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Abstract
Space radiation environment has become a primary consideration in designing a modern spacecraft and in
mitigating the risk factors for astronauts. Modern electronic devices and optical sensors are becoming more

sensitive to high energy particle environients.
This paper addresses present state and problem of the radiation environment model, and comparison

between MDS-1 observation data and predicted value. Finally, a new radiation design standard handbook is
reported.
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Fig.2. Cross-sectional view of SDOM.

Fig. 3. Photograph of SDOM.

Table 2. Main characteristic of SDOM

Electrons 0. 5~50MeV
Protons 0.9~250MeV
alphas 6. 7~270MeV

Energy Range

Sampling Time 2sec/8sec
Dimension 330 186X 12 1mm (LxWxH)
Weight Skg
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Table 3. Main characteristic of HIT/SUM

Li 24~40MeV/nuc
C 42~69MeV/nuc
HIT e} 45~83MeV/nuc
Si 62~114MeV/nuc
Fe 84~ 155MeV/nuc
Single event upset rate
i Single event latch up rate
Rkt i Hard error rate
Soft error address
Field-of-view HIT 90° x90°
Time resolution | HIT 122 s sec
Sampling time SUM 64sec
Dimension 414X 574 % 230mm
Weight 27.7kg
Power consumption 38.8W
#185
N FOV90°

SS0-1~16

Fig. 4. Cross-sectional view of HIT-S.
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Fig.5. Electron spectra averaged by TUBASA (MDS-1)
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Fig. 6. Proton spectra averaged by TSUBASA (MDS-1)
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Fig. 7. Flux distribution of electrons on the magnetic
equator.

o MDS-1=1.96-3.74MeV  APEMAX=2-4MeV
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Fig. 8. Flux distribution of protons on the magnetic
equator.
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Fig.9. Comparison of observed value and
prediction value (CREME96).
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Table 4. Comparison between orbital rate and

prediction rate

Particles Device | In orbit rates | CREME96 | ratio:
/device-day Prediction | pred./observ.
Proton 1 16.6 13 0.78
2 10.1 13 1.28
Heavyion | 1 10 1.9 1.9
2 0.6 19 3.16
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Fig. 10. SEU rates in two samples normalized for dwell time

histogramned in 0.1 L-shell bins as a function of L-shell.

5. ARG EEEOUET

BfE, HIESh TWAHREFIX, 1989 FIHIES
NEEbOT, HRLTWABETABENWLO LR -
TW5, PR 1646 A% BRICHKETH#ERT 5 F&E
ThHhd, SHIT, FRFICBARBBEEBRET V(BT
Ba+. He) DETHR (JE2, JE2, JA2) Z/ABITE A L5
IZFERHED TS,

6. E&®

MDS-1DF— & i & AE8 EF /L R UM AP EF /LD FE
EZFEMTEILNTEE, FiC. T LEEVE
272 MeV LLFOEF Flux BUF 20MeV LA T OB+
Flux [TV T, Frk 16 £ 6 B & B {EskT 5 H
AR E T MBS 5, CREME9S 7 /L,
BEOLZAKE RIBEIXR W BT 3, JPLIL
EFTE, BRAMMPICKREZZ7 LT BRRGEMT
BT ENTERboT,
BNBEOEBZFMLIZY ., AHBRERELT
TET B ET G0 TORNHREBRNIZ, H#TH
oft, ELILHETEEDDZEICE Y EZFALF—
BTOFATI o7 R ERRBEMATELILOL
ExD.

7. W
SDOM % L 8/EICRI LTk, =T (B0
K OBKE PSL, HIT OEARICB L Tk, HEER ()
WA EHEZEERHFLES, £, ERHSEY
RERARALRLBELSTOT—FYRENTEL
DX, MDS-1 {2 27 ABRF BIMRE R OE I #
DoTHEFELEZL D2 DB HOREE L
FHELTEY 4,

8. BEUM

DRAAE A, IS5 Ok B Sl AR A & o1 & HEaR
FFHERFLFHALRE, B 43 BT R ERES
DFEWA T TA LTI F RS TFHET IR
WG o & (MDS-1) FHREHAREEES)
wEE

3)H Matsumoto, H.Koshiishi, T. Goka, Y. Kimoto, B. D.
Green, et al., Compact, Lightweight Spectrometer for
Energetic Particle, IEEE Trans. Nucl. Sci. NS-48,
No.6(2001).pp.2043-2049

=

This document is provided by JAXA.



