22,

35 %58 10 M P A S (O Vol. 35 No. 10
"<06 10} ) ACTA PHOTONICA SINICA October 2006
e T RO AR U A TR R R i o
Ml F O# E£FEY BEE WAR RASS B 4
F o' Kk R £ F £ W #HIE

O FETEYHEBRERAREHI PO, IHE 621900
(2 BHRRETRERYHER, b 100027
(3 B FREB RSP P e 7 2 B, AR 610054 )

B E AToHERAAELARIREABRAGR

NFEmMEBENB K. BEBH ST, FHATARATHARERTH T HELRE KL,
HBERIENTREHGER MR TANE RN EGX 2

ZERAEZ TR K

X ICF; AaTwE; 2RM%E; BT HE®; &
hESES TN241 kAR Y A
0 5l&F

5 DR E R BOL S B P K DR S A R
BRI AR A B B AT AR R KM L,
JUF- 8 3 B S50 3 11 6 3 v 4R BE R AR B 5
WET L RO, ICF 9K 3 28 X 42 B 45 1 1
ZUR VAR AR etk B 28 5 B 45 T A0 7R 0
O A A B Bl B AR AR .l T ) S ) SR A
{5 I W A 14 A A BT A T, R Ol R ) S o X
WA 5 X A6 Hn A HE S G M 5 R T R 7 AT X
AFRFEA A& I L0 RES . |
S BT 5 R 0y 2R G TR I T I A Y 4 ) 40 AR R 1 L R
Sr s AR AT A T R AR EEA R .

A SCH o fa oM T SU AR G M AE i SRl 2
W—B-T e, 15 2 A 7 25 (6] 390 R 59 8O & 1
AR LA TS 89 A X 8 1 2 4T DA SRS i A X
BT B L 5 B A [A] 25 [ 550 R 35 A ey A A9 A £ 4t 3
KA . AR AN [7) 23 18] 591 4 O Al W A8 AR 4R 4 K B9
P A S B A B AT BERY R, I T
H B S9 35 Al a AE 0 23 R

1 Bignt

0 5 B 9E 3 SO0 SR TE AR S Mk A B b AL i, B
FZHrAE R AP AL NRE A RERNRBHE, BB
JE B R D RBOCAS K 2B 1T PR & 2h
FERK . 60 F4URM, AMTENRE T HAREAR
RERN, B BB R L BT Bt ke
BISRE BRI SREE FOE E&M T — 2/

CE AN EE SR E A2 (51480040104ZW0806) K B
Tel:0816- 2494640
HCFS B A .2005- 06— 13

Email : hongjie3713@ sina. com

KR EFT RRAMAE T o sk 21 3 Stk
% 43

L= =]

o5k, AR E AR E A B X 5 T AT
ESEE S S

BER DL 3l o 1 ELABSE 5 57 1 O 3R A B 12 4 B g Z
38 < (BUCREB0) - 18 MR S5 AL B 7 3, £ /N R
PWRh AT T T /N ROBE B 3 BT 808 o9 S 4L 5 72
HREBT BRI RPIRMBE KGR AL LUK BR
AEGR . BERFEANEEATRSRDRE K
P, iR g

i B-T BHQ AT, 283 2 v 4k b B 7T LA 48 3] 1l
B /NI B AR 2 A S P AR i Y O AR

( ) (u°> D
— Ssinh (§) cosh (&) ©
K ,0=SX g X2,S (ﬁ—@)w N

u cosh (&)

— —S—sinh )]

v

EB otk ah s o A 0 W R BB <
HACHIEH B BBUME - wo 00 45109 B
E R, 403 W AR D w0 o f K
T AR 38 1 A 53

BB A th T K SO0 M 28 4 LG R LT
305 /I R B A 7 A 00 AR T L X
Y R 9 S TE T A1 o 46 19 00

M. BTEMEEAT . EREHERMRITPE
RERAB—ITSE.
KD RHEFHIE L
;4 mpy My 7;0
e e
v my My Vo

My sy vy 53 B RE T BRI BB

R EB Sy B GE  HEHR 2 (A 2 — b A S
PIAEA B 25 A B, 3 B IR R B 10 A L T A% A B
Sy AT A L R — ) PR ET LA IA R OR R A
RASH) 3% 4G — 35 BT LB R — N ERELM, ],
Zo5d n AN B BB



