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ULTRA LOW-BACKGROUND EXPERIMENTS
IN NEUTRINO AND DARK MATTER PHYSICS

Borexino Experiment

Laboratori Nazionali del Gran Sasso
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Solar neutrino physics
Target: Liquid scintillator, 278 t

%(9, Ey) = const - (1 + ay(Ey) Pa(cos ) + ay(Ey) Py(cos ),

where Py(cosf), Py(cos ) — Legendre polynomials.
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Neutrino mass hierarchy
Target: Liquid scintillator, 20 kt

CALIBRATION WITH CNG: ADVANTAGES

az(Eq) = k(1 — e*2F4) where
ki = 0.77564, ky = 0.01384;
ay(Eq) = ks + kyE4, where

ks = —0.01495, ks = 0.00053.

The dependence of

the maximum value of

the formed potential on

the measurement time
averaged over the surface of
the pyroelectric crystal

See more details: [1], [2], [3]

Angular distributions of
neutron emission

in polar coordinates

for the reaction D(d,n)3He
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Main difference:
PNG
pulse mode

Conceptual

COMPACT NEUTRON GENERATORS FOR THE CALIBRATION OF LOW BACKGROUND EXPERIMENTS

A.S. Chepurnov'?, M.B. GromovV/', V.Yu. lonidi, A.A. Kaplii?, M.A. Kirsanov3, A.A. Klenin?, D. A. Kolesnikov*¢, A.S. Kubankin*4, A.Yu. Maslenkina3,
A.N. Oleinik*3, D.A. Selivanova3, A.V. Shchagin®
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CNG SPECIFICATION

based on features of the low-background

detectors and their calibration systems

Search for dark matter particles
Target: Underground LAr, 20 kt

PROTOTYPES UNDER TEST

The vacuum-sealed metal ceramic bodies
for PNG and NNG generators

Vacuum
chamber
with a CNG
prototype

The smallest version (left) and

the assembly with a vacuum gauge (right)

The array of carbon nanotubes
as an ion source

Measuring of neutron yield (in seconds, 47 solid angle)
in dependence from gas pressure and applied voltage
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See more details: [4]
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