Radiation background studies for superconducting Sn-Bi bolometers
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was found to resist tin pest in cooling tests.
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A Neutrinoless Double Beta Decay (NDBD) studies can reveal the fundamental nature of neutrinos (Majorana or L .
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A Existing experimental limit for NDBD in 124Sn cherecd partcies A The materials studied were 0.09% and 4.53% Sn-Bi (Bi weight%), 99.99999% pure Sn and 99.999% pure Bi. 0.2ppt | Uchain v pm 0.2ppt/Uchainf vy pm 0.2ppt | Uchain vy pm
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measured at Y2L using tin-loaded liquid scintillator detectors [2].
Long irradiation details are described below: Total V¥ pT Total v pT Total L p T

A Pure tin bolometers are susceptible to tin pest, which is a concern for the long

term stability of the bolometer array. A Samples were stacked in a Teflon cup and irradiated with fast neutrons for 11 h (proton beam energy 21 MeV).
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tin pest, in order to find a suitable candidate for a superconducting bolometer -
[3]. The best performance was seen in 0.22% Sn-Bi (Bi mass %) which has Half-life tracking for line verification/ coincident summing identification. g — . . ]
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A The sensitivity of NDBD experiments are limited by the background in the region of interest around Q, ,(ROI). 217 ccC 86.6% 10 E
A Primary sources of background for NDBD experiments: 64 cc 89.0 % 10 ?;
U Primordial radioactivity from U/Th chains and 4°K. S
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i Neutron induced reactions in the detector material and surrounding shielding materials. Y
U Internal radioactive contamination of the detector.
U Cosmic ray induced products (neutrons and radioisotopes).
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A Internal sources of background are of particular concern as they are often the limiting source of background. UL NanralS ] S oo |
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A The present work reports the radiation background studies for Sn-Bi bolometers and its suitability for NDBD.

A Data was acquired using a commercial CAEN A The crystals grown at TIFR Mumbai were counted in the low background setup TiLES. No additional glines or
N6724 digitizer (14-bit, 100 MS/s). oD = GEANT4 [8] simulation codes were developed to enhancements compared to the ambient background were found at the measured sensitivity level.
- ﬁ Energy spectra were analyzed using LAMPS [5]. = assess the background from sources internal to the A Neutron activation of Sn-Bi: All the activity could be attributed to neutron activation channels in Sn.
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No new glines or enhancements observed in the spectra of the samples in comparison to the 1? L L
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