THE DETECTOR STRUCTURE

Radiopurity BOREXINO's success was largely due to its extraordinary radiopurity. The materials used in constructing
the detector, including the scintillator and structural components, were selected and treated to minimize radioactive
contamination. This meticulous attention to purity was crucial for detecting the extremely rare neutrino signals.

The scintillator was purified using various techniques over many years: distillation, high-purity nitrogen stripping, and high-
purity water extraction. To further reduce residual contamination for the first CNO measurement, the detector was thermally
insulated to prevent slow convective motions caused by small temperature changes in the experimental area underground.

pep -v

Ve Ve

Ve

hep -v

Ve Ve
"Be-v.

Ve

8B-v Ve




Internal surface of the sphere
during the installation

BOREXINO's most significant achievement
in the study of solar neutrinos was its ability
to measure the full spectrum of solar
neutrinos with remarkable precision.
This included detecting low-energy
neutrinos from the pp chain, which
is the dominant energy-producing
process in the Sun, as well as the
more elusive neutrinos from the CNO
cycle.
BOREXINO was the first experiment
to provide direct evidence of the CNO
cycle operating in the Sun, a critical
breakthrough that confirmed long-
standing predictions about energy
productioninstarsthatareaboutone
and a half times the mass of the Sun
or more. Additionally, BOREXINO's
extreme radiopurity and sensitivity
allowed it to make highly accurate
measurements of solar neutrino fluxes.
These measurements not only
verified the standard solar model but
also contributed to the understanding
of neutrino oscillation, a phenomenon
where neutrinos change between different
three “flavors” or types as they travel from
the Sun to Earth (namely electron, muon
and tau neutrinos). This result is essential
for understanding the properties of neutrinos,
including their masses and the dynamics of their
transformations, deepening our knowledge of both
particle physics and the inner workings of stars.
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BOREXINO has also been capable of detecting geoneutrinos, which are
neutrinos emitted from the Earth's interior as a result of radioactive decay
of uranium, thorium and potassium. BOREXINO successfully detected
geoneutrinos with a significant statistical level, providing direct evidence
of the radioactive processes occurring deep within the Earth.

This result has important implications to understanding the
Earth's interior composition and its impact on thermal structure and
geodynamics and helping with the refinement of the models concerning
the planet formation.

Finally thankstoits incredible radiopurity, BOREXINO has also been able
to set important experimental limits on hypothetical rare processes, such
as electron decay and the anomalous magnetic moment of the neutrino.
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