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Polarization Sensitive Magneto-Raman Spectroscopy on 2D-Layered Materials
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Introduction
	Since the discovery of graphene, there has been an explosion of research on 2D layered materials such as
transition metal dichalcogenides (TMDs). Among several experimental techniques utilized for studying these
materials, Raman spectroscopy has proven to be a very powerful tool due to its sensitivity to layer numbers,
interlayer coupling etc. Layered MoS2, member of TMD family, is a typical example with promising applications in
nano-optoelectronics. A recent Magneto-Raman investigation on MoS2 published by J. Ji et al. [1] reported an observation of giant magneto-optical effect. In this work, the intensity of Raman modes exhibited dramatic change and it was attributed to field-induced broken symmetry of Raman scattering cross-section.
[bookmark: _GoBack][image: ]Due to the ambiguous nature of the interpretation presented in this publication, we performed further Raman studies on MoS2 at high magnetic fields to illustrate the experimental factors overlooked by the previous study. It is highly important to consider the magnetic field-induced rotation of the polarization of the light and its effect on the Raman active phonon modes in anisotropic materials.	

Experimental
	Magneto-Raman spectroscopy was performed on a single-layer MoS2 on silicon substrate grown by CVD. The Raman spectra were measured in a backscattering Faraday geometry using a 532 nm laser excitation. The collected scattered light was guided to a spectrometer equipped with a liquid-N2-cooled CCD camera. A polarizer and an analyzer was placed in the excitation and the collection paths, respectively, to probe the polarization of the incident and back scattered light. Raman spectra were collected at temperature of 295 K for magnetic fields from 0 T to 14 T using a SC magnet at EMR Facility.
Fig.1 Plot of selected MoS2 phonons at the temperature of 295 K in magnetic fields up to 14 T.  The top and bottom panel shows spectra obtained before and after applying corrections corresponding to the Faraday rotation of the laser polarization, respectively.  

Results and Discussion
	We performed Raman measurements on single layer MoS2 sample to study the effect of Faraday rotation of the laser polarization in high magnetic fields. The plot of Raman spectra for selected magnetic fields up to 14 T are shown in the Fig.1. It is well known that the phonons, especially the ones with A1g symmetry, are highly sensitive to the polarization of incident light. With increasing applied magnetic fields, we observed dramatic reduction in the intensity of these phonons (see top panel of Fig.1) similar to the previous report [1]. However, the previous study did not consider the fact that the laser polarization is rotated in the presence of magnetic fields due to Faraday effect. Thus, when the Faraday rotation was carefully compensated, the phonons exhibited no intensity variations (see bottom panel of Fig.1). This indicates that the observed intensity change is in fact an artifact.

Conclusions
	Magneto-Raman spectroscopy on the single layer MoS2 was successfully performed at temperature of RT and magnetic fields up to 14 T. This experiment demonstrates that Faraday rotation of laser polarization is quite significant and cannot be ignored during magneto-Raman spectroscopic measurements. 
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