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Influence of Thermal Effect on Laser Diode Pumped Solid State
Laser Conversion Efficiency
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oscillation light radius and crystal materials

Abstract Under the influence of thermal effect, how to optimize the conversion efficiency of laser diode (LD) end
pumped solid-state lasers is analyzed. Considering the effect of pump beam distribution. the laser medium and the
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resonator structure, a simulation algorithm is designed to calculate the thermal effects and laser conversion
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efficiency. The results show that thermally induced loss is relevant to pump radius, pump power, cavity length,
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It is independent of output mirror transmission and repetition rate
Considering the existence of thermally induced loss, there are optimum pump parameters and resonator parameters
which make the conversion efficiency of Nd: YAG largest when pump power is fixed
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Table 1 Physical parameters used in simulation

Parameters Values

Pump wavelength /nm 808
Oscillation wavelength /nm 1064
Fluorescence lifetime /ps 230
Radiation cross section /(107% cm?) 33

Absorption coefficient /em ™! 7.1
Heat conductivity /[W/(cm+K) ] 0.14
Quantum efficiency /% 75.9
Refractive index changes with 73

temperature /(107% K™1) :
Crystal length /mm 3
Gain medium refractive index 1.82
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loss and conversion efficiency
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Table 2 Examples of laser design

P./W w, /mm L /ecm T /% Repetition frequency /kHz Loss /% Conversion efficiency /%
10 0. 29 10 1 70 1. 32 45.65
15 0.31 8 1 70 1. 09 44. 81
25 0.32 1 70 2.30 43.61
50 0. 38 1 70 3.10 41.76
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