LECTURE 5:  Spontaneous Symmetry Breaking (Part I)

Overview:

-Motivation
-SSB for discrete symmetry
-SSB for continuous symmetry

-Higgs Mechanism (Abelian case)

(This lecture mostly follows Quigg Chapters 4-5)



Motivation (some history)

~1910s: observation that electron spectrum from beta decay is
not continuous
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~1930s: Pauli proposes the neutrino

to explain spectrum _
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Fermi proposes field theory for @ Cwerqgy
beta decay in analogy to photon emitted
from atom
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~1950s: theta-tau puzzle. Two particles with same width and mass
but with two different decay processes:
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Parity violated??
Lee and Yang propose test of spacial parity in weak interactions

Wu et al. confirm parity is violated (violation is maximal)
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Spontaneous Symmetry Breakdown @
Continuous symmetries of the Lagrangian lead to conservation laws

Approximate conservation laws can arrise if Lagrangian is imperfectly
symmetric

OR

Lagrangian can be exactly invariant under some symmetry but the
dynamics imply a vacuum that is not invariant under the symmetry

Examples include buckling needle, ferromagnet etc.
Remember that explicit mass terms violate local gauge invariance of

the Lagrangian. We need a massive boson and we want to keep
local gauge invariance (renorm.).
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