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Effective action

[{mg] TPV a, T2, TV (g) } ]

" no diffeomorphism-invariant expansion scheme mSTIs/Nielsen IDs
Litim, JMP '02

=what is at stake?

at vanishing cutoff: loss of the confining property of the order parameter potential in QCD

52F 52F Braun, Gies, JMP '07
2

@(p —0) x p ﬁ(p — 0) < mass gap Braun, Eichhorn, Gies, JMP 10

a Fister, JMP '13
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expansion scheme

Effective action
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" no diffeomorphism-invariant expansion scheme mSTIs/Nielsen IDs
Litim, JMP '02

=what is at stake?
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Phase diagram of quantum gravity

Propagators
Christiansen, JMP, Knorr, Rodigast, arXiv:1403.1232
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Phase diagram of quantum gravity

global phase diagram

Christiansen, JMP, Knorr, Rodigast, arXiv:1403.1232
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Phase diagram of quantum gravity

global phase diagram
Christiansen, JMP, Knorr, Rodigast, arXiv:1403.1232
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global phase diagram
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global phase diagram
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Phase diagram of quantum gravity

global phase diagram
Christiansen, JMP, Knorr, Rodigast, arXiv:1403.1232
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global phase diagram
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Phase diagram of quantum gravity
UV stability of the gauge-gravity system

Gravity contribution to Yang-Mills beta-function supports asymptotic freedom

Size depends on gauge and regulator, the sign does not
Folkerts, Litim, JMP ‘11
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Phase diagram of quantum gravity
UV stability of the gauge-gravity system

Folkerts, Litim, JMP ‘11 & unpublished
Christiansen, Diploma thesis 11
work in progress
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Phase diagram of quantum gravity

UV stability of the matter-gravity system
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Summary & outlook

*Locality & phase structure of quantum gravity

" locality from diffeomorphism invariance

» IR-stability and IR-classicality of quantum gravity

» UV-stability of the matter-gravity systems

*Outlook

* fully-coupled matter-gauge-gravity systems in the UV

* long & short distance physics
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