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Pedepar:

1. Incepranifina po60Ta CTOCY€ETbCS BUBYEHHS CTATUYHUX Ta JUHAMIYHUX KPUTUYHUX BJIACTUBOCTEN MarHEeTHKIB,
110 BKJIIOYAIOTh PeasliCTU4YHi 0COGJIMBOCTI, TaKi SIK CTPYKTYpHUI 6e371afl, aHisotporis, ppycrpatiii, ki Moan@ikyoTs
O(n)-cumeTpito Teopii 1107151, XapaKTepHY [Jis ifeanizoBaHUX MarHiTHUX cucTeM. OCHOBHUM iHCTPYMEHTOM aHaizy
€ IepTypOaTrBHA TEOPETHUKO-T10JIbOBA PEHOPM-TPYIIa OIIOBHEHA METOJIAMU [1I€PECYMOBYBAaHHS PsifiiB Teopii
30epeHb. Y MEeBHUX 3aJja4aX BUKOPUCTOBYBAJIMCh CUMYJIALii MoHTe-Kapsio Ta HenepTypOoaTuBHUI PEHOPM-
IPYIIOBUI MiAXin 327711 IXHPOTO BCEOIYHOrO BUBYEHHSI AHAJII3YIOUH BIIJIMB PEAiCTUYHMX OCOOJIMBOCTEN Ha
KPUTHYHI BJIaCTUBOCTI MarHeTUKIB, 0yJI0 BUPILIEHO [I€KilbKa 3a/1a4 Ta OTPUMAHO PsJi BXJIUBUX PE3yJIbTaTiB. ¥
PaMKax JOCJIiI>)KeHHs] KPUTUYHOI IMHAMiKV TPUBUMIPHUX MAarHeTUKIB 3 Pi3HUMU TUIIAMU CTPYKTYPHOTO Oe31any
Oy po3paxoBaHi 3aJ1e)KHOCTI JUHAMIYHMX KPUTUYHUX [TOKA3HUKIB Bill TEMIIEPATypHOI BiICTaHi 10 KPUTUYHOI

TOYKM [IJ151 PI3HUX IIOYATKOBUX YMOB, 110 LO3BOJISIE TIepedayaT clieHapii HabIKeHHs peajbHUX MarHiTHUX



CHCTEM JI0 CBOTO ACUMIITOTUYHOIO pexXumy. Yreplie YMceIbHUMU CUMYJISLil OyB MiATBEPIPKEHU TEOPETUYHO
nepen6avyeHuI aHi30TPOITHUI CKEHJIIHT, [0 BUHMKAE 32 HAsIBHOCTI MapajiesIbHUX IPOTSDKHUX NePEeKTiB Y MarHiTHUX
cucremax. JIjsl cucteMu 3 TakuMu edeKraMu 0yj10 OTPUMaHO MiICUIIEHHSI KpUTUYHOTO CIIOBiZIbHEHHSI [TOPiBHSIHO 3
CHACTEMaMU 3 TOUKOBUM 6e371afoM. [ToKa3aHo, 10 BpaxyBaHHS 3B'$13Ky HE30€PEKHOTO NTapaMeTpa MOPSIIKY 3i
36€pe>KHUMU BEJIMYMHAMU Y paMKax mogesti C KpUTUYHOI AMHAMIKY Ma€e 3HaYHUIA BILJIMB HA AMHAMIYHY KPUTUYHY
MTOBEMIiHKY HEBIOPSJKOBAHNX MAarHETUKIB Y HEACUMIITOTUYHOMY peXXUMi. BuUB4aroun caMoycepeiHEHHS 14
IBOBMMIpHOI Mogeri I3iHra 3 6e37anom, 6yJI0 IOKa3aHo, 10 HE BCi TepMOJMHAMIYHI BEJINUMHU €
CaMOyCepeIHIOBaHMMMU Y KDUTHYHIN ob6sacTi. Iy Mmopeni [3iHra 3 1anekocsskHO-CKOPEeIbOBAaHMM O€3/1aI0M Y IBOX
BHMipax, 3BO/ISIYY 33/1a4y /10 Teopii B3aeMoilounx pepMioHiB, yrieplie OTPUMaHO OLiHKY JIsl IapHOI KOpeJsisLifHOol
(YHKUi KpUTUYHOTO [TOKA3HUKA. Bisblie TOro, 6yji0 NpOJeMOHCTPOBAHO, 110 1Sl MOJIeJlb Ta IBOBMMipHA MOJIEJIb
Amkina-Tesnepa 3 KOJbOpaMHU Ta JaJIEKOCSHKHO-CKOPEIbOBAaHUM 6€3/1a[10M HajleXaTb O OGHOTO KJIacy
YHiBEpCaJIbHOCTI. 3aJIEXKHICTL YMOB peaidalil pisHUX TUIIB MyJIbTUKPUTUYHOI ITIOBEIHKY B aHI30TPOITHOMY
aHTudepomarneTuky 'eiizeH6epra y 30BHIIIHbOMY MarHiTHOMY I0JIi TPUKJIA€HOMY B3Z,0BX OCi aHi3oTporii,
BMBYaJIacsl y paMKax MOZEJi 3 1BOMA 3B'SI3aHUMU NTapaMeTpaMu NopsAKy. Po3paxoBylouu rpaHUYHi BUMIPHOCTI
napaMeTpiB NOPSKY [JIs1 aHOI MOZEJIi Ta OLiHIOIYM iX IIPU IPOCTOPOBIiil BUMipHOCTI d = 3, 3p06JI€HO BUCHOBOK,
110 PO3IJISIHYTOI 33/1a4i B aCUMIITOTUYHIN 06J1aCTi peasi3yeTbcsl TeTpaKpUTUYHA NOBEeIiHKY. [JoCHiIKyoun 3a1ady
npo (pazoBuil nepexin y HeKosiHeapHe BIOPSAKYBaHHS 11711 (PPYyCTPOBAHUX MArHETUKIB, SIKi XapaKTepU3YIOTbCs
TEH30PHUM [1apaMeTpoM NMopsaKy Ta cumerpieto O (n)xO(2), 6yso ineHTHdPiKoBaHO Hedi3nyHi pO3B'sI3KHY, IO
OIMCYIOTb KPUTUYHY [TOBEAIHKY TPMBUMIPHOI TEOPETHMKO-TIOJILOBOI MOZEJI JIS1 PEaJIbHUX 3HaYeHb N = 2, n = 3
BUMIPHOCTI NapamMeTpa NopsaKy . Llei pe3ysbTar, JOMOBHEHN OLIIHKOIO PAaHUYHOI pO3MiPHOCTI NapaMmeTpa
IOPSIKY, OTPMMAHOI y paMKax HeNlepTypOaTUBHOI pEHOPM-TPYIIH, CIY>KUTb MiZICTAaBOIO 17151 BUCHOBKY IIPO (pa3oBUi

