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Conformal anomaly debate
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Ambiguity in the conformal split
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Conformal gauge fixing

Orbit of the conformal SI[e2°g]
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Choice of gauge selecting the representative of the equivalence class
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Decomposition of the total action in conformal and anomalous parts
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Exactly “solvable” gauges:

analogue of the Faddeev-Popov
Riegert-FradKkin-Tseytlin gauge operator
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Comparison of anomaly actions in different gauges
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Covariant curvature expansion = Feynman diagram expansion
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Origin of RFT action in quadratic order of curvature expansion
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Cubic order
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Conformal resummation: Fradkin-Vilkovisky anomaly action
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Applications

1) Renormalized stress tensors on conformally related spacetimes
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Generalization of Brown-Cassidy formula to conformally non-flat spacetime:
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2) Transition to flat metric from a conformally flat one — covariant expression
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3) Casimir vacuum energy Fvac on static Einstein Universe
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Applications in the theory of microcanonical density matrix of the Universe:
eradication of the vacuum no-boundary state, quasi-thermal initial conditions, origin of
the Universe is a sub-Planckian phenomenon, the need of conformal higher-spin fields



The problem of running 4and G

Running coupling constant = nonlocal form factor in effective action
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Renormalization group and metamorphosis of the running scale

The idea of RG:
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Renormalization group and metamorphosis of the running scale
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Linear in curvature Does not contribute
terms: — total derivative:
no running
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Conundrum of higher derivative quantum gravity

Quadratic gravity action and propagator
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Conclusions

Nonlocal trace anomaly action from conformal gauge fixing --- RFT and FV anomaly
actions

Recovery of anomaly action from covariant curvature expansion --- resolution of
Deser-Duff-Schwimmer-Mottola debate?

Applications:

Renormalized stress tensor on conformally related spacetimes --- generalization of Brown-Cassidy
formula;

Casimir energy on static Einstein Universe: CFT driven inflation --- microcanonical density matrix state
of cosmology vs no-boundary wavefunction of the Universe (eradication of the vacuum no-boundary
state, quasi-thermal initial conditions, origin of the Universe is a sub-Planckian phenomenon, the need
of conformal higher-spin fields)

Metamorphosis of the running RG scale:
cosmological and Einstein terms to nonlocal form factors of their higher-order “partners”— long-distance
modification of GR?

Enigma of higher-derivative gravity models (modification of beta-functions in quadratic gravity?)

Thank youl!
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