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The Descriptions of the Bottle Beam
WU Feng-tie, LIU Lan

(College of Information Science and Engineering, Huagiao U niversity, Quanzhou 362021, China)

Abstract: The propagation properties of the bottle beam were described based on geometrical optical theory, interferen-
tial theory and diffraction theory. The description methods of the bottle beam generated from axicomr lens system were
compared and analyzed, and the relative experimental results were given. Geometrical optics is the near axis approxima
tion optics and exist the errors. Interferential theory describes the bottle beam more rigorous from other aspect. The beam
propagation behavior behind the focal plane of the focal lens can be numerical simulated, and the different conclusion to
geometrical optics was obtained which showed that the bottle beam existence when condition zo< f< z,. was satisfied.
Diffraction theory clearly reveals the properties of the bottle beam and the reconstruction of norr diffraction beam.

Keywords: bottle beam; propagation property; axicon; geometrical optical theory; interferential theory; diffraction t he

ory



