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structure determines electronic state
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short laser pulses can drive structural transitions
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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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dielectric function: ‘fingerprint’ of state

light can induce structural transitions
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optically induce electronic transitions
without disordering lattice?

(coherently) control state of solid?
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optically induce large amplitude phonons
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after bands cross…
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EF

… tellurium can become metallic…
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EF

… provided phonons scatter electrons



Discussion

if τscatter > Tphonon, ‘frustrated’ metal



What's next?

larger amplitude phonons

different materials

density functional theory modeling

multiple pulse excitation for coherent control
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Summary

femtosecond ellipsometry: 
observe transitions as they occur

dielectric function shows displacive 
excitation of coherent phonons

no electronic transition in spite of
structural change
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