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Extended Data Figure 3 | The sequence of nuclear fusion reactions defining the pp chain in the Sun. The pp neutrinos start the sequence 99.76% of the time.
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Fig. 5.15. Basic results of the standard solar model. Note that virtually all of the energy production occurs within 20 % of the solar
radius, that is, within the inner 1% of the solar volume. Reprinted with permission from Bahcall and Ulrich (1988). Copyright 1988 by

the American Physical Society.
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Fig. 5.16. Neutrino production as a function of radius for the different neutrino sources.
The fraction of neutrinos that originates in each fraction of the solar radius is given as
[dFlux/d(r/Re)]ld(R/Re)]. Reprinted with permission fromBahcall and Ulrich (1988). Copy-
right 1988 by the American Physical Society.
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Fig. 5.5. A charged-current event, as would be ob-
served in SNO.
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Fig. 5.6. A neutral-current event, as would be seen
in SNO.
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Fig. 5.7. An electron scattering event, as would be
seen in SNO.
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tubes; the amount of light produced is proportional to the energy of the indi-
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Borexino Detector
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Extended Data Figure 1 | The Borexino detector. The characteristic onion-
like structure of the detector® is displayed, with fluid volumes of increasing
radiological purity towards the centre of the detector. Although solar
neutrino measurements are made using events whose positions fall inside the
innermost volume of scintillator (the fiducial volume, shown as spherical for
illustrative purposes only), the large mass surrounding it is necessary to

Stainless Steel Sphere
Nylon Quter Vessel

ylon Inner Vessel
Fiducial volume

shield against environmental radioactivity. The water tank (17 m high)
contains about 2,100t of ultraclean water. The diameter of the stainless steel
sphere is 13.7m, and that of the thin nylon inner vessel containing the
scintillator is 8.5 m. The buffer and target scintillator masses are 889 and 278 t,
respectively.
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Figure 2 | Energy spectra for all the solar neutrino and radioactive
background components. All components are obtained from analytical
expressions, validated by Monte Carlo simulations, with the exception of the
synthetic pile-up, which is constructed from data (see text for details).
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Extended Data Figure 2 | Survival probability of electron-neutrinos measurement. The violet band corresponds to the 6 1s prediction of
produced by the different nuclear reactions in the Sun. Allthe numbersare  the MSW-LMA solution®. It is calculated for the ®B solar neutrinos,
from Borexino (this paper for pp, ref. 17 for "Be, ref. 18 for pep and ref. 19 considering their production region in the Sun which represents the

for ®B with two different thresholds at 3 and 5 MeV). "Be and pepneutrinosare  other components well. The vertical error bars of each data point
mono-energetic. pp and *B are emitted with a continuum of energy, and the represent the 6 1s interval; the horizontal uncertainty shows the neutrino
reported P(n.R n) value refers to the energy range contributing to the energy range used in the measurement.
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