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In Nov. 2014, we(Graciela Gelnini, Danny  
Marfatia and I) hosted a workshop on neutrinos 

at KITP, UCSB. Among others,  we had invited  
Gary Steigman, Georg Raffelt and Petr Vogel to 
give talks.  In the next few slides I summarise a 

few topics covered by them. I feel that the 
contents  may be of some interest. 



Contents: 

• Constraints on “sterile neutrinos” or other 
relativistic degrees of freedom from BBN and 
CMB(“Equivalent neutrinos”) 

• Constraints on the sum of neutrino masses 
from CMB, BAO,SDSS,Ly-Alpha, SNI-
a+WL…..(“weighing neutrinos with the 
universe”) 

• Attempts to detect Cosmic Neutrino 
Background and a new proposal 























































There is a so=called “Lithium 
problem” in BBN which we ignore 

here! 





































This force is for Dirac neutrinos, 
because the forward coherent scattering is 
from vector interaction, which is zero for 

Majorana nus. T 
here is a  very small correction ….. 

Recent proposals to revive this in some 
form, e.g. (i)Torsion balance(Hagmann),(ii) 

heating of superconducting 
domains(Stodolsky)…..…… 

  

   





































Thanks to Gary Steigman, Georg 
Raffelt and Petr Vogel! 
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