F20% %11 BOEH OB Vol. A20, No. 11
1993 45 11 B CHINESE JOURNAL OF LASERS November, 1993

HE 4 TR 2 T R B B 45
WG B B ERE

(P B L g vLAT, k¥ 201800)

|E  ASMGE T XeCl MEL FMOC X Vo2 WA 15105 I {2, S5 T2 AR AN 2 Bk ob OB 89 3245
B9 T 00 T 4 B A B 0 R R A R A
KENE ES RO, BOLTIER, SHohB0LHG

Optical thin-film damage induced by eximer laser
LI Zhongya, SUN Yang, LI Chengfu

(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract Laser damage thresholds, morphologies, and multiple pulse damage
produced by XeCl excimer laser at 308nm on thin film optical coatings are reported. Effect
of the pre—irradiation of the sample on damage threshold is investigated.
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Fig. | Schematic diagram of laser damage experiment

| —beam splitter; 2 —energy meter; 3—fitter; 4 —aperture; 5—lens; 6—sample; 7-— microscope
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Table 1 Laser damage threshold of optical thin film

Sample HR Zr0; Si0.
Thickness ( 4 = 308 nm) Zr0,/Si0; multi-layer  A/4 A4
Damage thresholds (J/cm?) 1.84+0.3 1.440.1 6.54+0.7
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Fig. 2 Damage morphology
(a) HR multi-layer; (b) ZrOz, A/4; (¢) Si02, 4/4
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Fig. 3 Dependence of damage probability Fig. 4 : Dependence of number of pulses
on laser energy on laser energy
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( E, — damage threshold of single pulse) ( By — damage threshold of single pulse)
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Table 2 Laser damage thresholds of optical thin film by laser pre-irradiation

SR Thickness Irradiation condition Total Threshold
(A= 308 nm) Irradiation Power level (10°W/cm?) Times energy (J/cm?) (J/em?)
Zr0,/Si0, not - - = 1.8+0.3

HR A/4 multi XeCl 5.6 40 1 2.610.3
-layer XeCl 5.6 80 2 2.940.7

not : - - — 1.44+0.1

710, /4 XeCl.- == 5.6 40 1 1.340.4

XeCl 5.6 80 2 1.140.3
not — — - 6.5+0.7

SiO, e XeCl 5.6 80 2 9. 517

XeCl 5.6 160 4 7. 2141.6
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Fig. 5 TEM photographs of HR multilayer film black stripe : ZrO,, white stripe : SiO,
(a) Before irradiation; (b) After irradiation
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Fig. 6 Sample transmitted spectrogram
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