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Electron Paramagnetic Resonance Characterization of a Neodymium Complex
Wang, Z. (Huazhong U. of Science and Technology, Wuhan National High Magnetic Field Center); Li, J., Song, Y. (Nanjing U., China, Chemistry); van Tol, J. (NHMFL)
Introduction

Molecular clusters are promising candidates for ultrahigh-density memory [1], molecular spintronic [2], and quantum computing [3] applications. For 4f metal centers only a few studies have been reported to show the quantum coherence properties. Herein, we report a novel quasi-tetragonal pyramid neodymium complex (1) showing field-induced slow magnetic relaxation behavior and spin decoherence, providing a new element to access qubit candidates and specific design criteria to develop potential qubits with the improved performance.
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Experimental

The sample was synthesized according to a modified reported method with different rare-earth salts [4,5]. High Frequency EPR measurements were done on a home-built superheterodyne instrument at the EMR Facility and its 12.5 T SC magnet.
Results and Discussion


For 1, five guanidinium cations arrange around the anion, forming a hydrogen-bonding network with two free water molecules in the crystal lattice, which makes the crystal stable in air. With applying a small external dc field, a maximum in the frequency dependence of χ(( was clearly observed in 1.
Quantum decoherence experiments were performed at 240 GHz and 5.7 T. The spin decoherence time T2 was extracted from the decay rate of the echo area which was well fit by a single exponent function (exp(–2τ/T2)). Above 1.82 K, T2 became too short to give spin echoes within the limited time resolution of the pulsed spectrometer. In the measurement temperature range (1.67–1.82 K), it is clear that the echo decays show strong temperature dependence, and T2 decreases from T2 = 130 ns at 1.67 K to T2 = 91 ns at 1.82 K for 1.
Conclusions

 Typical magnetic relaxation behaviors can be observed under a dc field for a mononuclear Nd3+ complex with a strong easy-plane magnetic anisotropy, which was second discovery in light lanthanide complexes. The temperature dependence of the spin decoherence time was also measured below 1.9 K in single crystals without magnetic dilution. To our knowledge, our work is the first report of the spin decoherence for mononuclear magnetic complexes without magnetic dilution. 
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Fig.1 Structure, AC susceptibility, echo decay, and T2 times. 








