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Abstract
Novel axicon for generating bottle beam is proposed for the first time. We discuss concave and convex types, which
are formed by grinding and scuffing a frustum of a cone on the bottom of a traditional axicon. The results show that when
a plane wave illuminates on the concave axicon, a single bottle beam is formed. If the light illuminates on the convex
axicon, periodic bottle beam is formed. The formation mechanism of the bottle beam is analyzed by geometrical optics,
and the relevant parameters are also calculated. The transverse and the longitudinal intensity distribution are simulated by

diffraction and interference theory. The results are basically consistent with the geometrical optics.

Keywords; novel axicon, Bottle beam, axicon, Bessel beam

PACS: 42.15. Eq, 42.25.Bs, 42.25.-p

# Project supported by the National Natural Science Foundation of China( Grant No. 60977068 ) and the Science and Technology Key Project of
Quanzhou City( Grant No. 2009G4 ).

T Corresponding author. E-mail; ftwu@ public. gz. fj. cn

094201- 6



