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The next-generation experiments for neutrinoless doubla decay searches are a major chal-
lenge, since the detectors have to fulfill conflicting regmients: they have to be very massive
and scalable; very sensitive to the signature of fifleprocesses, and simultaneously impose
extremely stringent limits on the copious backgrounds.

A high-pressure gaseous Xenon TPC may be the ideal detectibis purpose: the isotopé®Xe

is almost 9% of natural Xenon and enrichment by centrifuoges a relatively easy technology as
demonstrated by the EXO collaboration; the detector canxtrapolated to large masses; energy
resolution in gas is expected to be at the level of 1% FWHNDg#; this fact, combined with
the very long life of the832” mode accounts for negligible backgrounds of intrinsic iorigp

to masses of the order of 1 ton. The detector is fully active tne gas can be continuously
re-circulated and purified, which, together with the exiseof a kinematical signature gives an
extra handle against backgrounds.

NEXT (Neutrino Experiment with a Xenon TPC) is an on-goingjpct that aims to build a 100
kg HPXe TPC at a pressure ofL0 bar. The experiment has already been aproved by theificient
committee of the Canfranc Underground Laboratory (LSCEpain, for the initial R&D phase.
The NEXT Collaboration has defined an ambitious roadmapHerrtext five years: an initial
phase of R&D during 2 years will be used to decide the techgyo{MicroMegas, GEMs, APDs,
PMTs, etc.); in 3 years a first prototype (NEXT-10) will be stmucted; followed by NEXT-100
in 5 years. A special grant (Consolider-Ingenio 2010) from Ministry of Science of Spain will
fund the experiment during this period. The Collaborat®eomposed by the leading Spanish
groups in experimental neutrino and underground physics.

The general ideas behind neutrinoless double beta decahssavith a HPXe TPC are discussed

in this note.
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Neutrinos, unlike the other Standard Model fermions, cdwddMajorana particles, that is,
truly neutral particles identical to their antiparticlddajorana neutrinos provide an attractive ex-
planation for the smallness of neutrino masses, the seecsflesaw mechanisnBesides, Ma-
jorana neutrinos violate lepton-number conservation.sTtuigether with CP-violation, is a basic
ingredient to help uncover the reasons why matter domiratesantimatter in our Universe.

Neutrinoless double beta decg88®), (Z, A) — (Z+2, A)+2e", is possible if and only if
neutrinos are Majorana particles. The observation of symoeess is so far the only experimental
method to reveal the nature of the neutrino. Furthermoeeptasurement of the lifetime for this
process would provide direct information on the absolutdesof neutrino masses.

The half-life of theBB% process, if mediated by the exchange of a light Majoranarimeyt
is inversely proportional to the square of the effective ddana mass(m, ), defined as them;
element of the neutrino matrixm, ) can be written in terms of the known values of the neutrino
oscillation parameters to deduce a range of possible vahgabustrated in Figure 1(a).

To explore the degenerate hierarchy of neutrino massesrespmnding to an effective neu-
trino mass up to 50 meV— an O(100) kg experiment will be needédo signal is found, the
inverse hierarchy, extending from 20 to 50 meV, will be asitde only to experiments that can
simultaneously achieve large fiducial mass effdctivelyno backgrounds.

Xenon-based experiments for BB% searches

The search foB 3% processes has been traditionally carried out with devigeB as germa-
nium calorimeters [1, 2], characterized by high efficienoy the signal and outstanding energy
resolution. These experiments are nevertheless backdpgaminated sincany energy deposi-
tion in the end-point region would fake the signal. Otherarkpents such as the NEMO series [3]
were designed to exploit thtepological signatureof a B3 event as an additional handle to reject
backgrounds, but their energy resolution and efficiencynavdest.

We believe that a Xenon-based experiment offers the bespronise between these con-
flicting requirements. Xenon is a noble gas, so can be usewdk particles. It does not have
radioactive isotopes other than tj8g82” decaying3®Xe. It can be enriched by centrifugation
methods to high concentrations BPXe. Its Qgz is acceptably high and thg32” mode, not yet
measured, may be as long a2a.0* years, while thg83% mode is predicted to be about as
good as the one dfGe. Finally, TPCs are well-known detectors that can be pateged to large
masses.

In the design of a Xenon-based TPC, one can consider twongptiauid-Xenon (LXe), as
adopted by the EXO collaboration [4], or high-pressure asen (HPXe), technique pioneered
by the Gotthard experiment [5]. Compactness is the obvidvargage in the use of a LXe TPC.
On the other hand, in a HPXe electron tracks are long enoulgh ikentified, offering an additional
handle to reject backgrounds.

The NEXT concept

The search for neutrinoless double beta decay is aboutesgpg backgrounds. The detector
has to be very sensitive to the signature of B89 processes, providing at the same time handles
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Figure 1: (a) 90% CL range for the effective Majorana méss,) as a function of the lightest neutrino
mass. Red, for the normal hierchary. Green, for the invertexarchy. From [6]. (b) Topological signature
of a 33 event: a track with energy “blobs” in both ends.

to reject the numerous backgrounds.

Good energy resolution is a must to prevent backgroundsjaijyethose events from the tail
of the BB2” spectrum falling in the window of interest. Latest devel@ms on TPC technology
may do feasible to reach energy resolutions close to thiasitrlimit in HPXe.

Detection of the initial scintillation prompt signal of awemt and its use as initial trigger
provides complete 3D-reconstruction of the events, whitdwa the rejection of essentially all
charged particle backgrounds. The most serious backgrinmdEXT are high-energy gamma
rays from the natural radioactive chains, specially?f&l 2.6 MeV gammas. However, the track-
ing capabilities of the NEXT TPC add an additional rejectfactor based on a topological crite-
rion: BB events display “blobs” at both ends of the event track (sgargil(b)). Therefore, most
of the y-background events can be distinguished by the presencaultipla Compton scatters,
single blob topologies, K-shell fluorescence, etc.

A description of the R&D tasks towards the NEXT detector soajiven in these proceedings

[7].
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