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At the dimension 6 level, there is just one operator which only modifies the couplings of gauge bosons to neutrinos but 
does not affect other couplings [3,4]: 

 

where ’s are the Pauli matrices. The Wilson coefficient of this operator leads to modifications of neutrino couplings to 
gauge bosons, parametrised as follows: 
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2. Coupling Modifications

1. Abstract
Modified couplings of neutrinos to SM gauge bosons can be 
generated via higher dimensional operators. The modified 
couplings enter directly in  and  and 
indirectly in . In addition they enter in all low 
energy observables involving neutrinos, like ,  and meson 
decays. Here,  and  decays are the most relevant due to 
their exquisite experimental and theoretical precision, while 
the uncertainties in B are still too large to give relevant 
bounds. There are, not only, stringent bounds from 

 and  but also interesting 
discrepancies between different determinations of  and 

 from  decays and super-allowed  decays. In particular 
there is a tension between the following measurements: 

•  from , 
•  from , 
•  from  transitions, 
  
as shown in Figure I. From this discussion it is clear that a 
global fit to all these data, reported in Table I, is required to 
asses consistently the impact of modified neutrino 
couplings. 
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3. Analysis & Results

Figure III. Global Fit
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Figure I. Tension in the  measurements from 3 

different processes: ,   and super-

allowed   transitions
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We perform the analysis in the Bayesian framework.To 
accomplish such endeavour, we have adopted the publicly 
available HEPfit package [5], whose Markov Chain Monte 
Carlo determination of posteriors is powered by the 
Bayesian Analysis Toolkit (BAT). Employing The 
Metropolis-Hastings algorithm implemented in BAT to 
sample from the desired distribution, our MCMC runs 
involved 6 chains with a total of 2 million events per chain. 
We find more than 4 sigma preference for NP in 
neutrino couplings to SM gauge bosons. This, can be seen 
in Figure II and Figure III, and strongly motivates the 
investigation of NP models which could give rise to such 
modified couplings.

Table II. Parameters of the fit
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Table I. Observables of the fit
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