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Magneto-optical Study of Topological Crystalline Insulators
Wang, Y.; Li, Z. (NHMFL); Chou, F.; Sankar, R. (National Taiwan University) and Fu, L. (MIT)
Introduction 
A new type of topological insulator, the so-called Topological Crystalline Insulator (TCI), has attracted great interest recently [1]. In these materials, the metallic surface states are described by Dirac fermions and protected by the mirror symmetry of the crystal structure. Here, we carried out magneto-optical measurements on a TCI material Pb1-xSnxSe in high magnetic fields in NHMFL.  
Experimental 
In our experiments, the reflectance spectra of single crystal TCI samples (Pb1-xSnxSe) were measured using a Fourier transform infrared (IR) spectrometer at SCM3. 
Results and Discussion

Figure 1 depicts the magneto-reflectance ratio spectra R(B)/R(B=0) of Pb1-xSnxSe with x=0.3 in representative B fields. We find that the bulk bands of TCI phase x=0.3 can be well described by massive Dirac fermions, as shown in figure 1. From the detailed band parameters of the bulk band, we can explore the contributions of the bulk band to the total optical absorption of the system. We find that (1) the bulk band can only account for part of the total optical absorption; (2) the surface states in the TCI phase have significant contributions (as high as ~75%) to the free carrier (Drude) absorption in zero field and the low energy absorption peak in B field. We further show that surface dominated IR conductivity and transport can be achieved in TCIs [2].
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Figure 1: Left panel: The Magneto-reflectance ratio spectra R(B)/R(B=0) of Pb1-xSnxSe for x=0.3 in representative B fields. Data are displaced vertically for clarity. Middle and right panels: the energy of the Landau level transitions as a function of B field, and their assignment based on a model of massive Dirac fermions. 
Conclusions
Our study demonstrates that the far-infrared conductivity of Pb1-xSnxSe for x=0.3 is dominated by the surface states as a result of their unique band structure and the consequent high surface carrier density. The transport parameters obtained from our experiments suggest the viability of surface-dominated conduction in thin TCI crystals. A manuscript reporting these findings is submitted [2].
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