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[Iporpamma

1) CrnunoBble ['aMuIbTOHHAHBI

e THUIBI MArHUTHBIX MOMEHTOB

e (OOMEHHBIE U aHU30TPOITHBIE B3aUMOJICHCTBUS, UX CAMMETPUH
e VYIOpsSa0YEeHHbIC MArHUTHBIE CTPYKTYPBI

2) IlpencraBneHusi CIMHOBBIX ONEPATOPOB
e bozonnsie: Xoncrein-IIpumakodd, laiicon-Manees, [lIBunrepoBckre 6030HbI
e ®epmuonnslie: KopaaH-Burnaep

3) CnuH-BOJHOBAs TEOPHUS

e @eppOoMarHeTUKHU: CIIEKTPbl MarHOHOB, 3aK0oH bioxa

o KonnuHeapHble aHTUPEPPOMATHETUKU: HYJIEBbIe (PITYKTyalluu, KBAHTOBBIC
MIEPEHOPMUPOBKHY B CTATUKE U TUHAMUKE

e [loBeneHue B MarHUTHOM I10JI€, MarHoHHasi bo3e KoHeHcanus

4) CrnuHOBBIE IIETTOYKH

e OrcytcTBue aanbHero nopsaka npu 7'= 0, Teopema JIuba-1llynsua-Matuca

e OpaHOMepHas LIenoYKa CIUHOB 1/2, CIMHOHBI, TOYHOE pelieHue s XY nenoyku
e (OnHOMEpHAs LENOYKa CIMHOB 1, XalIeMHOBCKas 1IEJb, CTPYHHBIN MOPSAIOK

e Ji-J> uenoyka CnMHOB 1/2, criOHTaHHas JUMEpU3aLUs

e CIMHOBBIE JECTHHUILIBI, TPUIUIOHBI

5) KBaHTOBBIE HEYTIOPSIOUEHHBIE COCTOSIHUS B JIBYX U TPEX U3MEPEHUSIX
e CHHIJIETHBIE AUMEPBI, KpUCTAITNUECKHE cOcTOsIHUS U RV B xunkoctn
e /) TOIOJOIMYECKUH TTOPATOK

e Monens KuraeBa

6) MarnutHas ¢pycrpanus
e [lopsnok u3 6ecnopsiaka

7) Tononoruueckue 1eeKThl
e JloMEeHHBIE CTCHKH, BUXPH, MATHUTHBIE CKHPMHOHBI

IlepBas nexkuusi: 08 Hos0ps 2021, 10:00-12:30

Heo0xoaumble 3HAHUS: OCHOBBI MarHeTU3Ma, 3JIEMEHTAPHAsI CTATUCTUYECKAS] MEXaHUKa,
KBaHTOBAsi MEXaHHUKA yIJI0OBOrO MOMEHTA, BTOPUUHOE KBAHTOBAHKE, 0030HBI U (DEPMUOHBI.
A3bIk: Pycckui WIM aHITIMHACKUAN, B 3aBUCUMOCTHU OT NPEANIOYTEHUN ay IUTOPUH.
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Modern trends in magnetism: from quantum excitations to topological
defects

M. E. Zhitomirsky

Institute of Interdisciplinary Research, CEA, Grenoble, France

Program

Spin Hamiltonians and their symmetries
Types of magnetic moments

Exchange and anisotropic interactions
Ordered magnetic structures
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2. Spin operators and their representations:
e Bosonic: Holstein-Primakoff, Dyson-Maleev, Schwinger bosons
e Fermionic: Jordan-Wigner

3. Spin-wave Theory
Ferromagnets: magnon spectrum, the Bloch's law

e Collinear antiferromagnets: zero point fluctuations, quantum renormalization effects
on static and dynamic properties

e Finite field properties; magnon Bose condensation

Spin chains

Absence of long-range order at 7= 0, the Lieb-Schultz-Mattis theorem
Spin-1/2 antiferromagnetic chain, spinons, exact solution for the XY chain
Spin-1 antiferromagnetic chain, the Haldane gap, the string order

J1-J2 spin-1/2 chain, exact solution for spontaneous dimerization

Spin ladders, triplons
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Quantum disordered states in two dimensions

Singlet dimers, Valence bond solids

Resonating valence bond (RVB) liquids, Z> topological order
Kitaev model
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6. Magnetic frustration
e Order by disorder

7. Topological defects
e Domain walls, vortices, magnetic skyrmions

First lecture: 08 November, 2021, 10:00-12:30

Required knowledge: Elementary Statistical Mechanics, Basics of Magnetism, Quantum
mechanics of angular momentum, second quantization, bosons and fermions.

Language: English or Russian depending on audience preference.



