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Pump-Probe Reflectometry
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Femtosecond white light generation
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Pump-Probe Reflectometry

Room temperature measurements
800-nm pump excitation
Femtosecond broadband probe
Ultrafast time resolution

Dual-angle reflectivity measurements
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Pump-Probe Reflectometry

Broadband dual-angle reflectometry
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Ultrafast dielectric function dynamics
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Ultrafast dielectric function dynamics
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Ultrafast dielectric function dynamics

Above-bandgap excitation
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Ultrafast index of refraction dynamics
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Ultrafast index of refraction dynamics
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Link to real applications

High excitation pumping
Excitation density of ~10'¢ carriers/cm’

Index changes persist over ~80 ps

Determines optical length of resonators

Determines lasing modes

Optimization of ZnO laser
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Time-Resolved ZnO Dielectric Function

Dynamics in 1-3 ps

~10% change in Re(€) and Im(e)
Broadening of resonance
Bandgap renormalization

Filling of states
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Time-Resolved ZnO Dielectric Function

Dynamics in 1-3 ps

~10% change in Re(€) and Im(e)
Broadening of resonance
Bandgap renormalization

Filling of states Applications

Directly measure index of refraction
Maximum of 12% change
Large carrier excitation density

Optimize design of ZnO lasers
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