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Propagation Property of Gaussian Beams Passing
through Spatial Filter

JIA Xue-me , XIE Xing-long
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Based on the method of matrix decomposition and expanding the rectangular function into a sum of
complex Gaussian functions and the Collins diffraction integral formulae, the propagation characteristics of a
Gaussan beams passing through spatial filter are studied. As a result, corresponding analytica formulae are
obtained respectively. By using the numerical method, the analytica formulae are numerically smulated and the
results can be got from the smulated figure. Numerical caculations have shown the dependence of the optimum
pinhole size on the truncation parameters of the beams. Asfurther extenson , numerical calculations are performed
for Gaussan beams and flattened Gaussan beams (N = 12) propagating in spatial filter of B = 0. The relation of
truncation parameter and intensity distribution of Gaussan beams passing through filter is obtained.

Key words laser optics; Gaussan beams; flattened Gaussan beams; spatial filter; matrix decomposition

[1]

[2]

[4]

[3]

:2005-11-15; :2006-04-25
(19809, , , ,
E-mail :aimegjia @sna. com
(19689 , , ,

Email :xiexI329 @mail. shcne. ac. cn


Administrator
铅笔

Administrator
铅笔

Administrator
铅笔

Administrator
铅笔

Administrator
铅笔

Administrator
铅笔

Administrator
铅笔


1221

B=0 12
2
1
r, RP: F. F
RP; li,l2, F1 R
fi,f2
F F RP
RP, ! RP, 2 2 .
o ||l fpia— 1, le— [, —» >
E, £

Fg.1 A gatia filter system

(5] , r

]
C
Eout(X,Z) = &IrEin(X0,0) X

(1)

exp[ - #é(AxS - 2XXo + sz)] dxo ,
k = at/A A , Bn
J. J. Wen
(6] [A
e

!
1-[; 30 Y

(2)

RP:

RP: , 2

CD:“J - 3
e
—
a¥

Fig.2 Complicated optical system conssting of two

a b
[ (;| optica systems and internal hard-edge aperture
c

1

f1
0 fy
S I 3
L fa f

—
'

T
[ )]
—
o -
o
I

fa
1-2
fo
, (4)
- _l' 0
L f2
[ah bl‘:|
CL d
B
Q
RP
B(x,0) = exp(- x5/ ws) , (5)
Wo
[5]
E(xi1,2 = ’\%I B (x ,0) X
exp[ _ZIJél-(aLXO - 2X1 % + d1X1)] dXo,
(6)

(5) (6)


Administrator
铅笔


1222

33

J:;exp[- (&% + bx)]dx = ’\Eexp[ - [ﬂ ZJ ,

(7
_ [l ikd: »
B(x,2 = &exp[— b le x
1 ., &
P%_WSHkZbl’ ©)
@ [aL bi|
a d
RPo
r
T(x) = 1, |x|<r (10)
Xo= 0, |x|>r
T(x)
T(x) = mlemexp[- %‘}—j NN
Fm Gm
(6]
(51
o
e
E(x,2 = ,\% DOE:L(Xl,Z) T(x) %
exp[ - ‘zué(azxf - 2% X + de%)] dxu,
(12)

(8) (11) (12)

E(x,2 = g g exp[- ﬁzxﬂ x
L (PR o 'ch (13)
me1 " P P, P tﬁ ’

ikaz  ikd:  _K
P = 2 2h (149

;UN

+

aG P
(13)

[71

RP.

(8]

B (X0 ,0) :exp[- '(‘NLW%D—XE] x
Z?,Lu[ v 47 a9
N , Wo
(15) (6)

I x*"exp (- a%x%) cos(i xy) dx =

(- 1Y% () &m0 exp[- [%L]ZJ HZn[%L] :
(16)
[al bi|
a d
RPo

E(x,2 == feXp[znlm J#x
SIERTaEr

Hzn[—”‘—xl] , (17)

(18)

(19)

(17) (12)
J'exp[ Lx_y)_ Hn(x)dx =

w2 -y
Jatu(l - 2u) Hn[ - Zu)m] . (20)
. ikd, o @
B(x,2 =i ﬁbzexp[- oy XzJ mZ:lme

L WP I N N B I =1
Zo e [4Q'4J PJ X

P2 ILle2
exp[- _%_QX%J Han L. REE
Q



Administrator
铅笔

Administrator
铅笔


9 : 1223

[5]
3
l2, 3 Wo =1 mm, f1 = f2
(13) , (13) =1m,lt =0, =1m,A =1.053um,
I 00 = r/ wo) 5,1,05,0.1
1.0
0.9 | (b) ]
z 2 0s !
z z O — 1,
8 § 07 5=1
E E 06
2 2 0.5 1
(5] o
& 2 04 ]
g E 03 ]
] S 0.2
2 o
“ 0.1
0.0 s —
-2 -1 0 1 2
x/wg
e 0.40
0.9t (¢ ™ 1 ) 1
z o) L g iy
€ 07} 0=05 — 1L | Z030f s=01 2
2 06 i .'2 0.25
B 05} 8 0.20
N ~
5 04 Z 015} 1
£ 03} £
5 £ 0.10 |
Z 0.2} ] Zo
0.1¢ 1 0.05 1
0.0 — 0.00 ' . ' e
-2 -1 0 1 2 -6 -4 -2 0 2 4 6
x Iwy X Iwg

Fig.3 Intendty distributions of a Gaussan beam propagating in spatia filter 1(x/ wo , 2)
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