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Input Parameters Input
data
Energy [nJ] E.. 1.0
Spectral bandwidth [nm] A 3.7
Pulsewidth [ps} o 350
Gaussian order m 20
Beam diameter [mm] d 1.9
Center wavelength [nm] A 1052
Linear chirp amount b 1103
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Optical Components Loss(%)
Mirror [M1] 0.9
Mirror [M2] 50.0
Pockels Cell [PC1, PC2] 4.0
% plate 0.4
A 0.2
" plate

Lens 0.5
Polarizer 3.0
Pinhole(diameter 1.8 mm) 11.0
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Properties Nd:YAG HAP4 Ti:Sapphire
Nonlinear refractive index (X10™%) 4.09 1.25 1.23
Refractive index (at A,) 1.829 1.533 1.76
Center wavelength [nm] 1052 1052.7 700-1100
Fluorence linewidth [nm] 0.45 27 122
Saturation fluence [J/cm?] 0.44 6 0.9
Stimulated emission cross section (X102 cm?) 65 36 28
Fluorence lifetime [us] 230 230 3.2
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A Numerical Analysis of the Amplification Properties of
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The simulation code was developed to analyze the amplification properties of the regenerative ampli-
fier, such as gain narrowing, nonlinear effect, and energy saturation. To reduce gain narrowing in
the regenerative amplifier, the input pulse with a symmetrical shape and the same center wavelength
of the active medium should be amplified in the active medium with a broad fluorescence linewidth.
In this respect, Ti:Sapphire with a low nonlinear refractive index, a high saturation fluence, and a
broad fluorescence linewidth is the most appropriate medium for the regenerative amplifier. The know-
ledge and the important parameters were acquired for the optimum design of the regenerative ampli-
fier.



