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RES-NOVA

From latin -> “New thing”

Latin -> more on that later
NOVA reminds to Supernovae
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The neutrino 
source
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Coherent Elastic 𝜈 Nucleus Scattering

Phys. Rev. D 102, 063001 (2020)
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SN CE𝜈NS in Pb Target (on Earth)
The emitted neutrino spectrum is 
(almost) Maxwell-Boltzmann

Phys. Rev. D 102, 063001 (2020)

Observed nuclear recoil spectrum
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The downfall of Pb

Commercial Pb 
has 104 Bq/ton of 
radioactive 210Pb 
(Q-value 63 keV, 
𝜏1/2=22 y). That’s 
bummer!

5



Scuba diving meets exploding stars
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The RES-NOVA detector
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The RES-NOVA detector
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The RES-NOVA detector

9



The RES-NOVA detector
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The RES-NOVA detector
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The RES-NOVA detector
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The RES-NOVA detector
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The RES-NOVA detector

• Successfully operated 16g of archPbWO4

• 60eV 1sigma resolution

• 300 eV energy threshold

N. Ferreiro Iachellini et al., J. Low Temp. Phys. 11, 184 (2022)
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Archeo-Pb how to
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Archeo-Pb how to
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Our background model - complete
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Our background model – nuclear recoils
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The RES-NOVA detector

• Array of PbWO4 crystals operated as (scintillating) 
cryogenic detectors (8.28 g·cm−3)

• Scintillating cryogenic detectors provide powerful 
background rejection thanks to the simulaneous 
read-out of phonon and light channels. Time 
coincident analysis of different detector modules 
allows for further background suppression

• Energy measured by means of sensitive Transition 
Edge Sensors (1sigma resolution: 200 eV)

• TESs have already demonstrated the capability 
of sub-keV nuclear recoil energy threshold
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The light curve brings information!

A sudden halt of the neutrino emission 
indicates a black hole formation

The cooling of the neutron star may be 
a gate to BSM physics

L. Pattavina et al., JCAP 10 (2021) 064

G. G. Raffelt, Phys. Rep. 198, 1 (1990)
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Constraining SN parameters

~200kg coming in 
the next 2-4 years

RN1 2.4t

RN2 31t

RN3 465t
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Exploring beyond the Milky way with 1.7 ton
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Withstanding high rates
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Withstanding high rates
Am I cheating?
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A close look at an SN event

https://doi.org/10.1088/1475-7516/2022/10/024 25

https://doi.org/10.1088/1475-7516/2022/10/024
https://doi.org/10.1088/1475-7516/2022/10/024
https://doi.org/10.1088/1475-7516/2022/10/024


Sensitivity WIMPS – spin independent

No bck rejection

Full e/gamma 
bck rejection

RES-NOVA Coll., Phys. Rev. D 111, 103050 (2025)
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Sensitivity to Non Standard Neutrino Interactions
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Sensitivity to Non Standard Neutrino Interactions
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Sensitivity WIMPS – spin dependent

No bck rejection

Full e/gamma 
bck rejection

RES-NOVA Coll., Phys. Rev. D 111, 103050 (2025)

17O leading sensitivity
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Spin-dependent sensitivity

Kosmas, T. S. and Vergados, J. D. Cold dark matter in SUSY theories, 10.1103/PhysRevD.55.1752

207Pb has a natural abundance of 22.1% and it’s a 2p1/2 neutron 

hole within the doubly magic 208Pb
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Solar DFSZ sensitivity projection

RES-NOVA 200 kg
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Conclusions

• We don’t have the largest mass, but we got the (so far) largest Z/A
• We don’t have the largest sensitivity, but we withstand nearby SN 

events
• We have just begun connecting to the WISPs community
• Help us contributing with our (near future)  data

Thank you!
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