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Motivation

* Use functional renormalization to derive testable predictions from a
non-perturbative UV completion
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coupling strength

Vanilla expectation

Dominance of some relevant SM couplings

Planck scale suppression of higher order operators
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Beyond vanilla?

* Relevant operators might give measurable values despite Planck

suppression

* Examine Relevance of SMEFT operators to exclude such options
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SMEFT

* Capture arbitrary BSM physics of UV scale Auyv

SSMEFT—SSM‘I‘YY ADC 4/(1411307,/3

D>4 1

* Canonical scaling is the sole ordering principle
~ Naturalness ¢; = O(1)

* Prime candidate for FRG analyses



SMEFT mass dimension 6
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SMEFT mass dimension 6
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field SU(2);, U(1) 9

Truncation R

1
d 1

Subset of SMEFT four-fermion operators
FiF = /d437\/§ {qu(QlUMqa><qgauqb) + Cuu(uTauu) (uTUMU) + Cdd<dT‘7ud) (dTUud>
+ Cqu(q:rﬁuqa)(uTauu) + qu(q:rﬁuqa)(dTaud)

+ Cua(ul, ) (@1#d) + Couga [l ) + ] |
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* Coupling to gravity through spin connection >< >=
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Beta functions
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* Gravitational induction for terms that satisfy symmetry of kinetic term
* Gaussian fixed point - shifted Gaussian fixed point [see e.g. Eichhorn, Schiffer "24]

* No induction for terms that violate these symmetries



Maximally symmetric theory spaceﬂ

maximally symmetric
matter couplings

* hypersurface in theory
space with symmetries of
kinetic term maximally symmetric

theory space

* Contains the simplest
version of the shifted
Gaussian fixed point
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Fixed point collisions

FP annihilation FP stability trading
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— Conditions on existence of SGFP* — May render coupling relevant

* Might be prevented in higher truncations [de Brito, Knorr, Schiffer ‘23]



How to switch on SMEFT operatorsB

coupling strength

* Maximally symmetric couplings stay irrelevant or they annihilate while
operators of lesser symmetry can become relevant without vanishing
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Fixed point landscape

SGFP must lie in maximally symmetric

subspace
P 4 Cqtqbx

Fixed points can collide and annihilate
within the maximally symmetric theory
space

External fixed points

Couplings external to the
maximally symmetric
may disturb its stability

Can give rise to relevant
directions orthogonal to
maximal symmetry

SGFP

Maximally symmetric

theory space i
{gi*}
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Fixed point collision
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Far from predictions
for interacting fixed
point

Realization?
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Further aspects

* “Dynamical Diracization”

- Blindness of gravity with regards to chirality demands fermionic dofs
to dynamically turn into Dirac fermions

* Mass generation

- Four-fermion operators as probes for chiral symmetry breaking
provide consistency check of asymptotically safe standard model



Conclusions

* The symmetries of the kinetic term determine, which SMEFT couplings
can incur fixed point annihilation or stability trading.

- Operators with less symmetry have the chance of becoming relevant
for large gravitational couplings

- whereas maximally symmetric ones stay irrelevant
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coupling strength

19

Outlook

* Allow focused search for relevant SMEFT couplings

* Analysis of interplay between parity violation in gravity and the SM

A Symmetry
breaking
5 Standard Model coupling
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Thank you!
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