
1.

2.

3.

4. Primary arc test 

5.

6.

第８回「宇宙環境シンポジウム」講演論文集

This document is provided by JAXA.



1.

Satellite trend and accident

ETS-VIII 
Engineering test satellite 

One of largest geostationary satellites 
Mission: 

Improve mobile communication, 
development of technologies  
for a multimedia broadcasting system, etc. 

Bus voltage:  50V 100V

Recent Satellites are designed to operate at high voltage.  

×100

ESD occurs and it 
couses power loss 

In an certain condition
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Definition of arcs

Primary arc (PA) 
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Tend

Temporary sustained arc (TSA) 
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ISt Secondary arc 

Non sustained arc (NSA) 
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Permanent sustained arc (PSA) 

>2us

RTV 

RTV silicone adhesive

String gap

Cell edge

Solar array panel coupon
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2.
Primary arc test 

3.
Primary arc test 

ST2ST1 ST3

0.5mm

37mm

76mm

宇宙航空研究開発機構特別資料　

This document is provided by JAXA.



Primary  
arc test 

Virgin coupon Aging coupon 

:Grouting

3.
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Area :10cm×10cm 
Energy :10MeV 
Flux :1.25 × 109 p/cm2 s
Fluence :1012 p/cm2

Irradiated area 

Ion accelerator @ JAEA Takasaki

Area : All 
Energy :1MeV 
Flux :5 × 1011 e/cm2 s
Fluence : Up to 1016 e/cm2Fluence

Position 

Electron irradiation room @ JAEA Takasaki

Test coupon

Electron
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Controlled temperature profile

Max : 100
Min : -150
Period : 30 min/cycle 
Cycle no. : 1000

Thermal cycle chamber @ KIT

9

:Crack

1 2 3 4 56

7 8 9

Microscope picture of crack 2

Microscope picture of crack 4

Photo of test coupon after 
simulated space environment test
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RTV Cover glass

(2/2)

x500x500

Cover glass
Cover glass

RTV 
adhesive

RTV 
adhesive

RTV adhesive Grown voids

Virgin Void

RTV

String gap

[Before] [After]

Triple junction
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4. Primary arc test 

Vbias = -5kV 

Cext =5 nF 

ST1 current

Blow off current

Electron beam

V

VP

ST2 current

C-GND current

ST2

ST1

Vacuum 
chamber

Picture of coupon
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:Polyester sheet

Environment Condition 

Chamber pressure, Pa 
Electron beam 

Energy, keV Current, μA

3.0 × 10-3 6.0 5~20

ST2

ST1

Exposed area

ST3

Vacuum chamber

Test coupon

Electron Beam

Number of Arcs Position 
Total ST2 ST1 

97 64 33

:Crack

Number of Arcs Position 
Total ST2 ST1 

0 0 0

Virgin Aged
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PA

PA occurred on ST1 side PA occurred on ST2 side 

5. Aging test 
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RTV

Sample 0.5MeV 50keV 20 cycle

A

B

C

RTV Aging test

Aging test 

Sample A

Sample BSample C

Aging test 
1. 2. 3. 4.

A

B

C

Crack

1mm RTV
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RTV

RTV
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