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Abstract A novel method to calculate the thermal focal length of corner-pumped slab lasers is proposed. Traditional
methods generally use uniform distribution or exponential decay distribution to characterize the heat distribution, and
the difference between calculation results and the experimental value is not small which is against the further cavity
design. Tracepro software is used to trace the pump light in the medium so as to get the accurate heat distribution
within the gain medium, and then the temperature distribution and thermal focal length is calculated. The calculation
results of this method are according with experiments much better than those of the traditional. This method is of
general applicability, and is especially suitable for lasers with novel pump ways and special shape gain media.
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Fig. 3 Facular shape of pumping light on the incident plane of the slab crystal through the optical coupler
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Fig. 5 Temperature distribution in the doped area. (a) xz plane; (b) yz plane
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Table 1 Experimental results of thermal focal length in x and y directions under various effective pump powers
P./W w'o, wo, d;—1, ds—1, fo/m fy/m
11.5 0.2383 0.2679 911. 30 916. 15 0.411 0.142
14.1 0.2379 0.2624 915. 50 923.21 0. 325 0.113
18.5 0.2373 0.2588 919.71 937.90 0.239 0.076
20. 1 0.2367 0.2519 924.07 941. 67 0.221 0.072
23.5 0.2359 0.2493 926. 95 957. 37 0.178 0. 060
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