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At the Gran Sasso National Laboratory (LNGS), a joint INFN (Istituto
Nazionale di Fisica Nucleare) and INR (Institute for Nuclear Research of
Moscow) working group has been carrying out since 2001 an R&D activity
aiming to develop organic liquid scintillator targets doped with elements
enhancing the neutrinoabsorption cross section and/or signature. The de-
velopment of metal doped scintillators for neutrino physics is challenging
because the metal has to be embedded in a proper organic system that
makes it soluble in an organic solvent satisfying the following requirements:
i) minimize the impact of the metal-organic compound on the optical and
scintillation properties of the scintillator ii) long term (from few to several
years depending on the application) stability of the chemical, optical and
fluorescent properties of the loaded liquid scintillator iii) minimize in the
final product the radioactive impurities that usually accompany the metal.
In this work we will review the main achievements obtained in the develop-
ment of Indium and Gadolinium Liquid Scintillators (LS) as well as recent
results on Nd doped LS. Thanks to the extremely low energy threshold for
neutrino absorption, Indium is an interesting target for low energy solar neu-
trino spectroscopy. The research activity started in the framework of the
LENS R&D project (now continuing with a novel experimental proposal at
Virginia Tech, USA), a real time experiment for low energy solar neutrino
detection on In and Yb targets. The achieved know-how allowed to face
the development and production of Gd doped scintillators. The enhanced
thermal neutron capture cross section and timing of Gd respect to protons
makes Gd loaded LS targets efficient for electron anti-neutrino spectroscopy
via inverse beta decay; they could be adopted in SN experiments as LVD
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(Large Volume Detector) and have been and are adopted in reactor exper-
iments (Chooz, Palo Verde, Double Chooz and Daya Bay). Thanks to the
developed technology which allows to dope on a large scale a wide range of
LS, even with low aromatic content , in 2005 our group doped 2.4 ton of
LVD scintillator, as a feasibility study for an upgrade of the LVD target.
On the basis of the satisfactory results obtained both with In and Gd, the
further step has been the development of Neodymium loaded LS for neutri-
noless double beta decay experiments. Among the candidate isotopes, 150Nd
thanks to its high Q-value (3.367 MeV) and favorable computed matrix ele-
ments is a promising one, that up to now, has been investigated only in low
mass experiments. The availability at LNGS of a 4 ton shielded liquid scin-
tillator detector, the prototype of the Borexino experiment, it would allow
to perform a number of fundamental tests to plan for a future experiment
which makes use of this technology. The characterization of the In, Gd,
and Nd loaded scintillators from the point of view of chemical, optical and
scintillation properties will be presented together with the study of their
stability.
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