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Abstract

dimensional systems. Based on the Mie theory, this paper utilizes the Drude model of metal nanoparticles to study the

Goos-Hianchen (GH) shift refers to the lateral shift of reflected light center in two-dimensional or higher-

change laws of the lateral shift of nanoparticles in the far field under the illumination of linearly polarized light. In addition,
the paper derives an analytical expression for the GH shift and uses a simplified model to unveil the underlying mechanism
of GH shift inversion. It is found that when the electric dipole couples with the electric quadrupole, GH shift reaches two

peaks different from that in other wavebands at Fano resonance area. The finding lays a foundation for the development of

supersensitive sensors based on GH shift.
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Fig. 1 Schematic of sliver spherical nanoparticle system illuminated by linearly polarized light
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Fig. 2 Scattering coefficient and Goos-Hinchen shift of silver spherical nanoparticle. (a) Scattering coefficient varies with incident
wavelength; (b) Goos-Hanchen shift varies with incident wavelength and the scattering angle 9
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Fig. 3

Interference intensity and phase difference between electric dipole and quadrupole. (a) Im(a,a3); (b) phase difference of

scattering coefficients «, and a,
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Fig. 4 Distributions of Poynting field around Fano resonance. (a) Incidence wavelength is 320 nm; (b) incidence wavelength is 340 nm;

(c) incidence wavelength is 350 nm
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Fig. 5 Scattering efficiency and far-field scattering intensity of silver spherical nanoparticle. (a) Forward and backward scattering

efficiency varies with incident wavelength; (b) far-field scattering intensity varies with scattering angle at incident wavelengths of
320 nm and 350 nm
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