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Abstract

Picosecond and femtosecond laser induced darking in some optical glass were studied. Absorption spectra of the original

and irradiated glasses were measured. It is believed that the darking was induced by color center generation. The mechanism of the

color center generation was demonstrated. Darking area disappeared after heat treatment under 200°C for a few minutes.
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Experimental setup for exposure of glass

with 810 nm femtosecond laser pulses
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Table 1 Darking behaviors of fused silica K9 LaF, and LaF, glasses

Glass

810 nm 120 fs laser with 4 x 10> W/cm?

1064 nm 38 ps laser with 4 x 10" W/ cm?

Fused silica

no breakdown no darking

no breakdown no darking

K9 no breakdown darking breakdown no darking
LaF, no breakdown darking breakdown no darking
Lak, no breakdown darking breakdown no darking
4
LaF 2
3 LaF; K9
5
4 100°C
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Fig.3 Photograph of LaF, glass irradiated by

810 nm femtosecond laser
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Fig.4 Absorption spectra of Lal, glass before and

after irradiated by 810 nm femtosecond laser
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Fig.5 Absorption variation of LaF, glass with time
after irradiated by 810 nm femtosecond laser
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Fig.6 Absorption spectra of irradiated LaF, glass

after heat-treatment under different temperature
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Fig.7 Raman spectra of LaF; glass before and after

irradiation by 1064 nm picosecond laser
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