A step toward CNO solar neutrino
detection in liquid scintillators




CNO neutrinos

The detection of CNO
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At present, we only have a loose
Upper limit on CNO neutrino fluxes:
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CNO neutrinos detection

» - Low energy neutrinos - endpoint at about 1.5 MeV
» - Continuos spectrum -2 degeneracy with Bi-210

Event spectrum in ultrapure liquid scintillators (Borexino-like)
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CNO vs Bismuth-210

Spectral fit of simulated data
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Bismuth-210
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Polonium-210 to extract Bismuth-210

npo(t) = [npo.o — npi| exp(—t/7mpo) + np;

ASSUMPTIONS:
- No other sources of Polonium S00f
- Stability of alpha detection |

- Bismuth constant in time
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The most general expression is:
n’Po(t) = ngo exp(—t / TP())+ <nBi(t) T SP()(t)>

where

(f(t))= Lfa!t'f(t—t')exp(—t'/ 7..)

TP() 0

NO OTHER SOURCES OF POLONIUM-210



The most general expression is:
ny, (1) = np exp(=t /T, )+ <nBi (t)>

where

(g (1)) = S f dt'n, (t—t"Yexp(-t'/ ;)

TP() 0

« A time varying Bi-210 contamination does not invalidate

the possibility to perform our analysis



Expected Accuracy on Bismuth-210
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2-Dimensional Analysis
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Borexino 1 year analysis
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Spectral analysis
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Using the relation
Po-210 Bi-210




CNO sensitivity
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Polonium Fluctuations
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Polonium Fluctuations
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Polonium Fluctuations
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Polonium Fluctuations
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Polonium Fluctuations
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» Bismuth-210 decay spectrum is degenerate with the
CNO neutrino signal

» Polonium-210 decay rate is related with the one of
the Bismuth-210

» Taking into account this relation the degeneracy is
broken and CNO can be extracted

» The sensitivity actually reached from Borexino is
unique and the CNO detection could be close in time



