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Motivation

* 1) Understand in deeper details the
Nambu-Goldstone theorem
2) Solve the apparent failure of the
Nambu-Goldstone theorem
3) Find an alternative tool for analyzing
more complex problems where
spontaneous symmetry breaking is
iInvolved
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'MMETRY

The Lagrangian 1s invariant under the transformation.
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Spacetime translational invariance



The Nambu-Goldstone theorem suggests that the number of Nambu-
Goldstone bosons is equal to the number of broken symmetry generators;
besides this, the Nambu-Goldstones, being massless, have a linear

dispersion relation £» v P»

* 1) Heisenberg Ferromagnet
2) Any system where the Lorentz invariance is violated

explicitly (Many examples in condensed matter Physics)

For these systems two things occur, they are:
1) Two broken symmetries are related to one
Nambu-Goldstone boson

2) The dispersion relation of the mode is
guadratic and not linear as it is supposed to be
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Why can we sum over different vacuums which repreesnt in principle different Hilbert spaces?



NCLUSIONS

 theorem is a natural
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ecre vat the araction of |
PU-Goldstone bosons can be decc
teraction of pairs.

3). The interaction of a pair of Nambu-Goldstone
bosons is represented by 4 different histories of
iInteraction. The QYBE reduce the total independent
histories to 2.




Conclusions

* 4). In some systems, the interaction of a pair of
NGB is reduced to only 1 history. In such a case,
the two NGB become a single degree of
freedom with quadratic dispeersion relation.
5). For the systems where the histories can be
only reduced to 2 forr the interaction of 2 NGB,
the number of NGB is equal to the number of
broken symmetries and the NGB have a linear

dispersion relation.




