58 9 2009 9 Vol.58 No.9 September 2009

1000-3290/2009/58 09 /6185-07 ACTA PHYSICA SINICA (©2009 Chin. Phys. Soc.
*
+
311300
2008 129 2009 1 20

PACC 4210Q 4225B

1 . RP, RP,
1 RP,, RP,, e, €. g €
&, &
1 Gawhary Xy el
5 x oy A B C D
RP, RP,
Ga, Al As 23 R RP,
Gawhary
1
4
5
2° i
ABCD
7—13 \ !
1
E, %y, 0
2. _ K, 1 |
T wewy, 1+ x, /1w, 1+ yilwe, 2
Wo, wO) x y
z . LE,
* 20060677

T E-mail zhouguoquan178 @ sohu. com.



6186 58
A, =A-1206,B/kR*. 12
e U e s e ( ikai)eX (ik x, — EI2 2)
E, x, v, z e Y 2 A 24.B
B © o . ® 1 kA,
ABexp - 1kz .[,w.ﬁwEl %y, 0+ cire ¢ X.[,w m- expl - 5p
2
XeXp{—iBAx%-f'y? -2 X% + V1Y x(xl_le_élim)]dxl' 14
+D x5+ v, + Ex, + Fy,
+ Gx, + Hy, }dxldy1 2 fi T fHT
k=2m/A A CEFG H f,f*fZT:J finfoc—qdy 15
_ 2 12 -
= a+y1 IR 3 14 15 14
E =2 are, + frel 4
F =2 are, + Bre; > U ) ( ikai) (ik %, - EI2 2)
G =2 Byy - Day e, + 2BS, - DBy ¢, 6 w2 E = WP\ = Ty g | XP 24,B
H=2 By, - Day e, + 2BS; - DBy &, 7 [f ( X, - E/2) *f ( X, - E/Z)]
1 2\ 4
ar BT }/T é\T n An
ar=1-A B, =1-B 16
Yr==C 6y =1-0D. 8 f1T sz
! fi T o= % 17
Wy, + T
circ ¢ * 4 22
X 1kA, T
circ ¢ :[1 O<@<l 9 St :exp(_ ZB)' 18
0 ¢=1. 15
14
s fi o xfit
circ § = D qpexp —0,f (€ 0 = .
Py :[ fi &/ & exp — ik dE 19
10 fE he it hoe
7711 O, 16
" 1 10 2 . 2 .
itB 1kDx5 ik x, — EI2
E, x, v, z U, x, z = 2kA"eXp Y] exp 2A4.B
- EO . ( ze + Hyz) ® . 2
— ik o2 T )2 1B¢
B exp[ 16\ z + 2B ] xJ_wexp —wa\S| eXp(_ZkA")
15
E 2
X ; 77:,U,, Xy Z U,, Y, 2 11 % exp( _ IE / )dS 20
Un Xy Z Uu yZ 2 20
U, x, z :J 1 5 U, x, z
e Wy, 1+ x/wg,
_ /inB ( 1ka§) (1k x, — E2 2)
x eXp[ Anxl 2%, %, N 2kA, P\ g | P 2A4,B
" i BE? Lxy, — K2
+ Exl + Dx% dxl 12 X [Jo exp[ ;kfl" (wox + 1 2 An )E] dg
® 1 ® BSZ
U - i
n Y2 %2 . wo) 1 + yl/wo}’ 2 +J0 eXp 2kA"
ik - ER
xexp[—ﬁ Ay =291y, - (wox 2 1 / )E] dé]. 21
+ Fy, + Dy; ] dy, 13 21

)



6187

ikag)exp(ik x, — E2 2)

2A,.B
x Vi - ENR z
+ V., x, - E2 z 22
Vi x, z

2[.17 2
eiff x = —=| exp — s~ ds 24
Vo P
16 13
. 2
e e
ik vy, = FI2
X €exp AR
x Vi oy, - FI2 z
+ V) y2 - FI2 z 25
Vi v, z
ik

E, x, y, z

Dp;
41/132 77”exp[ - 1k(z + 232

Gx, + Hy, x, — E2°7 v, — FI2 2)]
T2 T 24B T 2AB

ikA, x, — ER\?
X\ exp ﬁ w0“+lT
kA, L x, — E2
x{l—erf[ 2B(w°"+172 y )]]
ikA, _x, — ER2\?
+ exp ﬁ wox—lT
1kA, Cx, = E2
x{l—erf[ 28(14;(”—172 i )]]}

ikA, v, = FI2)?
X ] exXp 7B Wy, + IT

kA, - E2
x[l—erf[ 2B(w°»‘+1y2A )]}

n

ikA, v, — ER2\?
+ exp 2B Wo, — IT

ikA - ENR
x{l—erf 123"(”’0)' _ gz 2 T )”] 27
o= o+ Pl e el e, €
E, x, y, z
2
EO ( CIIIOZ)]
= 4iAB 2 T &XP ** 2
1kA, BN
X\ exp ﬁ Wy, + I/T

kA, X
X{l_erf[ 23(”’0*“4)”
ikA( ,xz)Z]
2B \ "o 14

[l—erf[ /152 (wm -1

1kA,

ol
2B (“’0* “Zz) ]
o 530

1kA( yz)]
2B \Wo iy

[ikA,
[l—erf[ IZB (wm -1

C,=C-1i20,DIkR>. 28

+ exp

X{exp

+ exp

Al =

27

E, % v, z

T E, Dp2 Gx, + Hy,

:4iABeXp[ - ‘k(z to2p Y 2B

- ER? y, — FI2 2)]
2AB 2AB

{eXp[zB(WW“TE/Z)]

e O

2B Wy, — 1 A

e 35 522 )

