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Experimental Research on Femtosecond Optical Parametric
Generation and Amplification
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WANG Xiao-dong, ZHOU Kai-nan, WANG Fang, LIU Lan-qin, XIE Xu-dong, GUO Yi
(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract Based on super-continuum white light (SWL) injection, a new method of high-energy femtosecond optical parametric
amplification (OPA) is put forward which can realize the zero synchronization between 800 nm pump laser and 1053 nm signal laser,
and overcome the gain narrowing effect during small signal gain amplification. In the experiment, a broadband 1053 nm laser pulse is

obtained with duration of 93 fs and energy higher than 2.6 mJ just with only one stage optical parametric amplification.
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Fig. 1 Experimental setup of the OPA
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Fig.2 OPA signal spectrum near 1053 nm

1010 nm — B & B 1080 nm. [FlM, 76 8% i K
a8k OB KR 1053 nm B, W B HFES
BRKPHGERRH#T THRUE, ERNE 3
Bim, N UEH, ASEBBMKEZEHFET
800 nmPh FYGiEMBER .

3000 4 ——before amplifier
29500 4 A ﬁ\ -~ aller amplilier
E!
£ 2000 / [J ‘

b '}!4‘{ W )&
715004 i ]
[39] 4 AR
£ 1000 , ;
500 4
00 750 800 850 900
Wavelength /nm

3 o2 AN T35 S R
Fig. 3 Pump spectrum depletion of the OPA
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Fig. 4 Group velocity mismatch in type- I MgQO: LiNbO,
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Fig.5 Optimized pump spectrum
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Fig. 6 Width of the amplified signal
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