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Abstract A two-pulse bidirectional propagating amplification configuration, which employs two laser pulses to
propagate along a main amplifier in two directions of symmetric space and amplifies the two-pulse, can effectively
increase the extraction efficiency for the stored energy in the amplifier, and has great application value in the field of
inertial confinement fusion laser driver. When we build the equivalent optical path, the wave-front distortion
superposition process of the two laser pulses in the process of propagation amplification is derived, and the
numerical simulation is carried out with the data measured by the Shenguang-Ill host device. The results indicate
that the wave-front shapes of the two laser pulses in the bidirectional propagating amplification configuration are
different. The wave-front aberration mainly concentrates in low frequency range. Moreover, the wave-front
distortions of the output laser pulse and the laser pulse from the pinhole of spatial filter which is with three-pass and
four-pass amplification are large. Thus, the wave-front aberration must be compensated and controlled to ensure the
quality of output beam and the beam pass through the spatial filter pinhole. These conclusions provide theoretical
guidance for the design of wave-front control scheme of two-pulse bidirectional propagating amplification
configuration.

Key words laser optics; high power laser; wave-front characteristics; numerical simulation; two-pulse bidirectional
propagating amplification configuration; multi-pass amplification

OCIS codes 140.3280; 140.3580

W B 2016-09-01; W EIMES R B . 2016-10-28
EZ B A B2 (1988—), 55 1 L BP9 AF %8 SR vy D) R O 2 Ol o B o 455 ) O T R 0T 5
E-mail: 1070264961 (@qq.com
SIffE . B 1960—) B L AR R EENF YR E AR EOCLE B MR . E-mail: xfwei@caep.cn
* BIEBK R A, E-mail: whbms4353@sina.com

0305001-1



15 "
TR SR A R A TR DR N ZERE IR R AL A4 v s A T R 2 B A I SRR SN B ) R
Iy 3 [ VR WO 2 B B 249 PRSI (TCF) 4503 de G L i L T A7 MR R B Bl B R o i 2 38 O 7 A% i ik

AR 52 5 TT A T SR R A 1R 2 45 i A A K A a8 AN 2 20 P 39 i A SO BR A 55 s A R 9 2
ST AR X 2 REBOR RGN T L WOEAE KA I i i 2 U IR K S SO AT LA T &
S W 22 1) 08 904 4% 1Y) 22 A 3ol L SRR 5 003 DR v 0 3R [T (A Ot e 05 X 9 T W A AT A B

HA FE @R T 10° ] mPrdoG- I EPLEENY N — B JF R 10° ] & J0800E B m o T8,
TR 10° T i GO B M T oK L Zhang SFUH R T —FOSURK b X 1) £ 4 O 19 2 B CR R B . K
DR TR 2 i) L X R P9 1P SR O ik o 22 R 0K 28 8 B89 A A4 75 1) T e R A 4 i T3 O 9 198 SR 0O ok b
P AT R e R B A TR LA AR T AR G A AT N A A SO i BTN A T R R Y e Ak I AR
T RGN . RO EYUR B R 10° ] 2 90RO S B O i RE 18 2 A IR R $E 7T
O PR U S 5 2 T s [ B A A L L AR R LA R RO R A TR 2R LR XSGRO ik i
P RTRAPEHEAT B 5T 5 A o DR IR 1 8 XL ) 2 i I R R) 8T SRS Ik o 194 9 i A2 R T B R L Y
S DN 8 A A AUA RN 0 A BT UK i ) i 9B R

2 OBUK I T S e R A

Ui SUIBSA IR 2 1 N5 % NISE- % N ER P S DO R (3 S SR O QUL =10 SN I 3 VS N ]
FELRFFE K oh B BUr 5 G 2 BCR RGAE T W —ACF R T A BN RE MR RIcE. ’1h
UK R 1] A2 i 70K 3R 6 10 O B s L ik BRUTE A% G 2 AR OKR R GE g 3l b, R T 86 (CML, AT CML) | g
PR (P M Py B TR IETF O (LPC, M LPC,) | N %8 R E % 2% (CSE) A4l 4 X R R K48 CAMP,
AMP,) LR 20 B AF (F 3% B FE 1D I N TR R S8 . 9 A T2 T30k o 4 03] DA A% i =5 i) 98 0% 4% CTSF, il
TSF,) /NFLAR A L I3 A% B S5 B8 CTM, A TM) iR i A AF KRS, Bl Ly Ly Loy Lo
Lot Ly, RiE%s, B PA,.PA, .PA, 4351k TSF, .CSF.TSF, H/hL,

output pulse 1 output pulse 2
TSF, PA PA, TSF,

P e AN
| \ /

injecting pulse 1 LPC, AMP, CSF PA, _ AMP, LPC,
HAN | 171
\ | /|

P L L P, CM,

2-2

L372 I’\J Lsfl
injecting pulse 2

CM

B 1 UK e R 1 4 i ik ) T 4 O B s 7 R
Fig. 1 Optical path diagram of two-pulse bidirectional propagating amplification configuration
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Fig. 2 Sequence diagram of plasma electro-optic switch control
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Fig. 3 Diagram of equivalent optical path of two-pulse propagating amplification process
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Table 1 Two-pulse wave-front distortion superposition process

Two-pulse wave-front distortion

Optical element

Pulse 1 Pulse 2
PA1, PA3 (input) Q Q:
PA2 (pass 1) Qi +Li;+Tw+P.+ Q:+Lsy+ Ty + Pt @,
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ass
P 4P, +Cwi +2C 2P, +2Cw +Cw
Q,+2L,,+2Tyy +2P,,+4D, +4D,+ Q,+2L;,+2Tyy +2P,,+40, +4P, +4P, +
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Fig. 4 Dynamic wave-front distortion of slab amplifiers. (a) Amplifier 1; (b) amplifier 2
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Fig. 8 Two-pulse far-field focal spot energy distributions at positions of spatial filter pinholes
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