
Superconductivity - the higgs mechanism

and the fate of the Goldstone mode

Superconductor - charged superfluid
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The Goldstone phase ① can now be aborted
into the garage field Ap via a gauge transf.
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New length scale intrinsic to superconductors

London penetration length IL
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physical meaning will be clarified later

We found a theory of a massive
k¥fid → photon has a

finite mass ( short - rayed ) ⇒ screening
This is called tekiggsheokauish
- massless Goldstone and photon disappeared
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Write the Aupeoe law in terns of Ap
,

use the continuity equation 0.jitdtg=o
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Solve in Fourier space :
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static case Cdt .- o ) ⇒ Meissner effect
GAI - Ttt - o ⇒ An e-"a

magnetic field is expelled from the superconductor
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this is the plasmon mode which goes ice to
meta tic plasma in tie horhal state T> To



In hou - relativistic SC
,
B- a -d Tt- modes

have very different group velocity of
propagation .

In a Lorentz - invariant SC

( Csec )
,
the RES of tee Ampere law

vanishes ⇒ ⇐ E- and t - modes

propagate with the velocity of light
Superconductors are not covered in detail

P - Coleman
in this lecture

,

more in boots Tinkham
de Gentes

1) Type I
(she .Eg )
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Gates )
depends on the surface energy of a
domain wall SC - N

,
vortex crystals

2) Vortices are exponentially localized

Usa - exp ( - Ya)
and a magnetic flux lov -et. - the
finds to every vortex


