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Thermal Effect Research of Longitudinally Pumped
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Abstract The big thermal refractive index coefficient and the thermal expansion coefficient make the thermal effect
of liquid laser media greater than those of the solid laser media. Therefore, it is important to study thermal effects of
liquid media in gain area during pumping time. According to the energy equation, the wavefront disfortion of the
beacon beam induced by the temperature gradient is calculated theoretically in the longitudinal pumping geometry.
When the pumping power is increased from 5.9 W to 12.4 W, the Strehl ratio of beacon beam drops from 0.9133 to
0.6174. With the application of wave-front curvature sensing theory. the thermal effect of Rh6G is studied
experimentally. Under the same pumping condition with those of theoretical calculation, the Strehl ratio of beacon

beam drops from 0.9133 to 0.6174. The beam quality becomes worse seriously.
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Fig. 2 Structure of phase grating wave-front

curvature sensor
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Table 1 Parameters for calculation and experiment

Power /W 5.9.,12.4
Pump light
Radius /mm 2
) x direction /mm 11.3
Scale of pupil o
y direction /mm 8
Probe light Wavelength /nm 632.8
Absorption coefficient /cm ™! 100
Density /(g/cm®) 0.78
Liquid laser Specific heat /Jg ' K™! 2.2
media Velocity /(m/s) 0.22
Refractive index 1.36
Heat refractive coefficient /K!  —4.1X107"
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