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Study of Spin-Lattice Coupling in SrCu2(BO3)2 with Raman Spectroscopy   

in Magnetic Fields to 45T
Jaime, M. (NHMFL, LANL); Saul, S.A. (Marseile Univ.); Thirunavukkuarasu, K. (FAMU, TLH); Ratdke, G. (Université Pierre et Marie Curie); Lu, Z. (NHMFL, TLH); Christianen, P. (HFML, Njmegan); Ballottin, M. (HFML, Nijmegen); Smirnov, D. (NHMFL, TLH), and Dabkowska, H. (McMaster Univ.)
Introduction 

SrCu2(BO3)2 is a quasi‐two dimensional spin system with a singlet dimer ground state. It is a realization of the orthogonal dimer Shastry‐Sutherland model, and exhibits a sequence of magnetization plateaus at high magnetic fields [1]. The unique behavior of this quantum spin liquid results from the interplay between two fascinating aspects of strongly correlated spin systems: geometrical frustration and strong quantum fluctuations. The magnetization plateaus, observed when the magnetic field is applied H // c‐axis, are a direct consequence of spin texture in the Cu dimer planes. Lattice coupling is facilitated by lattice modes, predicted to be Raman active [2].   
Experimental  

We carried out a set of Raman scattering experiments on oriented single crystal samples of SrCu2(BO3)2 at pumped 4He temperatures, at constant magnetic fields to 45T. 
Results and Discussion


The spectra were obtained in the 80 cm-1 to 600 cm-1 wave number range, and a number of Raman peaks were identified. Among them, the peaks at (200 cm-1, 380 cm-1, 440 cm-1, and 470 cm-1 were found to shift with magnetic fields indicating a coupling to the magnetism in the material. In particular, the mode at 200 cm-1 is of interest, as it has been being associated to the “pantograph lattice mode” in SrCu2(BO3)2.[2]     
Conclusions

Our Raman study of SrCu2(BO3)2 reveals strong coupling between field-induced magnetism and the crystal lattice, granting a deeper study and analysis.
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Fig. 2: Field evolution of the 200cm-1 (black) and 386cm-1 (red) peaks. Vertical arrows indicate anomalies associated with known magnetization plateaus.





Fig.1: Raman spectra taken at different constant fields at T = 2K








