Fakeons and quantum gravity
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PROTECTION

At the level of generating functionals: F (SO ] X)
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Solve 5F (90, X) /(5X — O by means of the fakeon prescription

Let (7( > denote the solution

Projected functionals:
| Ioe(0) = L, (X))

Zn(J) = /[dsodx} exp (iS(so,x) +2'wa) = exp (iWp:(J))
NO SOURCE 3, FOorR X

Projection = integrating out the fakeons with the fakeon prescription
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Quantum field theory of particles and fakeons offers new
opportunities to high-energy physics and quantum gravity

Fakeons allow us to quantize gravity and lead to the violation of
causality at energies larger than their masses

Fakeons cannot be observed directly. Their presence can however be

detected by means of precision measurements, starting from those

that probe the contributions coming from the imaginary parts of loop

diagrams, above the fakeon thresholds L. 9
|§35 ’

The classical action is just an interim, local action that must be

projected to obtain the true classical limit.

The classicization is perturbative &s\uxmpj\bkfc Sertes



Comments on alternative approaches to the problem of quantum gravity

--- string theory is criticized for being nonpredictive. Moreover, its calculations often
require mathematics that is not completely understood

--- loop quantum gravity is even more challenging, because it is at an earlier stage of
development

--- holography (AdS/CFT correspondence) do not admit a weakly coupled expansion
--- asymptotic safety in nonperturbative as well.

None is as close to the standard model as the solution based on the fakeon idea,
which is a quantum field theory, admits a perturbative expansion in terms of
Feynman diagrams and allows us to make calculations with a comparable effort.
It can be coupled to th standard model straightforwardly.

Our solution bests its competitors in calculatibity, predictivity and falsifiability. It
is also rather rigid, because it contains only two new parameters. It could turn
out to be the most predictive theory ever.
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