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Wang Xi'**, Fang Xiaodong'

(1. Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China;
2. University of Science and Technology of China, Hefei 230029, China;
3. State Key Laboratory of Pulsed Power Laser Technology, Electronic Engineering Institute, Hefei 230037, China)

Abstract: It has very important application value to investigate the damage performance of K9 glass
irradiated by ultraviolet excimer laser. In this paper, the experiment research on damage in K9 glass
irradiated by 248 nm KrF excimer laser was carried out, the sample damage threshold and damage
morphology were analyzed by means of metallurgical microscope and scanning electron microscope. The
comparison of laser induced damage performance between KrF excimer laser and pulse CO, laser were
investigated. The experimental results indicate that the damage mechanism of K9 glass irradiated by KrF
excimer laser and pulse CO, laser mainly follow the thermal-mechanical coupling mechanism. However,
there is apparent difference in damage threshold and damage time. For example, the damage threshold is
lower and the damage time is shorter for KrF excimer laser. This can be explained by the difference in
wavelength and photon energy between the KrF excimer laser and pulse CO, laser. The research
presented in this paper is helpful for further exploring the ultraviolet excimer laser damage mechanism of
optical materials.
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Fig.1 Schematic of the experimental setup
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Fig.2 Metallurgical microscope micrographs of damage morphology irradiated by KrF laser with laser fluence 6.5 J/cm?
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Fig.3 Metallurgical microscope micrographs of damage morphology irradiated by KrF laser with laser fluence (2)0.86 J/cm?; (b)1.8 J/cm?;

(¢)6.5 J/cm?; (d)7.5 J/em?
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Fig.4 SEM micrographs of damage morphology irradiated by KrF excimer laser with laser fluence 8.0 J/cm?
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Fig.5 Transmission laser power vs time
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Fig.6 Damage morphology of K9 glass irradiated by different lasers :
(a)pulse CO, laser ; (b)KrF excimer laser
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