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Ultra-short pulse laser-induced dam age in transparentm aterials

MA Favun', THN Youwei', HE Feng', LUPeixiang"’
(L Shanghai Instiute of Optics and F ne M echanics the Chinese Acadany of Sciences Shanghai 201800, Chmna 2 National
Labomb1y of Laser Technology HUSI, W uhan 430074, China)

Abstract A theoretical model based on solid state energy band theory and energy conservaton & devebped which can
describe temporal and spatil distrbution of carriers n nommetal materinls during laser nduced damage The rehtion between
dan age threshold, abhton depth and hser pulse duraton wavekngth energy fluence & studied w ith them odel The effects of the
electron ic properties ofm aterial on dan age threshold and ablation depth are also discussed The respective roks ofm ulit photon
ion ization, tunnel bnization, and avalanche obnizaton n hser nduced dan age are exan ined and it is found that photo bnization
is alvays the most mportant role in the norm etalm aterials during ultra-short laser nduced damage
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Fig 2 Damage threshold for fused silicaas a function of laser puke duration
at A= 800mm, the expermental data are fran Ref ( 13), the sold
aive is obtaned by soving Eq (10) numerically for P, =
10°an~3 Py = 1. 76x 1073 an =3

Fig 3 Laser nduced danage threshold for fused silica as a function of pho
fon energy at pulse duratonT= 100fs the solid curve is obtained hy
solving Eq ( 10) mmercally for Py= 100 an™3, Py= 1 76
107 a =3 A=9eV
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Fig 4 Laser nduced danage threshold for fused silica as a function of pho
on energy at pulse duraton T= 100fs the solid curve is obta ned hy
solving Eq ( 10) mmerically for = 10 an™3 P = 1 76 x
107m ™3 A=9eV
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