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Detection of low energy anti-neutrinos in large water Chkoy detectors via inverse beta decay
reactions opens the door to the observation of the diffupersiova neutrino background and
allows high statistics measurements of the anti-neutrinodhd spectrum of distant reactors. At
present, these signals are buried by backgrounds whichdWsribreatly reduced by the obser-
vation of the produced neutrons in delayed coincidence.résgnt, a 200t test facility is being

constructed underground near Super-Kamiokande to stedynpact of the proposed addition of

Gadolinium ions to the water of Super-Kamiokande in ordenet@bly tag neutron captures by

the 8 MeV gamma cascade emitted by the excited Gadoliniunensic
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Figure 1: (a) SK-1 and Ill Supernova neutrino candidates (red datatphi The blue (green) overlay is
background from sub-threshold muons (electrons) from apheric neutrino interactions. Predictions of
supernova spectra emitted at 3 MeV (black), 4 MeV (red), 5 Md&tk green), 6 MeV (blue), 7 MeV
(violet), 8 MeV (cyan), as well as 2 MeV, 9 MeV and 10 MeV (grayg also shown. (b) Schematic of 200t
test facility to evaluate the feasibility of Gd doping of @mKamiokande: Selective water filtration (left),
Gd pre-treatment (left centre), main tank (right centightlattenuation measurement (right).

The handful of neutrinos detected from the supernova SNA98F were a astro-particle
physics gold mine, but with present-size detectors onlyvéimy rare galactic neutrino burst can
be detected. There also exists a constant diffuse backgmfumeutrinos from supernovae explod-
ing throughout the universe. Without burst, detection iseraihallenging and backgrounds exceed
the signal over most of the energy range. Water Cherenkacties such as Super-Kamiokande
detect either kind of supernova neutrinos predominantlyimierse-beta decay. We have searched
for supernova neutrinos between 16 and 90 MeV. While theyaisais not yet finished, we pro-
duced a sample of candidates free of all backgrounds butsatmeoic neutrino interactions. Be-
tween 16 andz 25MeV we expect some sensitivity to supernova neutrinos Bgure 1). The
detection of a captured neutron in delayed coincidenceradlice backgrounds and increase the
observable energy range. To aid detection of neutron capthie addition of 0.1% of Gadolinium
ions was suggested [2]. This will reduce the capture timmfro200usec to~ 30usec and raise
the capture signal fromx 1.5MeV to ~ 4.5MeV total electron energy equivalent (confirmed with
a GdCj test source [3] suspended in Super-Kamiokande). In additdhe detection of the su-
pernova neutrino background and determination of the #ffeceutrino emission spectrum, the
Gadolinium-enhanced Super-Kamiokande detector coultiraksasure the solar neutrino oscilla-
tion parameters with reactor neutrinos. In order to testeasibility and safety of this proposal, a
200 ton detector (see Figure 1) is presently constructetitoeSuper-Kamiokande with selective
water filtration (“bandpass” filter by particle size) andingrecision measurements of the resulting
water clarity (light extinction curves at seven wavelesgine measured in a 8m vertical pipe). It
will also check material safety, and general gadoliniumdtiag.
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