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Hypothesis



Motivation: the role of virtuality in the theory of quanta

Prediction for r: 0.4  < 1000 r < 3
Staro

PVP bound



Theory of quantum gravity emerging from PVPs

Start from the “interim” classical action

Starobinsky: same with           equal infinity

Deal with the unitarity issue by defining new (non time ordered) correlation functions and
diagrams, then slice out the unphysical sector. This switches to a different theory by
projection, and defines a physical (unitary plus renormalizable) theory. The projection
(integrating out the PVPs) also changes the classical action

Price to pay: violation of microcausality (chronological order – past, present, future – makes
no sense for intervals below 1/        ), but unitarity is ok
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Non time-ordered diagrams

PVPs can also be consistently introduced in finite time QFT, where nothing is on shell 



Correction factor to Starobinsky prediction, 
subject to the PVP bound

The correction is less than 1% as soon as the PVP mass is just one order of magnitude
larger than the inflaton mass.

Probably the observational results will just confirm the Starobinsky prediction

and the window will remain buried under the observational errors for long
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Comparison with asymptotically local quantum field theories (ALQFT)
(talks by Modesto, Calcagni, Rachwal)

Propagators and vertices of a nonlocal field theory which tend to
propagators and vertices of a local theory at momenta larger than
some scale

Same degrees of freedom/same on-shell part (graviton + inflaton, or
graviton only), but different virtual sectors, hence quantitatively
different physical predictions

Renormalizability and unitarity ok,
Microcausality violations also ok (also quantitatively different)

Asymptotic locality leaves room for a large family of theories. In this
approach, one needs a selection principle to identify the ALQG good
for describing nature
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Homogeneity (clusters) make the expansion prevail, hence cluster will totally dilute

Question: is homogeneity necessary? Answer: NO









Maybe expansion prevails any time the gravitational force is compensated for by an
opposing one?













sun

proton






