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Current Performance and Issues of the Combined Space Effects Test Facility

Eiji MIYAZAKI"' and Hiroyuki SHIMAMURA"'

ABSTRACT

The Combined Space Effects Test Facility, placed at Tsukuba Space Center, JAXA, has
vacuum chamber and three beam sources, i.e., Atomic Oxygen (AO), Electron Beam (EB) and
Vacuum Ultraviolet ray (VUV), generating a simulated space environment on the ground. The
beams can be irradiated into the chamber either as single beam or as combined beam of any
combination. This facility is used in order to investigate the tolerance of space materials to space
environment. In this research and development memorandum, the specifications, the current
performance and issues of the facility are summarized. Then, developed measurement techniques of
each beam under combined irradiation are described. Some evaluation results of combined

irradiation tests using the facility are also described.

Keywords: atomic oxygen, electron beam, vacuum ultraviolet ray, space environment, materials,

irradiation test, combined irradiation, synergistic effect
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AR ETEEE
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L—H KK :10.6 um
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ByEE | EBE:70~90V
IS5 uH R (BBEER) :0.3~05 mW/cm’
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o L= FhR—Ta BT BETAD S
WANSNT LRI T X o NG D7 TV DRE
LD, BT T I —RIZAT VLA
SR RBEZTHILT, gk rab, =v7
IVENG Y LU TR % OV T VR DR
HENDHENRDHD, ARl CIEAFEHz 4 Ta—
TATFTHILCIVERENTEY, fzd TV
— TR — LD RII D AIREL 2> TUND,

This document is provided by JAXA.



4 EBEsH
41 iR

EB MSFELIE T, HHTFEMSR EPS-500 2 —X&
L7ZARIE DS I A N TS, IS - B TR0
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—H LW, B — AR EOBEE BB L THRTL
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B OREFIHIL, 5~300 kGy Th5, BEFFOH

g={11Ty

#£ 2 VU NIV A R TOHEEE — LT RV
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A NTE —LRE SN ECDIEN DA > TND,
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DI, IEEED 500 kV DA T+ 10%FRE DSy
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DZEM TR RETHOFE L, LU EOBEH
ME, FREA IR L. E TV AR EFOWIRE
CEDRHHIZR AL QAL O TH D,

Fo, BHEOIRITRIT, FHBREIZ L A~INE R
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— A DL ORI E LD & N &
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DOFEFARRIL, B O ETERWD | =

WREFRANT D72E DI RELS BHRETTDUERDHD,

R¥. BEBIHZHOWTIT, & 6 ETIRAS,

5 VUV Est

51 3R

VUV FREHEEE L, SEIREL T 30 W E/KFE (D)7
> 7 12581 (AR b= AR EAL) 2L T)5,
VUV BHEEE O 2K 9 1R T, D, 7 713 A G
TAS AR BESILTERY, F 7 XSS = VUV I
CaF, Ly X N Al+MgF, 37— 2 Z0 RO - Bk S,
MgF, BZ LT F ARV A IZRE S5, VUV
BN (120~200 nm) IZ3651F2 D, T2 T DAANT L0
KO AMO (Air Mass 0) KEFEARZ ML A 10 12
Y, VUV I ETIE, D, 70 7 O EE N KT
AT R EL, MR O K E 72 UGB E
i FTRE T D,
52 EtiRl

HURERER D VUV BREEIT, 74N A4 —RIZXD
T D, 7HMNEAF—RIE, TRV LY
5 cm FEABE)AMRE/REANE AR ESIL T
%, MRETRFENIT 35 VUV SEZE(bE K 11 1R T,
HRITBRAA DAY 25000 B (238U ThH, VUV AL T

HES B AG R T HTHY, ERFHZELTNDHZ
EDTND,
K&z 57— (Al+MgF,) L2 Z(CaFy)

0 D,7 748%

fiL
e
; m qml_\\
7 Iu |I|\\ \
2 r[l |I|\\ \

Fa Ay b ﬂ/jJIJRT 5
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TANI AT =R, VUV FHHIZREHIFEITI LR~
WZHEL, BERNE T3 5ZEMMbTnND, Z0D
728 EMIINRET 20BN DD, ALEE T,
FRFTERBRBRAARTICIE & 150~170 nm (ZREZA T

DNEEEZRNTH T NRNVE O VUV REEH]
T D, HBEOHNMEE, FIUALE CFHIILZ7 +
AT =R OB IMEE LT D280 74 A
F—REALIET D,

53 HUTIBRILFTTORRIMVKEEERETFVIR
EtE

VUV O EHAY 10~200 nm THHZER D, T
T DRI 120~400 nm THHZEMND, A
HETIEL R 120~200 nm (ZHIT DRy TRE
VUV 777 ALTERT D, VUV 7T 07 A%GHRT 5
Wi PRV F IR SIS R 120~200 nm
D VUV AT ML EELTRD,

P NRNE LD VUV ATV, RO A
ARIMUIZ, CaF, LU AR Ar HAEE=, Al+
MgF, 27— 3 | MgF, BHE R R AT, &5I
ERE Ay LI 4 b A —RCRIEL T
TN FERED VUV S8 (150~170 nm) CTHIE
FTHIEILERD B, K 1212D, 77 (48 K43 DA
AUV, BN MIEB D VUV AT MLVETRT,

W ORKRBRTIL, 77 EE 300 mA (I3
ET D, ZOEED VUV 777 A% 0.4 mW/cm* Th
Y. 10 ESD (1 ESD=8.7 x 10* mJ/cm?®) FR&H9-BDIZ44
FAREEIE, 5.7 h THD, I, RFBHEEE X, D,
T E A 250~350 mA OFIPH CTA LS LI EN
TEDHIEND, VUV 777213 0.3~0.5 mW/cm® D
HiPH TR FTRE ThH D,
|

5.3 CTHHLZEINZ, VUV 7T w7 AL, Heg
TOARII AL RO T M A A —RTERILT-
PP NFNK ETO VUV F8E THIE LI ARk
LEVFHFEL TS, Ll o7 iciitsha |
72 VUV 779 7 2% 1551213, EERICY 7 UIZ i
Fans VUV oatiEAFHIL, Kk 120~200

B BELHATILEND D,

5.4
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z 7,
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