55 36 4 BOoE WMt 2 i —— OB AR BB ]
2009 4F 6 A CHINESE JOURNAL OF LASERS L

X EHS: 0258-7025(2009) Supplement 1-0225-06
IO IR Bl 3% I RS R G T Kkl
KikR AKE B & HEL % B R¥E £ i

b [ TR BT T B HOE R AL PG, PUJI 43 FH 621900)

E ETHO6-TRESEE SR OGS RG0SR WS ST g 45 1 W90 T H b iy R R 2 R o) 0, $2
B TR L I R R 3 S S TR T T A . A SR Ol R A g T % [ IR IR K 8 2 I IR A AR A R HR R
AR T BIE R OG RS S AR (PP MISE & i AME R SR AIBUE S IR T YK AR TE B
(DND 1 i S AL AR 7 A/ AR AR T 8+ 2 it SRl AR 7P Rl 5 28 I B AT R B4 A 00 o RS HLE5 SR SR WL SR A/
HARARTE 5t 42 P S2AEALAR ™ 19 7 58 BE A A5t 52 30 4 5 B 2R 90 U6 Wy 74 4 11 ] HsF 3 T LA e o 3 92 30 ] B R
SRS AT I EESR, hy R of 1R B 2 [ R O IR Sl 45 AR O R R AL IS AR AR

XEIW SREARME T OTAME BEN R BB

hESES TN248. 1 XEEARIREE A doi: 10.3788/CJL200936s1.0225

Reasearch of Wavefront Correction System in Laser Driver

Dai Wanjun Hu Dongxia Zhou Wei Zhao Junpu Zhang Kun Jiang Xuejun Jing Feng

(Research Center of Laser Fusion . China Academy of Engineering Physics . Mianyang, Sichuan 621900, China)

Abstract Based on the theoretical and experimental results of adaptive optics system application in SG- Il prototype
facility, the main scientific and technical problems were researched and solved, the efficiency was verified by
experiment. In order to fulfill need of future high power solid-state laser driver wavefront correction, the scheme of
combined adaptive optics system with continuous phase plate (CPP) was researched in theory. “One big deformable
mirror (DM) with one CPP ”and “One small DM with two CPPs” schemes were analyzed by numerical modeling. The
result showed that the latter scheme can achieve the goal of controlling the entire beam wavefront, and fulfill the
need of focal spot size and uniformity for physics experiment. The results can also provide theoretical reference to

design wavefront correction system in high power solid-state laser facility.
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Fig. 1 ICF laser driver facility in China

SR PRE R 1 i O R o R E R T S K
FEIBBE DG TT I N TAR bR 907 U B I % 25 i
KA B A EIE %5 25 5 T B IR MRl FoRAT T 8
B HEWOGE I ETROE R GE FE 8 B0 3O
WAL E AR SR . e B B AR AL T R F g
HA22A 70 mm X 70 mm, M4 S 5 A AL AR 02 T 320
MEZ WA, B OE K 5 mmX5 mm, SLERESHE
B R Bk P T B s B T O AE 10 A
AT SR AR BR P B v 95 06 Rl et A 448 Tl K AR TE T #E 1T
8 BEHOEXT 700 pm /L 9026 LA I ZEFLALCR

R 25 B DT A A ] AR R ) B S
00 25 SR B S IR TR R S T A A o T B
il DR PR J2 R Y = 8 OB 1) AL« 2 ) A ) A, 2
il 2 3k 4 T i g 1) 3 L 1) At 5 37 Jeg S ) il
fifk T 37 A2 i 2% 0 1 T IR A A N g A I R 4
JRn TR L, DN 4 25 8 1) A T2 Fife R i A B R B Y AR
i Joy 7 & AN AR
2.1 = 8] g iR #R 4 FL 18] &

K1 AO RGP PR RE 5 - I M A28 48 rp 7

O WOt ik 2 (A1 08 45 /N FL I AR BRE3 KL 7= AR
S5 BT AT S 1 ARE SR L 4 B s R ALY . /2
S I P - TIT D 76 2 8 B 25 A0 1 ik R
N P PR A TE 11T S G35 0 AL A AR 56 R L 3P ()
JEXT/INAL BUR G AR TR /N LIENS . (D) J2 AO REEHF
ORE T HOE N LB I SEBR 1 O (o) /&2 AO R 50
X IO # S BOK FR G I W AR P AR OE S O
FLI A 00 o PR 0 A OE S5 B0AE B AR B EE, 5 40 RE
et S A B /N LR S A 3 B AL 3 0 E O 3 R
O ILIE 3Ca) . DA 322 R A A H R T BUE xR B
a2 2 L PR HE AT BRI, — B B 1 R] D) % i A AL
[, DL 2 (D) fH X FE A B T AO R 58 1Y+
AE ST, AR L 2Co) £ BE A o0 A R A H 4 R
Fo /LIRS /DN o #5725 073 0O o 1 7 = BRIDKE
L HEE SO T B L B R
b Rk P LR R[] B R AT L R O e oA
5 AO R IR IE Z [ TAF W fe , B0 7E ok 28
T AT AR TR 4R 5 0 b IR RS B 3K S s L AR
S SEATUE T oE LS TN AR G0 U A R AT P AL

L’%



LAl TR WOLIK S P AT+ EE R G R Oy BT 227

1E X RERE 2 G 06 E 3k B it i T A R RG OE 5
ARSESLIE % A R BiE T LR TR
IR A 3(b) .,

K2 IRBUNLA EBOCHETERE R A ME N o () /ML
JRFs (b)) AO HF 365 (o) AO 2 K A1 35 (D) AO
PR H, Hs 4] 34
Fig. 2 Focal spot in location of filter hole. (a) size of
hole; (b) AO open loop; (¢) AO closed loop(full
voltage) ; (d) AO closed loop(limited voltage)

