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AlNiCo permanent magnet



  

Magnetic recording devices

Hard disk

Magnetic stripe on credit card



  

The periodic table



  

Magnetic moments of isolated 
atoms



  

Transition metal atoms



  

Hund's rules (Hercules lectures/VSimonet)



  

Hund's rules (2)



  

Domains in a ferromagnet



  

Hysteresis loop



  



  



  



  

superconductivity



  

 superconducting compounds 
and their Tc 



  

Superconducting elements



  

permanent current loops



  

Meissner effect for a sphere



  

Type I and type II

The mixed state 
(magnetic flux 
forming a vortex
 lattice)

The critical temperature versus
Magnetic field in Type I and in 
Type II superconductors



  

BCS theory

The building block 
for the BCS state
is a boson, 
the Cooper pair :
a pair of electrons 
of opposite spin
that form a 
bound state due to
their interaction
via phonons

Superconductivity
arises due to the
electron-phonon
Interaction !



  

The waltz of the Cooper pairs

The BCS wavefunction



  

The ground state is stable 
because there is an energy gap

Cooper pairs can be broken up by
increasing the temperature
or
increasing the magnetic field
or
increasing the electrical current

Figure showing
the gap : the region (red)
of forbidden energy



  

The BCS equations for the gap 
and for Tc

The critical temperature
and the zero temperature gap
depend 
1) on the Debye energy ED
2) on the density of states at the
Fermi level N(0)
3) on the effective
electron-electron attraction V



  

Web site for nonspecialists

http://www.supraconductivite.fr/fr/index.php#supra-intro
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