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2. Statistical properties of ferromagnetic nanoparticles systems with frozen magnetic moments

Pedepar:

1. PoboTa npucBsueHa BUBYEHHIO BiITyKy cUCTEM (PEPOMArHiTHMX HAHOYACTUHOK 3BKEHUX Y PiMHi Ha 30BHIIIHE
[epioyHe MarHiTHe 1oJie. 30KpemMa, BUBYa€TLCA BIUIMB TEPMOCTATY Ta MXKYaCTMHKOBOI B3a€MOJIiI Ha IMOTY>KHICTb
BTpArT a, TAaKOX BILJIUB TEPMOCTATy HA TPAHCIIOPTHIi BJIACTUBOCTI YaCTHMHOK, 110 3HAXOAATHCS IIiJl CUHXPOHI30BaHOIO
Jliero MepiofUYHOI CUJIM Ta MArHiTHOrO I10JI8, O 3[iMICHIOE KOJIMBAaHHS. AHAJIITUYHO 1 YUCEJIBHO
IIPOJIEMOHCTPOBAHO, 1O isl TEPMOCTATY NIPU3BOAUTD [0 3HWDKEHHS IIOTY>KHOCTI BTPAT, IIPY LbOMY [1JI1 MAJIAX
9aCTOT L€ 3HIDKEHHSI € CYTTEBUM, a IJIs1 BEJIMKUX — IPAKTUYHO Hi. MOZIEJII0BaHHSM YCTaHOBJIEHO, 1O B3a€MOJLis XX
3aBISIKY JEKIJIbKOM MEXaHi3MaM KOPUTYe [Iil0 TEPMOCTATYy sIK y CTOPOHY 30iJIbIIEHHS, TaK i Y CTOPOHY 3MEHIIEHHS
IIOTY>KHOCTI BTPAaT. 3 BUKOPHUCTAHHSIM PO3PO0JIEHOI METO0JIOTII YMCeIbHO BepUuQiKyeThCsl TOOYA0BaHA
CTaTUCTHUYHA Teopisl Apei(Py HAHOYACTHHOK, B SIKill BDaXOBY€ETLCS SIK TEMIIEPATYPHA 3aJIEKHICTh JVMHAMIYHOI

B'SI3KOCTI pinuHMY, TaK i Ternsosi ¢uyKkTyarii.



2. The research is devoted to the response of ensembles of ferromagnetic nanoparticles suspended in a liquid to an
external periodic field. In particular, the effect of the thermal bath and inter-particle interaction on the power loss
is studied in detail, and also the effect of the thermal bath on the transport properties of particles under the
synchronized action of a periodic force and field, whose vector oscillates. It is analytically and numerically
demonstrated that the action of the thermostat leads to a decrease in power losses, while for low frequencies this
decrease is significant, and for large - almost no. The simulation shows that the interaction due to several
mechanisms corrects the action of the thermostat both in the direction of increase and in the direction of
decrease in power losses. Using the developed methodology, the developed earlier statistical theory of
nanoparticle drift is numerically verified, which takes into account both the temperature dependence of the
dynamic viscosity of the liquid and thermal fluctuations.
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