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Abstract Weyl semimetals (WSMs) are novel topological materials with Weyl fermions as
quasiparticles, which have excellent physical and optical properties. The dielectric function of
the material plays a crucial role in the interaction between light and WSM. Based on the rela-
tion between the modified electric displacement vector and the electric field intensity, the
change of the dielectric constant of WSM under different Fermi energy levels is compared
through the dielectric function tensor. On this basis, a 4 X4 magneto-optical matrix is intro-
duced to solve Maxwell’s equations, to obtain the Fresnel reflection coefficients and to study
the dispersion equations of the wave vector. The research results show that the dispersion of
WSM has a linear dispersion at the short wavevector and an approximate constant frequency at
the longer wavevector limit. As the thickness of the WSM continues to increase, more mode
branches can be supported.
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