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Optical Parametric Amplification in Periodically Poled LiNbO; for

High Energy Perawatt Laser System Front End

GAO Yan-xia, ZHAO Gai-qing
(Department of Applied Physics, School of Physics, University of Shenzhen, Shenzhen, Guangdong 518060, China)

Abstract A simulation program is finished for applying the optical parametric chirped pulse amplification (OPCPA)

technique to the high energy perawatt laser system. Taking periodically polarized LiNbQ; optical parametric

amplifier as an example, the influence of noncollinearly angle, crystal length, gain bandwidth and high — order

nonlinear effect on the front end OPCPA under quausi-phase matching conditions is analyzed. This work provides

theoretical and experimental reference for the design and application of OPCPA.
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Fig. 1 Dependence of group velocity mismatching on

noncollinear angle in periodically poled LiNbO;
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Fig. 3 Profile of pump and signal light pulse with
crystal lengths 12. 5 mm (a) and 19. 7 mm (b)
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Fig. 4 Relation of parametric light intensity and crystal

lengths with input signal light intensity 8 MW/cm?

A DU H A B AR R AR O 9. 2 mm, AT B R Y
VIR AGHE SO/ MM AR B R B, kg
KEAE, R T —E KERIELERE, 7Tk
BR IR G565 H, s e My s A 55t
56 I AR 8 i AR BE BUR AR AL (EL
3.4 BEHIELMERR XS B AR BB KH R
ey

X FZEASEHKR, HHEEREE GW/
om’ BRES, @ WEAKEEEE, mHIFERE
L OAIRE AR LR LS B ) Ve | 35 4 i A=y I -l
RE 2 81 KN S s R P AR TRER M55
AN PRARGE e T M BE R 25 B9 AP0 B SR , 4 1A
Sk 2 Bion. MWEIHFRE % BRI L
W5 7, IS B A B R M R AR BER R . il M B
BlZ, A ERRGFESRMABRNERERS,
PRI L P A B AR 18 » AT 5 (B BT

<
&

@ e 1
0.3 .

Normallized intensity
<D
3]

0.0 2 - -
15  -029 0.1 !

Time /ns
0.4

0.3}

0.2 ¢

0.1}

Conversion efficiency

0.0 - ~ :
8 15 25 39
Superlattice length /mm
5 HzEtEE@MERENEODSRERENXR
MLk 1. A% B = Frae ezl ; th4R 2.2 B = AE R W30
Fig.5 Profile of pump beam (a) and conversion
efficiency (b) versus crystal lengths
(curve 1; without the 3rd nonlinear effect;

curve 2;: with the 3rd nonlinear effect)
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