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In-depth profiling of non-radiative carrier recombination in the multi-junction sola
r cells by using the photothermal spectroscopy
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Based on the signal generation and propagation principle of the photothermal spect
roscopy, we have developed the in-depth profiling technique that detects the non-radiative recombination 1
oss of photo-generated carriers in the multi-junction solar cells. After applying the frequency-dependent
piezoelectric photothermal (PPT) measurements to the multi-quantum well (MQW) structure inserted p-i-n GaA
s solar cells, we detected the PPT signals originating from MQWs even in the high frequency measuring cond
itions. When higher frequency, the PPT signals generated within the MQW region are expected to exponential
ly decrease because of decreasing the thermal diffusion length. Present experimental results show clearly
that photo-generated carries in MQW can thermally escape and the carrier collection efficiency at room tem

perature is significantly improved.
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