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Chern number and Chern insulator
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Anomalous Hall e�ect (AHE)
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3D: not quantized

2D: possibly quantized

(Chern number)

J. Phys.: Condens. Matter 36, 315701 (2024)

http://doi.org/10.1088/1361-648X/ad42ef


Nobel prize in physics 2016
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David Thouless

1934�2019

F. Duncan Haldane

born 1951

Third awardee: Michael Kosterlitz

Image credits: Mary Levin and Bengt Nyman (CC-BY)

https://commons.wikimedia.org/wiki/File:DavidThouless_1995_UW.jpg
https://commons.wikimedia.org/wiki/File:Duncan_Haldane.jpg


Thouless pump
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David Thouless

1934�2019

Image credits: Mary Levin and Ewok Slayer (CC-BY)

https://commons.wikimedia.org/wiki/File:DavidThouless_1995_UW.jpg
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Thouless pump
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David Thouless

1934�2019

Archimedian screw

Image credits: Mary Levin and Frank Vincentz (CC-BY)

https://commons.wikimedia.org/wiki/File:DavidThouless_1995_UW.jpg
https://commons.wikimedia.org/wiki/File:Solingen_-_Museum_Baden_12_ies.jpg


Thouless pump
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David Thouless

1934�2019

somewhere in Netherlands...

Image credits: Mary Levin and S.J. de Waard (CC-BY)

https://commons.wikimedia.org/wiki/File:DavidThouless_1995_UW.jpg
https://commons.wikimedia.org/wiki/File:Zoetermeer_Vakgemaal_De_Leyens_28.JPG


Thouless pump

Advanced Solid-State Physics, WS 24/25 Quantum Hall e�ect, now anomalous

David Thouless

1934�2019

Nature Rev. Phys. 5, 87 (2023)

Experimental realization in cold atoms:
Nature Phys. 12, 296 and 350 (2016)

or ask Johannes Deiglmayr and Inti Sodemann
(arXiv:2406.08551)

http://doi.org/10.1038/s42254-022-00545-0


Everything is torus!
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arXiv:2407.10464 and J. Appl. Phys. 128, 191101 (2020)

http://arxiv.org/abs/2407.10464
https://doi.org/10.1063/5.0025396


Laughlin pump
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Robert Laughlin

born 1950

Nobel prize in physics 1998
(fractional quantum Hall e�ect)

Image credits: Markus P�ossel (CC-BY) and Phys. Today 56(8), 38 (2003)

https://commons.wikimedia.org/wiki/File:Robert_B_Laughlin.jpg
http://doi.org/10.1063/1.1611351


Laughlin pump
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Experimental realization in cold atoms:
Phys. Rev. Lett. 128, 173202 (2022)

in solid-state setting:
Nature Phys. 19, 333 (2023)

Phys. Today 56(8), 38 (2003)
Physics 15, 61 (2022)

http://doi.org/10.1063/1.1611351
https://physics.aps.org/articles/v15/61


TKNN invariant
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Images from Man77, Barbarossa, and Willis Lam (1, 2) (CC-BY-SA)
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TKNN invariant
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