Jonl 35 255 ]

+ exp



6188

ikA . - ER P

et | {a) i
ikA . - ENR\? Lar '
+ exp[lsz( W, — 1 Yo = 204 1 ) ]

58

ikA y, - EN2 ] % 0,84
x{l_erf[\/;(woy_lA . 29 ;1‘ J
15 .

o
‘2%2: lcire 0 |2 = 1. T 0.44

n=1
0.0
3 % 50
»/mm 050 050
2
S 51 =¢g =¢, = 0

=

A B 1-z/f =z zi

= . 30 ;

¢ D -Uf 1 .

EF G H
E:Zz&x/f F=0 6G=0 H=0. 31

X
i
3 R
R =0.2mm wy, = wy, =0.5mm A =0.8um f=200mm ¢, =1 mm
1 1 a z=200mm b z=>5000mm
& :
zZ
I | R
4 R 0.5mm
) i 2=200mm z = 2000
mm z = 5000 mm z = 10000 mm.
2
3
.5 4
R 0.2mm . y=0 .6
z = 200 mm z = 5000 4 x
mm. I = ‘Ez x2y22|2/ > 6
. R
(‘Ez X2 Y2 2 |m)2 . 4
wo, = wy, =0.5mm A =0.8 um f =200 mm 7 R 2mm

e, =1 mm.

34 7 a



6189

4

b z=2000 mm

46058

=l

1.0

0.6

0.2

¢ z=5000mm d z=10000 mm

z=5000 mm

20

x/mm

25

30

%
B
=
07
| (ﬂn
1:2 l
J i
| i |
o
o084 i '
* ! i I
= ] it I
= ik kil '
| [ '?:*:-é‘f\; 80
' hy
0.0 %@3
20 et 0 yrvm
=
¥/ mm -39 20
R=0.5mm 3 a z =200 mm
1.0
(b)
r z=2000 mm
=
R
x
|
m
-0.2 1 1 1 1
0 5 10 15 20
x/mm
1.0
(@
z=10000 mm
o 0.6
R
~
|
T o2
0.2 1 1 1 1 1 1 1 1
10 30 50 70 90

x/mm



6190

58

b
L ® z=2000 mm

x=10 mm

B—eiR
H—feiR

-0. 4 -0.2 0.0 0.2 0.4

H—1bs3%
JA—10s5%

,0. 2 1 1 1 1 1 1 70. 2 1 1 1 1 1 ]
-15 -10 -5 0 5 10 15 =30 -20 -10 0 10 20 30

N—4keia

7 R =2mm 3 a z =200 mm

ABCD




9 6191

1 Gawhary O E = Severini S 2006 J. Opt. A Pure Appl. Opt. 8 409 9 Jiang H L Zhao D M 2006 Optik 117 215
2 Naqwi A Durst F 1990 Appl. Opt. 29 1780 10 Cai Y] Zhang L 2006 Opt. Commun. 265 607
3 Dumke W P 1975 J. Quantum Eleciron. QE —11 400 11 HuL Cai Y ]J2006 Phys. Leit. A 360 394
4 Zhou G Q Zheng ] Xu'Y Q2008 J. Mod. Opt. 55993 12 CaiYJ Lu X H?2007 Opt. Commun. 274 1
5 Zhou G Q 2008 Acta Phys. Sin. 57 3494 in Chinese 13 Zhao CL Wang LG Lu X H Chen H2007 Opt. Laser Technol .
2008 57 3494 39 1199
6 TuQY ChenTT Ding GL Yuan X 2008 Chin. J. Laser 35 14 Wen J ] Breazeale M A 1990 Scaitering  Gaussian beams —and
539 in Chinese 2008 Aeroacoustics 2 181
35539 15  Gradshteyn I S Ryzhik T M 1980 Table of integrals — series and
7 Zhao D M Wang S M 2001 Acta Phys. Sin. 50 1935 in Chinese products  New York Academic press
2001 50 1935 16 Abramowitz M Stegun I A 1972 Handbook of Mathematical
8 GuJ G ZhaoDM Mao HD Mei Z R 2005 Opt. Laser Technol . Functions New York Dover
37173
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Abstract
Based on the generalized integral formula and the complex Gaussian expansion of the aperture function an approximate
analytical propagation formula for a Lorentz beam passing through a circular-apertured misaligned paraxial optical system is
derived. The analytical propagation formula of a Lorentz beam through a unapertured misaligned paraxial optical system is treated
as the special case of the general formula. As a numerical example the propagation properties of a Lorentz beam through an
apertured misaligned thin lens are investigated numerically. The results show that diffraction of different intensity in other
words the radius of the circular aperture apparently influences on the distribution of the normalized light intensity of the

diffracted beam and its propagation law.
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