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Abstract

Numerical Simulation on Intracavity Adpative Optic System
in Heat Capacity Laser

Wang Xiaojun Zhang Feizhou
(Institute of Applied Physics and Computational Mathematics, Beijing 100088, China)
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A theoretical model on the intra-cavity adaptive optic (ICAO) system is proposed. The method of
numerical simulation is used to prove its possibility in the high power solid-state lasers. The study on a heat capacity

5l

number of the sub-piles of the wavefront sensor, unit distribution of the deformable mirror and order of the

laser with larger intra-cavity aberrations and kilo-watt output shows that the ICAO system improves the beam quality
=]

significantly. Therefore, the ICAO configuration and the control process are checked theoretically. Physically there
are complicated non-linear couplings among ICAO and other physics processes inside the resonator. The simulations

aberrations expected to be compensated is required.

Key words

show that the ICAO system is sensitive to certain errors due to these couplings. Therefore, a subtle match among
lasers; heat capacity laser; adaptive optics; beam quality control
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Fig. 1 Schematic configuration of the intra-cavity AO system
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Table 1 Material parameters used by the simulation(300 K)

Parameters value
Density /(g /cm®) 4.56
Specific heat /(J « g ' « K) 0.59
Thermal conductivity /(W « K™! « cm) 0.12
Modulus of elasticity /(10° MPa) 3
Pisson ratio 0.25
Thermal expansion /(107°% K) 7.5
dn/dT /(107 °K) 7.3
Simulated emission cross section(R,—>Y;) /

(107" em?) o0
Fluorescence lifetime /ps 230
Index of refraction 1.82

Ratio of heat generation (unextraction) /% 43
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Fig. 4 Decoupling method in time domain on coupling processes
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