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‘Wer Visionen hat, sollte zum Arzt gehen’

Helmut Schmidt ‘80
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Momentum dimension of couplings

perturbatively non-renormalisable
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graviton propagator :

3− grav.vertex :
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Einstein-Hilbert action

⇤Cosmological constant

GNNewton constant R(g)Ricci scalar

Momentum dimension of couplings

perturbatively non-renormalisable

dimGN = �2 dim⇤ = 2

Correlation functions

hR(g(x1)) · · ·R(g(xn))i hg(x1) · · · g(xn)i
Ricci scalar correlations metric correlations

not diffeomorphism invariantdiffeomorphism invariant
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e.g. aiming at better convergence fundamental coupling 

non-perturbative example: analytic perturbation theory in QCD

Fixed points
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!Renormalisation group fixed points
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!Ultraviolet running

O(g)Consider an Observable with fundamental coupling g

Asymptotic freedom

!Renormalisation group fixed points

@tg = �g(g, µ)
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⇤, µ⇤) = 0
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⇤, µ⇤) = 0
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QCD quantum gravity

Logarithmic momentum scale

dimensional running quantum fluctuations

Asymptotic safety
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Phase Structure of Quantum Gravity 
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1 + µ g3

IR fine-tuning of diffeomorphism invariance

Reuter, Saueressig, PRD 65 (2002) 065016

Denz, JMP, Reichert, EPJ C78 (2018) 4, 336 

classical general relativity

asymptotically save fixed point scaling

Einstein-Hilbert truncation

Reuter ‘96
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.
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QG as perturbative as possible?

classical general relativity

asymptotically save fixed point scaling

Einstein-Hilbert truncation

Reuter ‘96
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a brief introduction
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QCD: Quark-gluon vertex
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Binosi, Chang, Papavassiliou, Qin, Roberts, PRD 95 (2017) 031501 
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Summary
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transport coefficients
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