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Development of the non-destructive and 3-dimentional profile investigation of
the non-radiative recombination in the nano-structure inserted solar cells
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The role of a GaAs strain-relaxation interlayer inserted into InGaAs/GaAsP
superlattice solar cells was evaluated by measuring the piezo-electric photothermal (PPT) signals.
The PPT signals caused by the non-radiative recombination of electrons photo-excited to the first
quantized level were observed. The temperature-dependent PPT signal intensities were assessed using
an electron carrier relaxation model. Although the non-radiative recombination remained dominant
around room temperature, tunneling of carriers through the e2-miniband after thermal excitation from

the el-level increased and became comparable. This implies that the recombination loss of the
photo-excited carriers is suppressed by the insertion of the GaAs interlayer.

Laser heterodyne photothermal displacement method was developed and adopted to n-type Si. Obtained
surface displacements well corresponded to the theoretical calculation results based on the thermal
diffusion equation.
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