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Magneto-optical Study of HgCr2Se4
Luo, G. and Li, Z. (Sichuan University); Li, Y. (Institute of Physics Chinese Academy of Sciences)
Introduction 
Chern semimetals (i.e., magnetic Weyl semimetals) are a class of ferromagnetic materials in which band crossings are guaranteed to exist at certain points in the momentum space by topological protection. In addition to the fascinating Weyl fermion physics recently observed in their non-magnetic counterparts, Chern semimetals can also host other interesting phenomena requiring broken time-reversal symmetry, such as the quantized anomalous Hall effect. Here we propose to study a candidate proposed for Chern semimetals, HgCr2Se4 [1] by performing magneto-reflectance experiments, which may provide insights [2] into the novel physics of magnetic Weyl semimetals. 

Experimental 
Single crystals of HgCr2Se4 were grown with chemical vapor transport and characterized by magnetization, electron transport, and Andreev reflection spectroscopy [1]. We performed magneto-reflectance experiments on this material in SCM3 [2].
Results and Discussion

Figure 1 depicts the IR magneto-reflectance ratio spectra R(B)/R(B=0) of HgCr2Se4. A few features were observed in the data, whose origin will be explored further in future. These magneto-reflectance experiments may reveal critical information on the Landau levels of HgCr2Se4 with various carrier concentrations, which may provide many insights into the bulk states and possible surface states [2] of this system, as well as the novel physics associated with the phase transition between half-metallic and magnetic Weyl semimetal phases.
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Figure 1: The IR magneto-reflectance ratio spectra R(B)/R(B=0) of HgCr2Se4 at various B fields. Data are displaced vertically for clarity.
Conclusions
This work is in progress. Our studies may provide new insights in the fundamental physics of magnetic Weyl semimetals.
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