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INTRODUCTION

Cheng et al., APL 59, 1923 (1991)
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Discussion
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	 DFT calculations
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"Two-atom" model

Lorentz oscillator model
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DISCUSSION

"Two-atom" model

photon promotes an electron...
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"Two-atom" model

... weakening the bond...
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"Two-atom" model

... establishing new equilibrium positions
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"Two-atom" model
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"Two-atom" model

... decreasing the splitting...
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DISCUSSION

"Two-atom" model

... and redshifting the dielectric function
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"Two-atom" model

ions overshoot equilibrium positions...
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DISCUSSION

"Two-atom" model

... reversing travel and overshooting again
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"Two-atom" model

oscillation around displaced equilibrium position
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Tellurium lattice
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DISCUSSION

Tellurium lattice

A1 mode modulates helical radius

d



DISCUSSION

Properties at equilibrium displacement
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DISCUSSION

Lattice displacement redshifts resonance
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DISCUSSION

Track changes with ε(ω)
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DISCUSSION

Track zero of real part

120 J/m2

-0.1

0.1

0.3

0.5
–0.5 0 0.5 1.0 1.5 2.0

time delay (ps)

re
ds

hi
ft 

of
 z

er
o 

of
 R

e[
e]

0.0

0.2

0.4



DISCUSSION

Higher fluence: larger amplitude phonons
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DISCUSSION

Frequency less than 3.6 THz
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DISCUSSION

Phonon mode softens
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DISCUSSION

Compare shift to band gap
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Compare shift to band gap
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DISCUSSION

e(w) is not metallic
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DISCUSSION

Semiconducting because of 0.3-eV gap
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DISCUSSION

After bands cross...



DISCUSSION

... material can become metallic...

EF



DISCUSSION

... provided phonons scatter electrons

EF



DISCUSSION

If tscatter > Tphonon, 'frustrated' metal



SUMMARY

Measuring dielectric tensor enables device design

Evidence for transient band-crossing in tellurium

... but metal may be frustrated
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