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Change in the spectral degree of coherence for random electromag-
netic vortex beam propagating through fiber

ZHAO Chungang, LI Jinhong” , GUO Miaojun, YANG Chen, WANG Jing
(School of Applied Science, Taiyuan University of Science and Technology , Taiyuan , Shanxi 030024, China)

Abstract ; Based on the generalized Huygens-Fresnel principle and the theory of coherence and polariza-
tion of light,it was derived that the analytical expression of the cross spectral density matrix element of
random electromagnetic Gaussian vortex beam in gradient-index fiber, the spectral degree of coherence of
the random electromagnetic Gaussian vortex beam propagating through gradient-index fiber is studied.
The results show that when random electromagnetic Gaussian vortex beam propagating in gradient-index
fiber , the period of the spectral degree of coherence is related to the gradient-index coefficient . the lon-
ger beam wavelength is,the more obvious the focusing effect of the gradient-index fiber on the distribu-
tion of the spectral degree of coherence is. The number of dark rings in the distribution of the spectral
change the evolutive speed of the spectral degree of coherence along the radial direction, while spatial
correlation length ¢, dose not change the distribution of the spectral degree of coherence. The research
results of this paper have guiding significance for the propagation of random electromagnetic vortex
beams in optical fibers, and have reference value in high-speed and large-capacity optical fiber secure
communication,
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Fig.1 Distribution in the spectral degree of coherence for random electromagnetic Gaussian vortex

beam propagating through radial gradient-index fiber: (a) The distribution profile in the spectral degree

of coherence for the beam; (b1)—(b9) The distributions in the spectral degree

of coherence for the beam at different distances in (a)
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Fig. 2 Distribution in the spectral degree of coherence for random electromagnetic Gaussian vortex beams with different

topological charge m propagating through radial gradient-index fiber:
(a) m=1; (¢) m=2; (e) m=3; (b1)—(b5), (d1)—(dS), (f1)—(15)

The distributions in the spectral degree of coherence for the beams at different distances in (a),(c) and (e)
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Fig. 5 Distribution in the spectral degree of coherence for random electromagnetic Gaussian vortex beams

with different wavelength A propagating through radial gradient-index fiber
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Fig. 6 Distribution in the spectral degree of coherence for random electromagnetic Gaussian vortex beam propagating through

radial gradient-index fiber with different refractive index coefficient
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