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Non-universal models and flavor 
physics

● The theoretical motivation to study the non-
universal models comes from top-bottom 
approaches, especially in string theory derived 
constructions, where the U(1)' charges are family 
dependent.

●  Non-universal models have been also used to 
explain the number of families and the 
hierarchies in the fermion spectrum observed in 
nature (The flavor problem).

● The fits involving the recent LHCb anomalies 
prefer non-universal models  



  

LHCb measurements 

● Every one of these measurements deviate 
from the SM by around 



  

b→s  effective Hamiltonian



  

Descotes-Genon, L. Hofer, J. Matias and J. Virto 2015



  

Particle content of our model  [R.H. Benavides, L. Muñoz, 
W.A. Ponce, O. Rodríguez, and E. Rojas, work in 

progress]

 



  

Anomalies

●



  

Yukawa interactions 

●



  

Scenario A: the anomaly cancel in every  family, we can 
obtain universal models from this solution



  

Scenario B. Anomalies cancel between
 different families. 



  

Scenario C: The anomalies cancel between 

different families (e.g., L
i
-L

j
)



  

Benchmark models: Vector and 
tau-philic models

Fila 1 Fila 2 Fila 3 Fila 4
0

2

4

6

8

10

12

Columna 1

Columna 2

Columna 3



  

Benchmark models: Lepto-phobic, proton-
phobic, neutron-phobic and top-philic models



  

Benchmark models: Barion-phobic and 
models without FCNC in the quark sector



  

Charges for some benchmark models



  

Low-energy observables



  

ATLAS  and low energy constraints



  

By adding two Higgs doublets it is possible to have a minimal non-universal 
Z’ model with a scotogenic mechanism to generate neutrino masses and 

dark matter. The U(1) have a double roll, to generate a residual Z_2 discrete 
symmetry and serve as leverage to accommodate the LHCb anomalies. 

[D.Blandon, D. Restrepo and E.R  work in progress] 

 



  

Conclusions

● We present the most general solutions for the charges of a  $Z'$ with a minimal content of 
fermions. From our analysis, 

● we show the existence of three different scenarios which, as far as we know, are new in the 
literature. 

●  These solutions reduce to very well-known cases for particular choices of the free 
parameters. 

● We also define several benchmark models in order to show the flexibility of our 
parameterizations. 

● In order to make a connection with the phenomenology, we show that it is possible to adjust 
some 

● of these benchmark models to several observables, including $C_9$ and $C_{10}$  which 
are involved in  the LHCb anomalies.  

● We use the upper limits on the  $Z'$ cross-sections 
● of extra gauge vector bosons $Z'$  decaying into dileptons from the ATLAS data at 13 TeV 

with an accumulated luminosity of 36.1~fb$^{-1}$ 
● to set  the 95\% CL allowed regions in the parameter space  for a $Z'$ mass of $5$~TeV. 

By using ATLAS data from the Drell-Yan process  pp -> Z, \gamma->l^+l^  we set 95% CL ⁻
lower limits for the Z' mass  for some benchmark   models.
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