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Representation theories of the conformal Galilei groups and their mathematical
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Spacetime symmetries are very fundamental notion in physics. If Einstein®s
relativity is not taken into account, the spacetime symmetries, which include scale transformation,
are richer mathematical structure. The mathematical structure is nowadays called "conformal Galilei
groups (CGG)". Despite their physical importance, they are not studied thoroughly yet. The purpose
of the present project is to study CGG and their extensions, such as super or generalized super,
extensively and apply the results to other fields of mathematics and theoretical physics.

Our main achievements are summarizes as follows: (i) introduction new extensions of CGG, (ii)
classification of irreducible representations, (iii) derivation of differential equations whose
symmetry is given by CGG. Especially, it is revealed that the wave equation of spin 1/2 particle
has a extended CGA symmetry, (iv) a relation between generalized super CGG and the Clifford
algebras is clarified.
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