£31E FH4iH EF' = @5’( ﬁlﬁ Vol. 31, No. 4
2004 4 4 B CHINESE JOURNAL OF LASERS April, 2004

NERE: 0258-7025(2004)04-0437-04

R A 22 el L Air S A Al _E e sy
RER REA' TR’

C WLARSEBE B TR FTAT, WiTL 6% 311300;° Wil K% ¥R, WilL At 310027)

RE ETHEELEHERNERBABHOTHGAR, S EEEREER R EFLATS A8 BB ERTT
PR GRERR, RS CRAH ESRFEBR TR B ERE w MERZELNALER I F w/R>1
B T HT AT 5 IR b OB IR AR AE AOARE N O B A AL B HfH m = 2R/A R E VBRI EOBIR B BB N =
R'/Qzx) = 1 W7 ; ZFM EOLBARENIEMAAES5E BT w /R B HAE, BB K, 5l b % 3R AR E 14
BB 2 wo /R K L E R KB, 3 1 T T A S B BT A F we /R <1 WX —ERMATH R,
Hh R ORIRAFAE R E WAL AL  BEE WA W T TR B N B EOL BB RE N BB LB EELTWIEER.

KW JLADEEE EEIR BRI R ESL s AT 5T

HESES 0436 XEARIREE A

Axial Light Intensity Characteristics of Gaussian Beam Diffracted by
a Wavelength-Order Circular Aperture
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Abstract Based on the accurate expression of light intensity at the transverse plane and the rigorous diffraction
formulae, the characteristics of axial light intensity of Gaussian beam diffracted by a wavelength-order circular
aperture are investigated. The results show that the axial light intensity characteristics of Gaussian diffracted beam
are decided by the initial Gaussian half width w, and the radius of wavelength-order circular aperture R. As to the
Gaussian diffracted beams with w, /R > 1, the number and location of extrema of axial light intensity are determined
by 2R/A, and the maximum axial light intensity must be located at N = R?/(Az) = 1. Whether the apex and vale of
extrema are distinct or not rest with the ratio of w,/R. The larger the ratio, the more distinct the apex and vale are.
When the ratio of w,/R is large enough, it trend to the case of planar incident wave. While for the Gaussian
diffracted beams with w,/R <1, the axial light intensity exists specifically evolutive law. The number of extrema is
reduced step by step and finally disappeared with the initial Gaussian half width diminishing.
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Fig. 1 Variation curves of the axial light intensity I1(2) of different Gaussian beams diffracted

by wavelength-order circular apertures with different radii versus the axial distance
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Fig. 2 Variation curves of the axial light intensity I(2) of different Gaussian beams passing

through wavelength-order circular apertures with R = 32 versus the axial distance 2
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