Exploring Light-Matter Interactions from X-rays to Microwaves
Cushing Lab Division of Chemistry and Chemical Engineering

Our Group

We develop spectroscopic techniques that span the
microwave to soft X-ray regions and probe dynamics
that occur on timescales ranging from femtoseconds
to microseconds. Specifically, we have been building
a THz pump, XUV probe set-up and an entangled
photon interferometer. Additionally, we are working on
expanding the scope of our spectroscopic
experiments. If you are interested in building optical,
mechanical, and vacuum set-ups, developing theory
for understanding X-ray and optical data or
designing, fabricating, and testing samples, talk to us!

Motivation

Solar Energy

Investigate how the interaction of photoexcited carriers with vibrational
modes (phonons) leads to fast relaxation and localization of carriers on
sub-picosecond timescales with the aim of improving efficiencies of
photovoltaics, photocatalysts and thermoelectrics.
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Batteries

In solid state ionic conduction, Li ions hop through the atomic scale
channels of a solid on picosecond timescales. The resulting electronic
and structural correlations are predicted to control ion mobility — but are
experimentally unmeasured.

Journal of Power Sources. 2019, 4?5, 189-196.
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Applications of XUV/soft X-rays
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Expanding the understanding of photoexcited
dynamics of solid state materials
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Quantum Optical Spectroscopy
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Entangled Photon Spectroscopy

Hong-Ou-Mandel and Light-Matter Interactions
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Expanding the utility of low flux spectroscopy
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Absorption Cross-section

Classical Two-Photon
10~ *8cm?s

One-Photon
10~ 16¢cm?

Entangled Two-Photon
~10"Y cm?




