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Coherence Switch in Spatiotemporal Coherent Vortices

Ding Chaoliang"”, Qi Xiexing"’, Pan Liuzhan"*"
'College of Physics & Electronic Information, Luoyang Normal University, Luoyang 471934, Henan, China;
*Key Laboratory of Electromagnetic Transformation and Detection of Henan Province, Luoyang 471934, Henan,
China
Abstract The coherence theory of the non-stationary light field is combined with the generalized Huygens-Fresnel
diffraction integral to investigate the evolution of spatiotemporal coherent vortices (STCVs) during the propagation in a
dispersive medium. The expression of the mutual coherent function of partially coherent pulsed beams with STCVs at the
propagation distance z is derived, and the mathematical and physical description of the STCVs is obtained. The results
show that a coherence switch of STCVs occurs during the propagation in the fused silica medium. The spatial coherence
width and temporal coherence length of the pulsed light source can be regarded as the control parameters of the coherence
switch to control the transmission of STCV information. The size of the coherence switch area depends heavily on the
propagation distance. The size of the coherence switch area is large when the propagation distance is short, otherwise, it is

small. Moreover, an optical communication model based on a coherence switch is designed.
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Fig.1 Modulus, phase distribution, and function curves with zero real part and zero imaginary part of complex degree of coherence of

partially coherent pulsed vortex beams under different spatial coherent widths.

(a) = (¢) Modulus; (d)-(f) phase distribution;

(g)-(i) function curves with zero real part (solid line) and zero imaginary part (dashed line)
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Fig. 3 Modulus, phase distribution, and function curves with zero real part and zero imaginary part of complex degree of coherence of
partially coherent pulsed vortex beams under different temporal coherent lengths. (a)-(c) Modulus; (d)-(f) phase distribution;

(g)-(i) function curves with zero real part (solid line) and zero imaginary part (dashed line)
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Fig. 7 Schematic diagram of spatiotemporal coherent vortices generated by experiment
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