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Pump-Induced Wave-Front Distortion of the 4 X 2 Assembled Slab
Amplifier with 400 mm Aperture
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Abstract Pumped with Xe-flashlamp will induce non-uniformity rising of temperature in the Nd: glass and brought
wave-front distortion with low space frequency, which is the main aberration source of the amplifier. So the wave-
front distortion of the assembled slab amplifier with 400 mm aperture is studied in this text. The calculating results
indicate that, with presently pumping configuration, the temperature rise of the Nd:glass is about 0.85 C ,the non-
uniformity temperature distributing induced “S” shape distortion is about 1.7 X 10 ° m, and the thermal-stress is
about 65 kPa. the total wave-front distortion is about 0. 3, which matched the experiment value of the Lawrence
Livermore National Laboratory (LLNL). With presently pumping configuration, pump-induced wave-front distortion
is acceptable.
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Table 1 Parameters of N31 material used in the simulations

Thermal conductivity, «/[W/(m « K)] 0.614
Linear thermal expansion coefficient, o/K 107 X107
Temperature coefficient of refractive X
—4.3X107°
index, (dn/dT) /K
Index of refraction,n, 1.528
Mass density,p/(kg/m®) 2.83X10°
Specific heat,C, /[J/(kg + K)] 0.75X10°
Elastic modulus, E/GPa 64.95
Poisson's ratio, p 0.2735
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Fig. 3 Absorption rate of the N31 Nd:glass
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