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Pulling Apart Photoexcited Electrons

Applications
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Problem & Solution [L!;‘;;f:f;,xs
The classic example of manipulating the distribution ’

of photocarriers is the separation of unlike charges —

electrons and holes, via an electric field or energy
gradient. This has been the cornerstone of various
opto-electronic technologies to date — solar cells,
photodetectors, and others. However, being able to
manipulate distributions of like photocarriers, say Ops 1 200 ps
electrons, with high resolution would provide

another, perhaps even more powerful, platform for
future opto-electronic control.

Schematic of an apparatus for the ultrafast
separation of the photoexcited electrons
within the optical spot.

This invention demonstrates a novel capability to
move and redistribute photoexcited electrons within
an optical spot on ultrafast timescales. This is done
by generating local electric fields with high
resolution using light that drive currents within the
optical spot and manipulate the distribution of
electrons. Specifically, using the intensity variations
and specific angle for an optical pulse, local electric Schematic of pulling apart photoexcited
fields are generated in a doped semiconductor, electrons by optically inducing varying electric
which pull apart the distribution of the electrons on fields within a photoexcitation spot at high
ultrafast timescales. Intensity.

500 ps

Benefits

* Separation of like charges

* Femtoscale and nanoscale applications
* Ultrafast control (pico seconds)
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