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(A Study on High Efficiency of Phase Grating
in Silver Halide)
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Abstract

Volume phase diffraction grating is formed in 5um Agfa 8E75 photographic emulsion film
using He-Ne laser. It is dependent on the chemical processing rather than materials themselves that
high diffraction efficiency can obtained in silver halide emulsions. With potassium dichromate
bleach and alcohol drying, overall efficiency of 71% (81% after allowing for reflection at the two
surfaces) has been achieved at an exposure of 180 uJ /cm.2 Dichromate cross-linkage and air void
by rapid dehydration increase refractive index modulation depth. The grating is swollen, which is
newly identified by Scanning Electronic Microscope (SEM) photography, and it causes on-Bragg
at larger angle than the recording angle. It is pointed out that controlling the emulsion thickness
has an important role as a potential source for high diffraction efficiency.
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