10 XILLGESE . T 3R O R AU 2 (8] 43 2 &) 43 /9 BF 52 1465

(VD =(M,) - (M) (M) (M) , LB 5 H 5L b
ARG M, AT LA B /N ROBE I i 38 4 43 1 o)
i . A5 A A W A2 A 1F B0 B, BE AT DUBRE F A
FEHGREE XS], ALARA V] BRI o =0, 00 = 0o, W T
G 15 M 2R

G (p)=mi, +mj, 4

Ay R C(4) S, 57 4 AR Kok T 33 0 A 2 1 2%
SO S AR KGR AL BERYE
X, RGH BB X FESRFERMAELMEN R
WAL H R RZRBAERX . EREBHIHEN
HOLT , AR M1 K R IR T I8 TR 2 ) 23 ] A3 6.

f

Q

u,
= (M,)++(M,)(M,)M,) [f] (3)

Uo

2 AEGERMERTEIFLMEERK

PE1 Sy ol I T 780 2 ' B HE A 1. AT b ]
DA, #06 I 70 % B 3 20 oy iy o . BB 4L
K LW e RS 5 12 W mit B LS T
REEANKRGHM . H6H AT 5 (MO) i i, &
UK H (PA) B KB R £ R R 75 Z 1%
o5 W7 6 oR L 4803 A8 T 485 (DMD A AR 888 (IMD
FEASEHOLHE . Zad i P92 [ I8 28 SF1 i1 1
LB E K # (Amp. 1) 85 — WK, & B85 (CM)
R B FRORARE ZR R JGEaE SF1 /Y 2 4L
B U RIS 5688 , G0 I 28 & o b U3t ] SF1 A
2 3FL, H P S SN F L (PC. D), &t e i 38

Pinhole array

Injection
beam

Beam(4 X4cm)

Beam reverser

M Amp.1(9)

Beam(22 X 22cm)

MO. PA:Front-end = DM:Deformable mirror
Amp:Disk amplifier ~ TM:Transmiting mirror
PC:Pockels cell FC:Frequence convertor
SF:Spatial filter FL:Focus lens
CM:Cavity mirror PP:Phase plate

™I1~4 o
Diagnostic unit

Bl wt-MEAEELEHAE
Fig.1 Distribution of the beam path in SG-1II prototype

SR/ EVEN G ) G R L) R o LR ¢ Bl
FHABBA . RGEDT SFI W4 fLEH L . Wl
J& 2558 B HE R 2% (Amp. 2) B WK, 3 3 15 # 28
6] 98 3 4% (SF. 2) J5 4T #E e St B I 5, R &k = 4%
KB e R A B AN RO 4 O = A5 AR AT R OL T HE.

OGN R A% B IR R B R B E K
LB R B HERCOR S T T Rk LA X F 4 ), AL A
B-T 2% 9 45 5 BB B0 BY K & - AR [R) 25 [ 3
RO AR RIERMER K . R BB RO
RGWME 2. BRI BESBEOT JUTR T
590 mmX 320 mm X 40 mm B & 3% 53 DL A fE By
R AR, SIS /ME S R R 0.05em !,
MR R R R o =1. 528, LR M7 451 %
Koy =1.15X10" " esu, F | 57 [ 3% 5% 1 5 455 o 3
WEBE R 34 mm M HFH N n, =1, 528, FE LK
T HER n,=1.46 X10 “esu. B F B3 LA 1%
Wi R AR B B B AR S R 45. 7 mm.
HTEFHE B ZREFEM N FATHEAA W E 3

it
!

I
L, Booster amplifier L,

M2 Bi#EARESAHABHAHE

Fig. 2 Distribution of Nd : glass in booster amplifier

L, Booster amplifier L

B3 #MitEAE s ERE

Fig. 3 Equivalent figure used in simulation

R, KRS REARN S WAL K2, R
FEAE SR VE R A ZE AL I XS A AR Ak . BB S Bk R
P 2492} 490 mm, BB RS 5 41 1 8] BE #9458 250 mm,
HE TR B K 2, =1.053 um. JRRIEERGER
i RER R 2400 J/1ns, B K& AL BB R O
R 27Tem X 27cm. BRI BER—NH R, WM&
R B A R AR — K, BB Z (R Ot 5k
A



1466 * F

% 35 ¥

ATE ORI B-T BG40 #0 [T 20 % & 1
HELAT BN M SR AN 4, O A [ =[] 531 3R B0 65 i ey
AR P X I B A S PRI A A0 A 1 R i 2 O e A
ARG B T A3 1 A b 2 AR A A [R] 25 18] 331 R I i
W A ) Al 2 A A S T AN TR = ) A5 AR 38 T
AR T AR AR 2k AVBLC.D.E AN X

Booster ampllﬁer output energy:2400J/27cm X27c¢cm X 1ns
10?

