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Fig. 1. (a) An illustration of the position vector relation-

ship between the jth off-axis vortex phase core and the ob-
servation point in the initial plane; (b) arrangement of thr-
ee off-axis vortex phases, (c¢) phase distribution, and (d) in-
tensity distribution of a radially polarized RCGSM beam
carrying three off-axis vortices in the source plane, respect-

ively.
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Fig. 2. Evolution of the focused intensity of a radially polarized RCGSM beam carrying three off-axis vortex phases through a thin

lens when the beam order m =n =25.
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Fig. 3. Evolution of the focused intensity of a radially polarized RCGSM beam carrying four off-axis vortex phases through a thin

lens when the beam order m =n =5.
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Fig. 4. Evolution of the focused intensity of a radially polarized RCGSM beam carrying four off-axis vortex phases after passing

through a sector-shaped opaque obstacle when the beam order m = n =5 and coherent length dp = 1.5 mm.
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Fig. 5. Evolution of the focused intensity of a radially polarized RCGSM beam carrying four off-axis vortex phases after passing

through a circular obstacle when the beam order m = n =5 and coherent length o = 1.5 mm.
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Fig. 6. Evolution of the state of polarization of radially polarized RCGSM beams carrying multiple off-axis vortex phases through a

thin lens when the beam order mo = ng =5 and coherent length dgp = 1.5 mm.
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Fig. 7. Influences of beam order mo,no on the distribution of the state of polarization of radially polarized RCGSM beams carry-

ing multiple off-axis vortex phases in the focal plane when the coherent length o = 1.5 mm .

dp=1.5 mm

0.2 mm

0.2 mm

dp=1.0 mm

5o = 0.5 mm

SRR
i

0:4-mm

0.3 mm

= Linear polarization O Right-handed elliptical polarization () Left-handed elliptical polarization

K8 LDLHHE mo = no = 2 I, AT BE do X5 24> 8 Rlribs HEAR A2 A4 1] i Ik RCGSM G HEAE £ - 1] AL Al 41 25 4315 114952 Wil
Fig. 8. Influence of coherent length dp on the distribution of the state of polarization of radially polarized RCGSM beams carrying

multiple off-axis vortex phases in the focal plane when the beam order mgo =ng =2.
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Fig. 9. Distribution of the state of polarization in the focal plane for the radially polarized RCGSM beams carrying multiple off-ax-

is vortex phases through a sector-shaped opaque when the beam order m = n = 2 and the coherent length dp = 0.5 mm.
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Propagation properties of partially coherent vector
beam with multiple off-axis vortex phases’
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Abstract

In this paper, we investigate the propagation properties of radially polarized rectangular-symmetric cosine-
Gaussian Schell-model (RCGSM) beam with multiple off-axis vortex phases by using Fourier transform and
convolution method based on the unified theory of coherence and polarization. The results indicate that the
radially polarized RCGSM beam has self-splitting properties and can be split into four identical lobes due to its
unique spatial coherence structure. Furthermore, the modulation of multiple off-axis vortex phases can be acted
on each lobe. For high coherence, the spot arrays with triangular or square hollow light intensity distribution
can be generated in the focal plane by modulating the number of off-axis vortices (N;) and the beam order, and
the corresponding state of polarization on each lobe presents an inverted triangular or oblique square elliptic
distribution. However, for small coherence, the modulation effect of multiple off-axis vortex phases disappears
and the light intensity of each lobe degenerates into a quasi-Gaussian distribution, whereas its state of
polarization keeps invariant, which is independent of the beam order and coherence length. In addition, the
beam still has a certain self-healing ability for one of the off-axis vortex phases partially blocked by an obstacle,

but it will be destroyed for completely blocking, resulting in a notch on each lobe.

Keywords: partially coherent beam, special spatial correlation structure, multiple off-axis vortex phases,

propagation properties
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