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In the electro-weak theory of Weinberg-Salam there is a combined U(1) x SU(2) gauge symmetry. Due to coupling to 
the Higgs field whose symmetry is spontaneously broken
one gauge field remains massless (the photon) and the other three become massive. These massive particles are the 
W+, W-, and Z bosons.

One of the key ideas first emphasized by Phil Anderson in 1963 was that a massless gauge field can acquire a mass in 
the presence of a coupling to a spontaneously broken field. A concrete realization of this occurs in superconductors. 
In the Meissner effect a superconductor thicker than the penetration depth expels magnetic fields. This is like the 
photon acquires a mass.
From <http://condensedconcepts.blogspot.com/2012/07/the-higgs-boson-and-condensed-matter.html> 

In a type II superconductor, vortices are allowed in the superconducting order parameter field. Can such vortices 

occur in the Higgs field? They may have been important in the early universe.

On fascinating thing  is that for the Higgs field the crucial ratio [between the London penetration length and the 
superconducting coherence length] that determines whether type II behavior is possible is the ratio of Higgs boson 
mass to W mass. The LHC results suggest that type II behavior is possible!

From P. Coleman's book, "Introduction to many-body..." page 246.

Vortices in a 200-
nm-thick YBCO film 
imaged by scanning 
SQUID microscopy
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LG theory  of QFT
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The most amazing effect occur when we 
apply the same ideas to the   broken 
ground state in a gauge theory.

Breaking symmetry in a gauge theory 
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