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BackgroundBackground



Primary discharge on solar arrayNo3



Purpose of our researchNo4

What is the characteristics…?

How fast? How far?
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Estimation
Model
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ExperimentExperiment
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Vacuum chamberNo7

Solar array panel



試験の様子No8

波形測定
放電位置特定

チャンバー内モニタ
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解析と保存 放電位置特定

HV power supply



No9 Experiment system
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GEO testNo10

Electron beam gun

Eb: 6~7keV, Ie: 10A/m2

P 5 10 5P
Vb

Cext VPressure: 5x10-5Pa



No11 LEO test

ECR plasma sourceECR plasma source

Pressure: 8x10-5Pa
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Propagation lengthPropagation length

Experiment technique and result



Discharge circuitNo13
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How did we measure the propagation length??No14



Discharge parameterNo15

Ipeak: 3.7A

5% of I5% of Ipeak

T : 810sQarc: 0.75mCTarc: 810sQarc



Definition of propagation lengthNo16

-7x10-7C

Propagation length



Waveform analysis in GEO environmentNo17
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Flashover current waveformNo18

No difference



Distribution of neutralized chargeNo19

Neutralized charge is decreasingg g



Propagation length in GEONo20
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Waveform analysis in LEO environmentNo21
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Propagation length in LEONo22

St01St48
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Propagation speedPropagation speed

Experiment technique and result



How did we measure the speed??No24

IR cameraIR camera

IR camera with image intensifier



How does it work??No25

Discharge pointSolar array panel

Flashover discharge

Edge of glass flange



How to calculate??No26
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Example of analysisNo27

Discharge spot

Propagation lengthPropagation length



Propagation speedNo28

Initial velocityInitial velocity
6x104m/s@ GEO
3x104m/s@ LEO

V l it i d i ith tiVelocity is decreasing with time



SummaryNo29

GEO LEO

Average 1.8m 2.0m

Propagation 
length Maximum 3.2m 3.8m

Neutralization 
distribution Decreasing with distance

I iti l

Velocity

Initial 
velocity 6x104m/s 3x104m/s

Decelerate? Yes



Future workNo30

• Effect of C on the characteristics ofEffect of Cext on the characteristics of 
flashover discharge

• Physical model to understand the• Physical model to understand the 
characteristics of flashover discharge
N i l d l i h fl h• Numerical model to estimate the flashover 
current

• Discharge current monitor on a satellite
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AppendixAppendix



Vbias VS Peak currentNo33



Surface potential distributionNo34
VVoltagee, kV
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Surface potential profileNo35
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