One-dimensional atomic chain
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A one-dimensional phonon in real space
with wave-vector g and frequency o.
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What happens to the phase of the atomic wavefunction?

Recall equation 15 in the paper: exp{[+i[7c’ — ih(ff X Z?;)] E’S’]}
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ou is the distance between the nuclear and the electronic center of masses.
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Berry connection in real space: l(nq ‘an) — f_Z
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The Berry phase obtained by the integration of the Berry connection over a period
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— Vanishes if du averages to zero over a period.
Berry phase 5¢B — Aph —{2
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This is what happens in a harmonic crystal.



In an anharmonic crystal
(6u) = q.0up,
The average mismatch between the two center-of-masses is a fraction of the
crest atomic displacement, ou,,.

crest
The dimensionless g, is the relative difference between

atomic displacements at the crest and the trough.

trough qe = (OUcrest — 6utrough)/6uaverage

Equation 16 in the paper: 5(}53 ~ (e
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