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Atmospheric neutrinos
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Particle composition

of Borexino scintillator

Particle Number / 100 tons Mass fraction Natural abundance, %
e 3.30531%103! 3.01094%x10™*
'H 6.00013x%103° 1.00414%1071 99.985
12C 4.45652x%103° 8.88027x107! 98.890
13C 5.00226x%10%8 0.10801x107 1.110
’H 9.00155x%10%° 3.01056x%10> 0.015
160 8.52935%10%° 2.26541%10 99.762
14N 8.51840%10%° 1.98075%x107* 99.634
SN 3.12919%10%4 7.79427%x107/ 0.366
180 1.70994%10% 5.11072%x107/ 0.200
170 3.24888%10%3 9.17086%1078 0.038
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Neutrino proton elastic scattering

do GFm3 (s —u) (s —u)?

V+DPp-oV+HDP ar, = nE2 <A(QZ)¢ mz B@)+— 5 C(QZ)>

Ahrens, L. A. et al.

Measurement of neutrino-proton and antineutrino-

proton elastic scattering L 0.04
Phys. Rev. D 35, pp. 785-809, 1987 8
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Inverse beta-decay

do  Gfcos® 0,

V,+p et +n i~ e (4(0) - 5~ wB(e?) + (- we(e?)
E, > E; = 1.806 MeV
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o . % 610
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Neutrino electron elastic scattering

v+e—->vie

Quenching factor for electron
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Neutrino carbon-12 reactions

. 12 + +
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0.25<E's<15

MeV

vp-ES 0.181443

IBD 0.000205

ve-ES 0.000725

v12C - CC 0.005962

v2C-NC  1.282274
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Results

1<E's<100
MeV

0.397184

0.033788

0.002981

0.619615

4.156067

Atmospheric neutrinos should
be thought as an important
source of background for some
kinds of processes in Borexino
with few expected events per
year.
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Borexino detector

Stainless steel sphere, Carrier chords
diameter
13,7m

Thin nylon layer
(radon gas barrier)

Nylon sphere,
diameter 8,5 m

Shielding
steel dishes
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Muons apparatus:
200 photomultipliers
(outwards)

2.200
photomultipliers
(inwards)

300 tons
scintillator
liquid

Stainless steel
box of water,
diameter 18 m

THE A, B AND C OF GRAN SASSO

Grap Sasso
Experiments at the Gran Sasso National [‘:;fr';?('w
Laboratory are housed in and around three )

huge halls carved deep inside the mountain,
where they are shielded from cosmic rays
by 1,400 metres of rock.

Adriatic
coast

/
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dN/dE""$(MeV-year-100 tons)™’
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