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Crystallzation n PTR glass nduced by irrad etion ,0f fem tosecond lasers
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(State Key Laboraiory of Transient Optics and Technology, Xi’an Institute ‘0f:@ptics and Precision Mechanics, the Chinese
Academy of Sciences, Xi’an 710068, China)

Abstract: Lithium silicate photsensitive glass doped silver is/fabricated by means of high temperature melt in silica
crucible After irradiation of Ti-sapphire femtsecond laser followed by a‘themo development which is phot-themo-refractive
(PTR) process,LL,O - ALO; - 3SiO, micmo crystalline phase stuctlre is observed and confimed in the glass matrix with the
help of optical microscope and X-ray diffraction The abevezmicro crystal is white and hexagonal structure Variation of the
refractive index in exposed parts of glass happens while\amoe'st no apparent variation occurrs in unexposed parts So this is a
process of structure change with gatial selectivity Based on photo-indued refractive index change of glass and satial selectivity of
femosecond lasers, it is expected thatmicro grating,,op tical waveguide, MBM S devices, op tical mask, etc, can be fabricated in the

glass matrix
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Fig 1 Experimental setup for exposure of RTP glasswith femtosecond laser
pulses
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Fig 2» LibO - ALO; - 3SD, microcrystal observed through optical micro-
scope after laser irradiation & themo development
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Fig 3 X-ray diffraction pattemns recorded on PTR glass, A —irradiated and
baked PTR glass, B —original PTR glass( the curve B is shifted for
400 units © separate the curve)
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Fig 4 Photb-themo-refractive p rocess
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Fig 6 Total backscattered laser energy
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