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Unimodular Cosmology
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Regularization Ambiguities
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Holonomy Corrections

Both sources of ambiguities can be used to produce discretionary dynamical behavior
* e.g., inflation from holonomy correction (no inflaton)
* Fit any CMB prediction via holonomy corrections

GENERIC FEATURES
* Well defined dynamics across the singularity
* Existence of extra microscopic degrees of freedom
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Regularization Ambiguities - Inverse Volume Corrections

Singh,Wilson Ewing (2014), Singh, Ashtekar (2011)
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Large family of inverse volume regularizations
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Regularization Ambiguities - Inverse Volume Corrections
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The Quantum Theory
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The Quantum Theory

Spectrum of the (gravitational) Hamiltonian

Difference equation
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The Quantum Theory

Order of the difference eq. — directly related to the polymerization choice
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The Quantum Theory - Matter Coupling
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The most likely result is that an initially semiclassical state will evolve into a
superposition that might not admit a single spacetime representation



Generalized Effective Equations ™ e
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Generalized Effective Equations
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Violation of the NEC due to inverse volume corrections
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