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[V -2-5] Optimal Mars Transfer Trajectory Design

using Electrical Engines |
Young-Joo Song, Sang-Young Park, and Kyu-Hong Choi

Dept. of Astronomy, Astrodynamics and Control Lab.,
Yonsei University

Optimal Mars transfer trajectories characteristics are derived
and analyzed using electrical engine as a main propulsion
system. As the spacecraft propelled by low-thrust engines
are capable of delivering a greater payload than
conventional chemical propulsion system, wide range of
researches has been done to establish various insights by
utilizing these engine systems into interpianetary flights
among so called "Space Powers". However, only limited
domestic researches has been performed o prepare the
future Korean Mars mission. Although they were performed,
every researches were only focused on using chemical
(impulsive) engines. To formulate this optimal low thrust
trajectory problem, collocation method is applied and this is
done by utilizing SOCS (Sparse Optimal Control Software)
software which is developed by Boeing company. Modified
equinoctial orbital elements are used to demonstrate
fictitious Mars explore's equations of motion and JPL's
DE405 ephemerides is used to calculate precise planetary
locations. Under presumptions of explorer's specifications
(i.e. mass, Isp, etc), both minimum propellant and minimum
time solutions are derived to perform successful Mars
transfer. Optimat tarth departure and Mars arrival dates are
also derived with optimal thrust throttle setting histories
including thrust firing directions (in—plane and out-of-plane
angle histories). Demonstrated results certainly will give
various preknowledges to prepare for the future Korean Mars
mission, and also developed algorithm will make great
contributions for further researches to design and analyze
more detailed korean Mars missions using electric propulsion
system.
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[VII-1-2] Status of Korean Large Telescope

Project
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KIM', Byeong-Gon PARK', Hyun-Il SUNG’,
and Jeong-Yeol Han?®

'Korea Astronomy and Space Science Institute
2University of Science and Technology

KAS| (Korea Astronomy and Space Science Institute) plans
to provide large telescopes for Korean astronomical
community. A strategy of acquiring large telescopes is
established so that Korean astronomers can access large
telescopes of various sizes. KAS! also participate in the
GMT (Giant Magellan Telescope) project as an official
observer. In this talk, the status of international environment
and the project plan are presented. |

1.2 =1 p— 1
22 A5, 0148, ]S, wgal
2

ol 12 20047 E 2006W7HA) 3d F¢F BT
t 1.8m 9AE AT 2HMTtoE KASINICS(KAS!H Near
Infrared Camera System)2 A2 o2 A dgdicy. 2007d
HeE 2d BAlE O #5AE0 AR 7 UEE JiHe
N2E0) s D AEAE AT EYO LS Fsta 9

KASINICSE 512x512 InSb Array AZ7|& A3l 1~5um 3¢
A A9 B ¢ lon, REAREY 1.8m (F/8) HE7
o) A 0.3%arcsec/pixel 35 2% 3.3arcmin x 3.3arcmin®| 3
Fe 7l Aol HaAE B YU ORRE o8 dEA}
= A7) Y8l cold stopd AH&3kc Offner relay opticsS
Aagct Fldete] Cold box:E 80°KE WzZiH ZHE7le
30°K2 3z golof 37| o] BE REEL A £%§ 17

o
A
=~
ar
)
4]

™~

|t

o



§

stof A HAow HeH HEVIE AT %iZP"i——L- ANEA
Bt "4 A A" £ de HE J(1.25m),
H(1.64/m), Ks(2.15mm), L(3.50um) H,HE. Sy e EE19} H2(2.12
), H3+(3.53m) e HHo|¥ ND(Neutral Density) ZHE
17 st ok |4 7i7]9 AgA Alga Algdases ¢
& AATE Gain=2.56e_/ADU, Dark current=18e_/seco|w
Readout noise=38e_ojt} Ag#5e] AfzEH ALY #F
FATES 1002 2, S/N=1094] J=17.6mag, H=17.5mag.,
Ks=16.1mag, L(narrow)——10.0mag0]13}. o] =% 4= KASINICS
o] MA M AR NFES AHERYH F& AA"Y Ae5S
QoFsta TNt

