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Abstract
parametric chirped-pulse amplification system with type I noncollinear phase matching structure is discussed. With
the two LiB; O; (LBO) preamplifiers and one YCa, O(BO;); (YCOB) power amplifier, highly stable, high-conversion-
efficiency and good beam quality signal output is got by shaping the pump beam’s spatiotemporal profiles to super-

Using a three-dimensional spatial and temporal numerical model, optimization design of 1 J-level optical

Gaussian shapes. using the walk-off compensation structure and choosing the crystal's length on each stage. This

design can meet the requirement of SG- || upgrade project’s front-end.
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Fig. 2 Signal output energy versus length of the crystal for LBO preamplifier design. The solid curve represents the

pump input intensity of 360 MW /cm?,
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Fig. 4 Temporally integrated one-dimension spatial intensity distribution of the x(solid line) and y(dashed line)

directions through the beam center for the OPA2 with L=36. 15 mm and L=237.6 mm
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Table 1 Optimized OPCPA system parameters

OPA stage 1 2 3
Crystal LBO LBO YCOB
Crystal 7.0X7.0  10.0X10.0 45.0X45.0

aperture /mm
Crystal = 5
arvstal g9 52 20.5X2 8.5%2
Pump pulse 3.0 4.8 20.0
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duration /ns 8 ° °

Pump pulse 0.2 0.5 8

energy /]

Pump pulse

intensity / 360 360 330

(MW /cm?*)

Input signal 3.0 4.2 18.0

aperture /mm
Input signal
duration /ns 8.3 5.3 o
Input signal 5% 10" 50 7.6X10"
energy /i)
Output signal 68 1.1X10° ~10°
energy /pl (theoretical) (theoretical)
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