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Photorefractive Effects

Tsutomu SHIMURA

Formation of the space charge field in photorefractive crystals based on the band transport model
is described. Basic characteristics of photorefractive effect are made clear in the process of
derivation of the formalism for photorefractive space charge field. First, the outline of band
transport model is explained. Next, a set of equations containing the processes of carrier
generation, recombination, carrier migration, and formation of charge distribution and space
charge field are introduced. Then the charge distribution and the space charge field under the
illumination of interference fringe are derived. Some properties of the photorefractive effect, such
as time constant of formation of the space charge field, saturated value of that, and dependence

on the pitch of the interference fringe and applied field.

Key words: photorefractive effect, space chage field, photovoltaic effect, band transport model,

charge migration, photorefractive center
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