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Improvement of surface potential measurement

Using pockels effect in space solar cells

Kyushu Institute of Technology 191A3053 Komoda Ryoji

1. Research Background and Objectives

Satellites are sometimes charged or discharged in the space environment. In order to prevent satellite failure due to
these phenomena, charging and discharge tests are conducted on the ground, and currently an electron beam is used to
charge the test object. However, electron guns that emit electron beams take time to start up and are expensive to use
and implement. Therefore, the use of ultraviolet lamps is being considered as an alternative charging method to electron
beams. However, since the discharge threshold differs between electron beam and UV charging, even with the same

sample, a high-resolution surface potential measurement method is needed to clarify the cause of the difference.

2. Experimental Methods and Previous Improvements

The Pockels effect refers to the fact that when an electric field is applied to an isotropic dielectric crystal, the
refractive index of the crystal changes, and the light intensity of the incident and transmitted light changes. By
observing the modulation of the light intensity, the electric field applied to the dielectric (Pockels element), which is
used as a cover glass for solar cells, can be calculated to measure the surface potential with high resolution. In a
previous study, a CCD camera was used to capture the modulation of light intensity and observe the state of charging.
However, during the image differencing process performed to confirm the modulation, the misalignment of the captured
image due to external vibrations was not taken into account. Therefore, an image capturing program, a program for
correcting the misalignment of captured images, and a method for setting up the capturing system were developed, and

the surface potential measurement system using the Pockels effect was improved before the experiment.

3. Results
Using a CCD camera and a fabricated image capturing program, we were able to capture images of each of the UV and
electron beam irradiations.

The image capturing program automatically captured and stored the images taken during the UV irradiation.

4. Discussion

Using the image positional displacement correction program we developed, we were able to correct the displacement of
the shooting position and perform the difference processing appropriately. However, the calibration experiment to
convert the light intensity into the electric field applied to the Pockels device was not appropriate, so we were only able

to capture the overall modulation of light intensity.

5. Conclusion and future issues
* Reexamination of the calibration experiment method

+ Automation of image correction and processing programs
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