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SUPERNOVA neutrino signals

Massive stars at the end of their lives become Supernovae.
Almost the entire gravitational energy of the star is released as anti-v/v of all
flavors, in a time frame of few seconds.
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Currently running neutrino observatories are mostly sensitive to anti-ve/Ve

Need for a flavor independent (neutral current)
highly sensitive neutrino detection channel
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anti-vy/vy (x=p,T) are the most intense and energetic component
of the neutrino emission

INFN-MIB

DEGLI STUDI

== ONV'IIN 1d

©3 UNIVERSITA’

Funded by European Researc unci

the European Union

Detection of SN neutrinos via CEVNS

Coherent elastic neutrino-nucleus scattering (CEvNS) is an ideal channel:
i) Neutral current - ii) High cross-section - iii) No Threshold
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Coherent Elastic neutrino-nucleus scattering (CEVNS

'

2 9
ccEvNS ~ N° - B

RN

Energy of
of target material incoming neutrino

Pb ideal target for CEVNS
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High-purity Archaeological Pb

Low-background Pb: high 219Pb concentration (Qg-=63 keV t;2=22.3 y): 100 Bq/kg

Archaeological Pb: negligible concentration of 210Pb (2000 vy old): <715 uBg/kg

Nuclide | Low background Pb | Archaeological Pb
(Boliden®) [1] [2, 3]
232Th <46 uBg/kg <45 uBg/kg
238U <31 uBg/kg <46 uBq/kg
210Ph (2.3+0.4)- 107 uBg/kg <715 uBg/kg

[1] G. Heusser, Ann. Rev. Nucl. Part. Sci. 45 (1995) 543-590.

[2] L. Pattavina et al., Eur. Phys. J. A (2019) 55: 127.
[8] CUORE Coll., Eur. Phys. J. C (2017) 77: 543.
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RES-NOVA detector response

RES-NOVA can be sensitive to SN neutrinos only when archaeological

Pb is used as target material.

RES-NOVA time response
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RES-NOVA energy response
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RES-NOVA can reach out to the
Large Magellanic Cloud while being
sensitive to all neutrino flavors.
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RES-NOVA will be an array of PbWO4 crystals produced from
archaeological Pb and operated as scintillating cryogenic detectors.
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