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Owing to their diverse magnetic properties, rare earth-lithium tetrafluoride and rare earth trifluorides ReF3 and LiReF4, (Re= Tb, Dy, Ho) have attracted considerable research interest in recent years. Nanoparticles of these compounds demonstrate tunable ionic conductivity along with functional magnetic properties, which opens significant application prospects in biotechnology and medicine [1]. A major limitation stems from their inherent fluoride toxicity, necessitating protective polymer coatings. The formation of such coatings depends critically on the spatial distribution of magnetic moments at particle surfaces. Experimental studies reveal heterogeneous moment distributions that adversely affect coating quality. Consequently, investigating the size-dependent magnetic properties of nanoparticles has emerged as a pressing research objective. Existing data on this issue remain insufficient and inconclusive, while experimental characterization is impeded by the technical challenges of magnetic calculations. Computational modeling approaches offer a viable alternative.
In this work, using the VASP package and density functional theory, calculations of the magnetic moments of LiTbF4, LiDyF4, LiHoF4 and TbF3, DyF3, HoF3 were performed for nanoclusters sizes 0,7–1,0 nm and slabs thickness 2–6,2 nm. An inhomogeneous distribution of magnetic moments and different magnetic arrangements were observed and analyzed depending on the nanocluster’s size and slab thickness. 
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