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Llenbto KypcCa ABJIAeTCA 3HaKOMCTBO CTyAEeHTOB C OCHOBaMu TeOPUN MarHUTHbIX CUCTEM.

Kypc paspeneH Ha aBe 4acTu. MepBas 4acTb MocBseHa HEeHOMEHONOrMYECKOMY OMMUCAaHMNIO MarHUTHbLIX CUCTEM OCHOBAHHOMY Ha
Mopenax M3umHra v pasnuyHblix Bepcusix mopenu lanzeHbepra. OCHOBHble COCTOAHWUS 3TUX MoOAeSIell aHaM3UPyTCs B paMKax
TEPMOAMHAMNYECKOr0 MOAXOAA WU Teopus cpefHero nons. BbiBOAUTCA CBS3b C Teopuel a3oBbiXx nepexonos JlaHpay. M3y4vatoTcs
peppoMarHuTHble U aHTU(EPPOMarHUTHbIE OCHOBHblE COCTOSIHUS CUCTEMbl, @ TakK >Xe HeKOJUIMHeapHble MarHUTHble COCTOSHWUS,
Takue Kak pelleTka CKMPMUOHOB M KMpasibHble MarHeTuku. M3yvyaeTcsa AMCnepcrst CrIUHOBLIX BOJIH B @HTU U (peppoMarHeTukax.
BTopas 4acTb Kypca MoCBSiLLeHa MUKPOCKOMUYECKUM MOLENsM MarHUTHbIX CUCTEeM, TakMM Kak Mopaenb Xabbapaa n sd mMopens.
MN3yy4yaeTca ponb cnvH opbrTasbHOro B3aMOAENCTBUS SNEKTPOHOB MPOBOAMMOCTY Ha 3PMEKTUBHbIE MAarHUTHbIE B3aVMOLENCTBUS.
Moapo6bHo obcyKAaeTcs MUKPOCKONUYECKas Teopus B3auMoLencTeus A3snowmnHckoro-Mopun

This course aims in introducing students to the theory of magnetic systems.

The course is separated in two parts. The first part is devoted to phenomenological models of magnetic systems, more specifically, to
the Ising model and to different versions of the Heisenberg model. The ground states of these models are analyzed by employing
thermodynamic approach and the mean field theory. A connection with Landau theory of phase transitions is established.
Ferromagnetic and antifferomagnetic ground states as well as non-collinear ground states, such as skyrmion lattice and chiral
magnets, are derived and investigated. Finally, the theory of spin waves is introduced for both anti- and ferro-magnets. The second
part of the course is devoted to microscopic foundations of magnetism that is formulated on the basis of Habbard and sd-like models.
A special attention is paid to the role of spin orbit interaction of conduction electrons. Microscopic origin of Dzyaloshinskii-Moria
interactions in magnetic systems is discussed in detail.
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Copep>XaHue Kypca

1 cemecTp

YacTtb |. PeHOMEeHONOrn4ecKue Moaesiu MarHUTHbIX CUCTEM

CTpyKTypa Kypca

Mogenb U3nHra B o4HOM N OBYX N3MepeHnax

da30BbIN Nepexon B Mmoaenn N3nHra

Teopusa hasoBbix Nepexonos JlaHaay

Mognenb Nan3eHbepra n ee Bapuauumn

deppoMarHeTUKnN, aHTUPeppoOMarHeTUKN N HeEKOJIJIMHEeapHble MarHeTUKn
CnnHoBbIE BOJIHbI

Yactb |l. KBaHTOBbLIE MOAE/IN MarHUTHbIX CUCTEM

CTpyKTypa Kypca

MarHeTunsm B Mmogenu Xabbapaa

s-d nogobHble MOA4eNn U NX aHanan3 B NpnbANXKEHNN CpefHero nons
CnuH-opbuTanbHOE B3anMoaencTemne
B3anmopgencraune 3sanowmHcKoro-Mopun

Part 1. Single particle QM methods

CTpyKTypa Kypca

Ising model in one and two dimensions

Phase transition in the Ising model

Landau theory of phase transitions

Heisenberg model and its derivatives

Magnetic ground states: ferromagnets, antiferromagnets, chiral magnets, skyrmion lattices
Spin waves in ferromagnets and antiferromagnets

Part Il. Introduction to many-body problems in QM

CTpyKTypa Kypca

Hubbard model for itinerant magnetism

s-d-like models and their mean field analysis
spin-orbit interaction

microscopic foundation of Dzyaloshinskii-Moria interaction

Monutuka oueHuBaHus

Kak oueHunBaeTcs ycrneBaeMoCTb MO KypcCy:

20% OoueHKN: Npe3eHTaunsa peleHns 3agay Ha cemmnHape



80% OUEHKWN: MUCbMEHHbIN 3K3aMeH Mo Kypcy
Grading policy:
20% of the final grade: presentation of problems during the seminar

80% of the final grade: written exam after the course