nepexi,u Nepmoro 1nopAagKy nJjigd Takux CUCTEM.

2. The thesis concerns the study of static and dynamic critical properties of magnets involving realistic features,
such as structural disorder, anisotropy, frustrations, which modify O(n)-symmetry of field theory characterizing
idealized magnetic systems. The main tool of analysis is perturbative field-theoretical renormalization group
completed by resummation techniques of the perturbative series. For particular problems Monte Carlo simulations
and nonperturbative renormalization group approach were used for their comprehensive study. Analyzing
influence of the realistic features on the critical properties of magnets several problems were solved and a number
of important results were obtained. Within study of the critical dynamics of three-dimensional magnets with
different types of structural disorder the dependencies of dynamical critical exponents on the temperature
distance to critical point were calculated for different initial conditions, that allows predicting scenarios of
approach of real magnetic systems to asymptotic critical regime. For the first time theoretically predicted
anisotropic scaling occurring in the presence of parallel extended defects in magnetic systems was confirmed by
numerical simulations. For systems with such defects the enhancement of critical slowing in comparison to
systems with point disorder was observed. It was shown that taking into account coupling between noncoserved
order parameter and conserved quantity within model C of critical dynamics has considerable influence on
dynamical critical behaviour of dicordered magnets in non-asymptotic regime. Studying the self-averaging for
two-dimensional Ising model with disorder, it was shown that not all thermodynamic quantities are self-averaging
in the critical region. For the Ising model with long-range correlated disorder in two dimensions mapping the
problem to the theory of interaction fermions an estimate for pair correlation function critical exponent was
obtained for the first time. Moreover, it was demonstrated that this model and two-dimensional Ashkin-Teller
model with colors and long-range correlated disorder belong to the same universality class. The dependence of
conditions of realization of different types of multicritical behaviour in an anisotropic Heisenberg antiferromagnet
in an external magnetic field applied along anisotropy axis was studied within model with two coupled order
parameters. Calculating the marginal dimensions of the order parameters for this model and estimating them at
space dimension d=3, a conclusion, that the tetracritical behavior is realized for the considered problem in the
asymptotic region, is made. Considering the problem of phase transition into noncollinear ordering for frustrated
magnets, which are characterised by tensor order parameter and symmetry O(n)xO(2), nonphysical solutions,



describing the critical behaviour of the field theoretical model in three dimensions for real values n=2, n=3 of the
order parameter dimension, were identified. This result completed by an estimate of the marginal dimension of the
order parameter obtained within nonperturbative renormalization group serves as a basis for conclusion about
first order phase transition for such systems.
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