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● At least two neutrinos states are non-relativistic!

● Exist today as freely propagating mass eigenstates
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The CνB today
● Expect these to follow a Fermi-Dirac distribution with:

● These should all be left helicity states

● ...but neutrinos have mass!

● This may lead to CDM profile, overdensities, helicity 
mixing etc. 
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● A rare source of non-
relativistic neutrinos!

● Perhaps they’re not there 
at all
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So...why haven’t we detected them yet?
● Neutrinos are notoriously hard to look for…

● Compare this to a typical EM process: 

● Existing neutrino detection experiments have thresholds:



But...there is hope!
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How might we detect the CνB?
● Threshold:

– Remove it completely!
– Find some way to bridge it

● Event rate:
– Use a huge number of targets
– Increase the cross section
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● PTOLEMY experiment (Weinberg ‘62):

● Coherent scattering (Opher ‘74, … , JS ‘21):

● Stodolsky effect (Stodolsky ‘75, Duda ‘01)
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How might we detect the CνB?
● Accelerator experiment (JS ‘21):

● Ultra high energy cosmic rays (Weiler ‘99): 

● Exclusion principle (Takahashi ‘09)



Summary
● The CMB is currently the furthest we can look back 

through time



Summary
● The CMB is currently the furthest we can look back 

through time

● Detecting the CνB could reveal a wealth of new physics



Summary
● The CMB is currently the furthest we can look back 

through time

● Detecting the CνB could reveal a wealth of new physics

● Detection made difficult by neutrino properties



Summary
● The CMB is currently the furthest we can look back 

through time

● Detecting the CνB could reveal a wealth of new physics

● Detection made difficult by neutrino properties

● Many exciting proposals to detect the CνB!



Thank you!
Questions?
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