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Propagation properties of hollow Gaussian beam:s through an
optical system with a hard-edgedvaperture

WANG Bei-zhan', ZHAO Zhi-guo"?, DUAN\Kai-liang’
(1 Deparment of Physics, Luoyang Nomal College, L uoyang 471022, Ghrina; 2 Mnstitute of Laser Physics and Chemiistry, Sichuan
University, Chengdu 610064, China)

Abstract: In order © study propagation properties of hollow \beams through a paraxial optical ABCD system with a hard-
edged circle aperture and a lens, the expressions for the propagation of hollow Gaussian beams through such a system are derived
based on the Collins diffraction integral The effects of\an aperture, a lens and an aperture-lens system on the propagation
properties of hollow Gaussian beams are studied and illustrated with numerical examp les,which shows that both aperture and lens
can shift the field of hollow Gaussian beams twards the source plane It is alo found that hollowness of the beam will be
destroyed by the aperture, but not by the ler’s The results of this study play a guiding role in the generation and app lication of

hollow beams
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Fig 1 Lens-apertured system
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Fig 2 Nomalized intensity distribution of hollow Gaussian beams of
2,4,and 6 orders atplanes z=0 and z=2z,
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Fig 3 Nomalized axial intensity distributions of hollow Gaussian beam of 4
order versus the nomalized distance z/z,
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Fig 4 Position of nomalized axial intensity distribution of hollow Gaussian
beams of 2, 4, and 6 orders versus the relative radius a/w
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Fig 5 Nomalized axial intensity distribution of hollow Gaussian beams ver-
sus the nomalized distance z/z, for the focal length f =z, 2z, and
47y, repectively,when a/wy =4, the circled curve is for f =2z and
alwg =2
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Table 1 The structure parameters of the system

qp =

surface surface type radius  thickness glass semi-aperture
/mm /mm /mm
0 Phere infinity infinity air
1 agphere 60. 787 8 214  FK1_China 25. 000
2 diffractive infinity 89, 951 24, 722
3 aphere -24.315 2500 FKI1_China 6. 9732
4 diffractive infinity 50 139 6. 8354
5 gphere infinity 0. 000 air 4. 4258
Table 2 The coefficient of diffractive face

surface a; a, ag ay
2 - 0000169 2 9568E-8 -8 7843E-11 5 O0l111E- 14
4 0. 000422 1 8142E-6 -4 6575E-8  1(2366E -9
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