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Theories with two U(1) group factors
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Lagrangian of a fermion charged under both

U(1) Gauge couplings in physical basis
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Minimal Z’ models for flavor anomalies
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Particle content

Interaction

Couplings in WET

Kowalska, Kumar, Sessolo.
arXiv: 1903.10932
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Couplings through mixing: 
VL leptons with a U(1)’ charge
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Direct lepton couplings: 
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Quantum Gravity contributions to the 
Running of the Coupling Constants
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in the Sub-Planckian regime

Linearization Coupling ConstantStability Matrix
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Fixed Point Analysis
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Predictions
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Couplings 
at the FP

Couplings 
at 2 TeV
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Predictions
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Experimental constraints:
Kinetic Mixing
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Experimental constraints:
Production of VL fermions and Z’
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SARAH → SPheno → Herwig → CheckMATE
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Experimental constraints:
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Conclusions
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● Models with Z’ and VL fermions are able to explain flavor 
anomalies. However, the parameters space of such models is very 
wide.

● Asymptotic safety was used as a framework to constrain the 
parameters space. To do so, the only assumption was the presence 
of an interactive fixed point.

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

● Using already existing searches at 13 TeV at the LHC we were able 
to constrain even more the parameter space of the models. Some 
of them were this way excluded while one particular model can 
actually be tested with the new searches at 3000 1/fb at the LHC.
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Thanks for the attention!
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Reuter, Saueressig, hep-th/0110054

Quantum Gravity contributions to the 
Running of the Coupling Constants
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Einstein-Hilbert Gravity Fixed Point

Interactive Fixed Point

Gaussian Fixed Point

Asymptotic safety
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Scalar Sector
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Experimental constraints:
Scalar Sector
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RGEs Model 1B
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Example:
Gauge Sector U(1)’ extension
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Beta functions equations

Plot from A. Chikkaballi’s talk at DESY
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Example:
Gauge Sector U(1)’ extension
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Beta functions equations

Eigenvalues

Linearized CC 
at the FP

Values FP

Eigenvectors
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