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Introduction

how do femtosecond laser pulses alter a solid?
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photons excite valence electrons…
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…and create free electrons…
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…causing electronic and structural changes…
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…which we measure with another pulse
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Summary

Universal features:

semiconductor-to-metal transition

decrease in bonding-antibonding splitting 
takes picoseconds

plasma frequency decreases with time

plasma frequency decreases with increasing fluence
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Why Tellurium?

semimetal (0.3 eV bandgap)

large ∆R due to A1 phonons

A1 phonons at 3.6 THz

… but A1-mode is not IR-active
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Displacive excitation

ion moves to new equilibrium position



Displacive excitation

oscillation damps out as force is restored
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Tellurium structure

a

A1 mode
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Conclusions

Femtosecond time-resolved ellipsometry
powerful tool for tracking ultrafast electron
and lattice dynamics in highly excited solids

Strong electronic excitation can drive a
structural transition

Direct observation of coherent phonons
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