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Status of the Solar Sail Technologies
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ABSTRACT

Solar sail spacecrafts can gain propulsion using the momentum change through reflecting
the photon packets of energy from the Sun. The sail slowly but continuously accelerates to
accomplish a wide-range of potential missions. To develop the potential mission of the
solar sail, the configuration, the film characteristics and the deployment devices should be
carefully considered. In this paper, recent development and activities of the solar sail are
introduced and design technology of the sail subsystem is investigated.
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Fig. 1. 20-m ATK solar sail prototype

Fig. 2. IKAROS solar sail fully deployed
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doj=e] vEY AL dsle] IAWgo =z wE Table 3. Properties of sail film coatings
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Fig. 4. Folding and deploying membrane for
using Miura-ori method
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A o iAo s dFo] & Ed: FH [16].
o H FEEEAN HIEE ANE H% FEREES ‘GeoSail' & A7 FH oA HAst= 27173
FZAgslt CFRPE #Heolz Z3AE 2 3Y Y3 Aad8S 25 dFE AT Q)
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S 4oao AR o ) dEA, 998 AAE fAE FE 3
A Qa2 o2 FBY Feo] Bas
oo NKOY9 &&= ‘Geostorm’™} ‘Polesitter’
Fig. 9. Index of axial load (y,) F7F v Geostorme A7 FFo] Aol
=237l Aol HdFTs AAStE dFolth24,
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Fig. 12. IHP mission study to reach 200 AU

within 25 years (240m < 240m sail)

Fig. 13. Space Debris

Table 4. De-orbiting times for satellite in
sun-synchronous orbit

Mass(kg) 150 150 500 500
Initial
altitude(km)

Time to de-orbit
without sail(yrs)

600 | 700 | 600 | 700

436 | 866 | 734 | 290.4

Time to de-orbit
with 25m? sall 2.3 6.9 48 22
(yrs)

T FF2Y71e] e SUHE 9 A% ARS %
St ‘Buropean Code of Conduct'E A Z3}H
20084 ESAL $32:el7] ARl ola BAE
At &5 w4 EE 5 95 U}—E—E
ANt e, 971 sH A= 2,000 km
el RE fAES 49FFE F 259 Wl ®t=
AzelgS a
= ]%
A3
R:rLE]tE‘“, 2R
A FZE k31, 32]. T2 ¥BIE(de-orbiting)
HYdES =l 1AM Y(drag sail)olgtalx 3hH, A
Aol A £ #71@dEe o83t A=
£ olgstA "dh 500kg ©lske] H Y= +FA
S o] &3t AL ngoz AAR o #HHYA
o
d

oL,

H

> O

anA oz A 4 Avk(Table 4)[33]. 2011
HYES o83 Azold 94,
‘NanoSail-D2' & $-F# =0l Zo} ATt 4kg 9
FA a8 1om® 2719 HEES 7
NanoSail-D2+= 2709 & AAEZE olgsty XA
T 712 Y3 B glojxl ez 1A
[34]. %= Surrey Space CenterdlA= 3kg
CubeSailell 25m? =719 HIES A3 ]
HE B dES d ol AH35].

=

NASA=

v.d &

HYE 7S IKAROSY AFo=z 1 A
7bFedol EARIHAT. HlSE JNEd Tt 7]
52 Ha waA TSt Jow, #4E Jle
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95 7|gEla Aok E3 HdES o83 gk
gt 5 AFE st ok dAle 54
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Al wka QIAEE, ZE7be mEdle BYES °ol§
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