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Measuring the complex refractive index of topological insulators

based on spectroscopic ellipsometry

LU Hua'*, LI Yang-wu'*, YUE Zeng-ji*, ZENG Wei'
(1a. School of Physical Science and Technology., Northwestern Polytechnical University,
Xi’an 710129, China; 1b. School of Materials Science and Engineering,
Northwestern Polytechnical University, Xi’an 710072, China;

2. Institute for Superconducting &. Electronic Materials, University of Wollongong,
Wollongong 2500, Australia)

Abstract. The spectroscopic ellipsometer was used to measure the complex refractive index of to-

pological insulators (e. g. Bi, Te; single crystal). The surface and bulk states of Bi, Te; were fitted

with the Drude and the Tauc-Lorentz models. The refractive indices and extinction coefficients of sur-

face and bulk states of Bi, Te; topological insulator were achieved. The properties of the dispersion

curves for surface and bulk were analyzed. The results demonstrated that the bulk state possessed

semiconductor-like properties with a band gap, whose refractive index could exceed 7 at near-infrared

wavelengths. The surface state presented metal-like properties with a thickness of 2. 52 nm.

Key words: spectroscopic ellipsometer; topological insulator; Bi, Te;; complex refractive index;

extinction coefficient



