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Table 1 Basic chemical and physical properties of Nd: YAG

molecular formula  crystal structure  modulus of elasticity/(kg *» ecm™?)  rupture stress/(kg + cm™?) - melting point/C

Nd:Y; Al; Oy, cube 3X10° (1.3~2.6)X10° 1950

. th 1 i fficient (0~250 C)/K™!
density/(g « em™*) Mohs hardness crma’ expansion coellicien )/

chemical properties
[100] orientation [110] orientation [111] orientation prop

4.55 8.5 8.2X107° 7.7X107° 7.8X107° high stability

* Nd: YAG can not be dissolved to H,SO,, HCl, HNO,, HF at room temperature, but can be dissolved to H; PQ, (=250 ‘C)
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Fabrication of Nd: YAG crystal slab using composite lap

Xie Ruiging' , Liao Defeng', Wang Xiaobo?, Yuan Zhigang’, Zhong Bo',
Chen Xianhua', Wang Jian', Lei Xiangyang', Hou Jing'
(1. Research Center of Laser Fusion, CAEP, Mianyang 621900, China;
2. Institute of Railtransport, Southwest Jiaotong University Changzhou, Changzhou 213100, China)

Abstract: The present work investigates the fabrication process of precision Nd: YAG crystal slab which is extensively used
in high-power slab lasers. Properties of the crystal and problems during fabrication were analyzed. A novel process based on the
composite lap was proposed. Fabrication of a 100 mm X 30 mm X3 mm sample revealed the validation of this process. Experiment
results indicated that the composite lap was superior to conventional lap material for controlling edge collapsing in polishing
process. Defect-free surface could be obtained using optimal size and size distribution of Al, O; slurry. The surface figure of slab
TIRs surface was 0. 2171, while that of the end surface was 0. 1A. The surface roughness approached 0. 55 nm RMS. The preci-
sion of the intersection angle was 2".
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