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Propagation of camnp kex-argum ent Laguerre-G aussian beam s
through a rectangular hard-edged aperture

GAO Zeng-hui' >, ZOU Q i-hui’, LUB ai-da'
(L Instiute of Optoelectionic lnbmatbn Y bin University Y bin 644007 Ching 2 Institute of Laser Physis and Chenm siry
S chuan University Chengdu 610064, China)

Abstract Using the rehtons betveen H em ite and Laguerre-G aussian( LG) modes and expand ing the windov functon of
two-d mensbnal rectangu br hard-edged aperures nto a finite sun of complex Gaussian functons the popagaton of com plex=
argum ent Laguerre-G aussian beams thiough a paraxmloptical ABCD system w ith a rectangular hard-edged aperture is studied An
analytical propagation equation & derived and used b study the diffractbn at he rectangular hard-edged aperture and the focus ing
properties of can plex-argument G beams The method proposed & useful br studying the bean transfomation through an
apertured optical system w ith different geom etrical symm etry.

Key words hser optics comp kxargum enerre—Gauss'an( ILG) bean; rectangular hard-edged aperturg com plex

Gaussian finctbn

1
. Wo (20, y0, 0) %,y
a b ABCD ,
Collns tel,
( ) i T
[1- 5] Wiy yz) = B exp( kz) | |Wo(xo yo 0) X

’ ex({— %[A (x3+ y(2))+D(x2+ yz)—Z(xox+ yoy)]} X
(LG) ABCD o dyo (1)

, _ - , k , A k= 2T /A

1 < <
, , rect(x,y):{ lx 1Sa |yISDh (2)

0 lxl>a lyl>b

(A 823070)
(1966-), R ,

) 10 10
Email badal@ scu edu en f(x, }’) _ Z;Fj ex{ B %xﬂ ;FI exp[— %yﬂ (3)
= a =

: 2005-0F 07

W EN L2 10



153

30 2 _
. Fi, G, [2] 1 (3) . X ¥
(D : nm LG ‘PL?f(p,Qz)
Wix, 5 z) = [Eﬂ exp( %z) _1 _Ilyo(xo yo 0) X x 2r+m-—s ¥ n— 2r+ s -
f(x0 y0) exp{ (= %/2B) [A(xo+ yo) + D(x" + 3" ) - e (a— 00, b ©0)
2(xox + yoy ) [ ] deodyo (4)  ABCD Collins :
=0 LG o ViRAz)= (- 1) —] e "My exp( #z) x
W RA0) = (- )P (F)e" " (5) A3
. P=rhvgm=Q iL cin=Q L
(5) G
’ ]-G -
[8I:
SO ) = LY
n m 2
H2r+m s (x) HZ"— 2r+s (3’) (6)
I TENIlo (m: ],TL—O),
(5) (4) . (3) (6) Zo= Ty /) 8= advy  f= 100mm,
WY (x5, z) = [}\—;] exp( %z ) exp{_ =+ yz)} X wo= lmm, A= 1 06Hm 1 LG

) -
G %y ¥
ex| = O o] - 2 (4 )| Hava (30
2 2
erxp{—ﬁ exg{—cl—zyﬂ x
0 ©

S
+

S
ewlo By

ex;{ %(Ayo— 2yoy)i| Ha o (30) dyo (7)
Joud - L5 -
S (1= 2u )"/ZH,L[—LW] (8)

(1= 2u)
(7,

W) (x5 z) = [—k

B exp( #z) exg{ - %(ﬁ.,. yz)] x

2tm= s
2 2
— —2 X
Q;

2 2n—22r+.s
ex;{—[ L e O S[Rx]Z [ —2; x

f\ -

BQ Q
Ik

eX[{— [%_Q] i|H21 2r+s[Rly] (9)

BT | A G i
= S+ k—+—=% R = x
@ wo B o T B0 - 1)

2 1 . A G, %

==+ k— ; = 10
Qi wg + B i l QBQI(Qi ~ 1)1/2 (10)

(9) (9)

Fig 1 Contbur lines of the ntensiy of a can p lex-argun ent TEM |; mode LG
bean passing through a rectangularhard-edged aperture- lens sysiem
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Fig 2 Nomalized ax il intensity distributions I ( abitrary units) ofa can—
plx-agunent TEM ;mode LG bean passng thmugh a rectanguhr
hard-edged aperture-lens system
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