Very low background measurements of Radioactive Contaminations for SuperKk-Gd
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The Super Kamlokande Evolution: SuperK-Gd

LINAC Water and air Go further with high efficiency neutron tagging: SuperK-Gd
purlflcatlon System Beacom and Vagins PRL93,171101 (2004)

Adding a 0.2 % by mass of a Gd compound, Gd,(SO,),;, to SK water, the
Atotsu  majority of final state neutrons produced in the interactions (90% captured
—  x90% reconstructed) will, after thermalized, be captured by Gd after ~30 us
3 and detected through the 8 MeV y ray cascade from its de-excitation.
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What neutron tagglng will brlng to SuperK Radioactive Contaminations
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Gd-tagged neutrons.

Radioactive Measurements at LSC: SuperKGd-LSC

SuperKGd-LSC is a program of complete series of measurements of the Radioactivity Contamination of the
different samples of Gd salts and relevant materials of SuperKGd in the LSC’s superb Radiopurity Facility. After
the first batches measured by SuperKGd-LSC, it was clear that the RC is a serious issue; we obtained RCs not
acceptable for the experiment. After a thorough worldwide search of providers and a dedicated R&D program
with some of them lead by ICRR (U. Tokyo), they succeed in producing high purity salt in a reproducible manner.
They are three Japanese companies: Nippon Yttrium Co. Ltd., Shinetsu Chemicals and Kanto Chemicals. In order
to keep the confidentiality necessary at this stage of the Program, we will refer those as companies A, B, and C
(notice that the ordering is different). D is used for measurements for other companies. The measurements by
SuperKGd-LSC keep increasing their precisions, in particular to cope with the nowadays very high purities of
some of the salts. The instruments used up to know are the High Purity Ge Detectors of the LSC radio-purity
service. Starting from some time next in this year, those particular very long-lived radio active isotopes will be
also measured with an even better precision by a new ICP-MS, now under commissioning in the LSC.

(Units are mBq/Kg; limits are at 95% CL )
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Name z_)f Samples analyzed [
Excellent Gd,(SO,); achieved, within specifications within experimental limits; Now preparing for mass production screening. [MATerial"-date-Company-lof]

*GSF: Gdy(SO,); GOX: Gd,0,




