#32% H12Mm b= = SO Vol. 32, No. 12
2012 4 12 A ACTA OPTICA SINICA December, 2012

% R Jic SO BOR 25 B B TBOR 388 ] F 5
KEE' H@ %%ﬁz T qug%1 I T L ﬂ‘ﬁiﬁl

< Hh [ B2 e b R LM S BT S S R O B S SR E . B 201800)
° o AR R R T B RO A R TR ST . i 201800

TEE S RO o] B RF S e T RO R G O MR RE T L R AR AL R S AT 9 R I g R
T B8 KT, 3 Gerchberg-Saxton(GS) #1814 5 1 AR 4 58075 T 4 A0 400 B 5 1 Ik o 8ok 19 B8 4 il K
T[] R0, B 245 s i L O o B T R A R A3 A 255 RO R 0 S B 0 ) S T AR A K b i I S O . AR AR R
FR 38R T 92 IO P B Al O LA T AR I A B O R S R R T A Ak T O i K S i 9 JR] R R bR T 5 (]

RS Sk PR WA SRR B
K BOEIEF TENT RO 5 336 ) R 5 TR B A BB B 5 M b 0 BE IR S A AT
hESES 0436 X#kFRiRES A doi: 10.3788/A0S201232.1214003

Research on Inverse Problem of Broadband Amplification
in Multi-Pass Pulsed-Laser Amplifier

Zhang Junyong' Zhang Yanli' Ma Weixin® Zhu Jian®
Liu De'an' Zhu Jiangiang' Lin Zungi'
' National Laboratory on High Power Laser Physics, Shanghai Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences , Shanghai 201800, China
? Shanghai Institute of Laser Plasmas, China Academy of Engineering Physics, Shanghai 201800, China

Abstract The inverse problem of broadband amplification is very important in research on the properties of laser
amplifier. Analytic electric polarization in the temporal domain is applied to broadband amplification in the sub-
nanosecond time scale. The inverse problem of broadband amplification is studied and simulated numerically in detail
by use of genetic algorithm and Gerchberg-Saxton (GS) algorithm, namely, to solve the input pulsed-laser spatial and
temporal shape from the given output pulsed-laser and laser amplifier parameters. On one hand, analytic electric
polarization in the temporal domain is more effective to solve broadband amplification, on the other hand hybrid
intelligent algorithm greatly simplifies the inverse-problem modeling of broadband amplification, and accelerates the
convergence of the solution to inverse problem.
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Fig. 2 Normalized input intensity distribution based on inverse problem of broadband amplification (relative to

expected field). (a) 2D intenisty distribution; (b) intensity distribution along radial direction; (c¢) temporal shape
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Fig. 3 Normalized input intensity distribution (relative to expected field). (a) 2D intensity distribution; (b) intensity

distribution along radial direction; (c¢) temporal shape
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to expected field). (a) 2D intenisty distribution; (b) intensity distribution along radial direction; (c¢) temporal shape
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