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Characteristic of the femtosecond laser machining in glass
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ABSTRACT
For longer than picosecond pulses, bulk damage inside defect-free dielectrics involves the heating and multiplication of

spurious electrons by the incident laser beam and transfer of this energy to the lattice. The situation is quite different for
femtosecond pulses which are shorter than the time scale for electron energy transfer to the lattice. Damage caused by these
pulses is produced with smaller statistical uncertainty and is controllable on a microscopic scale. These properties can be

exploited to produce laser devices such as arrays of damage dots for all optical memories with high data storage density or

arrays of parallel grooves to form transmission gratings. In this work, we observed characteristic of the femtosecond laser

machining in BK7 and fused silica.
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Fig. 1 Absorbance difference between bulk and laser
induced material

Fig. 2 Magnified (1000x) photograph of damage in BK7
different irradiation power using 60x (f=2.9mm,
NA:0.85) objective lens. (a)7mW (b)5mW
©)34mW  @)22mW  (e)1.5SmW  ()1.0mW
(£)0.7mW (h)0.4mW (i)0.3mW
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Fig. 3 Magnified (1000x) photograph of damage in fused
silica different irradiation power using 60x
(£=2.9mm, NA:0.85) objective lens. (a)l2mW
(b)YImW (c)SmW (d)3.4mW (e)2.2mW (f)1.5mW
(2)1.0mW (h)0.7mW (i)0.4mW
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