Microscopic bulk damage in dielectric materials
using nanojoule femtosecond laser pulses
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transmission of laser pulse as a function of energy
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damage threshold corresponds to kink in transmission
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self-focusing threshold much higher
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threshold at several numerical apertures
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fit gives intensity: /[, = 2.5 X 10™° W/cm?
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other materials
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threshold intensity for various materials
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bandgap dependence of threshold intensity
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repeat experiment for frequency-doubled pulses
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Keldysh parameter
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calculate electron density produced by MPI and tunneling
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800 nm critical density
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400 nm critical density
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tunneling or MPI sufficent at low gap
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avalanche required at large gap
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