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Abstract Herein, the phase distribution characteristics of Laguerre-Gaussian (L.G) beams incident on a layered
topological insulator (TI) thin film are studied using the plane angular spectrum expansion method and transmission
matrix theory. Numerical results show that the phase structure of LG beams in the reflected and transmitted fields is
affected by the changes in topological magneto-electric polarizability. Particularly, the center axis of the phase
distribution of p-wave shifts left or right. This research on the phase distribution characteristics of LG beams incident
on layered topological insulator thin films has significance in wireless laser communication, optical trapping, particle
manipulation, nonlinear optics, information coding, and other fields.
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Fig. 1 Transmission model of .G beam incident on a
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Fig. 2 Light intensity distributions of LG beam in incident field.

(a) Light intensity distribution of s-wave; (b) light intensity

distribution of p-wave
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Fig. 3 Phase distributions of LG beams with different topological charges in incident field. (a)-(d) Phase distributions of s-wave;

(e)-(h) phase distributions of p-wave
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Fig. 4 Phase distributions of reflected field of LG beam incident on TI-common dielectric periodic film under different TEMPs.

(a)-(d) Phase distributions of s-wave; (e)-(h) phase distributions of p-wave
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Fig. 5 Phase distributions of transmitted field of LG beam incident on TI-common dielectric periodic film under different

TEMPs. (a)-(d) Phase distributions of s-wave; (e)-(h) phase distributions of p-wave
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