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Introduction
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We explore the adiabatic phase diagram and magnetocaloric effect (MCE) in the spin-1/2 dimer system Cu(pyrazine)(glycine)ClO4 (Fig.1a) [1]. For Cu2+ dimers with an antiferromagnetic intradimer exchange, each pair of Cu2+ ions can exist in 4 spin-states labelled by the total spin, S (Fig.1b). In an applied-field, the splitting of the triplet states leads to two field-induced critical points as the excitation band cross the ground-state. We investigate the magnetic properties close to these critical fields. 
Experimental 
       A single-crystal sample was mounted on a sapphire cold-finger and placed in a 3He cryostat. A Cernox resistor was attached to the sample, and its temperature was monitored with a 4-wire ac resistance measurement as a function of applied field using both the 60 T long-pulse (60TLP) and 65 T capacitor-driven magnets (NHMFL). Proximity Detector Oscillator (PDO) measurements were performed on a single-crystal sample mounted in an ampoule and wrapped in a Cu-coil. The coil is used as the inductive part of an LCR circuit, and the resonant frequency is used extract the susceptibility as a function of applied field in a short-pulse magnet.
Results and Discussion


The constant entropy contours spanning the B-T plane were extracted from the published [1] heat capacity (Fig.2a). For quasi-static DC measurements [muon spin-rotation, PDO and heat capacity], a dome of long-range XY-order in the B-T plane is observed (Fig.2b) [1]. However, peaks in the susceptibility measured with a compensated coil or PDO techniques in pulsed-magnetic fields map out an extended dome when plotted against the initial sample temperature (orange/green points). If the sample temperature is inferred by following an isentrope from Fig.2a, the points map on to the small dome (red points) implying there is a large MCE as the applied field is swept rapidly. The position of the extended dome correlates with regions where entropy is strongly field-dependent and a similar extension of the phase diagram was recently predicted for 2D dimer systems [2]. In a measurement of the MCE with the 60TLP magnet, a double-minimum in the temperature is found for Tinitial < 1.2 K (Fig.2c), as predicted from the heat capacity. Lastly, the magnitude of the MCE was greatest when the field sweep-rate was ≈ 100 Ts-1, implying the 60TLP magnet was optimal for measuring the MCE in this experiment.
Conclusions

Cu(pyrazine)(glycine)ClO4 exhibits cooling when the field is swept through regions with a strong field-dependence of the entropy. These regions extend above the dome of XY-order, and give rise to an apparent extension of the B-T phase diagram in adiabatic experiments.
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Fig.1(a) The sample exhibits sheets of Cu-pyrazine-Cu dimers, connected to 4 neighbours with glycine.(b) Energy level diagram.





Fig.2(a) Constant entropy contours from the published [1] heat capacity. (b) Phase diagram for pulsed and quasi-static measurements. (c) Cernox temperature vs. applied field (up sweeps).









