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Numerical simulation of pumping uniformity and thermal effects
of LD end-pumped slab amplifier
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Abstract: In order to obtain high bright and high-average-power output of diode pumped solid-state laser, the temperature
distribution in the laser medium and thermal lens effectssessential for improving the laser performance, were analyzed. With the
help of ZEMAX software, the distribution of pump light/An gain material was analyzed when end-pumped by high power LD.
Simulation results showed that the optical field distribution was uniform with that in end-pumped structure. Then applying the
pump power density in gain material to LASC-AD software, under the condition of the amplilier before and after being seeded,
with the pump power of 2400W, the maximum temperature differences were 68°C and 54. 7°C respectively, maximum thermal
stress were 90N/mm’ and 67N/mm” respectively. Therefore, when the pumping power was lower than 2400W, there was no
threat for the laser gain medium under the entire operation of the amplifier. The simulation results have a certain reference value
for the design of high-power diode-pumped slab amplifier.
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Fig. 1 Sketch of an end-pumped slab( coordinate axes are defined)
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Fig.2 Pump absorption efficiency, pump absorption uniformity and pumping
figure of merit as a function of absorption depth for the case R, =0
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Fig.3 Schem f the end-pumped zig-zag slab coupling system
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Fig. 4  Absorbed pump power density on width-thickness planes, z =
-30mm, z= -22. Smm,z = — 18. S5Smm cross faces of the slab and

middle of the slab
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Table 1  List of parameters for computing

thermal conductivity x/(W «+m ™' - K1) 14
specific heat ¢/(J - kg™' - K1) 590
mass density p/ (kg + m ™) 4560
Young’ s modulus £/GPa 3
Poisson ratio v 0.28
thermal expansion coefficient o 7.5x10°%
film coefficient for fluid cooling A/( W - mm 2 « K™) 0.05
initial temperature of heat sink Ty/K 290
beam waist w, /mm 2
absorption coefficient a/m ~* 400
coupling efficiency 7, 85%
absorption efficiency 7, 80%

heat load ratio 7, 32% (43% )
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Fig.5 Pump power is 2400W temperature distribution and stress intensity

distribution
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Table 2 Temperature distributions and equivalent stress of laser slab media

no seed have seed
pump
temperature  thermal siress  temperature  thermal stress
power/W
difference/°C /(N » mm~2) difference/C /(N - mm2)
2400 68 90 50.7 67
3600 96 127 72 95
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