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Abstract The integration—test—-bed (ITB) device is established for research on inertial confinement fusion(ICF)
in China. The single—beam output energy reaches 19.6 kJ successfully when the fundamental frequency emission
wavelength is 10563 nm and the pulsewidth is 5 ns. Experimental results of thermal effect of 400 mmx 400 mm
aperture slab amplifiers in ITB devices show that the peak—to—valley value dpy of pump—induced wave—distortion
of the whole laser chain is about 5.3 4, in the revise extension of deformable mirror, when the gain coefficient is
5.28% cm'. Combined with the optimizations of heat management, the thermal recovery time is about 2.5 h, which
can satisfy the requirement of 4 h/shot.
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Table 1 Thermal Properties of N31 neodymium glass

Property Value
Thermal conductivity, & /(W/mK) 0.56
Linear thermal expansion coefficient, a /K™ 1.27x107
Temperature coefficient of refractive index, dn/dT /K™ -4.3x10°
Index of refraction, n, 1.532
Mass density, p /(kg/m’) 2.83x10’
Specific heat, C, /[ J/(kg-K)] 0.75%10°
Elastic modulus, E /GPa 64.95
Poisson’s ratio, u 0.2735
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Fig.2 Transient temperature distribution in neodymium glass Fig.3 Transient temperature rising of cladding
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Fig.5 Simulated calculation results of dynamic wavefront
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Fig.8 Wavefront distortions in thermal recovery process in whole bunch of laser. (a) 10 min; (b) 50 min; (¢) 150 min
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