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Abstract

In space environment compound solar cell which has high radiation resistance is used as a space solar cell of a satellite.
Many researches have been performed on the radiation characteristics of the solar cell. The defects are generated in
solar cells by electron beam irradiation of the energy more than 1 MeV or proton beam irradiation recoil atoms. In
previous studies it’s revealed that the performance of the solar cell is degradation due to the defects. However, the
mechanism of performance degradation has not been elucidated in detail yet. In this study, we investigated the effect of
the defect to degradation of the solar cell performance as CIGS solar cell is expected next generation space solar cell.
We can generate a specific defect in the solar cell by low energy electron beam. As irradiation equipment, we used the
Cockcroft-Walton electron beam accelerator of OPU Radiation Research Center. To determine the influence of defects
by electron beam irradiation, we optimized irradiation unit. The unit system can keep samples cooled by liquid nitrogen
in vacuum. Irradiation systems like the above conditions are scarce in the study of lattice defects. The result by electron
beam irradiation of 250 keV implies that Cu defects which are occurred by electron beam irradiation make the solar cell
performance improvement. However, deposition of impurities was observed on the samples surface when irradiation
time is so long. We investigate the cause of this phenomenon and consider how to improve the accelerator.
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. Figure 1: Changes of solar cell performance in space.
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Figure 2: Result of defects generation
for electron beam energy.

It’s the result of simulation by Casino.
Only Cu atom is recoiled 200-300 keV electron beam.
Cu and Ga atoms is done 300 - 500 KeV one.
Cu, Ga and In atoms is done 500 - 700 KeV one.
All atoms is done Over 700 KeV.
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2. EXPER IMENTAL
2.1 CIGS Solar Cells
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Figure 3: Schematic diagram of
CIGS solar cell.
CIGS solar cells are made at AIST.

2.2 Irradiation Experiment
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2.3 Solar cell analyses
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Figure 5: Schematic diagram of Figure 6: Schematic diagram of
electron beam adjustment unit irradiation unit
Adjustment unit can adjust the shape of electron beam

Irradiation unit can keep samples cooling and measure
by steering coil and bending coil.

electrical characteristics with irradiating electron beam.
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Figure 4: Schematic diagram of Cockcroft Walton type electron beam accelerator
High-voltage generator is configured RF generator, Booster transformer and
Cockcroft Walton type booster. Electron beam acceleration section is used
dish-shaped electrode.
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Figure 7: Result of Solar cell performance
after electron beam irradiation

This graph is the result of 1-V characteristic of CIGS
solar cell. The more electron beam of 250keV is
irradiated, the more improved the carrier density.

3. RESULTS AND DISCUSSION
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