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Dependencies of modification inside bulk glasses induced by ultrafast laser pulses on incident laser pulse

parameters
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Abstract

We report dependence of modification in a Pr:ZBLAN
on fabrication laser pulse parameters. With high
repetition rate laser pulses, heat accumulation effect is
observed and the modified region is expanded. These
measurements will help in selection of fabrication laser
parameters to realize a directly written Pr:ZBLAN

waveguide laser pumped by diode lasers
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Fig.1 (a) Schematic of measurement system of refractive

index distribution. (b)Measured refractive index

distribution.
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Fig.2 A result of processing with (Left) high repetition

rate and (Right) low repetition rate laser pulses.
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Fig.3 Dependence of modified size on repetition rate and

pulse number
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Fig.4 Conditions of pulse energy and repetition rate that

heat accumulation occurred
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Fig.5 A result of processing with (Left) pulse duration of

190 fs and (Right) pulse duration of 10 ps
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Fig.6 A burst-like structure induced by long duration
laser pulses (500kHz, 2 ps, 5 wJ, 10*shots). This image

was captured by phase contrast microscopy.
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Fig.7 Dependence of refractive index change on pulse

duration.
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