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Table 1 Damage thresholds of optical thin-films by excimer laser pre-irradiation

Irradiation condition Damage threshold

Sample Irradiation Power level (MW /cm?) | Times Total energy (J/cm?) (J/cm?)
NOT —_— e 17.844.3
ZrO; XeCl 1.1 40 2 18.8+2.1
XeCl 1.1 80 4 15.5+3.7
NOT —_— - m— 156.6+3.7
TiO, XeCl 1.1 40 2 19.343.1
XeCl 1.1 80 4 20.143.3
NoT — —— 9.74+0.8
Ti;0Os XeCl 1.1 20 1 10.210. 8
XeCl 1.1 60 3 9.8+2.7
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Table 2 Damage thresholds of optical thin-films by CW CO;laser pre-irradiation

Irradiation condition Damage threshold
Sample Irradiation Power level (W/cm?) | Time(s) | Total energy (J/cm?) (J/em?)
NOT e _ 24.147.8
ZrO, CO, 25 2 50 29.347.9
CO; 25 4 100 43.8412.7
NOT — —_— e 28.216.8
TiO, CO, 25 2 50 33.24+5.3
CO, 25 4 100 27.646.4
NOT — —_— _— 20.6+4.5
Tii0s CO, 25 2 50 18.5+4.6
CO; 25 4 100 22.246.6

Table 3 Damage threshold of phosphate glasses by excimer laser pre-irradiation

Irradiation condition Damage
Sample Power level Times Total enetgy threshold
Irradiation 2
(MW /cm?) (s) (3/cm?) (J/cm®)
S Not —_— _— - 384
S, XeCl 1.1 40 2 396
S, XeCl 1.1 80 4 426
S, XeCl 1.1 120 6 373

Table 4 Damage threshold of phosphate glasses by CW CO; laser pre-irradiation

Sample Irradiation condition Damage threshold
Irradiation Power level (W/cm?®) | Time(s) | Total energy (J/cm?) (J/em?)
Ss NOT _— —_— — 343
Ss CO, 25 5 125 492
S; CO, 33 3 99 728
Ss CO, 33 5 165 574
Sy CO; 42 3 126 584
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Fig. 2 TEM of phosphate glass surface morphologies, Fig. 3 TEM of TiO; film surface morphologies,
(a) CO; irradiation; (b) Bon-irradiation (a) CO;,irradiation; (b) Non-irradiation
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Fig. 4 Transmission spectrograph of ZrO, film. Fig. 5 Stress photograph
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Fig. 6 Damage morphologies of phosphate glass.
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Effect of Laser Treatment on Laser Induced Damage
of Optical Thin-Film and Laser Glass
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Abstract Optical thin-films and Nd-doped phosphate glass surfaces were processed by
excimer laser and CW CO, laser pre-irradiation. Effect of laser pre-irradiation on laser
induced damage threshold is investigated. The related mechanisms are analyzed.
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