
Lecture 12

Superconductivity

Defining characteristics of the superconductivity 

are the Meissner effect and the infinite 

conductivity, in that order.
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Meissner Effect
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http://www.fys.uio.no/super/levitation/
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RESISTANCELESS CONDUCTION
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Perfect diamagnetism

1933 Meissner effect

Essential Characteristics



Understanding of Superconductivity
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BCS theory
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PHONON MEDIATED PAIRING
(phonon = lattice vibration)

Pairs of electrons: Cooper pairs

Tc~wph exp(-1/l)~M-1/2

El-ph coupling constant: l

Superconducting gap: D

e-ph wins e-e at low freq. (Slow Wins!)

M



HTSC – New Superconductivity
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HTSC:
New mechanism?

Conventional SC:
Phonons mediated 
superconductivity
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Superconductivity – Dance of Electron Pairs

Phys. Today, March ‘04

Origin of SC = PAIRS dancing to the SAME tune
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Superconducting Order Parameter

(Ginzburg-Landau; Gorkov)

 Can be viewed as the “wave function” of 

the condensate (i.e. ALL electron pairs)

 All electron pairs (Cooper pairs) have 

the same phase (like photons in laser)
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So How does it work?
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London Equation

cgs unit

Meissner Effect

Infinite Conductivity



Two Length Scales and two types of SC
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