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Examples:

* solution of the equation of motion
*topological configuration or defect

*simplification of humerics
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Background dependence in gravity
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Background dependence in gravity

free energy at momentum scale k
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Background dependence in gravity

free energy at momentum scale k
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Background approximation II
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Testing universal beta-functions: A simple one loop example in Yang-Mills theory
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Background (in)dependence in gravity

expansion schemes

Effective action
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Background (in)dependence in gravity

expansion schemes

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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Background (in)dependence in gravity

expansion schemes

Effective action
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Functional approach to quantum gravity

expansion schemes

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

(Fluctuation flows determine the fixed point structure!)
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Nielsen ID
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Momentum locality of the RG
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Momentum locality of the RG

Christiansen, Knorr, Meibohm, JMP, Reichert, PRD 92 (2015) 12, 121501
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*local momentum space RG steps 9 local quantum field theory

*gravity-matter systems: locality « diffeomorphism invariance

does not work in e.g. $*A¢? -theories
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Momentum locality of the RG
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graviton

ghost

Approximation scheme
Christiansen, Knorr, Meibohm, JMP, Reichert, PRD 92 (2015) 12, 121501

Denz, JMP, Reichert, in preparation

Christiansen, Falls, JMP, Reichert, in preparation

Propagators
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Christiansen, Knorr, Meibohm, JMP, Reichert, PRD 92 (2015) 12, 121501
Denz, JMP, Reichert, in preparation

Christiansen, Falls, JMP, Reichert, in preparation
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Approximation scheme

Christiansen, Knorr, Meibohm, JMP, Reichert, PRD 92 (2015) 12, 121501

Denz, JMP, Reichert, in preparation

Christiansen, Falls, JMP, Reichert, in preparation
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Approximation scheme

Christiansen, Knorr, Meibohm, JMP, Reichert, PRD 92 (2015) 12, 121501

Denz, JMP, Reichert, in preparation

Christiansen, Falls, JMP, Reichert, in preparation

Propagators
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Flows & scalings

propagators background observables
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th)h (pl , pg) G3 A3 cosmological constant Newton constant
(4 G. A
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brand brand new: (Gn(R), A”(RD see Poster of Manuel Reichert

12



Summary & outlook

*Background independence & Locality

* background independence from background dependence

» closed fluctuation flows

momentum locality from diffeomorphism invariance

*Applications

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

* long & short distance physics

13



14



