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The PrF3 is a dielectric Van Vleck paramagnet. The Pr3+ ion has the electron structure 4f12. Due to the low symmetry of the PrF3 crystal field, the ground multiplet 3H4 is split into 9 singlets. The nucleus of the rare earth element has a non-zero nuclear spin 5/2 and this element compounds have nuclear magnetism. PrF3 can be used for the dynamic polarization of 3He nuclear spins [1]. The polarized system of nuclear spins of gaseous 3He is widely used in medicine for NMR tomography of the lungs [2,3].
Micro-sized PrF3 powder particles were obtained by crushing a single crystal and then sifting through a 45 μm sieve. Nanoparticles of PrF3 with a size of 56 × 34 nm were obtained by hydrothermal synthesis using a nitrate reaction [4]. Control of the chemical composition and confirmation of crystallinity was carried out by X-ray phase analysis on a Bruker D8 Advance Cu Kα diffractometer, λ=1.5418 Å. Based on photographs taken by transmission electron microscopy on a HitachiHT Exalens microscope, the shape and characteristic size of particles in the resulting powders were determined.
In this work, magnetizations of micro- and nano-sized PrF3 powders were investigated. Magnetic field (0-9 T) and temperature (5-300 K) dependences of magnetization were measured using the multifunctional system for measuring physical properties with a superconducting magnet PPMS-9.  A change in the magnetization of PrF3 nanopowder is observed compared to a microsized sample. An explanation for this phenomenon is proposed.
Also, ³He NMR in contact with nanosized PrF3 particles were studied. The measurements were carried out on the home-built NMR spectrometry [5]. The effect of a powder of magnetic PrF3 particles on the rate of longitudinal and transverse relaxation of helium-3 nuclei in the adsorbed layer, gas and liquid, and with adsorbed helium-4 was studied. The measurements were carried out at a temperature of 1.5 K in fields up to 800 mT. The mechanisms of magnetic nuclear relaxation are considered. A model that describing the nuclear magnetic relaxation of helium-3 in contact with PrF3 nanoparticles is proposed.
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