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Effects of Environments and Gas Pressures on Laser-Induced
Damage of Anti-Reflection Films
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Abstract Laser damage threshold and damage morphology at the wavelength of 1064 nm are tested in vacuum, air,
0., N., He; environments by using 1-on-1 testing method. The results show that compared to normal atmospheric
conditions, anti-reflection films ( ARF) have a decreasing laser induced damage threshold under vacuum
environments. The morphology of the damaged sites showed a particular difference under two conditions. In vacuum
environment with a few O, , N, , He, , laser induced damage threshold of anti-reflection films increased. Different gas
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environments and gas pressure result in different laser induced damage thresholds and damage morphology.
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Fig.1 Scheme of the laser damage test in vacuum
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Fig. 2 Spectral of anti-reflection films prepared by e-beam
deposition at wavelength of 1064 nm

[
[\ eI o B ]
S o o o o

LA B R B B |

o

air

(=]
AJ

—_
N = LD
=]

(=]

o O
[\
o[rrrrrrrrrrT

(=)

vacuum
1

Damage probability /% Damage probability /%

30 40 50 60 70
Pulse energy /(J /cm?)

H3 REMEEHRETHBE OONELRGWRLE R
Fig. 3 Testing results of ARF 0% damage

probability under air and vacuum
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Fig.4 Testing results of ARF 0% damage
probability under vacuum and oxygen
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Fig. 5 Testing results of ARF 0% damage

probability under vacuum and nitrogen
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Fig. 6 Testing results of ARF 0% damage probability under vacuum and helium
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same laser energy under air (a) and vacuum (b)
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Fig. 8 Damage morphologies of ARF irradiated by the same laser energy under vacuum and oxygen. (a) Vacuum;
(b) 3X1072Pa O,; (C) 1Pa O,
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Fig. 9 Damage morphologies of ARF irradiated by the same laser energy under vacuum and nitrogen. (a) Vacuum;

(b) 3X107%Pa N;; (c) 1Pa N,
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Fig. 10 Damage morphologies of ARF irradiated by the
same laser energy under vacuum and helium. (a)
Vacuum; (b) 2 X 1072 Pa He; (c¢) 2Pa He;
(d) >20Pa He
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