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Electricity from Heat & Light with
Thermophotovoltaic & Thermoradiative Cells

Abstract:

Solid-state heat engines offer several advantages over their traditional mechanical counterparts via com-
pact size, quiet operation, no moving parts, and scalability. However, current commercial devices such as
thermoelectrics suffer from low efficiency and challenges to further improvements. In this seminar, a dif-
ferent class of solid-state heat engines that utilize thermal radiation will be described. These include ther-
mophotovoltaics, where photons from a thermal emitter are converted to electricity by a photovoltaic cell,
and thermoradiative devices, where thermally driven radiative recombination in a hot photovoltaic cell
provides useful electric power. Recent results for these devices will be presented, including novel model-
ing techniques, epitaxial semiconductor growth, and the fabrication and testing of record-efficiency devic-
es.
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