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What is LAGUNA?

The European project „Large Apparatus studying Grand 
Unification and Neutrino Astrophysics” aiming at defining 
and realizing this research programme in Europe. 

It includes the majority of European groups interested in
the construction of the very massive detector (105 – 106

tons) realized in one of the three technologies using liquids: 
water, liquid argon and liquid scintillator. 

No one of the existing European underground laboratories
is able to host such a huge detector a new large
underground infrastructure is needed.

The group applied for the RI Design Study in the
framework of FP7 (2.05.2007) with the main goal to study
possible localizations of the future laboratory together
with further R&D for the proposed detector technologies.
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The ApPEC roadmap, January 2007
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The ApPEC roadmap, January 2007

“We recommend that a new large European infrastructure 
is put forward, as a future international multi-purpose 
facility on the 100’000-1’000’000 tons scale for improved 
studies of proton decay and of low-energy neutrinos from 
astrophysical origin.  The three detection techniques 
being studied for such large detectors in Europe, Water-
Cherenkov, Liquid Scintillator and Liquid Argon, should be 
evaluated in the context of a common design study, which 
should also address the underground infrastructure, and 
the possibility of an eventual detection of future 
accelerator neutrino beams. This design study should take 
into account worldwide efforts and converge, on a time 
scale of 2010, to a common proposal.”
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Research programme

1. Search for the proton decay

2. Studies of the low energy neutrinos from 
astrophysical sources (SN explosion, Sun, atmosheric 
neutrinos, relic SN neutrinos in our galaxy) and of the 
geo-neutrinos

3. Studies of the neutrino properties based on 
accelarator neutrino beams
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Detector concepts

Three liquids: water (MEMPHYS), scintillator (LENA), liquid 
argon (GLACIER) 
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Possible localizations of the future large 
underground laboratory
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COLLABORATIVE PROJECT

Design Study

FP7-INFRASTRUCTURES-2007-1

Proposal title (max 200 characters) Design of a pan-European 
Infrastructure for Large Apparatus 
studying Grand Unification and 
Neutrino Astrophysics

Proposal acronym LAGUNA

Type of funding scheme RI design study implemented as 
Collaborative Project

Work programme topics addressed Deep underground science, particle 
physics, astroparticle physics

Name of the coordinating person Prof. André Rubbia

2.05.2007
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Localization of the future laboratory
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Background due to natural radioactivity 
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In situ measurements: GS, Boulby, Sieroszowice
Integral background counting rates

J.Kisiel et al..

Energy [keV] Gran Sasso Boulby Sieroszowice

50-2700 57.68 (0.05) 17.00 (0.01) 2.30 (0.02)
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Neutrinos from β beam − MEMPHYS

• Acceleration of 6He nuclei (source of antineutrinos) and of 18Ne 
nuclei (source of neutrinos), R&D in the framework of EURISOL DS. 
(FP6)

• ...But a small obstacle (worth ~1 billion CHF) – the programme 
requires a serious intervention into the CERN accelerator chain, also
problems with poor knowledge of low energy neutrino cross-sections

νe → νµ
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Outside Europe: Japan – T2K phase II (?)

Accelerator: 4 MW

Detector HiperKamiokande 
(1Mton water Cherenkov)

CP 
Violation

106 events
(νµ i anti-νµ together)

Neutrino oscillations using the superbeam are an important 
part of the programme
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Outside Europe: USA - DUSEL

DUSEL – Deep Underground Science and Engineering Laboratory 

Very rich interdisciplinary programme – from fundamental physics, 
through biology and egineering studies to the education and outreach.
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