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Fig. 2 The initial and output spatial pulse profiles
{a) the gain coefficient go = 0. 02 dB/cm, the initial pulse has a Gaussian profile in both time and space domains, and En|r=0=1J/
cmty (b) the gain coefficient distribution go{r) = 0. 02(1 + #?) dB/cm?, the initial pulse has a 6-order super-Gaussian profile in both
time and space domains, and Ei.|,—=0 = 5 J/cm?. The calculation parameters arev = 3.5 X 10~2cm2, E, = 2. 7 J/em?, a = 0. 4
%em=1, T=0.92, and 21 = 2ns. “——-",; output fluence Eon. “----"; gain coefficient distribution go(r) . “+----+", initial fluence
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Fig. 3 The initial and output temperature pulse profiles at r = 0
(a) the gain coefficient go = 0. 02 dB/cm . the initial pulse has a Gaussian profile in both time and space domains, and Eip{smo = 11/
cm?; (b) the gain coefficient distribution go(r = 0) = 0. 02(1 4+ r?) dB/cm?, the initial pulse has a 6-order super-Gaussian profile
in both time and space domains, and Ein|,—-0 = 5J/cm?. The calculation parameters are ¢ = 3.5 } 10~ ¥em?. E, = 2. 7 J/em?. a
=0.4 %em~ L, T=0.82, and 2r = 2ns. “-—", output fluence [, (¢) atr = 0, “----", initial temporal pulse profile I\n(¢} at
r=20
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Fig. 4 The initial and output spatial pulse profiles calculated by total-loss-factor approximation and thin-slab-loss-
model. The calculation parameters are Ny = 1. 68 X 10"em=3, 6 = 3.5 X 107 ®cm?, E, = 2.7 J/em?, a =
0.4%em™!, 2r = 2 ns, and Fi|,0 = 1 J/cm?
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model, “-——" output fluence E., calculated by total-loss-factor approximation
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Changes in High-power Laser Beams Passing through
a Pulsed-laser Amplifier

Zhang Bin Lu Baida
(Institute of Laser Physics &. Chemistry, Sichuan University, Chengdu 610064)

Abstract By using the pulse-sequence model, changes in pulse profiles and fluence of laser
beams of arbitrary spatial and temporal profiles after passing through a pulsed-laser amplifier
with an arbitrary gain distribution have been studied in detail. Moreover, numerical
calculations have been performed and compared for two cases: (|) the losses can be
substituted approximately by a total loss factor T, and (2) the medium is divided into a
series of thin slabs with certain gain distributions and loss factors 7, (T = [[.T:). As a
result,the condition of the total-loss-factor approximation has been given.

Key words pulsed-laser amplifier, spatial and tcmporal profiles, gain distribution, total-

loss-factor approximation



