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Effect of CW COz laser conditioned surface on the absorption
and damage threshold of optical coatings

Hu Wentao, Fan Zhengriu. Liu Liming
(Shanghai Ingtitute of Optics and Fine Mechanics, Academia Sinica, Shanghai)

Abstract: The effect of COg-laser conditioned surface on the absorption and damage threshold
of optical coating is investigated with films coated on the substrates of silicon, fused silica and
glass. The results show that the damage threshold of Ti0y/Si0; HR coatings deposited on fused
silica substrates would be improved after such irradiation.
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Fig. 2 Experimental setup for damage resistance measurements
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Table 1 Damage threshold of CQ. laser conditioned coatings on K, glass substrates

Sample number 1 Irradja.tion- Ir{adiation Output signal of detector Samjplo sltu,t.a
power (W) time (g) 7 (mV) A7 (V) after iradiation
1 600 1.8 270 4.0 Substrate crack
2 0 | 18 190 1.95 Substrate eracls
_—; - 400 e 1.8 330 1.25 SBubgtrate crack
- _:‘r_ - _ 300 4.0 285 - 50 Substrate crack
- 5 B 200 1.0 150 1.2 Bubstrate crack
'l-i | 500 _T 0.54+1 .S;Eﬁ__ 290 0.75 Substrate crack
7 700 E)i.5+9 510 340 0.75 In good eondition
8 - an{; (0.2-+9,8)#10 | 220 8.5 Sukstrate crack
9 - 340 20.0 In good condition
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Table 2 Damage thresholds of CQ; laser conditioned coatings on silicon substrates
Sample pumber Irradiation Irfadiation Output signal of detector Damage threshold
' power (W) time (g) v (mV) IV (V) (J fem?)

H 1 1000 1.0 430 4.0 G.4

2 _VUO 1.0 o ;.;. Fﬁﬂ o 6.5
T w0 | (-1-'r_9}ua 390 60 3.9
. 500 - (1+9)#5 415 4.75 o G.¢
_—“_i - - - e 420 7.0 11.5
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Table 3 Damage thresholds of CQ, laser conditioned coatings on fused sisica substreates

Irridiation Irradiation Output signal of detector Damage threshold
Bample rumber . g
power (W) time (8) ¥ (mV) 4V (uV) {J /cm?)
1 . 800 1.0 370 1.80 14.9
2 600 2.0 340 0.85 16.8
3 500 (1+9)#5 360 0.57 20.9
4 _ 370 1.50 13.6
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