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Abstract The probability analysis of dynamic distribution of beam positioning in high power laser facility is added to

traditional stability design, and a stability analysis method based on dynamic distribution is proposed. Taking spatial

filter in large laser facility as object, we discuss how to optimize its structural parameters by this method, with its

optical parameters being constant. This method is aiming to constraint the relative stability of components in spatial

filter, and it is different from the traditional method which is focused on the absolute stability of single components.

Together with the traditional method, optimization can be achieved in dynamic range and distribution pattern of the

beam at the same time, and a stable and reliable structure will be provided for facility operation.
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Fig. 1 Structural stability analysis in ICF facility
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Fig. 2 Dynamic beam stability analysis
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Fig. 3 Beam propagation through single lens under

vibration perturbation

SR B A5 B 3 ) T
Lol o

A B
[ Iﬂﬁﬂﬁ%%?Pﬁﬂ%E%%%%ﬁﬁ%,

C
[é llﬂﬁ ﬂ[f/fl ?Mé ﬂ 2)

H

TER BN T G2 oo 2 BRAR B RE WY
0 B R LA O T O R 2R G 1A ) 0 B S 200
K FRIEZEMN B RO Fa ()BT, (2)

1002001-2



H T B A3 R AR BOL AR e S 1 BRE R

AATHAL DT AT A4 JE T B HLAlA T AR S i
TR RGN A AL 5

A B E F 1 4 0 0
C DG H|l |01 00
o 01 0| Jo o 1 0%
Lo 0o 0 1 0 0 0 1
-1 0 0 ol L 0 0
—1/f 1 ew/f 0 {) ool
0 0 1 oo 0o 1 o
Lo o0 o0 Wl o o 1
AH I B A i 3 R R
x, (D) A B E F1i[x
0. (1) C D G H||e
1| o oo 1 ofl1] W
1 0 0 o0 1J]1

Tt RGN TCEECHE 20 B8 A] T (4) 2Ok $
IR T R G RO AL i B IXHIAE T A,
B3C3D9E9F9G9H %&{Eﬂg;ﬁﬁo gﬁiﬁgﬁi%ﬂé

B
x, (1) = (Ax, + B0, +(E+F) =
x, +(E+F) (5)
0,(t) = (Cx, +D8)) +(G+ H) =
0, + (G+ HD

FE 53 BT 61 3h 25 43 A5 B P R A7 B8 16 4 T 2ot
LA AR 5 AR L U R B R i x (0 2R
Vb WG R B 2 43 A 1 3 A ik AR

3 F1(5) KA LLE B, @ B ox.
Axy (0) PIHR 4L W ek (5) 3 mT

Ax, (1) = x,(t) —x, = E4+F, (6)
P Ax, () N 6L B FEARA B x, KB LR RS L
iz gl LB RS R A 5 W sl A A LT R B
P B R D 2 BARLOL B o AR PR FS
B (3 A AR5 S HUE N

E=1728(t>
F—H-o0 . 0
G— %(z)
ARG
Ax, () = E+F = 2. (8)

f
YL o 5] B3 2 B O B 5 W e O SR B 2 o A
Ax, () B A SRR () A ROEES
L/ f J—Fe W RO 5 HAL S HOTE K AT LA

HCHF RGN IZ 3 e(o) KPR BDERTE
MG P, F OGRS m2 3 Ax, (0, B X
WAL P W 38 23 A 3 BT T LA A kg o 235 ) 5 A% Wil iz
4 ME =R 3 A1 7347
XF AR R AR AR B S sl T B oe s oo
£ o MBS T A ABE 25 e X 2R 8 ) AR AR T ) M
I AT I 3 BTRK S T LR ST 1 05 3% 0 7 o R TR A6y
& (1) = a;sinlwit + ¢ » (9
K a;sw s 4P ICHE 0 BB PRIE . [ A AR
DL 490 i AR A
[ FERAT — e R @ g1 R WL S P, b1 O6 R
A RAL RS IR N O T B S R TR S
&) FmA
Ax, (1) = &,(1) = ma;sin(wit + ¢, (10)
A & (0 PR s AL om0t OGRS RO E
M E . (Lo & (o It HH I 1) ME 232 285 i Sy
1
w/na) — &
— | mia; | < & < | mia; | [@ED)
(1) 3 2 7m (70 A Qi 4 s (e
w, =ma ;) s FAE R O 25 FR AR AL B AL &, YL
Oy R O P MR 4 JBE o M 2IS 0 AT PR g S IE 5 0 AT
P,

i (&) =

U

0 &

-u, 0w,

B 4 B L5l R P, A5 S AR 124 A
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Fig. 6 Beam propagation through spatial filter under

vibration perturbation
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