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Improvement of Gain Medium Thermal Effect in Nd: YAG Grazing

Incidence Slab Laser

Ji LinTao, Zou Yan, Li Zhitong, Jiang Menghua, Lei Hong, Li Qiang
Institute of Laser Engineering , Beijing University of Technology, Beijing 100124, China

Abstract The thermal effect of gain medium is an important factor to control the high power and high beam quality
of the grazing incidence slab laser. The Nd: YAG and sapphire crystal bonding method is used to study the thermal
effect of grazing incidence slab laser. The temperature field distribution and thermal focal length of gain media of
Nd: YAG and sapphire bonding crystal are simulated theoretically. The output characteristics of gain media of Nd:
YAG and sapphire bonding crystal and single Nd: YAG crystal are compared experimentally. The maximum stable
output power of the bonding crystal is 26% higher than that of the single Nd: YAG crystal, under the same
condition of cavity length and pump free oscillation. When the pump power is 44 W, the thermal focal length of
bonding crystal increased by 69% with respect to the single Nd: YAG crystal. The beam quality factors along the
width and thickness direction of bonding crystal are M% =1.84 and M’ = 2. 29, respectively. The beam quality
factors along the width and thickness direction of single Nd: YAG crystal are M%2 = 2. 92 and M’ = 4. 38,
respectively. The theoretical analysis and experimental results show that the Nd: YAG and sapphire bonding crystals
can reduce the thermal effect of gain medium in grazing incidence slab laser, which is beneficial to improve the
output power and beam quality.
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Fig. 3 Simulated and measured thermal focal length comparison of bonding crystal and single Nd: YAG crystal
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