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what's to come ...

1. Structure of matter in asymptotic safety:
global symmetries

2. Weak-gravity bound

3. towards a UV-complete Standard Model
with enhanced predictivity



Asymptotic safety: conjecture

theory space

e finite number of UV-
attractive directions
(predictivity)

B B,
et

« UV-attractive (relevant) direction:

« UV-repulsive (irrelevant) direction:

Weinberg ‘79

 existence of a UV fixed point
(fundamental theory)

Bx =0 VXN

91
needs to be fixed by experiment

prediction of asymptotic safety
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Asymptotic safety: evidence
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What about matter?




1. structure: Gravitationally induced couplings
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1. structure: Gravitationally induced couplings
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1. structure: Gravitationally induced couplings

Scenario A:
maximally
symmetric

« marginally
irrelevant SM
couplings
becomes
asymptotically
free and relevant

e not predictive in
the SM sector

* higher degree of
global symmetry

maximally symmetric
matter couplings

' 3

»
»

& canonical Standard Model couplings

Eichhorn and Held ‘17, 1705.02342

Scenario B:
Standard Model
symmetries

« marginally irrelevant SM
coupling becomes
asymptotically safe
and irrelevant

 higher predictive power
than the SM

e non-vanishing SM
interactions partially
break global symmetry

 adds an additional
constraint to the relevant
directions




2. A weak-gravity bound: conceptual

canonical
dimension

Bax =

pure

matter

4X  + # X2

mixed
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within truncations

* Weak gravity bound:
Too strong gravity

leads to an unstable

matter sector
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3. UV-complete SM: triviality problem

SM exhibits Landau poles in
marginally irrelevant couplings:
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3. UV-complete SM: dimensional reduction

quantum gravity
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UV unsafe trajectories
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3. UV-complete SM: suppression of matter-
mediated effects

direct gravity contributions matter-mediated
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including 4-fermion-mediated
1 full result
2 including trace mode

spin-2 mode only
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EYb) + Gnyb fy (A) + (SM-terms)
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allows for asymmetric solutions
9yp + 3
( Yp T+ Y

T
1

3272

3. UV-complete SM: top-bottom asymmetry
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3. UV-complete SM: predictin
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3. UV-complete SM: predicting the

top

Eichhorn, Held ‘17, 1707.01107
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3. UV-complete SM: gauge dependence
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3. outlook: asymptotic safety of the U(1)

Eichhorn, Versteegen ‘17, 1709.07252

« the same mechanism works in g3 41
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RG scale k in GeV
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microscopic gravitational coupling G
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Conclusions

Eichhorn, Held, in prep

« asymptotically safe quantum
gravity could UV-complete the
Standard Model via dimensional
reduction

e consistent with a weak-gravity

SM and gravity couplings

bound

 higher predictive power than the

Standard Model
(fewer 1@ free parameters)
d,, Mt, M

b

Ny

« convergence of FP values for § .

AN

microscopic gravity couplings | S

A

needs to be studied in the future
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Thank you for your attention.

Eichhorn, Held, in prep.
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