A B| ¢ D | E

gn 10" ¢

]

£

E IOU

-1 " 1 1
1 107 10 10 10° 10 10?
Ripple frequency/(1/mm)
B4 R 2 (8] B3 o A e R BT XY R B AR M 8 A

Fig.4 Nonlinear-gain distribution as a function of phase
distortions of different spatial periods

DA X AR 25 3E %A%, AT LLZ B . X3R4y
S HETE B FEAR A, AT 5 R0ON AS B I, B8 3
TEP/NFLAT R & . X RS M IE R B K L
1000m , % i 3=t 2 o AT F U] 2 R Rk

2)B X AR M3 25 AR, HAE R M 25 A8 1k
% . X ER SO SR BB A RN S
SO AT HE .3 F 4 U FEVE B K BEAE 1000m B
100m Z [8], 5 #Ob 48 K A 24, A BB 0 2 2 F AT
St 23 2 A LA 62

3)C X ARk 3 25 = FLIR T B K, 33 3 4 8L
AR P 1 25 S K B i KM, IRA S I iRIELR
B R T BOG2 o -5 FBE A el it
23 [ & P 28 /N L B LS M 2E oo .

ODX A& MG REMRLTFHXE, 5 C
N[ B 2 386 25 B A5 TC T 3 2 B Ry ik P 43 B 9 3E
TRHAK B A LT RISk i B B

S)E X AR L P 25 46 5 K, v L Z o, RILK
AU E

B T AT, A XA E X R A [H] 4528 1 4
PR 2 TR 3 35 AR, AR AR % R AR AR M 3 K.
B.C.D X35 #0 2 06 75 % 58 AE £k M 3 K i 2 [ 43
Y BUTE 3K T 43 AT R I SO B KK AT 3k B A A, 2
ICF 3K 3h#8 1T AT 0 0 & s % R . 15T LAIA R
A I HY 23 (8] 95 R R AR 45, BLC. D X 35 f) 25 ] 451 2
L=

M 4 36 BT LA AR 4R E 4R M 1 Kl 2R R 4
A B X359 R 43 5 BRI AR AR B B, F I ek M NIF
ot fF AR 0 o 7R AR A A S R AR R DR R 2 AR B

A EORKI > AB XS 7 Sl . T A K
[ 4303 A R A0, B X 38k ) 2 i) 930 4 Oy o i A3 34> 4
St AR g AR T W AR B A

3 MR REEATE T S PRI

7 X 4

NIF 8753 2 1, AR A0 I iy W A0 e o 4T 400 4
BEF I AL fad B m] OR U LR ZOk2 . s
AT R IR A R RE TR AR BE ) 55, SR TT RES R AR LR
PE B RN . AR b, v 9 A e PR
R R IR AREIE UL o2 . LA 3
fitlh, NIF 28 558 fF 5 0l 43 7 85 v A0 03 6 i W6y 7% 1) 43 37
S RSN 33 mm HESIA 0. 12 mm.

] A 7 0 o ] A 38 e 4 N U8 R A R G — BV
FH NIF (% . gy I AT %0, NIF B35 5 4 40 5 05 2 AR 4
NIF 2 45 048 S E T 2R 1, XA [A] 9 30638 B X 4
SR B —E A . T AR HE RO IR B % BT
BENT FE B 1 2SR A B AN [] 25 () 33 2 38 iy Ry A (9 1%
PR, 3 43 T #7802 8 %) 8 e R IR L

A HfE 7 2 T AR B Y 1R T K < 10 A AT ST AR
FRIER KT 950 BOLRER, 45 A IR0 B s L
JUAR] 2 1 4% B e P DA B X33 8 BT B 58 5 R 4
T H AT I R AR Y A . xR RN B R U 10
AT AR BR X B F R SR M S R 8l 0 A h
35urad, HE R A=1/0, K A HBE K, A RXFRL
B 2 8] J&) A BT LA A5 204G 430 0 Hb = 4 0 e RSk A
~30 mm. 75K F XA 5 F S sk IEL
PEIG R AT LA R O, IR ; T/ F XA s — H
0. 11 mm, 3% #5435 8] Ji 1 9 SC i E & R KA BE
AL O, Ay FE 26 1 348 25 45 10 Y A B 0 AT a0 s R
LR K SGERIY 0, A R4 . R R4 B A
AE Y AR AR AR 332 ) RUBE ) 43 R 28 30 mm, Hp
AT e A 5 ) RBE R 4 A58 0. 11 mm.

