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Solar cells based on CH3NH3PbI3 (MAPI) have reached efficiencies comparable to the best polycrystalline
silicon solar cells in just 9 short years [1]. Despite the unparalleled increase in efficiency, the fundamental
photo physical properties in this archetypical perovskite material system are not yet well understood. In order
to further optimize device performance, it is essential to determine the fundamental processes that govern
carrier generation, and transport. Here we have utilized four-wave mixing spectroscopy to study the optical
response of MAPI thin films with excitation densities comparable to solar cell operating conditions, revealing
weaker carrier-carrier and exciton-carrier scattering in the perovskite system compared to GaAs [2], exciton
binding energies for bound and unbound excitons in the low temperature phase [3], and a measurement of
the carrier diffusion length at room temperature by implementing the transient grating four-wave mixing
technique [4].
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