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Abstract

Bondability Criterions of Laser Crystals

Wu Ting Li Zhitong Hui Yongling Jiang Menghua

Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China

Key words

As laser materials, bonding crystals have an efficient thermal management. They can decrease the
criterions for the three composite crystals are discussed, and the difficulty in crystal bonding is compared. Taking

Lei Hong Li Qiang
deformation and fracture at the end face of crystals, and reduce wavefront distortion of laser. Based on the bonding

the YAG-Nd: YAG crystal for example, the optical contacting experiment verifies the rationality of the bondability
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interface gap closing theory, the bondability criterions of laser crystals are analyzed, the Hamaker constant and

surface energy are calculated when Nd: YAG, Nd: YVO, and sapphire are optical contacting, the bondability
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criterions, and the pump experiment for the bonding crystal after heat treatment proves that the bonding strength
and the bonding stability fulfill the experimental requirements. The method for judging crystal bondability criterions
provides references for selecting bonding materials and optimizing bonding process parameters.
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Fig. 1 Mathematical model of the local bonding interface profile
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Fig. 2 System consisted of two planar semi-infinte media 1, 2 and intermedia 3
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Table 1 Measured RMS roughness and summit radius of crystal surfaces

¢ /nm R /mm
Nd: YAG sampling area 1 0.332 0.16+0.04
Nd: YAG sampling area 2 0.390 0.1640.04
YAG sampling area 1 0.721 0.16+0.04
YAG sampling area 2 0.863 0.1640.04

Note:RMS roughness ¢ and summit radius R are measured from an 80 pum X80 pm sampling area with a zygo optical surface

profiler.
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(b) YAG-Nd: YAG composite crystal after optical contacting
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