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Abstract

Thermal Effect of N41 Nd: Glass Slab with 400 mm Aperture
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The thermal effect of a new large aperture N41 Nd: glass slab which is applied to inertial confinement
coefficient reaches 0. 0525 cm™
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drivers.

Key words

fusion (ICF) laser drivers is investigated systematically under the condition of high gain. The experimental results
cooling schemes, the recovery time of residual wavefront distortion is about 2.5 h, which is satisfied the designed

show that the peak-valley value of thermal induced wavefront distortion of two slabs with two pass within the
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diameter range of 385 mm X 385 mm is about 0. 844 (A = 1053 nm) when the average small signal net gain

, which is in the revise extension of deformable mirror. Following the present
requirement of launching once every 4 h. A minuteness wavefront distortion induced by thermal gas convention
exists in the system after launching 7 h. Experimental results are consistent with numerical calculation results. The
OCIS codes

study provides an experimental reference for the design of the next generation slab amplification system in ICF laser
laser optics; Nd:glass slab; slab amplifier; thermal effect
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Table 1 Performance parameters of N41-42 Nd: glass slab and N31-35 Nd: glass slab

Parameter N31-35 N41-42

Doping concentration (mass fraction) 3.5 4.14

Radiative lifetime /ps 351 355

Stimulated emission cross section /(10% em?) 3.8 3.85

Thermal conductivity x /(WemK ') 0.614 0.75

Linear thermal expansion coefficient « /(10°7 K~ '), 267.15-307.15 K 107 116
Temperature coefficient of refractive index /(1077 K™'), 267.15-307.15 K —43 —56
Index of refraction n, 1.532 1.504

Mass density p /(10° kgem *) 2.87 2.596

Chemical durability /(pgeem *«h™'), 337.15 K 26 43
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Table 2 Pump parameters and flashlamp parameters of slab amplifier

Parameter Value
Operating voltage /kV 31
Pump current width /ps 435
Pump density /(Jeecm™®) 11.8
Arc length of flashlamp /mm 1850
Outside diameter of flashlamp /mm 37
Thickness of flashlamp /mm 3
Pressure of flashlamp /(10" Pa) 2.1332
Number of flashlamp in series 2
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Fig. 1 Transient temperature rise of Fig. 2 S deformation of Nd:glass induced
Nd: glass when gain is largest by uneven temperature rise
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Fig. 3 Dynamic wavefront distortion obtained by simulation
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Fig. 4 Schematic of measuring light path
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Fig. 5 Thermal induced dynamic wavefront distortion. (a) Two-dimensional distribution; (b) three-dimensional distribution
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Fig. 6 Variation in PV value of wavefront distortion during heat recovery process
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