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Optic-thermal coupling in high-power diode pumped solid-state lasers

WANG Xiao-jun
(Institute of Applied Physics and Computation Mathematics, P.O. Box 8009-11, Beijing 100088, China)

Abstract: The interaction between the temperature field and the laser field plays a crucial role in solid-state lasers. In this
paper, the optic-thermal coupling in the diode pumped solid-state lasers(DPSSL) is investigated. From the point of view of micro-
cosmic physics, the thermal transition of particles at upper laser level makes heat generation of the laser crystals depend on the
shape of the laser beam, while the laser field is influenced by the temperature in terms of thermal partition of doped particles.
These effects, together with the usual thermal-optic effect of a fluctuation of the refraction index induce by uneven temperature
distribution, lead to a complicated coupling between the laser field and the temperature field. It is shown that the optic-thermal
coupling plays an important role in high-power DPSSL with large size beam, it also improves the beam quality by means of partly
compensating to the thermal lens.
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