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Abstract :

The three junction temperatures of the three individual subcells of
the InGaP/InGaAs/Ge solar cells were measured using
photoluminescence (PL) with three different excitation lasers. The
junction temperatures in each subcell were calibrated by using the
Varshni relation between the PL peak energy and the heat-sink
temperature. By illumination of an extra xenon-mercury lamp, the linear
relation between the PL energy and illumination level clearly occurs and
1s advantageously used for deriving the junction temperature. We also
investigated the thermal resistance of each subcell in the
InGaP/InGaAs/Ge solar cells. An extra laser with different wavelengths
of 520 nm, 808 nm, 1043 nm was used to increase the temperature of
the InGaP, InGaAs, Ge subcells, respectively. Based on concept of
energy conservation, the thermal resistance is found to be for the InGaP,

InGaAs, Ge subcells, respectively.
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