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Solar neutrino sources
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Solar neutrino problem: Solar models

(from N. Vinyoles et al. The Astrph. Journ. 835 1 (2017) )
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Borexino detector

Borexino is a liquid scintillator neutrino detector, located in Hall C of
Gran Sasso National Laboratory (LNGS)

LNGS tunnels Borexino detector
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Borexino construction
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Radiopurity of the detector
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Borexino backgrounds
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11C discrimination

TFC algorithm gives efficiency of
92.4 ± 4% for the price of 36 %

live time loss

Normalized likelihood of TOF
position reconstruction gives

additional information on e+/e−

content
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210Bi upper limit

210Po evolution fitted by 10 cm
z-slices within x2 + y 2 < 2 m2 on

monthly basis

The final LPoF fit is then per-
formed on the aligned dataset in
20 - 25 tonnes, depending on the
method, on approximately 6000 -
9000 210Po events. The final 210Bi
upper limit including all systematic
uncertainties is
10.8 ± 1 counts/day/100 tonnes.
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Directional sensitivity

Čerenkov light unlike the
scintillation is correlated with the
direction to the Sun and could be

discriminated temporally
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Directional sensitivity

The angular distribution could be
fitted with uniform MC background
and a neutrino component giving a
result on the CNO rate.
The likelihood obtained could be
used independently or be injected
in a standard spectral fit.
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Detector response modelling

The detector response is described with two approaches:

Monte-Carlo simulation:

High-precision simulation
(Borexino Coll.
arXiv:1704.02291 (2017).)

Rigid response without free
parameters

Some of effects could be out
of scope

Analytical modeling

Dedicated response model
(O. Ju. Smirnov. Instruments
and Experimental Techniques
No.2 (2003))

Free parameters allowing to
follow detector evolution

More event flux correlations

The two approaches were used for cross-checks
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analysis approach

The analysis is based on spectral fit with binned maximum likelihood
method:

L = Lsub × Lenh × Lradial × Lpos lik × LCID × LBi pull

Additional information is provided through radial, pulse-shape and CID
distribution fits as well as through pull terms for values estimated
independently (e.g. 210Bi )
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Spectral fit results

Fit of the subtracted Borexino
spectrum according to the full

procedure

fit of the radial event distribution
performed with MC PDFs
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Spectral fit results

Results of the Borexino CNO
measurement

The outcoming measurements of
the CNO rate are

7.2+2.8
−2.7 counts/day/100

tonnes without Bi constraint;
no-CNO hypothesis including
the pep constraint only is
rejected at 5.3σ level

6.7+1.2
−0.8 counts/day/100

tonnes with Bi constraint;
no-CNO hypothesis including
the pep constraint is rejected
at ≈ 8 σ level
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Conclusions

The updated CNO measurements have been performed

7.2+2.8
−2.7 counts/day/100 tonnes are obtained without Bi

constraint; no-CNO hypothesis is rejected at 5.3σ level

6.7+1.2
−0.8 counts/day/100 tonnes is the ultimate result; no-CNO

hypothesis is rejected at ≈ 8 σ level
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Thank You for Your attention
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