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An electron energy band for a one-dimensional crystal. The square marks a state
that is initially empty in an otherwise filled band. (a) When an electric field is turned on in the
direction shown, the states indicated by arrows successively become empty as electrons make
transitions to the left. (b) The band is completely fiiled except for the state marked by the
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with another so the sum of their crystal momenta vanishes. The total crystal momentum for
the band and the crystal momentum of the hole are both Ak,. {(c) The empty state and unpaired
electron for two times t, > t; when an electric field is in the direction shown. The change in
ky, is in the direction of the field.
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