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Hall e�ect, especially anomalous

Image by MPI Microstructure Physics, Halle

Lecture 2: October 22, 2024by Alexander Tsirlin, Leipzig University

https://www.mpi-halle.mpg.de/when-dirac-meets-frustrated-magnetism


Two-probe vs. four-probe
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Two-probe method

contact resistance
Four-probe method

Image credits: wdwd and Libretexts (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Multimeter Strommessung.JPG
https://workforce.libretexts.org/Bookshelves/Electronics Technology
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Microfabrication
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http://doi.org/10.13140/2.1.1191.3282
https://doi.org/10.1016/j.abb.2015.02.009
https://doi.org/10.1038/s41699-020-0145-z
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Hall magnetometry
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Image credit: Mitchell Instrument (fair use)

https://www.mitchellinstrument.com/


Hall sensor in cars
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https://commons.wikimedia.org/wiki/File:Car ignition system.svg
https://commons.wikimedia.org/wiki/File:Mercedes-Benz W105 front 20070611.jpg


Hall sensor in cars
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https://commons.wikimedia.org/wiki/File:Car ignition system.svg
https://commons.wikimedia.org/wiki/File:2018 Mercedes-Benz A200 AMG Line Premium Automatic 1.3 Front.jpg
https://www.allegromicro.com


Hall-e�ect thruster
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Image credit: Int. J. Aeronaut. Space Sci. 21, 1028 (2020)

and Starlink

http://doi.org/10.1007/s42405-020-00263-w
https://www.starlink.com/
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J. Phys.: Condens. Matter 36, 315701 (2024)

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


Anomalous Hall e�ect
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Sci. Adv. 6, eabb6003 (2020)

http://doi.org/10.1126/sciadv.abb6003


Landau levels

Magnetic �eld re-distributes electronic states of a crystal
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zero �eld (B = 0) magnetic �eld (B ̸= 0)

Gross and Marx, Festk�orperphysik
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Extremal orbits

Only extremal orbits manifest themselves in quantum oscillations
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Gross and Marx, Festk�orperphysik



Probe of the Fermi surface

Two frequencies from two extremal cross-sections: �belly� and �neck�
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Hunklinger, Festk�orperphysik



Frequencies
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Angular dependence
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