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Supernovae as neutrino
sources
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« Operation as cryogenic detectors (keV and sub-

Figure 3. TIllustration of the detector design. The crystal absorber are arranged in a tower-like

keV n u C I e a r re COi I d ete Ct i 0 n t h re S h O I d ) structure. On each of the 20 layers, 25 ¢ 1 are placed. The detector structure i fl of Cu, while

the clamps which hold the detector in place and act as thermal link are made of P
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« Phonon-Light readout for background rejection

« Pb of archaeological origin (bkg rate at 0.01
counts/keV/ton/s)

O CC-SN 27 M,
failed CC-SN 40 M
Neutronization [0.001,0.1] s
Long accretion [0.1,2] s
Accretion [0.1,1] s
Cooling [1,10] s
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« Phonon-Light readout for background rejection
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Neutronization Neutronization
Accretion Long accretion

« Pb of archaeological origin (bkg rate at 0.01
counts/keV/ton/s)

o Modular design for robustness against pile-up
(nearby SNe)
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Figure 7. Range of signal pile-up probabilities in RES-NOVA as a function of the distance for different
neutrino emission phases from (a) a core-collapse and (b) a failed core-collapse SN. Background
see Sec. b). > signal rates are taken from

r time resolution

Z 2]
spanning from 100 us (best 1 ms (wors s scenario - right
side of the bands). For details on the statistical approach see Sec. 7.1.
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« Phonon-Light readout for background rejection

« Pb of archaeological origin (bkg rate at 0.01
counts/keV/ton/s) 17.5f — cesnarm,

== failed CC-SN 40 M,

o Modular design for robustness against pile-up
(nearby SNe)

« Time-profiling of the neutrino emission
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First test @ MPP

15.7g of PbWO,

Pb of archaeological origins

70h of operation

55Fe calibration source

Counts / 4 eV

— Ljve time = 70 h
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First test @ MPP

. 15.7g of PbWO,

o Pb of archaeological origins

o 70h of operation

« 55Fe calibration source

o dc-squid readout 200nA/®, and 1V/®,

 Sensitivity 10.8keV/V
« Resolution 1c@0keV = 60eV (optimal filtering)
« Detection threshold (50): 300eV
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Conclusions

« Combining existing technologies will allow
for all-flavor detection of neutrinos from
the next galactic Supernovae

e (Archaeological) Pb is a great camdidate
thanks to its high cross-section and low
background

 First small scale proof of principle put in
operation: 60 eV baseline resolution

e RES-NOVA can explore the entire milky way
for SNe
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