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Experiment time[min] 90 90 90
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temperature[eV] 0.7 0.7 0.7
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[C] low | -34~-29 | -42~-34 | -46~-33
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*® 3 HBREH
case 1~4
Vias[V] -400
Experiment time[min] 60
Plasma density[1/m’] 4.7x10"
Plasma temperature[eV] 0.7
Back pressure[Pa] 2.7x107
Coupon ngh 65~60
temperature room 22~24
[l low | -32~-30
Keep coupon in humidifier 3hour ]
v
Vacuum and Input Plasma ]
Coupon keep room temperature (20°C) ]
Room temperature 60min discharge experiment ]

v

LN, flows into the tank(cooling) ]

Check shroud temperature under -50°C ]

v

Casel: Room temperature 60min discharge experiment ]

v

Coupon keep high temperature (60°C) ]

Case2: High temperature 60min discharge experiment ]

v

Coupon keep low temperature (-30°C) ]

Case3: Low temperature 60min discharge experiment ]

Coupon keep room temperature (20°C) ]

Case4: Room temperature 60min discharge experiment ]
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Shut LN, (defrosting shroud)

]

B 10 RERFIHE

This document is provided by JAXA.



FHIM 22T TEBR FE AR A EE JAXA-SP-10-013

4 FHEHER
41 22T REREZZIEIE-IRECTKREMEERTE

FTHRDOIZ.OaTVREEE—FEE LM -IKEE
I2EVWTY—RUBEEZbsE., AIMEXE %
-200V,-300V-400V & L =B DM ERAE Z 1T o=,

HEBD TORERRETEDERERLISRT . CA
LOMRIY . TIXIREBICEVWTHMEENKE <
LB FHERFICKEHEEDEML TLWSELDLL
%5, CORFDIEERONEHEEEMOERE LTIE, K
PREETIEHELMNEEZONS  V—RUEREBIZT
BBRICL 1S REALTOLRBLEITTI—RUE
APLTLELA.V2T5I FEFTHRLSY—RUIC
LEE-SRBULIZKSNEE L TN RIEEENH S,
BNATREEIZE TS MERE@AAICOVTEED
-HZER 11, K12, K13 IZRT, NA FTAEEFE®
FIEE RERLEBERMELEML TS0 HNS, BH
11~13 12T, V—FRoRAL(EZIL T v D{Fih)
UANATRELTLSIREBITHBRERNISBRALTH S,

& 4 HEBRER©O7)
Bias Room(30°C) | High(60°C) | Low(-30°C)
-200 0 1 6
-300 3 9 28
-400 15 11 60

11 200V SHERIER(EM S IEICESIKIR)

 —

—

e

-400V HERER(EN L IEICESIER)

X 13

42 a5 FEEE—FELERKETORERE -
st it 3 R GBI TE

BT a5y FREE—FE LI-RETORESE
- BB R AERBOBRERT. RBRPCORER
BEFELDEMERSITRT, £, B 15(2 Qmass &
TRE[AIZ. B 16 (2225 FRKSFEE[UM]E
ﬁ:j_o

# 5 HBRER (60 4))
Case Coupon Shroud Arc
Temperature Temperature Time
- room(20°C) room 10
1 room(20°C) low 2
2 high(60°C) low 3
3 low(-30°C) low 43
4 room(20°C) low 2
—— Sample Temperature —— H. intensity A
—&—Tube Temperature —— 10 mtensity (1ase.!)
—&— Shroud Temperature(Under sampls T (- asez
—+— Shroud Temperature(Backside) 7LO. B e el O R
e —— i ol
100 pgp———r %ﬁ-ﬂ— Cased
e
50 [EEDN,
Y R = g
= - 5
E ® %
g 0 =
E:’( I
-100 } == S
-150 7 10"
60 180 300 420 540
Tune[min]

14 4% Case & IRJE D BEfR

—»— Sample Temperature

—&— Tube Temperature

—&— Shroud Temperature(Under sample)
—¢— Shroud Temperature(Backside)

——H. mtensity
— H.0 mtensity
—N: mtensity
— O. mtensity

100 107
]
s0 [0
= =
i El
B z
= =
= .
z =
g 2
L5
H
I
-100 el 107
q\ . |
-150 10"
60 180 300 420 540
Tune[nun]
15 JRFE - Qmass B iR E

154

This document is provided by JAXA.



