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Introduction Repetition-rate dependence of bulk micromachining

Tight focusing of femtosecond pulses results in extremely high intensities even at moderate pulse energies. The high intensity The heat diffusion time of a material determines the time required for heat deposited in the material to diffuse out the focal

at the focus can lead to nonlinear absorption of laser energy in transparent materials. volume. When the interval between consecutive pulses is less than the heat diffusion time (cumulative regime), heat accumulates
from pulse to pulse, producing structures larger than the focal volume. When the time between pulses exceeds the diffusion time

At MHz pulse repetition rates, the time interval between pulses is smaller than the heat diffusion time; energy therefore (repetitive regime), each pulse acts independently, and the radius of the structure is independent of the laser repetition rate.

accumulates in the focal volume, heating and melting a micrometer-sized region in the bulk of the material.
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Nonuniform cooling of the melted volume results in a permanent change in index of refraction. We exploit this index change to

fabricate waveguides and optical components in bulk glass. pulse-number
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