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Abstract

Optical vortices, manifestation of phase singularities, are light beams with helical
wavefronts. This dissertation concerns with the study of the first and the second
order coherences of optical vortices.

We have used computer generated holography technique for the generation of
optical vortices. An algorithm has been developed to make a vortex of variable
core size and demonstrated experimentally. Interferometric techniques have been
described to characterize the optical vortices.

It has been observed that the diffraction of an optical vortex through an iris
diaphragm produces ball bearing sort of structures of darkness and brightness.
The singularity of the vortex beam is found to be persistent even after diffraction
through the aperture. The position of the singularity in the diffracted beam de-
pends on the relative positions of vortex center and the center of iris diaphragm.
These results may have implications to sub-diffraction imaging. A further study
of diffraction through a two dimensional sinusoidal grating produces four copies of
vortex with the same topological charge.

The stability and the propagation dynamics of high topological charge optical
vortices have also been discussed. We introduce an asymmetry in the core of a
high charge optical vortex by using a spatial light modulator. The splitting of a
high charge optical vortex core into unit charge vortices has been found to depend
on the extent of introduced asymmetry. The trajectories of the split unit charged
vortices and their separation have been recorded as a function of change in the
asymmetry of the core.

We have examined the spatial coherence characteristics of the one dimensional
projection of optical vortices. The obtained spatial coherence function is found
to be the characteristic of the order of the vortex. The knowledge of the spatial
coherence is used to extract the information entropy and the Wigner distribution

function as well.



We have studied intensity correlation function for optical vortices passing
through a rotating ground glass (RGG) plate and compared them with that of
the TEMgy mode of a He-Ne laser beam passing through the same RGG plate. It
has been observed that the intensity correlation curves for the scattered optical
vortices decrease much faster than the corresponding curve for a TEMy, mode of
the He-Ne laser. We attribute this to the complex phase structure of the optical

vortices.

Keywords: Singular optics, Optical vortex, Coherence, Diffraction, Stability of
high charge vortex, Computer generated holography.
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