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Magnetic materials which exhibit slow magnetic relaxation have been intensively studied for last decades. Corresponding large relaxation times, τ, are extracted mainly using ac susceptibility measurements connected with maxima at the frequency at which out-of-phase susceptibility, χ’’(ω), shows a maximum. Under some specific conditions, in single-molecule as well as single-ion magnets, the coexistence of several relaxation processes has been observed recently.
The absence of a phase transition to the ordered state down to 50 mK predetermines CsNd(MoO4)2 as the candidate for novel mononuclear lanthanide-based single-ion magnets. Nd3+ ions with the ground state 4I9/2 are responsible for the magnetic properties. Low-symmetry crystal field splits this state into 5 doublets with large energy separation between the ground and first excited doublet, inducing easy-axis anisotropy. AC susceptibility measurements performed in various magnetic fields (B = 0 – 5 T) and frequencies (f = 1 Hz – 1 kHz) revealed rather complex field-induced slow magnetic relaxation. Temperature dependencies of the relaxation times at a different time scale extracted from Cole-Cole diagrams indicate that number and type of relaxation channels depends on the strength of magnetic field. It was found that the title compound enables a possibility to switch between two regimes; a regime characterized by a single relaxation time in low magnetic field while in high magnetic fields, two fully separated relaxation processes appear.
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