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Models

Minimal Z’ models for flavor anomalies

Lagrangian parametrizing LFUV couplings of Z' to the b-s current
and the muons
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Models

Minimal Z’ models for flavor anomalies

VL fermionic terms in the Lagrangian
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Asymptotic safety in a nutshell

Landau pole & asymptotic freedom

Running CC up to 1-loop
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Asymptotic safety in a nutshell

Quantum gravity corrections to the S-functions

Since gravitons couple to energy-momentum through a CC with
dimension [Mp]~1, dimensional analysis implies that gravity
corrects the -functions linearly.

[-functions of the theory

/Bg _ B§M+NP By _ ,BfMJrNP )
[B-functions in the Trans-planckian regime
ﬁg _ /BgM—I-NP . fgg ,By _ ,BfM—HVP - f;/_y

Daniele Rizzo daniele.rizzo@ncbj.gov.pl 3/11



Asymptotic safety in a nutshell

Relevant and irrelevant directions of the RG flow
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Relevant couplings are free Irrelevant couplings provide
parameters of the theory predictions

Source: Kamila Kowalska
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Asymptotic safety in a nutshell

Fixed point

CC relevant for flavour anomalies

CC fixed point

SM:g3ag27gY7ytayb7V33v g;:gZ*ZO
BSM: gp, g, Yq,2, Y03, Yi2- yp=Vz3=0
fe fy 8y &h & Vi Y5,3 Y5,2 Yo
FPi1a,a 0.012 0.0025 | 0.498 0.418 0 0.406 0 0.072 0.648
FPiaA b 0.012 0.0029 | 0.498 0.418 0 0.424 0.200 0 0.610
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Phenomenology

Running standard model couplings

gy TR0 0 E

2000 4000 6000 8000 10000
Log(k /10 GeV)

gy(Qo) gp(Qo) &(Qo) | y:(Qo) Y3(Qo) Yo.2(Qo) Yi2(Ro)
FPi1a., 0.364 0.305 0 1.08 -0.381 0.016 0.823
FPiap 0.364 0.305 0 1.09 0.034 0.803 0.606
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Phenomenology

Kinetic mixing constraint

Kinetic terms in the Lagrangian
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Phenomenology

model 1A
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Conclusions

Conclusions

@ Despite Standard Model gives often good predictions on
physical quantity, it is not a UV completed theory. The
introduction of Quantum Gravity corrections in the RGE is
able to give UV completion.

@ The parameters space of models with a Z’ are very wide.
Asymptotic safety was used as a framework to reduce the
parameters space of such models. To do so, the only
assumption we made was the presence of a fixed point in the
deep UV.

© The flow of the coupling constants gave us predictions for the
new physics.

@ New tests on the scenario 1A,a must be performed, using
other LHC bounds. Stay tuned.
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Conclusions

Trans-Planckian RGEs Gauge couplings Model 1A
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Conclusions

Trans-Planckian RGEs Gauge couplings Model 1B
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Conclusions

Trans-Planckian RGEs Gauge couplings L, — L, model
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Conclusions

Cross-section as function of mz
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Conclusions

Kinetic mixing in term of gauge couplings
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Conclusions

Kinetic mixing in term of gauge couplings
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Conclusions

Minimal Z’ models for flavor anomalies

NP particle content VL quarks terms in the Lagrangian
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Conclusions

VL leptons with an U(1)x charge

NEpalticle content VL leptons terms in the Lagrangian
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Conclusions

L, — L; symmetry

h:(1,2,-1/2,0) eg:(1,1,1,0)
h:(1,2,-1/2,1) pg:(1,1,1,—1)
h:(1,2,-1/2,—-1) 7g:(1,1,1,1)

AYF ~ gx B 7 0). J

NP contribution to Cy

217 Yo2Yas
VioVis 2m2 + (yg,,2 n y5,3> v2

[
C9,NP ~

Daniele Rizzo daniele.rizzo@ncbj.gov.pl 9/11



Conclusions

Fixed point
CC relevant for flavour anomalies CC fixed point
SM:g37g27gY7yt7yb7V337 g§<:g2*20
BSM: 8D 8e, YQ,27 YQ,37 YL,Z- .yz; - V?:k3 =0
fg fy gy &b & e Yos Yoo Yia

FPia,. | 0.012 0.0025 | 0.498 0.418 0 0.406 0 0.072  0.648
FPiap | 0.012 0.0029 | 0.498 0.418 0 0.424 0.200 0 0.610
FPig, | 0.012 0.0026 | 0.498 0.436 0.151 | 0.417 0 0.163 0.586
FPig | 0.012 0.0034 | 0.498 0.436 0.151 | 0.452 0.264 0 0.547
FP> , 0.010 0.0018 | 0.479 0.366 0.069 | 0.356 0 0.302 -
FP> p 0.010 0.0037 | 0.479 0.366 0.069 | 0.453 0.379 0 -
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Conclusions

Running standard model couplings
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gy(Qo) 8p(Qo) 8(Qo) | ye(Qo) Yo,3(Qo) Yg,2(Q0) Yi2(Qo)
0

FPi14,5 0.364 0.305 1.08 -0.381 0.016 0.823
FPiap 0.364 0.305 0 1.09 0.034 0.803 0.606
FPiB,a 0.363 0.318 0.110 1.05 -0.612 0.296 0.652
FPig b 0.363 0.318 0.110 1.08 0.004 0.874 0.499
FP» , 0.363 0.277 0.052 1.03 -0.700 0.638 -
FPy 0.363 0.277 0.052 1.10 0.040 0.988 -
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Conclusions

Kinetic mixing constraint (model 1B)

mz > 3.9 TeV LHC 13 TEV
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Conclusions

Kinetic mixing constraint (model 2)

mz > 4.8 TeV LHC 13 TEV
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