£31E FoH EP = %’( ﬁlﬁ Vol. 31, No. 9

2004 4F 9 A CHINESE JOURNAL OF LASERS September, 2004

NXERE: 0258-7025(2004)09-1070-05

52 6 PRI 1 128 Al v 00 D8 S 6% B 1

Fld, ¥hk
(FERERFETIERRARBAFEGEMNSHEAEEREERESAELRE, LIE 200030)

WE BOURKEHMREEIOCEAR N AT A EEZNE L. SCR MBI B R B E PR Z—.
M Collins A2 H & , EABF R T B AR AT HOER(OAGB) BRI A LWL fl ABCD t¥ REMEHMEE . FH T2
BB 30 5 I 7R S8 ' R A% 5 ' R R o) ) 8 i s 0T O SR A O il ABCD B2 R AT A S A X, 3R e T Bk
R 7R 07 O B B B O R TR B 5K AR BB T BRIE A T BT AR A S IE SR PR OE A AT T SR AR 32 220 B R 1R B9 Ot
WOE T il ABCD St AR G0 G i 7 1 i 2> =X BRI XE A L 45 R 3% B, JEL R X P E T 52 B0 0t Rl R ) 3800 3R 6 A AT 1 B
AXFERIRE R

XEW WOLW G RGBT B MR AU LR

FESZES TN 241;TN 012 XHEARIRE A

Analytical Propagation Expressions for Apertured Off-Axis Gaussian Beams
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Electronic Engineering Department , Shanghai Jiaotong University, Shanghai 200030, China)

Abstract The propagation properties of laser beams are of much significance in applications of laser technology.
The analytical propagation equation for beams is one of the focuses in laser optics. Starting from the Collins
formula, the properties of the off-axis Gaussian beam (OAGB) propagating through a paraxial ABCD optical system
with an aperture are studied in detail. Moreover, the analytical equations for the off-axis Gaussian beam propagating
through a paraxial ABCD optical system with hard-edged aperture, Gaussian aperture or cosine aperture are derived.
The relationship among hard-edged aperture, Gaussian aperture and cosine aperture is discussed. The validity and
advantage of results are confirmed and illustrated by numerical calculations. The difficulty of finding the analytical
propagation formula of laser beams propagating through a paraxial ABCD optical system with multi-aperture is
analyzed. It is shown that the difficulty is due to the existence of an error function in the analytical propagation
formula for single-apertured laser beams.
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conversion passing through optical system
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Fig. 2 Intensity distributions of an OAGB propagating in

[

free space with a hard-edged aperture
The solid line represents the result of Eq. (7) and the dash line
represents the result calculated straightforwardly with Collins
formula. (a) A =1.3 pm; (b) A =0. 63 um. The calculation
parameters are * = 500 mm, wo =2 mm, ¢« = 1. 5 mm, b =

0.3 mm, § = /20
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Fig. 3 Intensity distributions of an OAGB with§ = 0
propagating in free space with a hard-edged aperture
The calculation parameters are x =500 mm, a = b = wo =2 mm.
The solid line represents A = 0. 63 mm and the dash line

represents A =1. 3 pym
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Fig. 4 Intensity distributions of Gaussian and OAGBs
focused by an aperture lens at relative distance (a)

z/f =1, (b) 2/ f=2.5. The solid lines represent

an off-axis Gaussian beam and the dash lines

represent a Gaussian beam
The calculation parameters are f =100 mm, wo =2 mm,

A=1.3 ym, ¢ =1.5 mm,  =0. 3 mm, § = x/20
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