
 

A further step in the design of the LAGUNA
large neutrino observatory is launched

October 18 2011

The kick-off meeting for the second phase of the LAGUNA’s design
study starts today at CERN. The principal goal of LAGUNA (Large
Apparatus for Grand Unification and Neutrino Astrophysics) is to assess
the feasibility of a new pan-European research infrastructure able to host
the next generation, very large volume, deep underground neutrino
observatory. The scientific goals of such an observatory combine
exciting neutrino astrophysics with research addressing several
fundamental questions such as proton decay and the existence of a new
source of matter-antimatter asymmetry in Nature, in order to explain
why our Universe contains only matter and not equal amounts of matter
and antimatter.

Underground neutrino detectors based on large, surface-instrumented,
liquid volumes have achieved fundamental results in particle and
astroparticle physics, and were able to simultaneously collect events
from several different cosmic sources. Neutrinos interact only very
weakly with matter so they can travel very large distances in space and
traverse dense zones of the Universe, thus providing unique information
on their sources and an extremely rich physics program.

In order to move forward, a next-generation very large multipurpose
underground neutrino observatory of a total mass of around 100 000 to
500 000 tons is needed. This new facility will provide new and unique
scientific opportunities, very likely leading to fundamental discoveries
and attracting interest from scientists worldwide.
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This further step newly includes the study of long baseline neutrino
beams from CERN accelerators. When coupled to such a neutrino beam,
the neutrino observatory will measure with unprecedented sensitivity
neutrino flavor oscillation phenomena and possibly unveil the existence
of CP violation in the leptonic sector.

In addition, the observatory will detect neutrinos as messengers from
further distant astrophysical objects as well as from the early universe. In
particular, it will sense a large number of neutrinos emitted by exploding
galactic and extragalactic type-II supernovae. The neutrino observatory
will also allow precision studies of other astrophysical or terrestrial
sources of neutrinos, such as solar and atmospheric ones, and will search
for new sources of astrophysical neutrinos like, for example, the diffuse
neutrino background from relic supernovae, or those produced in
hypothetic dark matter particle annihilation in the centre of the Sun or
the Earth. Furthermore, it will allow unprecedented search for the proton
lifetime with sensitivities up to 1035 years, pursuing the only possible
path to directly test physics at the grand unified theory scale.

Called LAGUNA-LBNO, this design study is funded by the European
Commission under the Seventh Framework Programme and will last
three years. LAGUNA is one of the Magnificent Seven , the large
infrastructures included in the European Roadmap for astroparticle
physics developed by the ASPERA* European network of funding
agencies. There is currently an intense competition worldwide to host the
next generation large neutrino observatory. Europe is currently leading
deep underground science with a strong expertise in this area, thanks its
four long running deep underground laboratories. LAGUNA will provide
an important asset for Europeans to keep this leadership in deep
underground physics.

LAGUNA-LBNO brings together 300 scientists, CERN and 38 other
institutions from Finland, France, Germany, Greece, Japan, Italy,
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Poland, Romania, Russia, Spain, United-Kingdom and Switzerland. It is
coordinated by André Rubbia from ETH Zurich.

  More information: LAGUNA website: www.laguna-science.eu/
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