ri

[(VI-1-4] B
Al A B ) et

A0 Hi= EHAL ZStH

0

f=z|
=

= 1.2 1 = = = 2
S HaE 2A5° Ad=® IYFE, 01487
Kb A 543
O O ™M
'ZSHSD LTSI, *BHRD X USRI AT,
ESISESop e

Aol dEThol gigt dAHol A FolAHA A9 WA
W} FaAdo) wobRaL Ytk skARE Akt AL U
Fteleke] Jide) glojd 3 FEAle FHAM oldY I
A WeE BRAE 5 e d29 AFdE 27 ool 9l
o} ¥, B F(off-axis) WAL FEAE Mt gl ¢ A
H EAE AT = Q7] dFol FAlor AA} ey s
qHo] A Hojr] SPICAE H|ES M AYH 47
A&dol] Agsitt, H|S wAL 38le Ay v FeAE 7HR 1
UAE 2ol g ujE 7)ehET o] ostH u|F HRA}
oAl A3 vlYTAE &M AAHTE + dom 33 o]ty
azp FRE A ¥ o Jdrh o ‘351?011*1%:* Inverse
Cassegrain®} +AgF 71 3¢l Schwarzschild-Chang Typel 2
AAG v BEAY Fee 20]a1 10x10°9 F Aok 71X
gom 8-12m #gdle HeM @55 FHoE Ay ¥ALE
| 4L FETH0) 70m, F49 FET74S 130mmo]7 ¢F
o5 (AIB061-TE) A MZ 5% A =W 7}157] Freeform700AE
ol &3t A Z3ITt vlE WAL FEA AMGE wAVE 9 3t
AAE vigoz 2y 2 AEE Hsix Fak £42 CodeVvel
A FaEsith BALA Y AE S 98ty x, v, 253 2989 3
AES AT 7 v 2HOAE AMEaSih B AE 2
do|AE o] &8 FH FH wPH S AMRe 123 7hEE Wb
AV 54 A2 7 S 38 T Adlstn vk
ol WAL AAIgE RIAE S vl @Alste] 5% TS 6k9l
=3

{e

[VI-1-5] iS22 ST2 13 e

&SI, 0124, U2

[l

AF o AP HENY tiFHEN
FQof ZrEo] ZEgdn ARgE A s 28 A

? Adz2aBEE AN BT e 00 o

[11-2—-1] SAHOIH(SAR) AAHS HA S& uet
ROl 24

Al (M 2?

'SIRSIRREADY| 2ELH S

oJaloly] 9Ale] SAR(SAR, Synthetic Aperture Radar) B
A= ARFHElectro-Optics) AXY A9 AAxde |7 A
A3E o)gFowy vl TE F9 7)FE2doly Fokf AR
of ‘%"‘ F30] 7t5at, FHH AFe] G4 gFo| Tk
EAL /A1 ot 4ot ARSI A S wt
Az v} B2l BA & AREY 23, AY, 3 A9
AA, 9F e ZH"” 2 EA &Y 5% dd ZHY E
A So) wt 243 v} AAE BYFER ARG GEYE
2 280 §43% HRE AF vt oldd AAIE AR
golr] FAtel £2LE SAR BAA AA € AFE Bl T
e B4 d@de 38 AedATt 5 FNA dnt A
A8 glol A A3LE Adstvid] w2t HF Yridd
gubd o g eAA A2 WAL o)A AdA AlEH AME
Ea QAEE AAE 2EFo=H, dFo] 7hseith. 23y,
S22 AolA A9 Ax oA, A F HAs exprt B
gto whe}, o2 g F/HEQ GAERY APt ZHHem
AatA Bt webAd, §A dAL ol o] JUAEE A
AL 83| AR QS Fste, A A4 Ak 2
FoAg 2 A o3 AAXE 238% Havk gldh o A
AXE SAR BAAA S BN E Bl sty ﬂ"é
Aol z+E wEd 247 fA4 44 FEd nAe 9FE 97
t3om, Olfﬂﬂ W 8L YA AA GARE HAS &
Qe A EFA0 g AA LA S M A5E T

HJ‘%‘:% A BT

l‘ll‘

H‘l

i

PR

T

ASS
i

[11I-2-2] Dawn—Dusk A2} XHAHICH SAR A&

OlHX E8 24
Agr! @S, ME

SAR(Synthetic Aperture Radar)E ©]-&3F g/ dlojrie] ojd2
Borgol gle oft AZttiy FEo] BAY 71 Aol £4
2o AAE A AdME AEAQ FFY B=o] shsdttt
7qo]fjr mjeba] olgdk ol4Z MY $4Y BAAE SAR
o At Mg glor HIEo! B SAR B4 HA

s 3 oieh. SAR gAlAE AEe 449 A I g
Oﬂ -&74]‘3101 AAS UL & 9on weba] e HAe]
2| g8 315 %E Dawn-Dusk #ATE o] &3t}
% 550kmellA) 1Y 145319 A=
3o 08¢ FYsh X]’ﬁ% BHEElE AR F718 7HA

dch. Dawn-Dusk AEE ol&stoz ox] o]F FHM=
F4E A H oA 9y 24 e 718 WY
tt27 "k Dawn-Dusk #%E ofdatAl Hd iy H=

L EAGRY J173 18, 2008 14 29



