Math Club

Presents

Derek Harnett

Representations of the Octahedral Group and Their Application to the Quantum Field Theory of Quarks and Gluons

Abstract: Representation theory is an area of mathematics that comes about from an intermingling of group theory and linear algebra. Essentially, a representation is a homomorphism from a group to a set of square matrices.  The specific group I am interested in is the octahedral group, which can be identified with the collection of rotations that leave a cube invariant.  This group is of importance in numerical studies of the strong nuclear force,  the interaction responsible for binding protons and neutrons together to form atomic nuclei or, more fundamentally, for binding quarks together to form the protons and neutrons themselves.  In a particular numerical scheme known as lattice quantum chromodynamics, three-dimensional space is replaced by a discretized grid.  As such, the octahedral group is all that remains of an initial spherical symmetry of the equations of motion after the discretization procedure.  Understanding how objects transform under this remnant symmetry helps in identifying their quantum numbers.
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