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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.19.37

Tema gucepranii:
1. HeninifiHa nuHaMika MarHeTUKIB i3 CUJIBHMM KBAaHTOBUM CKOPOYEHHSIM CITiHA

2. Nonlinear dynamics for magnets with a strong spin reduction

Pedepar:

1. Y po6orTi 3a 7ornomMoroo yzarajbHEHUX KOT€PEHTHUX CTaHiB rpynu SU(3) nobynoBaHa KBasikjlaCUYHA TEOPis
CITiIHOBOI AMHAMIKH JJ1s1 MarHeTuka 3i criiHoMm S=111pu BpaxyBaHHi 5K 6iyiHiliHO], Tak i 6ikBagpaTU4HOI B3aeMo[iii. B
ycix ¢a3oBUx 06J1aCTIX HAsIBHICTb 6iKBaAPaTUYHOIO OOMiHY IPU3BOAUTD [0 iCHYBaHHS OCOOJIMBUX COJIITOHHUX Ta
MAarHOHHUX 30y KeHb, B IKUX C€peHE 3HAUEHHS CIIiHa Ha BY3Jli IpaTKu (HAMarHi4Y€HOCTi) He 3MiHIOETbCS 32
HaIpPsSIMKOM, IIPOTE 3MIHIOETHCS 32 JOBKUHOIO. Taki "TIOB3HOBKHI" 36yIPKEHHS He iCHYIOTh B 3BUYalHMX MarHeTHKax,
IVHaMiKa IKUX onucyeTbcs piBHsAHHIMU Jlanpay-Jligmuis, abo raminbroHiaHom Ieiizen6epra. EHepris Takux
COJIITOHIB IIPY 3aJJaHOMY 3HaY€HHI IMITyJIbCY MEHBIIIA, HiX BiAINIOBiHA €HEPrisd MarHoHa, a OTXKe COJIITOHHHI
30yI>)KE€HHS € Oi/IbII €eHEPreTUYHO BUTiNHI IIpY 334aHOMY iMITyJIbCi. Y IBOBUMIDHOMY MAarHeTUKy 3 S=1 iCHyI0Tb

TOMOJIOTIYHO HETPUBIiaJIbHI COJIITOHHI CTaHU 3 KiHIeBOIo eHeprie. Lli coiToHn 36epiratloTh TOMOJIOTIYHUN 3apsiy,



IIpU NIepexozi Bif, a3y KoJIiHeapHOro HEMAaTHKa 0 pepOMarHeTuKa Ta Bif aHTU(hepOMarHeTruka Jo

OPTOTrOHAJIBHOI'O HEMATUKA.

2. We develop a consistent semiclassical theory of spin dynamics for an isotropic magnet with a spin S=1 taking
into consideration both bilinear and biquadratic exchange interactions over spin operators. In all phase states of
such magnet the presence of biquadratic exchange leads to the existence of the particular elementary soliton and
magnon excitations, for which the quantum spin expectation value does not change in direction, but changes in
length. Such "longitudinal" excitations do not exist in regular magnets, the dynamics of which is described in terms
of the Landau-Lifshitz equation or by means of the spin Heisenberg Hamiltonian. The energy of such soliton at
given value of its momentum is lower then the corresponding magnon-energy. It means that soliton is more
energy benefical with the same momentum. Topologically non-trivial soliton states with finite energy exist in two-
dimensional magnetic with S=1. They keep their topological charge on the phase transitions from collinear nematic

to ferromagnetic and from orthogonal nematic to antiferromagnetic.
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