.;o mn__.;o S .ﬂ.u. eEx 'E m.__/liax
FoRI®@ a1l SE5EI KRPIOrT SIORN 583U L L N[0 F X0 GIr<Is ok, FHoL =Ko EAonr 2T XoR X188 i U @S L dr=< IkXo z_o_.lo._mﬂ QoS Iagr SrhrT o ok Uk
1L el g S e asT ST T idex T ortgt KT o STl E §, _=m P& B ECaimer . e N4Qurm 2 write o
MO . 2 Xunp oo T T RII o ® o2t W Sttt XolEts T o< iy ST ok < o OKF—® U< r-
L~ oo e 08" = o B s ony N =il sE e 2o = 0F® <t kLol Fa S0 T2 X Sior < e Dol K e @y SEXFEOR S def <0 KOk My OKFR® IS S Lo T
EOR jor i S THEFUO— © R0TF0-2 T U050 Slp i U aker T B g | SHRITE @ RUSTINF X0 G0y § i S (50 S ato ol S £ X060t S MO o NI Tot s oG of i o Ko X 0
0|47 T — O — oo = Ko © E M H oy P Suclog, P rHrurE T | M<RAOR <Rirtlojokook i S e = oz o] -2 Holo__1% 5 okl O @ KMz RoNrrass) oy i o Non,— €N o
A= e o S5%_ 80y HOch g e S o, Moo ey S =Xf = Kjo2THFop @M= 1 < opizonr MK S B nkigo o "°E ohinkG bz o <k
oflgoROr-02 o JOE_OoEoEuna_. c ”ae.m_.””__oo_m_ z_.oE_.__ooquE___oMLunM._dunoEoEuTJZu._ %0 m,._m_.oﬁ.m un”_m_ obofI KB o < &dikd @ ofu 2 oE.._.A.._QHEunML_._._ LARITT S Ry "R 2 oE.._ﬂmE_m_ Zuot-ofu
1)

7
..|.JT..| 4o__4oqo|.r..|..|..|..| .Ja.J..l..l o_e:o ...| 1o.r..|40 0..|N..| 4o+ oIL.r ..| .r ..|
.A oﬂ&wﬂ_u&d%u_.k uA_u._m_lu_ _H_.A.A7z_o_n_ ﬂ._|7 _lu_z_o77 E._|._n_v_|nw__|k _H_.A O_u.A _H_E._oZ EeruZ .A.A_z_cuLﬂ..I7 o_.a.lmmk _lu__z_c_/ .__An_vm_lu_ .A7_..uo._.m_.A_ _lu_uLﬂ_lu_Qlw.A MM_TH.A _lu_H__._lu_7 _._._L%.Aou_'_lu_ _lu_._hu. Wo ._n_v_|_lu_ _lu_C.A _m_AT__nmﬂoE_m_ .A
o T NN R TION R L0 O — Kol Tl S = T LUOHON RONOES TR OQIFLON =M — "~ O S N il — Kool ™ = 9O = Tl =i © o O oM Xiior @ T N Nioliol ol T L2 U|0iolMiol &S fioh N U|0Ss fjolh 2
Ko Lo, ~N ok — <O ateN ST o TN offrNno<wo < _ NI S 2 oM o o< < oo — o~ NI~ V<0 o
SXES 88T Fepn Ba - Rire SR por o xBTS AN R SOIB GEFRI-RAT (N @ OUM R IE o N Trllo @Roe Ty Hop o HmrEra e trp A I

Lo = < OKITEO— o O~ oMl ol ofie ~o MHofiH — K0 —~r~ ol TH o THZ00 — o S A__Ew_.“ E_o?_ Xl o oy — 00 XONowo T -§ — 5o JJ0TH ol XU — <o T X05T < 6000 T MOTH T o I oy XIS ol +—

o~
=3 o fhlke gL  o—To—
nm%mK6BW%§BQM?€H4%4MM?%@HHQ@BH%M%QMHM331A%WO1%34$€BM%Mﬁﬂ%%hﬁ%ﬁﬂ%ﬁﬁ%%ﬁé%ﬁﬂ&@w%ﬁ%&m%m%wﬁﬁ

O T 16 10BN K IioT BOGFio] <154 < O O ig0T I XK IBOR T oFMOZ OO <H K - HOGFIOJOHr O} 5 JOFRUZ 1™ 0oz IBUR00RI ST ORI SUOI K IKORUil0RJoTI S 00BOrt-GJIRIX §r-o o] HOTSIK T S iol oAl SO0k XM B K JoTisl X0
UF=<|0<]o<|0= RORORORONJLH BOT H <0<0X0Z0< 5 1BO0KORIGINORT =T =X KOROMONOK |- iR IRNTS 0] T VS ZO0< 0| INOLHOROTOM O} ZI< |- < BB IBOST SUK|-I<|0BOBOORIKOFMI0EOK{0_T ROROZORO0T <] ORIRIMELH & X ZJGoKE

5151605000l G G G 0 O 0O 00O 000 0000000000000 OO00O0OO0O0G0 G 0 O oUoIKOKOROKOKKOKOKOKOKOKOKOKOKOKOKOKORKOKON N N K K M N KK R RIRIR R R i i i< i i il < in].

