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Abstract: Starting from Frantz Nodvik equation and using the pulse-sequence and thir slab-medi-
um models, the propagation properties of laser beams passing through a pulsed-laser multipass amplifier
with diferent initial pulse fluences, t he recovery parameters, gain distributions, losses and beam ex panding
factors betw een passes have been studied in detail.
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1~ 4 1 T Fig. 1 T he initial and output temperal pulse profiles at
r= 0 of a2pass ampliier with different recov

ery parameters: g,( r) = 0. 06dB/cm, E =

7=0 2.7)/ em?, L = 36em, a = 0. 4% em” |, 2T=

3 s, T'= 0.8, M= 1.5,(a) Equl,=0= 0. 1]/

r=0 em; (b) Eyl 1= 0= 3]/ em
? —output temporal pulse profile /() at

------ Tinitial temporal pulse profile
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Fig.2 The initial and output temperal pulse profiles at r Fig. 3 Theinitial and output tem peral pulse profiles
= 0 of a 2-pass ampliier with different loss factors at r= 0 of a 2 pass ampliier with different
between passes: go(r)= 0.06dB/ em, E = 2.7]/ the beam expanding factors: g, ( r) =
em? L= 36em,a= 0.4%cm™!,2T= 2ns,p = 0. 0.06dB/ cm, E,= 2. 7]/ em?, L= 36cm, a=
8, M= 1.5E,l,_o=0.1J/cm 0.4%cm™ ', 2T=2ns,p= 0.8, T = 0. 8,
—output temporal pulse profie / ,(¢) at r E ) .-o=3)/cm
=0 o —initial temporal pulse profile I, ( t) —output temporal pulse profile 7 .u( t)
at r=0 aar=0 ... —initial temporal pulse pre-
file I5,(t) at r=10
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Fig. 4 Theinitial and output spatial pulse profiles of a 2-pass am plifier under different gain distributions: £ =
2.7J/ em?, L= 36cm, a= 0.4%cm™ "', 2T= 2ns,a—p = 0.8, 7= 0.8, E.l _o=0.1)/em,g(r)=
0.06dB/ em; b—p= 0.8, T = 0. 8, Einl r=0= 3J/em, go(r)= 0.06dB/ cm; c—T = 0. 8, M= 1.5,
E.l,_o=0.1)/em,go(r)= 0.06(1+ r2/4)dB/em;d—p= 0.8, M= 1.5, E, | ,_y= 3]/ cm, go(r)

= 0.06( 1+ r?/4)dB/cm
—— —output fluence profile £ ,(r) ----- initial fluence profile E, (r)
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Fig. 5 The numerical simulation exam ple of pulsed

laser passing through a 2-pass amplifier

when the designed parameters are not suit
able. go( r) = 0. 06dB/ cm, E,= 2.7)/ cm?,
L= 36cm, a= 0. 4% cm- 1,2T= 2ns, p=
0.8,7'=0.7,M=1.5,E| .. o= 5]/cm,

a—temporal pro

file b—fluence profile

—— —output temporal or fluence profie

...... —initial temporal or fluence profile
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