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The rare-earth double fluorides LiRF4 (R = Gd-Yb) have gained attention as model objects for the physics of dipolar magnetism. LiDyF4 is a dipolar antiferromagnet, the magnetic moments of Dy3+ ions are ordered in the (001) plane, TN = 610(15) mK; the crystal structure belongs to the symmetry group of I41/a [1,2].

Previously, a magnetic hysteresis effect in the temperature range of 2-10 K was detected in crystalline samples (both a micro-sized powder and a single crystal: see example at Fig. 1) [3]. In this work, an attempt is made to explain this phenomenon by using the magnetocaloric approach (described in [4] for DyScO3 Ising magnetic), including ab initio calculations of the phonon characteristics of the LiDyF4 crystal in the framework of density functional theory.
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Fig. 1. Measured magnetic hysteresis of the microsized powder sample of LiDyF4 at the temperature of 2 К. Arrows denote the data at increasing/decreasing magnetic field.

