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Analysis of Self-Adjusting Compensation of Thermal Lens in
Rod-Glasses Heat-Capacity Laser

Wu Wuming Guo Shaofeng Xi Fengjie Xu Xiaojun
(College of Optoelectric Science and Engineering , National University of Defense Technology ,

Changsha . Hunan 410073, China)

Abstract Under the study on rod Nd-glasses heat-capacity laser thermal lensing, the general expressions of the
thermal focus length are derived. The self-adjusting compensation is presented in theory. Using the characteristic of
Nd-glasses, self-adjusting compensation system for thermal lens focus is designed to weaken the effect of the thermal
lens on light pumping glasses heat-capacity lasers. Thus, a stable output spot radius can be achieved while the
thermal lens focus varies in a broad range. In order to study the effect of heat-capacity laser thermal lensing., a
wavefront curvature sensor comprising a phase defocus grating is used to measure the focus length. The result
indicates that the heat exchange sets up a heat balance in about 20 s after pumping. With the increases of the numbers
of pumping pulses. the thermal focus length deceases.

Key words laser technology; rod-glasses; heat-capacity laser; focal length of thermal lens; self-adjusting
compensation
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Table 1 Properties related parameters of Nd: phosphate

Temperature /K 300
Length /em 2
Pumped length /cm 50
dn/dT /K™! —4.3X107°
Thermal conductivity /[W/(cm « K) ] 5.58X10°°
Density /(g/cm®) 2.83
Specific heat /[J/(g « K)] 0.75
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Fig. 1 Scheme of self-adjusting compensation
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Table 2 Experiment results
Numbers 10 20 30 40
Focus length /m 164 92 61 52
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