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NEUTRINO SOURCE:
SOLAR NEUTRINOS AND 
NEUTRINO OSCILLATIONS









NEUTRINO DETECTION:
CE𝝂NS AND 
FLAVOR-DEPENDENT
RADIATIVE CORRECTIONS

arXiv:2011.05960 : 
Oleksandr Tomalak, Pedro Machado, 

Vishvas Pandey, Ryan Plestid



CE𝝂NS
Coherent 

Elastic 
Neutrino 
Nucleus 

Scattering



CE𝝂NS → coherent enhancement → 𝜎～N2
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CE𝝂NS DIFFERENTIAL CROSS-SECTION



Cross-section for 𝜈𝜏 > 𝜈𝜇> 𝜈e radiative corrections  >  Cross-section for tree-level (𝜈𝜏 = 𝜈𝜇= 𝜈e )



RESULTS: 
FOR ARGON AND XENON 
TARGETS



EVENT RATE:   



EVENTS:   



XENON TARGET
ERROR ELLIPSES

flux prior:2.5%
Exp:100 ton-yr

sin2 𝜃w = 0.2385



Flux prior: 1%

sin2 𝜃w = 0.2385



Flux prior: 2.5%

sin2 𝜃w = 0.23112



DAY-NIGHT 
ASYMMETRY 

EFFECTIVE 2-FLAVOR MODEL FOR 
DETECTION OF 𝜈𝜏   

sin2 𝜃w = 0.2385Flux prior: 2.5%

*requires O(105) tonne - years



CONCLUSION: 
Within the context of a full three-flavor analysis that 

includes the
effects of matter oscillations in the Sun and the 

Earth, we find that detectors with exposure ∼ 100 
ton-year would be able to

measure a cross section value that deviates from the 
tree-level prediction.

FUTURE 
ASPECTS 

● Rigorous monte-carlo based simulation 
analysis with backgrounds
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