76
IS
i

05-70
48-87
31-03

61

Kor. Spa. Soc. 19(2), Oct 2010

Bull.

106



mjr

K

orl
o

@ ~
s &
o [Te)
2 g
> L
o [ee]
® T
2 B
—_ o
e qH 8 2
D o @ ©
o S g £
[Sepre) — -—®» 2 T
o [~ ok © g
ol I w s 2 £
BS Y2 SR 2 g
2 z = =
g oo ¥ LR M B
oo FAN Do _or =
= RTE ISV ~ oo =
I3 wssg Lo o celE ©
T L8s 5 & £8P0 =
] v —T T o CSQrT T
o oh® QoS © 280 €
N L s Ro= < S5Ga .I
& S8¢ Tew oS Eox™ o
o 9Jg NcE @ ~ o3 .
o 0 —E€Ec 5 ® cof ol
< ELCS m Sm ®© o0 Ulo
o= Cc QLzxl
S 388 AnNg 3 SESF o
T 59 S3cgu =€ Cor %
E 25T L£EZIQ 5228 &
S 52 $8EVE L QITEm =
£ 853  E£559 & FSTOm W
@ [BzXy “e=x g 3K @
E oXog 258.L< ® REmSH T
= o ] < 1o ERIGHE
2 SfHo® @ E o= B PxTe T
o Wm‘._.r | c SO o o~ =< o=
£ 275000 @ @~ 7T X OTuorT MO o
Ho3X N £330 5 ¢ g w=To
ior @gmoFE T B oo 8 SHMEE =9
ESANS zTTEg 8 Zopih oS
OF @ o = ol RN ® Snpiitery Lo
o Ho & Ho— IS N
OH 8 o} grakiom] Hogo}-= c crippNSo
RIG o0 mE_zT._m__m___oﬂ Segs N ol s
NS RS EogHEm" XS0
HOZ Do B, B & O S N @
W REr Y ppEATTa oo Gk
T Su| ._mﬂ& o foT ol er N '@ Srgiof =1 Q102
Texl3d frororeg  J@Smo ks Shn
BIG ™ dodNLT =<0 S Oire = ﬁ.o,A S
o =<1 Modmord il — Lo S ool c&0
4102150... RO— =5 T R I
™ U wied T o= D =S X R
— = OK I O RIKd— 0 OF— LS00
AR R Sy g = By < 2 Ho= ok
wooH Q51 o o Mo, — Ty
_zt..ﬁio_.lom_. ia_.._l.oioo_uo_uam._ Lo ur,_|.4 jo—_=jooln’5
M._u_.m._MoooE|o on_ﬁ__o_o__o_ound .rﬁu_u_u& M._.A_w_.._ﬁ._‘_._.x.._ T
RIS TS N~ Zori2 | 0T 90
rHer™ T o e g wo,, TETE"" -84k

DHORMH— < <0G o i o
ErRIZ0Z080M o TOKFG UG IET S o™ EH dmuonirh < <
< =rokokH mm_uro_ni%%pu z Hobml_ 50— %

— —_— fiel ~

ol IRIR " RIRII0R R o € oy o R R
g T ROZ ) TROROROL L Ty X T T ROL S
Mam_:lmmioﬂ_.oo,l,l,lﬂu@_.__o_bi40010%4
— ol SJoocom o N—JHh—oom™ o
MEFO N B IS TS @R PRON T PR O
SMEBaR Mg sW SRS saRa
CX Ao RMR EII - oHCET CRRR S n.m
X

0L O MR- ool T RORE O Xl NS
z_.._io%ﬁo%._uz.m_.._;.ow_.m_.ow.o..ﬂlm_._._‘._A.ﬂA._ 7o_uuoo_|o_.._uZH_._ﬂ._H =
2 Fre (o (TR Tl et e oA el el o G T (e (U (T T (T R

n

107

ez Y A19H 2%, 2010 109



s2ox)ss waol / 2AYe

H19& 25 20104 10& HEQ [ &2, i, ADIX
83} 02-2123-3439 (FAX: 02-2123-8675) & & / MRl s1=22F5t3)
&tgl EH0IXI http://ksss.or.kr ol & / 10| = 2l&l(02-322-2700)

AR (M) AEAl AUET AEE 134 At HEd
A3k 02-2123-3439 / HA 02-2123-8675
() AA FAT 338 61-1 S=HEA+Y Y
A3} 042-865-3391 / HAr 042-865-3392
33| ) F Y ksss@ksss.orkr



RN

1. MIRIS






3. LA (GMT)-HEA WH



)

*

=i}
( N
C b
7 3l ]:H W

[¢}

4.



