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Related talks & posters
                                

talks

Posters

Astrid Eichhorn (Thursday)‘Quantum effects on a Higgs-Yukawa model’

Nicolai Christiansen (Thursday)‘Vertex functions in quantum gravity’

Tobias Denz ‘Towards apparent convergence in asymptotically safe QG 

’
Aaron Held ‘QG-effects on a Higgs-Yukawa model’

Manuel Reichert ‘QG with a vertex expansion on curved backgrounds’
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Background dependence in gravity
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(L[ḡ] ⇤ g)µ = r̄⌫gµ⌫ � 1

2
rµg⌫⌫

Wetterich equation (pure gravity) 
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ḡ (L[ḡ] ⇤ g)2
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Background approximation I
mSTIs/Nielsen IDs (split mWI)
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mSTIs/Nielsen IDs (split mWI)

��k

�h
⇡ ��k

�ḡ
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�Ā

Litim, JMP, JHEP 0209 (2002) 049

1-loop beta-function

�
background�approx

=
1

11
[10na + nc]�1�loop

7



Background (in)dependence in gravity

! "#$ S"#$ !
k

k=%

k

"#$

k 0

IR UV

k- k&

RG-scale k: t = ln k

free energy at momentum scale k

@t�k[�] =

free energy 

        gravity
quantum fluctuations

         fermionic 
quantum fluctuations

        bosonic  
quantum fluctuations

Geometrical approach: fully diffeomorphism invariant
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k [ḡ] ⇤ h̄3 + · · ·

8



Background (in)dependence in gravity

! "#$ S"#$ !
k

k=%

k

"#$

k 0

IR UV

k- k&

RG-scale k: t = ln k

free energy at momentum scale k

@t�k[�] =

free energy 

        gravity
quantum fluctuations

         fermionic 
quantum fluctuations

        bosonic  
quantum fluctuations

Geometrical approach: fully diffeomorphism invariant
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k [ḡ] ⇤ h̄2 +

1

6
�(0,3)
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 Background (in)dependence in gravity
expansion schemes
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k [ḡ] , �(0,3)
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k [ḡ] , �(0,3)
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�k[ḡ] , �

(0,1)
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 Functional approach to quantum gravity
expansion schemes
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                 Litim, JMP ’02

dynamical flow

background flow

@tgi,fluc = Flowgi,fluc(~gfluc)

@tgi,back = Flowgi,back
(~gfluc,~gback)

Donkin, JMP ’12

Nielsen ID

JMP ’03

Fluctuation flows determine the fixed point structure!
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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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brand brand new: Gn(R), ⇤n(R) see Poster of Manuel Reichert
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!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

Summary & outlook
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