What {shape dynamics} can do for {asymptotic safety}
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effective theory: fundamental theory:
running couplings diverge running couplings reach
at “scale of new physics” finite ultraviolet [imit
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UV-repulsive directions:
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Asymptotic safety could provide a
framework for “Quantum Shape Dynamics”

Specification of theory space could lead to unique choice for
g2 UV dynamics (UV fixed point) and IR dynamics (IR fixed point)



Interacting fixed points & universality classes
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Wilson-Fisher fixed point: S = [ dx (%@qﬁ;@“@ + 2d7 + %#‘)
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characterized by:

O(N) symmetry

N | v= 1/(91 W = —@2
1 0.630 0.799
2 0.670 0.789
3 0.707 0.782

universality class depends on
degrees of freedom & symmetry



Observational distinction of different
universality classes for gravity?

* irrelevant directions <-> predictions
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® [ow-energy tests: compatibility with matter

perturbative a2nalysis:
Bc = 2G + & (—20(46) + Ns + 2Np — 4Ny — Ngs)
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Shape dynamics & asymptotic safety

* |s shape dynamics asymptotically safe? How can
we find out”

* |s it compatible with the observed matter & all its
properties?
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 Does asymptotically safe shape dynamics tfeature
less relevant directions (higher degree of
predictivity?)

* |s asymptotically safe shape dynamics unitary
(i.e. no ghost-like poles of the propagator)?
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|s shape dynamics asymptotically safe” How can
we find out?

|s It compatible with the observed matter & all its
properties?

Does asymptotically safe shape dynamics feature
less relevant directions (higher degree of
predictivity?)

ls asymptotically safe shape dynamics unitary
(i.e. no ghost-like poles of the propagator)?

Technical challenge: Adapt functional
Renormalization Group tools to the shape
dynamics theory space!