B3 BIHMKIEERMIES R, (T AR
BCHETT 5 (o) i B 07 = F il AR ot 5
Fig. 3 Near-field when AO closed loop. (a) before

alignment improvement; ( b) after alignment

improvement

fifp DR 3k 2 ] 8 0 45 1 L 1] A 114 S B S ok £ A
2 T B i AR A T AR TR R O R SRR AL E .
AT RLR R HOR 7 288 W 1) R 32 750 R ot
YR 1 0 TS B 0 R A A T S S o7 T A AL
PRI TT A S B AT AR 1 M 2 R £
A AR AL I ST 23 BEAM O 28 GE R IR o
2.2 HIFIMNAF REEETREAMER

BT BOBRE B P, AO R G2 R AT 9 BR B2 1Y
J5 3 AR TSR T TR 1T 3t o W R 2 Dk i A% B
T EHGS WL F2 s O B B RS BORE 9E
A TS WA 28 T U R 48 TR AR B )i 2 A I
fir o AO ZRGE I 1 0 RO TR 9 2 58 1 e %
Xk T A I G S AR G D6 T W A D 4 7

ROR » T2 G 2 A G0 A e A 3 A g K
1A% S S5 B 8 I B e 2L 1 5 | N e A T 2
S8CHE Sk 7% 5 K W A ek R JRE K X £ B R R 0 A
R W AN AT 220 0% . ] B 8l O AU L ) B S A R
PO FLAT Bl () R 5 PP BE L OB 00 A5 B T R BN
FEHE AL, T3 5 BOE I 5 LA P s R A 2 &R
GE R BETT G 5 TR M T 0 5 2R G0 IR W AL PR AR

Fi v TR AR B A ) E O T2 A R T i 1) 4R
VO B 2 L 3 190 A I W A Xk 4 2R 8 U5 AT MR
AR AT PR IE R UE SR £ T A 35 i W 22 R AT BBV 5
2) SR AR BE H b 2 i 1 503k in e e i€ 1l i L AL
FEAT R LT W1 25 B o I 5 L L 1) 4R B R AT 4
. AR RATTEA LT 3 F

) SRR TR DA 308 i) A% [m] 35 0 ) P
AL A A e S 5 AR G BCRIT R AL L AR AR A0t
S AR G U T W A R AT A AR 5

b) L U ST P AT P B R RS R A
D R 8 I W 72 K i X 4 0l B 2R 5 I8 A
1T AL IE 5

) SR AR B O 7 il e f) 42 i 45 5
2.3 RETAME R G B A A B EHI RN

HIE AO R YA Jr 75 A 2 K R A e
JEST 5 e 1 i R £ R 42 ) 7 4 B A [ L X P T T
JERIEL 200 o WO A% i R A B I s (] R AR
B8 £ 1] R I I8 5 A0 R [ A

225 (V)08 90 i 1) 2 AR T D 400 ) v e 3 ol
A AR LRI 1Lt e 2 oo i T A RS R
M. T IR O TERE I R G AL g AR R
T PR AR e P BRSO R e R
SRATREA o Jy Ah BT A B 00 55 I 2 B di ot
TGS BA F i A3 ) A Ol B A% i ok 7 v A AR 2R
FERSE T R AR B 55 ) RE L 75 X 2 [ 9
P e /ML P BT ) B BEOR . gl L O TR
TIEPR 5 2 A P T R ) L AT A B S5 I BE R 0 A
Wit A g /N NMLRSE o MR, AO R 48 F 2R
TR 1 7 2 A AT Sk A 2 AR AR G DT W A AR
e 8 I3 A — Bk s ] O O IR AT I A 2 K
WA AT RE T B AL RO RE R Bk . b, B
T W 72 3 2 2 W 5 5% 45 1) 2500 3% o o 20 R IE B 38 A
BAL et A 4 0O HA B e R

L5 LTk L DT AN R R GE BT T 58 S B AT T
A TREAE 2 1 A A 8 S ) A S BT OB B s ) 0 10
SRR A BOSOR ) . BAA R OERE R B
SR O % v 3 i B A0 37 BE Y I i ey A2 #R 2L A AT



228 2l 5]

oo e 36 &

P AR LSOOG S B Aa 17 i 22 4k B0 S0 T A B RS
)

3 Wiy S AEUE R

T AR O RE B SR IBOCHOR L [ 4 R e R R R
W L BOR & Ampl J5 8 BICR & Amp2 J&

CM Ampl 11

M2 #
from per. Amp

M1

L2 Amp2 L3 beam reverser

: - %I
M
LO L4

REEHOL = WA OR A Amp?2 08 i 1Y B 3
BRBCE B, 53 b, s RS B AL E OB R AR
240 mm BEANE] 320 mm, K48 T4 H 300 mm 14
JnE] 400 mm , T BOHOE I I B RS R T AR B .
TERRB O M TS EEANE T4 T ERR R &R
UM B 1 ' TR i R AR S

F rotate 90°

TM1
FC

Pl A PAY e 3R A O R DI R A

Fig. 4 High power solid-state laser facility scheme with more energy output
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Table 1 Main amplifier wavefront of two laser facility

Nd: glass(9+9) No. 1 facility  No. 2 facility

Size of amplifier /mm?* 300X 300 400X 400
Number 45 63
Area /mm’ 4050000 10080000
Wavefront 4 > 10 x

DM
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Fig. 5 First wavefront correction design of high power solid-state laser facility
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Fig. 6 Wavefront before each spatial filter after DM on cavity closed-loop
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Fig. 8 Second wavefront correction design of high power solid-state laser facility
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