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Abstract A simple method using an astigmatic cavity to determine the thermal lens of laser crystals is reported. At
certain resonator parameters there is a certain thermal focal length, which meets the requirement of making the beam
size equal at the tangential and sagittal planes. Based on the ABCD matrix, the relation between the cavity length and
the focal length is obtained. The relation between the cavity length and the pump power can be established by
observing the spot pattern. Thus, the thermal lens length can be obtained by a middle parameter, that is, the cavity
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length.
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Fig. 1 Configuration of astigmatic resonator
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Fig. 2 Measuring principle
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Fig. 3 Focus of accessorial lens versus cavity length
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Fig.4 Schematic diagram of the experimental setup
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Table 1 Cavity length versus the focal length of the

accessorial lens and the incident pump power

Thermal focal Distance between

Pump power /W

length /mm M, and M, /mm
186 101.9 18.9
170 99 22.05
164 97.8 23.1
158 96. 6 24.15
153 95 26. 25
151 94. 2 28. 35
149 93.6 30. 45
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Fig. 5 Light spot patterns of output beam
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Fig. 6 Thermal focal length versus pump power
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at the pump power of 30.45 W
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