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PHY 712 Electrodynamics
10-10:50 AM  MWF  Olin 107

Plan for Lecture 31:

Special Topics in Electrodynamics:

Electromagnetic aspects of 
superconductivity
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Comment on   HW
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The estimate of the energy loss per cycle is actually discussed in the
beginning of Chap. 14.   Dividing that result by the total energy
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Comment on   HW
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Special topic:   Electromagnetic properties of superconductors

Ref:D. Teplitz, editor, Electromagnetism – paths to research,
Plenum Press (1982); Chapter 1 written by Brian Schwartz 

and Sonia Frota-Pessoa
History:

1908  H. Kamerlingh Onnes successfully liquified He
1911   H. Kamerlingh Onnes discovered that Hg at 4.2 K 
has vanishing resistance
1957 Theory of superconductivity by Bardeen, Cooper, 
and Schrieffer
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Some phenomenological theories < 1957
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Drude model of conductivity in "normal" materials
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London model of conductivity in superconducting materials

From Maxwell's equations:
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Some phenomenological theories < 1957
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London model of conductivity in superconducting materials

From Maxwell's equations:
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London model – continued
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London model of conductivity in superconducting materials
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For slowly varying solution:
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Consistent results for current densit
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London model – continued
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Magnetization field

0

,    
Gibbs fr

Treating Lond

ee energy ass

on current in terms of cor

ociated with magnetization

responding magnetization 

 for superconductor

field :
=

:
1( ) ( 0) ( ) (0

4
For 

)
8

4

a

L

H

S a S SG H G H dHM H G

x


 


 

  













M
B H

H
M

M

2

2

Gibbs free energy associated with magnetization for normal conductor:
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Condition at phase boundary between normal and superconducting states:
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Magnetization field
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