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Felix Bloch
1905�1983

1924-1927: studied physics at ETH Z�urich,
with Peter Debye and Erwin Schr�odinger

1927-1928: PhD in Leipzig with Werner Heisenberg
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Felix Bloch

1905�1983

1924-1927: studied physics at ETH Z�urich,
with Peter Debye and Erwin Schr�odinger

1927-1928: PhD in Leipzig with Werner Heisenberg

early 1930's: work with Heisenberg
on ferromagnetism, spin waves

1934: emigrated to the US
started the faculty position at Stanford

late 1930's: magnetic moment of neutron

late 1940's: nuclear magnetization
and nuclear magnetic resonance (NMR)

1952: Nobel Prize in Physics for NMR

1954�1961: �rst Director General at CERN



Sample band structure
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Experimental technique
photoemission spectroscopy
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Photoemission spectroscopy
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UPS / XPS = ultraviolet / x-ray photoelectron spectroscopy

ARPES = angle-resolved photoemission spectroscopy

Gross and Marx,
Festk�orperphysik



Lab XPS/UPS setup
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Image credit: scientaomicron.com (fair use)

http://scientaomicron.com


Synchrotron source
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Image credit: Physikalisch-Technische Bundesanstalt (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Luftbild Adlershof PTB.jpg


Synchrotron source
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Synchrotron source
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Synchrotron ARPES setup
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ARPES timeline
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What about kz?

Exp. Physics 5 � Solid State Physics, WS 23/24 Band structure

Photon energy hν
chooses kz

Variable-energy
photon source

required

Synchrotron!



What about kz?

Exp. Physics 5 � Solid State Physics, WS 23/24 Band structure

Photon energy hν
chooses kz

Variable-energy
photon source

required

Synchrotron!



Probing kz
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Fine energy resolution
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Material

alkaline metals
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Empty-lattice approximation
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Empty lattice vs. real
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Alkaline metals
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Bulk moduli
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3 valence electrons

1 valence electronn
e
decreases

Li Na K Rb Cs

Tmelting (K) 454 371 336 312 301

Ashcroft and Mermin, Solid State Physics
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3 valence electrons

1 valence electronn
e
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Li Na K Rb Cs

Tmelting (K) 454 371 336 312 301

Ashcroft and Mermin, Solid State Physics



Application: Na as cooling agent
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Operating reactors
at nuclear power plants
in Russia, China, Japan



Application: sodium lamps

Energy e�cient but their light is nearly monochromatic (yellow)
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Announcements
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Next lecture: 3.01.2024

Exam:

6.02, 7.02, 8.02 (�early-bird� and previous years)

14.02 (special o�er)

21.02, 22.02, 23.02... (regular)

further information from the study o�ce, around January 10

Exam questions: available on the web page

Problem sheets: No. 9 available, No. 10 and 11 in January
you will know your �nal score around February 1

50% of the homework points remains a pre-requisite for the exam
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