Surface potential measurement with Pockels effect under
electron beam and vacuum ultraviolet environment
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Spacecraft charging and discharging
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ESD experiment
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Difference in charging condition?



Difference of threshold in charging method

Photoelectron 3
adhe&& >
QCciler lass / Electrode x 2.5
Solar cell o)
S 5
Substrate c_..E 1 il
Secondary S '
Electron o
\\\\ilﬁatron = 1.
© o - d/
® CED// ® o\ & @ 'fi; e
— G) .\
[ -
[ =
© © O HEEESSSSSSSSSSS==00 I_

Electron beam VUV

‘ Caused by the difference in charging near edge?

Toyoda, K., Sasaki, T., Cho, M., Ohkubo, M., Seki, K., “Difference in Discharge Threshold Voltage Between Electron Beam and
Ultraviolet Environment,” Journal of Spacecraft and Rockets, Vol. 58, No. 3, 2021, pp. 619, 627
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Hypothesis of threshold difference
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Purpose of this study

Consideration of the difference in threshold voltage
due to the difference in charging method

:> Observe the surface potential distribution near edge

:> Improve spatial resolution of surface potential with

Pockels effect
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Pockels effect

Change of refractive index in optical medium induced by an electric field
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Experimental sample

ITO coated glass (conductor)
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o o 01-015mm  Simylate coverglass on solar cell
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Experimental setup
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Calibration
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Result with VUV

(a)Before (b)During charging
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» Confirm intensity modulation with VUV irradiation



Result with electron beam

(a)Initial (b)During charging
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» Confirm intensity modulation with electron beam
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Potential distribution with VUV

500 1000
Voltage, V

Pockels cell edge is charged

1500

2000




15

Potential distribution with electron beam
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Surface potential distribution
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MUSCAT

Sunlight

Simulation

100 mm aluminum cube GEO environment:
electron & ion

5keV 109m-3

Calculation termination condition:
potential difference > 1kV
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Conclusion

» Surface potential distribution was acquired visually with the
Pockels effect.

» The Pockels cell edge was charged with VUV irradiation,
however the edge was hard to charge with electron beam.

» The surface charging simulation also showed that the
iInsulator edge was hard to charge with electron beam.
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Thank you for your kind attention!



