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7 = / DgWe

Which microscopic action?

1

Einstein-Hilbert action & perturbative quantisation: S = — T / d*z \/g R
N

Guv = Muv + \/167TGNhW

spin-2-field on flat background

counterterms:
1-loop: R?, R, R""

2-loop: CW,MC"”\WCPJW

breakdown of predictivity

consistent choice of S with finite number of free parameters?
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7 = / Dgw,e

Which microscopic action?
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higher-order interactions generated by quantum fluctuations:

1

2
= _ 4 — 9A o-k
L 167G N /d vV (R ) A
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all couplings
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+ / d4513 \/§ (CLl R2 + G2R'W/R/u/ + o0 CMVR)\CRApGCpJ,uV + )

low-energy dynamics:
* free parameters encode deviation from scale invarian
(relevant couplings)

* irrelevant couplings predicted
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Asymptotic safety in a nutshell

o k2 theory space:

A all couplings

Theory space features an interacting fixed point
with a finite number of relevant directions.
(At least) one trajectory emanating from the fixed point
reaches a phenomenologically viable IR regime.

compatible w. symmetries

— UV complete
— predictive
(finite # free parameters)

—> predictions for irrelevant
couplings match observations
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Theory space features an interacting fixed point
with a finite number of relevant directions.

— UV complete
— predictive
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Can quantum fluctuations
of matter destroy a
consistent quantum gravity model?

'/_- — — —— — X \
= N\
0.25 |
(G |
¥ 0.1 02— 0.3 ——04—0.5
D —

quantum gravity dynamics matter dynamics



Asymptotic safety for gravity & matter

Can quantum fluctuations
of matter destroy a
consistent quantum gravity model?

quantum gravity dynamics matter dynamics

Can quantum fluctuations
of gravity generate
a viable UV completion for matter?
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