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Fractional Fourier transformation implemented by Fresnel diffraction
with converging spherical wave illumination

Shen Xugu, Wang Yuefeng, Ren Hongyan
( College of Ordance Engineering, Shijiazhuang, 050003)

Abstract: This paper introduced an optical setup to perform fractional Fourier transformation by
Fresnel diffraction with a converging spherical wave illumination. In order to realize the arbitrary order
fractional Fourier transformation, the diffract ion distance ¢, the locations of point light source and lenses
must satisfy the conditions, formulated by this paper.
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(2) [ 17] % 0= % 0ecos ®, yo= yo.cos P (2) , ,

q/(cos®) = fosin”®
[1/do+ 1/qg— 1/(ddw )]cos” = 1/(f sin Prg ®)

I=f
x = x/cos® vy = y./cos?, (2) ) , : gcos P= fesinz‘P
1/do+ 1/q— 1/(ddw) = 1/(f.sin®tg®)
(100 (11) 9 . .
. [17]

N e e = Y S U L

e e e e e
~N N R WY = O

Namias V. J Inst Maths Appl, 1980; 25: 241~ 265
McBride A C, Kerr F H. IMA J Appl Math, 1987; 39: 159~ 175
Mendovic D, Ozaktas H M. JO S A A, 1993; 10: 1875~ 1880
Lohmann A W.J O S A A, 1993; 10: 2181~ 2186
Ozaktas H M, Mendlovic D. Opt Commun, 1993; 101: 163~ 169
Ozaktas H M, MendlovicD.J O S A A, 1993; 10: 2522~ 2531
Mendovic D, Ozaktas H M, Lohmann A W. Opt Commun, 1994; 105: 36~ 38
Mendovic D, Bitran Y, Ferrieira C et a . Appl Opt, 1995; 34: 7451~ 7456
Mendovic D, Zalevsky Z, Konforti N.Appl Opt, 1995; 34: 7615
Bernardo L M, Soares O D. Appl Opt, 1996; 35: 3163~ 3166
Mendovic D, Zalevsky Z, Lohmann A W et al. Opt Commun, 1996; 126: 14~ 18
Erden M F, Ozaktas H M, MendlovicD.J O S A A, 1996; 13: 1068
Ozaktas H M, Barshan B,M endlovic D et al. ] O S A A, 1994; 11: 547~ 559
Granieri S, Trabochi O, Sicre E E. Opt Commun, 1995; 119: 275~ 278
Lohmann A W, Mendlovic D, Zalevsky Z et @'pt Commun, 1996; 125: 18~ 20

Bernardo I. M, Soares O D.J O S A A, 1994;+H1: 2622~ 2626
, 1997; 24: 435
, ,1963 s

: 19980121 : 19981116

1999

6

(7)
(8)
(9)

(10)

(11)



