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Magneto-electric effect in quasi-2D organic conductors
Hassan N., Drichko N. (JHU, Dept.of Physics and Astronomy); Thirunavukkuarasu K. (FAMU, Physics), Smirnov D. (FSU, Physics)
Introduction 

Our work is aimed at the experimental investigation of a theoretically suggested magneto-electric effect in organic Mott insulator compounds based on the BEDT-TTF molecule. We carried out measurements of Raman spectra of -(BEDT-TTF)2Hg(SCN)2Cl under magnetic field up to 18 T both in metallic state and in the charge ordered insulating state below 30 K. We followed the charge degree of freedom by observations of molecular vibrations, the frequency of which depend on the charge on the molecule. The obtained results provided us the first evidence of a magneto-electric effect in an organic Mott insulator. 
Experimental 

Raman scattering measurements were performed at temperatures between 50 and 2 K using Princeton Instruments Raman spectrometer and superconducting magnet with magnetic field up to 18 T. 
Results and Discussion

Fig. 1 demonstrates the main results of our studies. We were following the charge state of -(BEDT-TTF)2Hg(SCN)2Cl in magnetic field in the metallic state above 30 K (left panel) and charge ordered insulating state below 30 K (right panel) through the measurements in the region of the vibration of the central C=C bond of BEDT-TTF molecules. In the metallic state, a small broadening of the band of the charge sensitive 2 mode in magnetic field of 18 T can be observed at the comparison with the 0 T spectra. This unexpected result can be explained by the magnetic field effect on the charge carriers in the metallic state. Further measurements are necessary to understand the effect.

[image: image2.png]In the insulating state of -(BEDT-TTF)2Hg(SCN)2Cl at 25 K at 0 T we observed two components of a charge-sensitive vibration 2 (A) and 2 (B) for charge-rich and charge-poor states. An application of magnetic field of 18 T led to an appearance of a 2 band  that belongs to   BEDT-TTF+0.5. The latter is a signature of a state where charge is distributed homogeneously in the BEDT-TTF-based layer. It is an evidence of the suppression of the charge order by magnetic field, which was expected as a manifestation of a magneto-electric effect in -(BEDT-TTF)2Hg(SCN)2Cl.
 Fig.1. Raman spectra of -(BEDT-TTF)2Hg(SCN)2Cl in the region of charge sensitive molecular vibration 2 . (a) Spectra in the metallic state at 52 K. A small effect of magnetic field on the shape of the charge sensitive 2 vibration is observed. (b) Spectra in the charge ordered state at 25 K. 2 (A) and 2 (B) bands correspond to charge-rich and charge-poor molecular sites. On the application of 18 T a weak charge-neutral band appears marked as 2. 
Conclusions

Our study demonstrated the first evidence of magneto-electric effect in -(BEDT-TTF)2Hg(SCN)2Cl. 
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