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Analyzing the propergation properties of diffraction-free beams

Zhang Bin, Lii Baida
(Department of Opto-Electronic Science & Technology. Sichuan University)

Abstract: In this paper, by using the stationary-phase method the propagation properties of diffrac-
tion-free beams are analyzed in detail and compared with those of Gaussian beams. An axicon is used to
produce the zeroth-order Bessel beam and then its propagation properties are studied experimentally. The
results are consistent with the theoretical prediction.
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Fig.2 Theoretical results of the axial intensity I{a.u.) and normalized intensity I/I; vs
propagation distance = when a plane wave is incident upon the axicon
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Fig.3 Theoretical and experimental results of the axial intensity I (a.u.) and
normalized intensity I/I; vs propagation distance z when a Gaussian

beam is incident upon the axicon, where “ X ” denotes experimental re-

sults and (a)w/D=2.5 (b)w/D=1.5
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Fig.4 Axial intensity I(a.u.) as a func- Fig.5 Axial intensity I(a.u.) as a func-
tion of propagation distance z for a tion of propagation distance z for a
Jo beam ( ) and two Gaussian Jo beam ( ) and two Gaussian
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