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In this study, we explored the propagation characteristics of a Partially
Coherent Gaussian Schell Model Vortex (PCGSMV) beam in both a conven-
tional axicon and a lensacon with and without astigmatic aberration. Our
analysis yielded the intensity distribution for the axicon and lensacon under
various conditions. Analytical formulas were derived to describe the inten-
sity distribution of PCGSMV beams diffracted by both theaxicon and the
lensacon. Our numerical findings highlighted that the intensity distribution
of a PCGSMYV beam focused by an axicon, a perfect lensacon, and a lensacon
with astigmatic aberration is influenced by parameters such as the PCGSMV
beam width, spatial correlation length, topological charge, axicon base an-
gle, and astigmatic aberration coeflicient. The addition of a lens to an axicon
was also studied, revealing a eight times increase in intensity compared to
the axicon alone. Furthermore, we developed a theoretical model for the in-
tensity distribution of a PCGSMYV beam focused by a lensacon. Through
this model, a high-energy zone has been produced, which is used in several
applications, such as laser knives, which are used in micro-tissue surgery.
Our investigation into the effect of astigmatic aberration on the intensity dis-
tribution unveiled deformations and irregular shapes in the beam structure.
Furthermore, the depth of the dark hollow was found to be contingent on the
PCGSMYV beam’s waist width, spatial correlation length, topological charge,
axicon base angle, and astigmatic aberration coefficient. Notably, the depth
of the dark hollow increased with propagation distance. Utilizing a theoret-
ical model for the intensity distribution of a PCGSMV beam focused by a
lensacon with astigmatic aberration, we determined the position of the dark
hollow that is produced at the end of the depth of focus. This information is

crucial for applications such as optical trapping, capture, and manipulation
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of micro-particles.
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