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Abstract Since the magnitudes of the Goos-Hénchen (GH

) shifts in multilayered photonic crystals are generally small, it

is desirable to find the alternative configurations to achieve the large GH shift. In this work, we investigated the GH shift

of the reflected wave in the structure with a metal layer, a dielectric material, and the quasiperiodic photonic crystal by the

transfer matrix method, where the quasiperiodic photonic crystal is composed of a dielectric material and monolayer

graphene arranged in a Fibonacci sequence. It is found that the GH shift can be enhanced up to 7330 times of the incident

wavelength at the specified operating wavelength 2 pm due to the excitation of surface plasmon polaritons of metal. In

addition, we discussed the influence of the optical parameters of monolayer graphene, and the thickness of the dielectric

material on the GH shift, and confirmed that changing these parameters could achieve the control of GH shift.
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Fig. 2 Variation of different parameters of (S,)” and (S,)* structures under TM wave and (S,)* structure under TE wave, respectively.

(a) Goos-Hanchen shifts; (b) reflectance; (c) phase of reflection coefficient
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Fig. 3 Magnetic field distributions of = 2 pm in the = direction. (a) Distribution of magnetic field of hybrid structure as a function of

the distance; (b) distribution of magnetic field distributions
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Fig. 4 Effect of parameters of hybrid structure on Goos-Hanchen shift. (a) Effect of Fermi energy of monolayer graphene; (b) effect of

dielectric layer thickness
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