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The scintillating bolometer
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Particle discrimination
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Experimental set-up 1n IAS

v/ R&D line: characterization of scintillating
materials at low temperature. All materials
tested have shown scintillation at low
temperature: CaWO,, BGO, LiF, TeO,, AL,O, ),
SrF,, Si0,, CaF,

(*) Results presented at LTD-10 Workshop
(NIM A 520 (2004) 159-162)
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Discrimination capability of the BGO scintillating bolometer

Light REF(8/%.NR)
252Cf induced NR in BGO
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Discrimination capability of the BGO scintillating bolometer

Light REF(B/%.NR)
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NR acceptance bands in the BGO scintillating bolometer

Discrimination threshold for NR

90% CL NR acceptance bands
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Background NR spectra obtained at the LSC with the BGO
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BGO 1s a good target for SI
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Neutron spectroscopy
Fast neutron flux inside the shielding

Irradiation of a 33 g LiF and a 50 g Al, O, scintillating bolometers with 2>2Cf

LiF and ALO,
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Previous work presented at TAUPQ9: J Phys: Conf Series 203 (2010)012139

Hypothesis: fast neutron flux inside the lead shielding
a
®, (EY ) dE
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We estimated the region of three parameters (@0, T) compatible with experimental data




Neutron spectroscopy
Fast neutron flux inside the shielding

Present work: Testing hypothesis about the fast neutron flux inside the shielding
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Spectra shape in good agreement
Comparison of full experimental data with MC calculation is in progress




CONCLUSIONS

We have characterized a BGO scintillating bolometer at 20 mK as

dark matter detector prototype.

BGO shows a discrimination threshold of 23.5 keVee for NR

acceptance.

BGO is a good target for heavy WIMPs (> 20 GeV/c?) with Sl
interactions and also LiF and Al,O5 are interesting targets for light

WIMPs.

Simultaneous use of LiF and Al,O5 scintillating bolometers allows us
to monitor and estimate the neutron flux spectrum inside the Pb

shielding (work in progress).

Other possible WIMP and neutron targets are being developed.
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