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Coherent Property Evolution of Partially Coherent Elliptical Vortex
Beam Propagation Through Turbulence
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Abstract Based on the generalized Huygens-Fresnel principle, the spectral density, degree of coherence, and the
coherent vortex of partially coherent elliptical vortex beam propagation through anisotropic non-Kolmogorov
turbulence are studied. Among them, we focus on the important properties of coherent vortex beams as partially
coherent vortex beams. It is found that the elliptic rate, coherence length, and turbulence parameters all have
influences on the conservation distance. Moreover, it is easier to separate the newly generated coherent vortex points
of partially coherent elliptical vortex beams than that of partially coherent circular vortex beams.
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Fig. 2 Spectral density evolution of partially coherent elliptical vortex beam propagation through anisotropic non-Kolmogorov

turbulence. (a) a=1; (b)a=15/3; (c)a=25
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(a) Vacuum; (b)(c) anisotropic non-Kolmogorov turbulence
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(a)(c) x direction; (b)(d) y direction
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Table 2 Conservation distance z, under different turbulence
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power index @' of the turbulence spectrum
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Table 3 Conservation distance z. at different reference points p, (¢ =1>5)

P (Icem, 1cm) (1cm, 3cm) (lem, 5em) (2cm, 2cm)
2. /m 251 287 318 358
P (3em, 1cem) (3cm, 3cm) (3cm, 5cm) (5cm, 3cm)
z./m 383 408 426 469
\ RIS ) N 57 0 E e R s R 187/ g R
4 4 e

LB 43 KR 6 152 988 5 O Ay 91, 3O S S5 A
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AR e B i U3 ) O HRGR AR TR BAE AR
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i T A A A7 A K 7 A o A R AT RE R
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