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• Minimally Extended Standard Model predicts very small values for magnetic 
moments of the 3 active flavors 
 
 

 

• Additional BSM physics (such as sterile neutrino) can increase the effective  
     neutrino magnetic moment 
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(for Majorana electron 𝜈)  
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• Additional 𝜈-e coupling keeps neutrino in thermal equilibrium longer 
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• To implement in code must reset neutrino decoupling temperature  
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From G.Fuller lecture ii.weakuniverse WGV Results using BBN Code 
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Low-Mass Red Giants 
𝜇𝜈 ≲ 3 × 10

−12𝜇𝐵 
[Raffelt Phys.Rep. 320] 

GEMMA 
𝜇𝜈 ≲ 2.9 × 10

−11𝜇𝐵 



• Although BBN code is a 30,000 line nightmare, we were (with help) able to find 
where to adjust the code and successfully produce reasonable results but a 
few unexpected features to examine further 
 

• As expected non-zero magnetic moment effected abundances, particularly 𝐻𝑒4  
and D 

 

• Using BBN code could allow to find a limit on the neutrino magnetic moment 
and thus BSM neutrino interactions 
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