4 it

AXETALM/NIREAHREN BT HIg, 8
Ao G D RPN TR AL A AR 114 25 8] A0 AR AR A K
PERIWT ST, DL R B 4T B X 4 B A R, T T R4y
= PRI SL AR W AR B 30 20 T 1 . AR X R R 2 T
LRI 23 T O TR R B R AL A AR ) Y
el « AR AU 33 2 (] ROBE 9 4 B )i O 30 mm, 43
AR 328 6 ROBE B 3 57 508 0. 11 mm. |l FAR 28
[ 431 % B i B4 A% a4t S5 X 3 B A 2 i 7 SRR
[G] o PRI o AR R0 2 14 25 T A3 3R X35, %F A [ 5[] 43
By EsAon R R A B BN TR AR, XX R R B
X o 2 T G B 5K ] I R e 2 T A B9 0 T A 2
FEHREB L.



10 #1

XILLGESE . R0 Th 3 B TR AT 2 8 4 2R 3l 43 B BF 5

1467

2% 3k

1

Abstract

Campbell ] H, Fedder R H, Stolz C J, et al. NIF Optical
Materials and Fabrication Technologies overview. UCRL-
CONF-155471,2004

Spaeth M L, Manes K R, Widmayer C C, et al. The
National Ignition Facility wavefront requirements and
optical architecture, UCRL-CONF-I 55442, 2004
Rothenberg J E, Auerbach ] M, Shamasundar, et al.
Focal spot conditioning for indirect drive on the NIF.
Proc SPIE,1998,3492.65~77

Williams W W, Auerbach ] M, Henesian M A, et al.
Modeling Characterization of the National Ignition
Facility Focal Spot. Proc SPIE, 1999, 3264; 93 ~
104Mark A

SEAEK. ICF UK 3 23 WOt R R SR T 5 L1 2 hr i
3C, P91 B P91 K 2, 2001

Li J Q. Study on the self-focusing characteristics of driver
ICF, Chengdu:
University, 2001

laser in [ Dissertation ], Sichuan

10

11

XerhE, fig, A5, % . BOLHAT R EER S ER
FMMER . P EBOE,2006,33(4) :504~508
Liu H J,Jing F,Zuo Y L,et al. Chinese Journal of Laser,
2006,2006,33(4) :504~508
Fleck J A, Jr Morris J R, Bliss E S. Small-scale self-
focusing effects in a high power glass laser amplifier.
IEEE ] QE,19‘78, QE-14(5) :353~363
Campillo A J,Shapiro S L,Suydam B R. Periodic breakup
of optical beams due to self-focusing. Appl Phys Leit,
1973,23(11) :628~630
Williams W W, Auerbam ] M, Hunt J T, et al. NIF
Optics Phase Gradient Specification. UCRL-ID-127297,
1997
Lawson ] K, Aikens D A, English R E, et al. Power
Spectral Density Specifications for High-Power Laser
Systems. UCRL-JC-123105,1996
Bespanlov V 1, Tanalov V 1. Filamentary structure of
light beams in nonlinear liquids. JETP Lett, 1966, 3
(12).307~310

Study of the Dividing Method of the Wave-front Spatial Frequency of the
High-power-laser Beam

Liu Hongjie' ,Jing Feng',Zuo Yanlei'? ,Peng Zhitao' , Hu Dongxia' ,Zhang Chunling'*?,
Zhou Wei',Li Qiang',Zhang Kun',Jiang Lei',Zuo Ming',Sun Zhiqi;amg1
1 Research Center of Laser Fusion ,CAEP,Mianyang 621900

2 Department of Engineering Physics of Tsinghua University ,Beijing 100027
3 School of Physical Electronics of UESTC,Chengdu 610054
Received date:2005- 06— 13

In terms of the theory of diffraction and nonlinear small-scale self-focusing, the analytical

expression which described ripples of different spatial frequencies’ passing through nonlinear media was

induced. By analytical method, the nonlinear-gain characteristics of different spatial frequencies’ wavefront

distortions were obtained. The division method of the wavefront-distortion’ s spatial frequency was

developed according to the requirements for the focal spot in drivers and the separation points between the

higher, middle and lower frequencies which were assured according to the characteristics of domestic

driver.
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