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Abstract:

[ will begin by introducing a modification to general relativity where time is stationary
along the worldlines of fundamental particles. The aim of this new geometry is to
describe certain quantum phenomena using (classical) spacetime metrics which are
degenerate. For example, on such a spacetime the dimensions of tangent spaces vary,
and spin wavefunction collapse is modeled by the projection from one tangent space to
another. I will then describe how the free Dirac Lagrangian on such a spacetime yields
the standard model particles.

Specifically, we obtain three generations of leptons and quarks, the electroweak gauge
bosons, and the Higgs boson -- all with their correct spin, electric charge, and color
charge -- together with precisely one new massive spin-2 boson. Finally, I will show how
the trivalent interaction vertices arise from the combinatorics of the Dirac Lagrangian
subject to two simple rules. In particular, we obtain electroweak parity violation for
both leptons and quarks.
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