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Wavefront Sensing Technology of High Repetition Rate Heat Capacity
Master Oscillator Power Amplifier System

Ma Xiuhua Shi Xiangchun
(Shanghai Institute of Optics and Fine Mechanics . Chinese Academy of Sciences . Shanghai 201800, China)

Deng Zewei

Abstract The operating time of high repetition rate heat capacity master oscillator power amplifier (MOPA) laser
usually lasts for only several seconds or tens of seconds. During this time, the wavefront distortion of the output
beam is changing all the time. A method of sensing the wavefront of high repetition rate heat capacity MOPA system
by a cyclic radial wavefront shearing interferometer (CRWSI) was proposed. The main structure of this system has
been designed. A simplified experimental system was established. A plano-concave lens instead of the optical
amplifier was used to generate wavefront distortion. Based on this system, the measurement accuracy of CRWSI was

certified. The results show that the difference between the experimental result and the theoretical result is 7. 8%
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Fig. 1 Diagram of optical system
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Fig. 2 Original wavefront
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Fig. 3 Interference pattern
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Fig. 4 Reconstructed wavefront
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Fig. 5 Block diagram of experimental setup

W CCD Rl I 25 B BRI R X BT AL

AT 5
B

T A AR B AR BE 1 kHz, B i 3 R
TR G iz I, TR AR CCD i1k
FEWR AR B L 2 — B [ 25 W B R X 5 5 K A
T A5 S 9 210 Hz, 3 /E N ER R R W
fiuh B A5 o RT3 A 2 A HE I UG TR 2
B — AN I LG,

ARGV Tr X AR TAEmE R oy LR B, 12
B B, B BCR B R AR TR 2 R B R P R,
10 HzMiot i 25 R 5 — 41 T W 5 80 I RAFTE T3
PLN . I 45 5 o 3 — 21 4% B0k AT T S i s
ST LA B R S8 AR I A v I i e A2 i A2 Al ik

.

ot — A SR P ke 5 AR B 0 i

5 ALY S e

Hy 8 = A 7 A 150 A% oK 5 0 o 45 SR AT X LG
JIT CATE#EAT 85 T 00 R R MOPA 0 &R 58 1 i
AL I 52 56 22 L AT R A — A TR Y R GOk )
5l 1 A DU R 6 ) S o T R R AT SR IE

TS SR B L O BRSPS s 0% 28 ok K45
B A 1064 nm R Fo. BWOLER S ECH I
K L =300 mm, 485 1 b4 B, [T BE 2 B 49

R 10% ., FIEEH ER D =2 mm, 25/ 7N
Nd: YAG FhA . i KR % o B A2 o] DLTF O il IR
R AETR B S N = D*/(AL) =12. 5313, fy st F1 it
IO 2 B8 08 i 1 AH T BEAR 4 1 [RDE G B

Fr L4 4 59 RBEY B 3 A — > F Mg
Bi. X HURFOE & B S HOR AR 77 R —E )
PR M AZ o 7 B M B il #6242 R = —1000 mm,
JE3 mm, UL TR f = —1928.5 mm,

SR Ji SR FH A 10 I 6 A58 1) B 1) 1 4 430k ) 5 Y
FiT IR A8 1575 50 - 9l 4 CCD R4 T 4480 e Ja JH—
AT MR P R AT i i

T AL AT B ORI 1. 5% IR T
WALH BT YT Ry 2. 25 97 BT 28 3 06 2 BT 3 ™
BT BR 22 I ELS (/N T 0. 14, BRI B CCD M
R /N6, 47 mm X 4, 84 mm, {8 E J1360 pixel X
1024 pixel, 11 & BF B & 1% 8] /) 512 pixel X
512 pixeliF 47115 UL EHRFLAE R /N 2. 42 mm,

6 SLHEEAR ot

T J T 5 B e T 0 A 1 3 — 4L
LA SN 6 B K AT I B 15 5
ARSI 7 R

Bl 6w dm AR
Fig. 6 High-frequency straight pattern

7 m s AR

Fig. 7 Distorted pattern



1058 i

e * 35 %

SR FHV U AT S 38 B 3 o iT AR A2 1 T 8 i [
8 Fin . KBl T 6 BEAR A & B G A B A7 7E
PRGS04 AR B — 1928, 5 mm, B A4 I Y
PR 1065 mm R i 307 6 o i 1% i e ] RLat
O & T AR O H P T v Bk T P, Hoth Bk
3064. 4 mm 3% BR A 7E BIR FL 4258 Bl (2. 42 mm)
WY S ROGFE 22y 0. 22452,

2 /rad
-
wn

400 600

) 400
P biyg, 200 20

00 O et
B8 11 gt 1Y I i
Fig. 8 Reconstructed wavefront of plano-concave lens
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