B [PHBRES VARY Y A SRR SCE

—»—Sample Temperature
—&— Tube Temperature

Water quantity

—+—Shroud Temperature(Backside)

T — 10"
‘\
50
E 0 '\\‘ i
g
= 50
Lo
H
-100 I \
s
-150 10
a0 180 300 420 540
Tiume[min]
16 IRE - =27 7 RNAKOGEHE

Va5 RE—FEELEREIZBEWTY—RoDH
EFRELILIELBEBREY —Ro~ADKDREE
FEAEGRWAREENH D, B 16 KUYV —FRUEEMN
KEREFOROEERIZEVNTYaATY FRKSF
BENMIEAEEIELTWEWNWZ EADLMNE . L LE
NOEBAIOEERRKILI —Roh b DKDDBEEEIZ X
HEMARLNTHY EEBE-FERE LIZBIZHELN
HoNBIETTHLIN., AEHBRTIERZITSNAL,
Fr VAT OREBEDBTERIZDATY FRAKSF
BEOKBEHIAAON. IV —ROZEREE LEZFED
H—RURBIZH ZKDFEEILERRE LLXTIEMY
ETH o2l &2 TY—RUZEBEBE LERIZY—RY
[CRFEL KD ET KA FEAROHRBENFEREICD%
NofzEhHh b, UEkY . SEIDKBRIZEITHY —
RUEREFF(cased) DK A REEIFMETH 1L EZ
%

# 6 FHKAEDOARLIEN PA)ZIIT 5 IR E[14]

Vapor pressure :10”[Pa] Temperature [K]
H,0 183
H, 6.0
0, 36.4
N, 311
Xe 67.4

K44 KLY, WERHKITEER S EEOERBIZEN
TRELEMLEZE LIS, EBDEY case3 TDIK
PREEIMETHIEEZON EBERIZESITIHE
SHEEBMOERIEIKSOREUNIHDEEADND,

CORBRTOEBEFOREHEEEMER L L TIE.
Xe DEENHD, COHRICEVWTIFERZLGADL Xe
DAFEZTHEMNo=h, BHERPIXEIZ Plasma #EA
LTWB=HT 259 KA Xe BEITEEIZE . 5.6
x10°[m 1 &FBEND, V259 REEBE LEEIC
HMORFRHES 159 KEAXeDRENHDEEZ DN

155

[s 1] Onuenk rage

AN, BIZHBINBET TS EHI 1257 FA Xe &
EIXELVRENMHNTWVWEENZ D, COIREICHINT
J—IRUEEBE LR, 9 —FRoI2 Xe AEFELTL
HAREMEN B D, BHIZ, CDHRERICH N THRESEELEM
NDEREXe DI —ROADREDAREENTNEER
LNEDEICEKREBT ILELH D,

5 F&o

AERBRICENT, TSXATEBETIZEVLTY., KEL
REVIEBRBOAER SRBELERTRIBERESE
DEMMRRE SN, CORRE LT, EEFEOXKBEGEM
J—RoANDKPJRENEZ DN TWNE=NREIZIZE
AMERDNGEMN oz, Elz . BEZRIZKDHN—HF
REREOEIZONTEERET >N RE~ADE
ZBIIRY LG DBNWEEZLNS, —BOERE LT,
J—Ro~AD Xe DRETHS EBHON D,

