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Asymptotic safety

Einstein-Hilbert action

Metric g Cosmological constant A

[S 9] = 167T1GN / d*z\/g (-R(g) +2A)J

Newton constant (G,  Ricci scalar R(g)

Momentum dimension of couplings

(dimGy =—2) (dimA=2)

perturbatively non-renormalisable

Correlation functions

diffeomorphism invariant not diffeomorphism invariant

(R(g(x1)) -~ R(g(2n))) (g(z1) -~ g(n))

Ricci scalar correlations metric correlations
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Consider an Observable (J(g) with fundamental coupling g
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Flow of four-graviton vertex
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QG correlation functions

Flow of four-graviton vertex phase structure of QG
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QG correlation functions

Flow of four-graviton vertex phase structure of QG EoM of quantum gravity
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Snapshots Quantum Gravity
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Why does/could it work?

Typically diagrams with higher order vertices are strongly suppressed
(a) couplings stay finite
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turns out to be very efficient!
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QG as perturbative as possible? QCD strongly correlated!
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Towards apparent convergence in quantum gravity I
expansion in curvature invariants

Quantum Effective Action: F[g] = Z Cn,k /d4$ \/§0n (g)
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Towards apparent convergence in quantum gravity II
vertex expansion

r(m,n=>2) . . . .
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Towards apparent convergence in quantum gravity II

vertex expansion

geometrical approach: Donkin, JMP, arXiv:1203.4207
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F(m,n22)
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Towards apparent convergence in QCD

see talk of Mario Mitter vertex expansion
Thursday, 14:30
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Summary
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asymptotically save QG strongly correlated QCD

correlation functions correlation functions

asymptotically safe phase structure phase structure for small densities

asymptotically safe Standard Model spectral functions

asymptotically safe inflation transport coefficients

asymptotically safe black holes QCD-assisted hydrodynamics & transport
QG as perturbative as possible? QCD strongly correlated!

QG enjoys effective universality!?
Dynamical hadronisation
‘One force to rule them all’!?



