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Study of Spin-Lattice Coupling in SrCu2(BO3)2 with FBG Dilatometry   

in Continuous 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); 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 magnetic fields H ( 20T [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 Cu2+ dimer planes. Lattice coupling is facilitated by a field-dependent Cu-O-Cu superexchange angle, previously studied in pulsed magnetic fields to 100T [1,2].   
Experimental 

We carried out a set of FBG magnetostriction and thermal expansion experiments [3] on an oriented single crystal sample of SrCu2(BO3)2 at pumped 4He temperatures, in DC magnetic fields to 45T with the goal of obtaining finer details of the (H,T) phase diagram as well as the coefficient of thermal expansion at constant temperatures. 
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Results and Discussion


The axial magnetostriction for magnetic fields applied along the c-axis, c/c(H), at T = 1.4K, 2.5K and 5K is displayed in Fig. 1 main panel. Anomalies at the 1/4 and 1/3 magnetization plateaus are evident. The thermal expansion c/c(T) obtained at constant H = 45T is shown in Inset A. Anomalies observed in c/c(H,T) are plotted in Inset B, to obtain the (H,T) phase diagram.        
Conclusions

Our dilatometry study of SrCu2(BO3)2 reveals strong coupling between field-induced magnetism and the crystal lattice. The thermal expansion shows an important anomaly upon entering the low temperature M/Ms = 1/3 and 1/4 magnetization superstructure regions. These data suggest further studies in the 3He temperature range. 

Acknowledgements

A portion of this work was performed at the National High Magnetic Field Laboratory, which is supported by National Science Foundation Cooperative Agreement No. DMR-1157490 and the State of Florida.  

References
[1]
M. Jaime et al., Proc. Natl. Acad. Sci. 109, 12407 (2012).
[2]
G. Radtke et al., Proc. Natl. Acad. Sci. 112 1971 (2015).
[3]
M. Jaime et al., Sensors 17, 2572 (2017). 
Fig.1: Axial magnetostriction c/c vs H at constant temperatures T = 1.4K, 2.5K, 5K. Inset A: Thermal expansion c/c vs T, at H = 45T shows rapid increase below 4K. Inset B: (H,T) phase diagram showing M/Ms = 1/4 and 1/3 superstructure regions.   








