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Optical and Magneto-optical Study of 3D Topological Insulators Bi2Te3 and Sb2Te3
Dordevic, S.V. (The University of Akron, Physics); Hechang, L.; Petrovic, C. (Brookhaven National Lab); Ludwig, J. and Smirnov, D. (NHMFL)

Introduction

Topological insulators (TI) represent a novel class of materials that behave as insulators in the bulk, but have metallic (conducting) states on the surface [1]. Our previous magneto-optical study of a 3D topological insulator Bi2Se3 [2] revealed strong magneto-optical response in the far-infrared part of the spectrum. In this project we studied optical and magneto-optical properties of Bi2Te3 and Sb2Te3. Reflectance ratios are reported in magnetic fields as high as 17.5 Tesla. In both TI we detect magnetic-field induced changes in optical properties, which are most pronounced around the plasma edge in reflectance.
Experimental

The samples of Bi2Te3 and Sb2Te3 were grown at Brookhaven National Laboratory. The magneto-reflectance measurements were performed at the NHMFL with a Fourier Transform Infrared (FT-IR) spectrometer Bruker Vertex 80, coupled to 17.5 Tesla superconducting magnet. The magnetic field was applied along c-axis, i.e. perpendicular to the planes. All the measurements were performed at temperature 4.2 K. The focus of the study was on the mid-infrared spectral range, approximately from 500 cm-1 to 3000 cm-1.
Results and Discussion
Magneto-reflectance ratios R(,B)/R(, 0 Tesla) are shown in Fig.1. for both Bi2Te3 and Sb2Te3 at several characteristic magnetic fields. Relatively large magnetic field induced changes are observed in both compounds.


[image: image1.emf]500 600 700 800 900 1000 1100 1200

0.8

0.9

1.0

1.1

1.2

1.3

   Bi

2

Te

3

   0 T

   4 T

   8 T

 12 T

 14 T

 16 T

 18 T

R(B) / R(0 T)

Frequency (cm-1)


Figure 1. Magneto-reflectance ratios R(,B)/R(, 0 Tesla) for Bi2Te3 (left) and Sb2Te3 (right).

Conclusions
Our current and previous [2] measurements of 3D topological insulators have revealed extreme sensitivity of optical properties of 3D TI to external magnetic field. Understanding this behavior might be an important step toward elucidating complex electronic structure of these unusual materials.
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