Kaiserslautern, April 23, 2020

Superconductivity

Content

Part I: Phenomenological Theory

1. Introduction
2. Magnetic Properties
3. Thermodynamic Properties

4. London Theory

Part II: Ginzburg-Landau Theory

5. Ginzburg-Landau Equations
6. Critical Fields

7. Magnetization Curves

Part III: Microscopical Theory

8. Josephson Effects

9. Cooper Problem

10. Interaction Between Electrons

11. Electron-Phonon Interaction

12. Bardeen-Cooper-Schrieffer Theory
13. Finite Temperature

14. Relation to Ginzburg-Landau Theory



References for Superconductivity

e J.F. Annett, Superconductivity, Superfluids, and Condensates, Oxford University
Press (2005)

e K.-H. Bennemann and J.B. Ketterson (Eds.), The Physics of Superconductors: Vol.
I Conventional and Unconventional Superconductors, Vol. II Novel Superconduc-
tors, Springer (2008)

e S.J. Blundell, Superconductivity - a Very Short Introduction, Oxford (2009)
e P.G. De Gennes, Superconductivity of Metals and Alloys, Taylor & Francis (1999)

e R. Kleiner and W. Buckel, Superconductivity - Fundamentals and Application, Wiley
(2015)

e M. Tinkham, Introduction to Superconductivity, Dover (2004)

References for Solid-State Physics
e N.W. Ashcroft and N. Mermin, Solid State Physics, Harcourt College Publishers
(1976)
e P. Hofmann, Solid State Physics: An Introduction, Wiley (2008)
e C. Kittel, Introduction to Solid State Physics, Wiley (2012)

e K. Kopitzki und P. Herzog, Finfiihrung in die Festkorperphysik, Springer Spektrum
(2017)

e S.H. Simon, The Ozford Solid State Basics, Oxford University Press (2013)

e D.W. Snoke, Solid State Physics: Essential Concepts, Cambridge University Press
(2020)

Organizational Remarks

e 2 hours lecture per week
e 4 ECTS credits
e Certificate for active participation: deliver 10 minutes talk about topic of your choice

e Oral module exam possible in combination with another 2 hours lecture
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