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Thermal Transport on a Shastry-Sutherland Lattice in High Magnetic Fields
Kim, C.; Jeon, B.-G.; Nam, W.; Jang, D.H.; Sur, Y. and Kim, K.H. (Seoul National University)
Introduction 

The study of low-dimensional quantum antiferromagnets are stimulated by the discovery of high-Tc superconductivity in doped Mott insulators with two-dimensional (2D) S=1/2 antiferromagnetic interactions. Among those materials, SrCu2(BO3)2 has been exotic playground for understanding magnetic excitation due to its special lattice structure. To understand its magnetic structure, thermal conductivity measurement (κ(T) ) is employed. In a former report, the concept of resonant scattering in spin-gapped systems was suggested in SrCu2(BO3)2 for explaining the field-induced suppression of thermal conductivity up to 17 T [1]. But still, the behavior of κ(T) is not fully understood around its critical fields with thermal conductivity [2].
Experimental

For κ(T) measurement of the SrCu2(BO3)2 single crystals in high magnetic fields, a custom-made, vacuum-sealed probe with one-heater and two-thermometer configuration is used in the Janis cryostat of the Cell 8
Results and Discussion


Fig. 1 shows the κ(T) of the SrCu2(BO3)2 single crystals measured at various magnetic fields up to 35 T. At zero magnetic fields, we can observe pronounced double-peak feature in with a dip in between them his material, which could be related to the resonant scattering of phonon by magnetic excitation. In higher magnetic fields, we found a shift of the dip to lower temperature and a strong suppression of the thermal conductivity. By considering the resonant scattering of the phonon, we can quantitatively understand the field-dependence of κ(T) up to 22.5 T. Above 22.5 T, we could not observe the peak at temperature down to 1 K. but still suppression in thermal conductivity is observed. [3] 
Conclusions

In conclusion, the κ(T) of SrCu2(BO3)2 single crystal along a direction up to 35 T is measured. While applying magnetic fields, we found a shift of the dip to lower temperature and a strong suppression of the thermal conductivity. This phenomenon can be attributed to the effects of resonant scattering of phonon.
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Fig.1 Temperature-dependent thermal conductivity of the SrCu2(BO3)2 single crystals under the magnetic field up to 35 T
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