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Fermi energy
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Why we need density of states?
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Density of states (DOS) simpli�es the analysis,

especially when we do not see what is inside
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https://www.jenieyolland.com/bottle-half-full/
http://parched.asia/why-booze-bottles-are-shaped-that-way/
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Fermi gas: states
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Changes in the schedule

Next Tuesday (19.12): tutorial in SR 218 instead of ThHS

Regular lectures on 3.01 (11:15) and 4.01 (9:15)

No lectures on 10.01 and 11.01

Lectures re-start on 17.01
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Fermi gas: pressure
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Image credit: Nanite (CC-zero)

https://commons.wikimedia.org/wiki/File:Quantum ideal gas pressure 3d.svg


Material

white dwarfs as Fermi gas
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Stellar evolution
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https://commons.wikimedia.org/wiki/File:Diagram of the life of Sun-like stars.jpg


White dwarfs

Subrahmanyan Chandrasekhar (1910�1995)

early 1930's: Fermi gas to explain the stability of white dwarfs

1983: Nobel Prize in Physics
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Image credit: Rursus (CC-BY-SA) and Mark Garlick (fair use)

https://commons.wikimedia.org/wiki/File:Evolved star fusion shells.svg
https://www.sci.news/astronomy/white-dwarf-crystals-06805.html
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White dwarfs

Chandrasekhar limit: mass = 1.4m Sun

heavier white dwarfs are unstable and become neutron stars

Exp. Physics 5 � Solid State Physics, WS 23/24 Fermi gas: Drude-Sommerfeld model

Image credit: Giuseppe Parisi (fair use)

https://www.sciencenews.org/article/white-dwarf-star-smallest-ever-found-moon-size-most-massive


Fermi-Dirac distribution
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Chemical potential
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Person

Arnold Sommerfeld
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https://commons.wikimedia.org/wiki/File:Leipzig Georg-Schwarz-Strasse Linie 7.jpg
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1886�1891: studies of mathematics

and physics in K�onigsberg

1891: PhD in mathematical physics

1893�1897: assistant to Felix Klein

in G�ottingen

1897�1906: associate professor

in Clausthal-Zellerfeld and Aachen

from 1906: professor in Munich

own experimental lab

systematic study program

in theoretical physics

Arnold Sommerfeld

1868�1951
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alumni � Nobel Prize winners:

Werner Heisenberg

Peter Debye

Wolfgang Pauli

Hans Bethe

Linus Pauling

Isidor Rabi
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Sommerfeld himself

was nominated 84 times,

but never received the prize

Arnold Sommerfeld

1868�1951



Experimental technique
speci�c heat as a microscopic probe
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Phonon vs. electronic contributions
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Sommerfeld coe�cients
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Lorenz number
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