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Abstract: GaInP/GaAs/Ge triple-junction solar cells were irradiated by low-energy protons, and the induced defects distribute in the cells, depending on the energy of protons. Optical deep level transient spectroscopy (ODLTS) technique has been used to measure defects in the top two sub-cells separately. Three samples, irradiated by 100 keV, 130 keV, and 170 keV protons, were measured. In the n+/p GaInP top sub-cells, the concentrations of majority-carrier (hole) defects decrease as the proton energy increases. In the n+/p GaAs middle sub-cells, the concentrations of majority-carrier defects increase as the proton energy increases. This variety of concentration as proton energy agrees with the distribution of radiation-induced defects by computational simulation. Impedance spectroscopy measurements were also carried out to characterize the three individual sub-cells. For each one sample, based on a simple equivalent circuit model, the capacitance and resistance of each sub-cell junction were calculated by fitting. Four samples (irradiated by 40keV, 100 keV, 130 keV, and 4 MeV protons) were measured, and the results also agree well with the computational simulated distribution of radiation-induced defects. 