SHOEBEBELELTIE, TSXTEETTO Xe (F5H
B, BEFE—LZRAVELHLIEEET(GEO RE
BET)ICET32HBET>TIKFETH S,
FRERMICIEAREDOR,LG 1 RT7—Y OMEHER
BEITTHEC AIGEDEREFELER L L HIFHME
[CDONWTHERBETFICTRIEL T RENH S,

6 SEXH

[1] # =6, BH BA  “B2RSEEANGENT LA
DREBEBRR EFGRBFEE BAMEFHEFREE. Vol51,
N0597pp.139~pp.144(May. 2003)

[2] V.A.Shuvalov, G.S.Kochubei, V.V.Gubin, and
N.A.Tokmak “Power Losses of Solar Arrays of under the
Action of an Environment in a Geosyncronous Orbit”,
Cosmic Research, VVol.43, No.4, 2005,
pp.259-267.(http://www.springerlink.com/content/w6h30087
18vv9207/fulltext.pdf)

[3]McPherson, D.A. and Schober, W.Z.R. “Spacecraft
Charging at High Altitudes” the SCATHA Satellite Program
in Spacecraft Charging by Magnetospheric Plasmas,
A.Rosen Ed, Prog. Astronautics and Aeronautics, 47, (1975),
pp.15.

[4] ABFRE, BRBRH .
124, ppl80-ppl86
[5] Boris VVayner and Joel Galofaro and Dale Ferguson,
“Interaction of High-Voltage Solar Arrays with Their Plasma
Environment:Ground Tests”, Journal of Spacecraft and
Rockets, VVol.41, No.6, pp1042-1049, November-December
2004.

[6] Christopher F. Hoeber and Ernest A. Robertson and Ira
Katz and V.A. Davis and David B.Snyder “Solar Array
Augmented Electrostatic Discharge in GEO”, American
Institute of Aeronautics and Astronautics, Inc. 1998.

[7] BAMEFE, #BEE TR FE BLEMHX K
BICKS5FHAANBGEMDLIL” p.8-p.21 p.44-p.46
p.56-p.57 p.99-p.112 p114-p.115

[8] Daniel Hastings. Henry Garrett “Spacecraft Environment
Interactions”

CAMBRIDGE UNIVERSITY PRESS

[9] B AA. BER 1§E: “FHEREICE (T ORI
FOFELHRE". BAMEFHFRS. 5 40 5. F
463 &, pp.413~pp.423. (1992)

“FHRERZ. ALt

This document is provided by JAXA.



FHML 2SI B A AR BB B JAXA-SP-10-013

[10]JELECTROSTATIC DISCHARGES ON LOW
TEMPERATURE SOLAR PANELS IN SIMULATED LEO
ENVIRONMENT Hideto Mashidori, Mitsuru Imaizumi,
Shirou Kawakita, Kumi Nitta and Masato Takahashi Japan
Aerospace Exproration Agency (JAXA), Tsukuba, Ibaraki,
305-8505 Japan. Society of Professional Rope Access
Technicians

[11]K. Nitta et al., “Solar Panel ESD Ground Tests Under
Low Temperature”, 10th Spacecraft Charging Technology
Conference, Biarritz, France, 18-21 June 2007.

[12] tEHE.#BEHE “Fa2l £ BLHmX EES
FUERICETHFE-MEHARD 1 R7— I REDHE
B

[131=/ =B&—8B, #EE “FH2LEE BL#HX
FHAKGELT L1 LOMERE &£ REKDDERFR”
[14]7 VN ) (B - “BTREZENY FTv o7, F—
Lt FRL 14 F. PL77

[15]RHEAE - “H T RITE X AR, BG4 &,
P340,341

[L6]DURAN GLASS(#k) : R0 7 1 BEH 5 R DBEXIFIE.
http://www.duran-glass.com/feature/elect.html
[17]HZ2E8, SHMEAFER 21 EEF FETHX FBE
AISBEMEEEE LI ITO ASRRKREAIZH T HHEMR
BREEDLHAIZDONTODRERMZE

156

This document is provided by JAXA.





