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Abstract

Symmetry occupies a central and indispensable role in physics. Amongst others, it is the key concept behind the
theory of phase transitions and critical phenomena. Most of the known phase transitions break one or more symmetries. When
symmetry breaking occurs, the mean value of a quantity which is not invariant under the symmetry group of the theory
becomes "spontaneously" non-zero in the broken symmetry phase. Such a quantity is called the order parameter. As well
appreciated, the dimension D of the system and the nature of the order parameter characterize different universality
classes and play a pivotal role in determining whether a particular phase transition may or may not exist. In particular, zero
or one-dimensional theories with short range interactions cannot exhibit a phase transition at any finite temperature.
Additionally, the Mermin-Wagner theorem states that a continuous symmetry cannot be spontaneously broken at any finite
temperature for two-dimensional theories with finite range interactions. On the other hand, Elitzur demonstrated that a
spontaneous breaking of a /oca/ symmetry is not possible.

Different physical systems of current interest exhibit symmetries which are intermediate between local and global.
I will show in this talk that the main consequence of this property is a dimensional reductionfor fields which are not invariant
under the symmetry transformations. In other words, these fields live in a d¢O-dimensional world, where d'is a property of
the symmetry group.
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