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Modeling of Longitudinally Nonuniform Thermal Lensing in Diode
End-Pumped Solid-State Lasers

Li Bingbin Guo Zhen Wang Shiyu Cai Defang Wen Jianguo
(School of Technical Physics, Xidian University, Xi'an, Shaanxi 710071, China)

Abstract A method for modeling the longitudinally non-uniform thermal lensing is proposed, the laser rod is divided
into N equivalent segments longitudinally for calculations, each can be dealt as lens-like medium, so both the forward
and backward transmission matrix of longitudinally non-uniform thermal lensing can be worked out. A quantitative
analysis of the fundamental-mode distribution in a plane-parallel cavity is made using transmission matrix. The effect
of the dividing number N on waist radius of cavity mode is analyzed, results show waist radius changes with the
number N, when N is larger than a certain value, waist radius will tend to stabilization and can get closest to
realities. The smallest values of N for the waist radius getting to stabilization are discussed with the variations of the

pump power, average pump radius and rare earth ion doping concentration, individually.
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Fig. 1 Calculated temperature distribution inside the gain medium rod with finite element method.

(a) Model for FEA and (b) temperature distribution in the crystal rod
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Table 1 Parameters for calculation by FEM
Parameters Value
Absorption coefficient /m™! 512
Heat conductivity /¢ Wm 'K 1) 14
Temperature dependence
7.3X10°°
of refractive index / K™!
Length of Nd: YAG rod /mm 10
Pump power /W 20
Average radius of pumping light /mm 1
Efficiency of heat generation 0.32

90

—a—at the axis of the rod
—e—at the edge of the rod

Z /mm
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Fig. 2 Curves of temperature distribution in the

axial direction of the crystal
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Fig. 3 Schematic diagram of dividing the gain medium

rod into N segments along the axial direction
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