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Motivation

� Minimal Z’ models as low energy limits of SO(10) GUT 

models.

� Comparing theoretical unification constraints on the space� Comparing theoretical unification constraints on the space

of Z’ parameters with experimental constraints from the

EWPT and the LHC.

� Taking into account treshold corrections in a potential-

independent way.



What is a minimal Z’ model ? 

� The gauge group is SM x U(1)

� Generator of additional U(1) gauge group is B-L.

� Only in this case (U(1)^2 spanned by Y and B-L) no 

additional fermions (except for right-handed neutrinos) are

needed for anomaly cancelation.

� Z’ boson is the gauge boson of additional U(1).



Low energy parametrization



Different (GUT) parametrization



Symmetry breaking



Transormation of U(1) generators



Treshold corrections



Model 1



Model 2



Constraints from LEP II EWPT



Latest constraints from ATLAS



Latest constraints from ATLAS



Experimental constraints on Model 1



Experimental constraints on Model 2



Summary and conclusions
� Grand Unification can significantly constrain the space of 

parameters in Z’ models, but unknown treshold

corrections can give additional freedom.

� LHC still didn’t find any Z’, but there are new, stronger

limits.limits.

� For a given symmetry breaking pattern and a field content, 

one can find potential-independent, lower bound on Z’ 

mass.

� Presented methods can be used beyond minimal Z’ models

unless there are 3 or more U(1)’s at the same range of 

scales.
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