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“Charge Cinematography —

Making movies of electrons in motion across
semiconductor heterostructures”

Prof. Keshav Dani

(Okinawa Institute of Science and Technology
Graduate University (OIST))
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Abstract

Time Resolved photoemission microscopy combines the high temporal resolution of pump-probe
techniques with the high spatial resolution of electron microscopy, there by allowing the visualization of
electron transport and dynamics in solid state systems at the nano-, femto-scale. In this talk, I will discuss our
recent results in imaging electron dynamics in semiconductor structures. In a type-II heterostructure, we
image the highly non-equilibrium distribution of electrons in space and energy at the instant of
photoexcitation, and thereafter, make a movie of their redistribution in space as they move towards
equilibrium. In other words, we record the fundamental operation of photoactive semiconductor devices, like
solar cells, on the femtosecond timescale [1]. In a p-doped GaAs semiconductor, we image the electron
dynamics within a photoexcitation spot — a region inaccessible with optical experiments, wherein we see
unexpected and complex non-equilibrium behavior.

Time permitting, [ will end with a brief overview of other activities of my nature
group at the newly established Okinawa Institute of Science and p t LL]'II'IO]OL’_\
Technology (OIST) in Okinawa, Japan.
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