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New physics beyond the SM 

Fermilab 

muon anomalous magnetic 
dipole moment

LHCb 

induced anomalies

Phys. Rev. Lett. 126 (2021) 141801    arXiv:2103.11769    



Flavor changing Z' interaction  

involve muon 

2nd-3rd quark mixing 

Model with new gauge interactions

Gauge anomaly free



Z'

Flavor specific U(1)Bq-L2 gauge model 

Only act on the 2nd generation of fermions in weak basis

1. New type of quarks  Phys. Rev. D 89 (2014) 095033    

2. Non-trivial U(1) quantum number 

 Eur. Phys. J. C 81 (2021) 56,  Phys. Rev. Lett. 114(2015) 151801   

 Phys. Lett. B 774 (2017) 643,  arXiv:2103.13991,  

3. U(1)-U(1)Y kinetic mixing  
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Gauge group 

Components 



Z' Interaction Lagrangian 

Yukawa Interaction and RH neutrino mass term



Introduce another new scalars
Doublets

Singlets

New added quark and neutrino interactions

Backup



Quark

Lepton

No charged lepton mixing

Generate mu-tau mixing

New doublets

Other constraints



Doublets

New added charged lepton interactions



Modify

Diagonalize mass matrix

Mass-squared matrix (No Z-Z' mixing)



Z'
The simplest case

The general case positive g-2

LH for C9
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Effective Hamiltonian

Standard form

arXiv:2103.13370 



Unitarity limit

Avoid degeneracy



PhysRevLett.66.3117

decrease
Weaker constraint

Suppression factor



Weaker constraint

Suppression factor

Lepton flavor universality of Z decay
Loop effects

Strongest

decrease

JHEP08(2011),088



Di-muon pair production
Resonant Z' vector bosons decay into different final states

The Suppression factor opens more parameter space

Excluded space

Exclude all

Allow to exist

arXiv:1707.02424 [hep-ex],arXiv:1803.06292 [hep-ex]



arXiv:1008.1593 [hep-ph],arXiv:1211.1896 [hep-ph]

Combine C9



Unitarity limit

Avoid degeneracy
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U(1)Y-U(1) kinetic mixing 

Mixing of mass eigen-state 



In the mass eigen-state 

Current 



First order correction

Second order correction 

Neglect 

g-2 b anomaly



Conclusions

1. We construct a flavor specific gauge model to explain  
muon g-2 and b anomalies simultaneously.

2. The original Z’-q2/l2 interaction in weak basis can 
develop mixing in mass eigen-state basis. 

3. The introduced substantial mu-tau mixing induces the 
suppressed factor Vl

L22 to make other processes satisfied 
so that some viable paramater space emerges.

4. The model can be tested at a high energy muon collider.          



Thanks!






