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Underground Laboratories

Very high energy phenomena, such as proton decay and neutrinoless double beta decay,
happen spontaneously, but at extremely low rates. The study of neutrino properties from

natural and artificial sources and the detection of dark matter candidates requires capability of
detecting extremely weak effects.

These laboratories appear complementary to those with accelerators in the basic research
of the elementary constituents of matter, of their interactions and symmetries.
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Largest underground laboratory for astroparticle physics

L'AQUILA CERN

€easSy acCess

1400 m rock coverage
cosmic u reduction= 10-% (1 /m2 h)
underground area: 18 000 m? Research lines
external facilities

756 scientists from 24 countries
Permanent staff = 70 positions * Dark matter

TERAMO
~Na

* Neutrino physics
(mass, oscillations, stellar physics)

* Nuclear reactions of astrophysics interest
» Gravitational waves

» Geophysics
* Biology



LNGS most significant results with past experiments
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A solar neutrino real time experiment using the neutrino-electron scattering
reaction. One is mainly interested in the observation of the higher energy 7Be
neutrinos, a monochromatic line at 863 keV. Recent issue: geoneutrinos.

LV D studies high energy cosmic rays and low energy neutrino bursts from SN
explosions. It has aliquid scintillator sensitive mass of 1 kiloton.

OPERA will search for v,-v, oscillations with a long baseline t appearance experiment
in the approved CNGS neutrino beam from CERN to the Gran Sasso Laboratory.

The v, appearance is detected through its CC interactions and subsequent t decay in
emulsion films.

A self-triggering, high resolution, liquid argon calorimeter and tracker for
studying neutrino interactions and proton decay.
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Status of the installation

XPC 1&2 , HPT 142 Magnet 1&2 Mecharical stracs
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double beta neutrino less events. Approved in 2004

e CUORE 400 kg cryogenic detector (now Cuoricino 42Kg) to search for

The setup will probe the neutrinoless doubl e beta decay of 6Ge with a
sensitivity of T1/2 > 10%*y at 90% confidence level, corresponding to a
range of effective neutrino mass < 0.09 - 0.20 eV within 3 years.

Approved in 2005
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OUTREACH

17000 visitors/year
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N. Ferrari ILIAS - Prague, 7 Feb 2005

Experimental activities in the ILLIAS Deep Underground Labs

LNGS LSM LSC Boulby
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A new large European infrastructure for a detector 10°-
10° ton scale ?

Improved studies on proton decay, on low-energy neutrinos from astrophysical origin
and possible detection of future accelerator neutrino beams

Three detection techniques being studied: water-Cherenkov, liquid scintillator and
liquid argon

Worldwide efforts




