Journal of Optics

September 2012/ Vol. 14

Shape invariant higher-order Bessel-like beams carrying
orbital angular momentum

Y Ismail*?, N Khilo®, V Belyi® and A Forbes™?

1 School of Physics, University of KwaZulu-Natal, Private Bag X54001, Durban 4000, South Africa
2 CSIR National Laser Centre, PO Box 395, Pretoria 0001, South Africa

3 B I Stepanov Institute of Physics, NASB, 68 Nezavisimosti Avenue, 220072 Minsk, Belarus

E-mail: aforbesl@csir.co.za

Abstract

We present a method for generating higher-order Bessel beams with z-dependent cone
angles. Such fields, if engineered correctly, are shape invariant during propagation and thus
do not suffer from a transition from a Bessel-shaped intensity profile in the near field to an
annular ring in the far field. We demonstrate the production of such fields in the laboratory
with an optical system comprising a combination of two axicons and a lens, allowing for
control of the cone angle of the resulting field. While the resulting shape invariant fields are
not perfectly non-diffracting, they do maintain many of the same properties as Bessel beams,
including self-reconstruction.



