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Based on density-functional perturbation theory we have computed from first prin-
ciples the photoelastic tensor of few crystalline phases of silica: quartz, a-cristobalite,
[-cristobalite at normal conditions and at high pressure. Agreement with available ex-
perimental data is within 10-15 % as expected from the overestimation of the dielectric
constant within the local-density approximation to the exchange and correlation energy.
The photoelastic tensor of models of amorphous silica (up to 162 atoms large) is also
computed and compared with experimental data. A phenomenological model suitable to
describe the photoelastic properties of different silica polymorphs is devised by fitting on
the ab-intio data.



