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Micro patterning inside bulk fused silica using femtosecond laser

pulses
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Table 1 Properties of fused silica

Femte- Refractice index 1 45840
WD filter Aperture @Ssgnm
Density 2202g/cm®
® ‘ o.’,‘,i?,.’v“,‘lﬁm Softerung pont 1585C
Annealing pomnt 1075°C
Strain pont 990°C
Knoop~Hardness HK 560kg/mm’

Fig 1 Schematic layout of the expertmental setup
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Fig 2 Measured filamentation length inside fused silica as a function of laser power for various
scanmng speed (a) x20(NA 04) objective lens and polarization perpendicular to scanning direction
(b) x100(NA 08) objective lens and polanzation parallel to scanming direction
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Fig 3 Optical image and SEM pictures showmg different patterns according to the patterming
conditions (a) x20(NA 04), 34ImW, 05mm/s (0682]/mm), perpendicular to scanmng direction (b)
x100(NA 08), 138mW, 01lmm/s (138mJ/mm), polarization perpendicular to scanmng direction (c)
same condition as (b) except polarization direction
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Fig 4 Patterns mside fused silica fabricated by femtosecond laser (a) 800/mm transmittance grating
(b) Fresnel zone plate of diameter 225um (c) Y-bend optical wave guide
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Fig 5 Measured filament's length 1n
fused sihlca 100X(NA ) objective lens
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