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Fig. 1. (color online) Module value distribution of piza, pey of Partially Coherent Radially Polarized Beam

in different transmission distance, reference point (0, 0). (a)—(d) for pzz: (a) z =0.5m, (b) 2 =1 m, (c)
z=2m, (d) z =3 m; (e)—(h) for pzy: (¢) 2=05m, (f) z=1m, (g) 2=2m, (h) z=3 m.
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Fig. 2. (color online) Module value distribution of pz, of Partially Coherent Radially Polarized Beam in

different transmission distance. (a-d) for reference point (0.2w, 0): (a) z = 0.03 m, (b) z = 0.1 m, (c)
z=0.2m, (d) z=1m; (e)—(h) for reference point (1w, 0): (¢) z=0.1m, (f) 2 =0.3m, (g) 2 = 0.4 m,

(h) z =2 m.
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Fig. 3. (color online) Module value distribution of pzy of Partially Coherent Radially Polarized Beam in
different transmission distance. (a)—(d) for reference point (0.2w, 0): (a) z = 0.01 m, (b) z = 0.1 m, (c)
z=0.2m, (d) z =4 m; (e)—(h) for reference point (1w, 0): (e) z =0.1 m, (f) z=0.3m, (g) 2= 0.5 m, (h)

z =15 m.
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Fig. 4. (color online) Module value distribution of puz, of Partially Coherent Radially Polarized Beam in

different transmission distance. (a)—(c) for reference point (0, 0.5w): (a) 2 =0.5m, (b) 2=2m, (c) 2 =5
m; (d)—(f) for reference point (0, lw): (d) z=0.5m, (¢) z=2m, (f) 2z =5 m.
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Fig. 5. (color online) Module value distribution of gy of Partially Coherent Radially Polarized Beam in different

transmission distance. (a-c) for reference point (0, 0.5w): (a) z = 0.01 m, (b) z = 0.2 m, (¢) z = 5 m; (d)—(f) for

coherent point (0, lw): (d) 2 =0.2m, (e) 2= 0.3 m, (f) z =10 m.
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Fig. 6. (color online) Module value distribution of pzz, pey of Partially Coherent Radially Polarized Beam in
different transmission distance, reference point (0.1w, 0.1w). (a)—(d) for pzz: (a) z = 0.01 m, (b) z = 0.05 m, (c)

z=0.1m, (d) 2= 0.8 m; (¢)—(h) for pzy: (¢) 2=0.01 m, (f) z=0.03 m, (g) 2 =0.05m, (h) 2 =2 m.
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Research on the coherence of partially coherent radially
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Abstract

Based on the generalized Huygens theory and the unified theory of coherence and polarization, study is made on
the module value of complex degree of coherence of partially coherent radially polarized beam (PCRPB) which changes
with transmission distance at different reference point. Results show that the module value distribution of the complex
degree changing with the transmission distance is different for different reference point while PCRPB propagates in a
free space. When the reference point is at the origin, with the increase of the transmission distance, pz» and pzy hold
a symmetric distribution, and the distribution range increases. When the reference point is confined on the z-axis, pzs
changes from single peak to three peaks, and the two valleys lie symmetrically; and p., changes from two peaks to
four peaks, and the four valleys lie symmetrically. The transmission distance of the evolution is related to the distance
between the reference point and the origin: the closer the distance between the reference point and the origin, the shorter
the transmission distance is needed to achieve the evolution process. When the reference point lies on the y-axis, pzs
holds a symmetric distribution, its distribution range increases, and pq, changes from two peak values to four peaks
and four valleys which are in symmetric form. The transmission distance is related to the spacing between the reference
point and the origin, the closer the distance between the reference point and the origin: the shorter the transmission is
needed to achieve the evolution process. In addition, when the reference point lies at other positions on the observation
plane, the module value distribution of p., and pzy is obtained by combining the distribution rules of reference point at
z-axis and y-axis: i.e., when the reference point lies at other positions of the observation plane, the module values pizs

and i,y can be composed of three peaks and four peaks with the increase of transmission distance, respectively.

Keywords: partially coherent radially polarized beam, complex degree of coherence, reference position
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