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Abstract:

We describe the production and evaluation of a prototype of an inverted metamorphic triple-junction (IMM31J)
solar cell optimized for the solar spectrum on the surface of Mars. High-efficiency, flexible, lightweight solar
panels containing IMM3]J solar cells are promising power sources for Mars surface explorers such as rovers,
landers, and airplanes. The intensity of sunlight at the Martian surface substantially decreases at wavelengths
shorter than 700 nm because of absorption and scattering by the atmosphere. This decreases the output current of
the InGaP top cells in state-of-the-art IMM3]J solar cells, and thus decreases the overall output current. Therefore,
solar cells for Mars surface explorers need to be optimized for the solar spectrum at the Martian surface. We
modified IMM3J solar cells in two ways to increase the output power. We increased the thickness of the InGaP top
cell to increase the light absorption, which increased the output current of the entire cell. We also increased the
band gap energy of the InGaAs bottom cell by trimming the surplus current, in order to increase the output
voltage. In the simulated Martian solar spectrum, the performance of the prototype solar cells was higher than that
of IMM3]J solar cells designed for the AMO spectrum.
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