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Fig. 1. (a) Schematic diagram of laser head; (b) a three-dimension view of the Nd:glass slab.
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Table 1. Thermal properties of Nd:glass.
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(color online) (a) Transverse heat density distribution of Nd:glass; (b) transverse temperature
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Fig. 3. (color online) Thermal stress distributions in Nd:glass slab: (a) z direction; (b) y

direction; (c) z direction; (d) ay direction.
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Fig. 4. (color online) A map of depolarization from the numerical simulations: (a) a single Nd:glass

slab; (b) six Nd:glass slabs.
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Fig. 6. Experimental setup for the estimation of the
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Fig. 11. Experimental setup for the estimation of the thermal-

stress induced birefringence in the multi-slab chamber.
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thermal depolarization in six Nd:glass slabs.
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Theoretical and experimental investigations on
wavefront distortion and thermal-stress induced
birefringence in a laser diode pumped helium gas-cooled
multislab Nd:glass laser amplifier
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(National Laboratory on High Power Laser and Physics, Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of

Sciences, Shanghai 201800, China)
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Abstract

Thermal effect is still the most serious problem: it restricts the high power and high beam quality of solid laser
to be further enhanced. The efficient thermal management is an important approach to suppress the thermal effect. In
this paper, the thermal effect in a gas-cooled laser diode pumped multislab Nd:glass amplifier operating at a repetition
rate is investigated in detail both theoretically and experimentally. The three-dimensional distributions of temperature,
stress, strain, and birefringence are calculated by a finite element analysis. Based on these data, the thermally induced
wavefront distortions and depolarization losses are determined with considering six slabs and one laser head. It is revealed
that the theoretical data are in good agreement with the experimental results: the total wavefront distortion is 6.77A

and a depolarization loss of more than 90% accumulates over six slabs when the heat deposition is 0.7 W/cmg.

Keywords: laser diode pump, thermal effect, helium gas-cooled, Nd:glass laser amplifier
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