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Mott insulator and Mott transition
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Exam

Exam: 17.02, 9:00 (kleiner H�orsaal)

Second exam: 24.03, 9:00 (SR 218)

Exam problems:

� questions about the key concepts

example: Berry curvature and its symmetry properties

� analytical problems

example: tight-binding model

� numerical problems

example: calculate e�ective mass from the experimental data
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Condensed matter:

Theory should be on tap, not on top

Philip Anderson (1923�2020)

1977 Nobel prize in physics

�for his investigations into the

electronic structure of magnetic and

disordered systems, which allowed

for the development of electronic

switching and memory devices in

computers�
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Correlated states: Localized shells
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Image credit: WNYC New York Public Radio (CC-BY-NC)

https://www.flickr.com/photos/wnyc/20576177905


Correlated states: Localized shells
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Image credit: WNYC New York Public Radio (CC-BY-NC)

https://www.flickr.com/photos/wnyc/20576177905


Correlated materials
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viridian (Cr2O3)

red ochre (Fe2O3)

Image credits: Benjah-bmm27 and A,Ocram (CC-zero)

https://commons.wikimedia.org/wiki/File:Chromium(III)-oxide-sample.jpg
https://commons.wikimedia.org/wiki/File:Links_gebrannte_Siena,_rechts_nat%C3%BCrliche.JPG
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Two types of correlated physics
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Mott-Hubbard

LiFePO4

Kondo

Nd2Fe14B

Image credits: A,Ocram (CC-zero), Raimond Spekking (CC-BY-SA), Materialscientist (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Links_gebrannte_Siena,_rechts_nat%C3%BCrliche.JPG
https://commons.wikimedia.org/wiki/File:Nikon_EN-EL3e_Li-ion_battery-2193.jpg
https://commons.wikimedia.org/wiki/File:Nd-magnet.jpg


Mott insulator vs. band insulator
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Metal-insulator (Mott) transition
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Charge-transfer salts: td ∼ 1 eV

t, t ′ ∼ 0.05 eV, U ∼ 0.1 eV

Adv. Phys. 69, 1 (2020)

http://doi.org/10.1080/00018732.2020.1837833


Mott transition in oxides
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Fe2O3 becomes

metallic

above 60GPa

Phys. Rev. X 8, 031059 (2018)

http://doi.org/10.1103/PhysRevX.8.031059


Metal-insulator transition on doping
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La2CuO4

Image credit: Holger Motzkau (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Cuprates_phasedigagram_en.svg


Antiferromagnetism of Mott insulators
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Fe2O3

Mott insulators are magnetically

ordered because of correlations

Image credit: Bilbao Crystallographic Server

http://webbdcrista1.ehu.es/magndata/index.php?index=0.65
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Crystal-�eld splitting
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Crystal-�eld levels are labeled by

irreducible representations of the symmetry group
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Colors of chromium
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Ruby

Cr3+ in corundum, Al2O3

Emerald

Cr3+ in beryl, Be3Al2Si6O18

Image credits: Robert M. Lavinsky and G�ery PARENT (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Corundum-215330.jpg
https://commons.wikimedia.org/wiki/File:%C3%89meraude,_calcite_300.4.1981.jpg


Correlated materials: 1977 Nobel prize in physics
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Philip Anderson

1923�2020

Sir Neville Mott

1905�1996

John Van Vleck

1899�1980


