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Propagation Character s of Herm ite-Gaussan Beams
Passng Through Double Rectangular Apertured
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Abstract:Base on the fact that a hard-edge gperture function can be expanded info a finite am of complex Gaussian
functions, the goproximate analytical expressions for the propagation characters of Hemite-Guassian beans passing
through double rectangular gpertured are derived The goproximate analysis uses Collins fomula At last, M atlab il-
lustrates sIme numerical examples It is show's that the propagation characters of Hemite-Guassian beams are closely
related 10 the bean paraneters, optical systam paraneters, the size of apertures and the interval of gpertures The re-
aults can be straight fowardly used in other goertures and other beans, al© isaplied o controlling beams and desig-
ning optical systans

Key words Hemite-Guassian beans double aperture; popagation characters

[1-8]

, Collins
ABCD s,

, - : (Y504111);
, Collins (20040775)
(1963-), )
! M atlab E-mail: gjg@hutc zj cn
: 2005-12-05; : 2006-03-09



Na 7 2006

585

EZ(XvaZ) L _[o _[OE X, %) Xep{ - [A(Xl +Y1)

D(x§ ¥) - 2(x%% +Y1Y2) 1} dx dy,
(1)
exp ( - ikb)
[3].
2
kg
E (%, ) =B e[ - I(Z_CL)] X Hy,
'_Wi */é)h
g W,
E k ; O G X
; Hn H, m n
('Ox,y X y
- AB_
CcD , Collins
(1)
i ik
E (%, %) 35 [ .e0l -E(AXi - 24 % +D%) ] %
b ik )
{J—-bEl (%, 1) ep{[ - B (At - 2y1y,
+DY;) Jdy: } dx ©)
,a b Xy
AY
—28u
it S e T
i H -
i ! &
[) ¥ X
-
1 (2d )
Fig 1 double rectangular gpertured diffraction screen
(2d is distance of double rectangular apertured enter )
., 1 X =|x-d|=Za |Y|=b
A, (X', y") , ,
0 X =|x-d|>a |y]|>b
. 1 X =|x+d|=a |Y'|=b
A, (X', y") , , (4)
0 X =|x+d|>a |y'|>b
(4) (3)

©

E (%, %) _.7\_|BJ;J; E ()(1,)/1)Ap (O, %) x
ep[ ;IS (AX - 2% +D%) ] %

2y +Dy; ) 1dx dy;
(5)

ik
o] -;'3 (AY: -

[1,8] .

A (x) =3 A00(-2X) SAeP(-2Y) (6)

1Ah,g Bh,g
[8]

’

(1.
- (x-vy)*
Y,

Jaw, (1-»,)""?H, (L) (7)

1'2}2

0

[ ool TH. (x) dx =

(2) (6) (5)
E (%, yz)—a;Ah ¢[(1+ 5. )"

2%, +2f2|3|3hd/ika)

{H. €
MBE +4EB,, Ik
ik(C+D/q - 2DBh/ka)x2
ﬁhx
B,d/& BB d /ika -BB, d /&
X + ]+
th th
2%, - ZfZBBhd/ikaZ)

\ f, 2
hx +4H3h></k
ik(C +D /q, - 2DB, /kd ) %
ﬁhx
B,d/d BB A /ika -BB,d /d
X +
th th

leAg ’\B[(l"' 4B n/2

ik(C+D/q, - 2DBq /kbz)yi] y

ﬁgy
J2y
H, ) (8)
ay +4H39y/k
B 2BB, B 2BB,
B=A+— -— B, =A+— - 9
Bh a kaz Bgy q kbz ( )
M atlab (8) :
1 ()‘)x :(Dy :(DO :0- 5mm,)\
=1064mM,A,, B, (8]
A B
2) (3 =
(2) (3) {c J
. ) N (N —Qj
0 ’ 2
L=V (N=01)



586

36

; (N =10)

o intensity
;“O -0 O n

0.4

y/mm  -0.4 0 4 $ x/mm
& 2(b)
Fig. 2(b)

B 2(a) m=1,n=1

m=2,n=1

m=2,n=1

intensity

0 0
y/mm -0.4 -0.4 x/mm y/mm -0.4-0.4 x/mm

B 2(c)
Fig.2(c) m=1,n=2

A 2(d)
Fig.2(d) m=2,n=2

B2 2Xl)EHaERNHER, GRS HSIFEFRNXE;
a=0.1mm,b=0.2mm,N =10,d =0. Imm,

m=1,n=2 m=2,n=2
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through double rectangular apertured, the relation between intensity distri-
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