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Neutrino detection:
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Analytical modelAnalytical model
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Photoelectrons  number of PMTs→
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ExposureExposure::~1300 days ~1300 days xx 70 tons  70 tons Energy rangeEnergy range:: 0.19 ~ 2.93 MeV 0.19 ~ 2.93 MeV

Constraining Constraining the rate ofthe rate of ν(CNO) ν(CNO)

Constraining Rate(Constraining Rate(pppp)/Rate()/Rate(peppep))

Systematic uncertaintiesSystematic uncertainties

Lowest energy regionLowest energy region

High metallicity hypothesisHigh metallicity hypothesis

ν(ν(peppep) shoulder) shoulder
Highlights of the resultsHighlights of the results

 Fit procedure done with
1) Monte Carlo
2) analytical approach

 Pile-up modelling:
1) convolution with each species
2) synthetic pile-up

 Compatible results obtained with
1) different FV and TFC methods
2) fitting in charge variable

Highlights of the systematicsHighlights of the systematics

 updated ν(pp) measurement 
with 9.5% precision

 2.7% precision measurement 
of ν(7Be)

 >5σ discovery of ν(pep)

 the most stringent upper limit 
on ν(CNO) 
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Study the Sun
with neutrinos

(solar metallicity)

Study neutrinos
with the Sun

(neutrino oscillations)

Neutrinos
are the only carriers of 
the information about 

nuclear fusion 
processes

occuring in the
core of the Sun

P(P(ννee  → → ννee) from the ) from the pppp chain chain

MSW-LMA

based on Standard Solar Modelbased on Standard Solar Model[1][1]  HZ/LZ:HZ/LZ:

using MSW-LMAusing MSW-LMA[2] [2] + + 2.5% error well-known from theory:2.5% error well-known from theory:

weak hintweak hint under HZ assumptionunder HZ assumption

Multivariate FitMultivariate Fit
TFC-tagged spectrum

with ~90% 11C and ~40% exposure

TFC-subtracted spectrum

with ~10% 11C and ~60% exposure

RD (radial distribution)
distinguishing external and uniform 
components

PS (pulse shape variable)
distinguishing e+ and e- 

evaluate the remaining 11C in TFC-sub

Multivariate likelihood

Free parameters: 
rates of all species, some detector response parameters, synthetic pile-up (optional)

Monte Carlo methodMonte Carlo method Analytical methodAnalytical method
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Multivariate fit result (example)Multivariate fit result (example)
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