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Quantum Criticality in a Frustrated Quantum Magnet
Maesato, M.; Kawaguchi, G.; Kitagawa, H. (Kyoto U., Chemistry); Yoshida, Y.; Saito, G. (Meijo U. Agriculture) and Graf, D. (FSU, Physics)
Introduction

Geometrical frustration can suppress long range magnetic order as seen in the nearly regular triangular lattice system, κ-(ET)2Cu2(CN)3 [1]. Distortion of triangular lattice toward one dimension might suppress spin frustration but instead might enhance quantum fluctuation. 
Recently, we succeeded in obtaining a new Mott insulator, κ-(ET)2B(CN)4. In sharp contrast to κ-(ET)2Cu2(CN)3, κ-(ET)2B(CN)4 has a highly anisotropic triangular lattice geometry having one-dimensional character, which is consistent with the first principles band structure calculation. The magnetic susceptibility is indeed well explained by the spin-1/2 Heisenberg model on a distorted triangular lattice with J’/J ~ 2 (J ~ 120 K). At low temperatures below 5 K, it undergoes a transition to a gapped nonmagnetic ground state. This is the first κ-ET salt exhibiting spin-singlet ground state [2]

It is of particular interest to explore quantum criticality in this quantum magnet and its low energy excitations. We have explored the quantum phase transition and quantum critical behavior, which might occur under high magnetic field.
Experimental


We have performed magnetic torque experiments using a superconducting magnet equipped with a dilution refrigerator at SCM1. Magnetic torque of the single crystal was measured using piezoresistive cantilever. 
Results and Discussion
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The torque signal was unfortunately very noisy. However, we succeeded in detecting the magnetic field induced phase transition (Fig.1). The torque shows a clear hysteresis, indicating a first order phase transition at low temperature. 

Conclusions

The spin gap in κ-(ET)2B(CN)4 is found to be collapsed by external field. The field induced transition is of first order in nature. But we need more study to map out the whole phase diagram in this novel quantum spin system.
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Fig.1 Magnetic torque of κ-(ET)2B(CN)4 at 22 mK..








