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dµ(ḡ, h) e�S[ḡ,h]+
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R
x

J
h

·h

background independence

Nielsen identity

��

�ḡ
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ḡ

g
�

hh↵

hA

reparameterisation invariant path integral average of tangent vectorsh̄

h̄(x) = hh(x)i

reparameterisation invariance

�V
A
�C = �V

A
B� = �V

A
�C = 0

Vilkovisky connection

geometrical effective action

Branchina, Meissner, Veneziano ’03
                                              JMP ’03

Z
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   Global phase structure of quantum gravity
Christiansen, JMP, Knorr, Rodigast, arXiv:1403.1232
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 Phase diagram of quantum gravity
 global phase diagram
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   Coupling to gauge fields

see also talk of A. Eichhorn
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 Phase diagram of quantum gravity
 UV stability of the gauge-gravity system

kinematic identity

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

kinematic identitygauge contribution to gravity

Folkerts, Litim, JMP ’11 & unpublished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

! first smooth global flow diagram with classical IR regime

!IR-stability of quantum gravity

!UV-stability of the gauge-gravity system 

!Outlook 

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

! long & short distance physics

Summary & outlook

in agreement with experimental observations

see talk of A. Eichhorn
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