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Research on Thermal Effect in High Power Diode-end-pumped
Nd:YLF Disk Laser Amplifier
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(1. Research Center of Laser Fusion,Mianyang 621900, China;

2. College of Optoelectronic Engineering and Science , National University of Defense Technology ,Changsha 410073, China)

Abstract : Through analysis for the performance features of laser diode array end-pumped disk laser amplifier,a finite

element thermal model of laser crystal Nd: YLF is established. 3D and transient distributions of temperature and ther-

mal stress in repeated pulse laser crystal were calculated when pumped by kilowatt grade and 520us duration. The re-

sult shows that fracture due to thermal stress may occur when effective pump energy is up to 10kW/cm’ and the in-

crease of heat transfer coefficient can reduce the temperature but may increase the maxim thermal stress.
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Fig.3 finite element model
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Fig.5 incremental temperature distribution in 120s
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Table 2 AT, and o, for different frequency and

heat transfer coefficient

10Hz, 1Hz, 10Hz,
h=10*W/m? - °C|h=10*W/m? + °C|h =10°W/m? + C

AT,../°C 112.2 11.7 91.4

O o/ MPa 50.9 7.4 59.7
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