Exploring the impact of Mediterranean Storms
on CUORE mK-calorimetric experiment
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1. CUORE expement

e CUORE searches for 0vSf decay of **°Te:
> ultra-rare process:
V(130Te) > 3.8 10% yr (90% C.L.);
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About CUORE CUORE latest results About Copernicus CUORE and storms
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3. Impact of storms on CUORE

3.1 Time correlations between storms and low-v noise
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e CUORE experiment @ LNGS (Italy): s
> 988 low-T calorimeters at T ~ 11-15 mK;

> TeO, crystals + Ge-NTD thermistors.
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> sub-Hz noise increases during
Mediterranean storm outbreak.

3.2 Correlation between sea activity and low-v noise

e Sea waves activity: Ig = tif [VHMO4(t) + VHMO7(t)]|dt
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the responsivity of noise to changes of sea activity;

e Frequency band of CUORE thermal pulses: ~ 0-5 Hz > maximum responsivity at v ~ 0.6 Hz map
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3.3 Seasonal modulation of CUORE baseline resolution

e CUORE FWHM

._1s linearly correlated to sea activity.
baseline

e The seasonal modulation of Med. Sea activity reflects into
seasonal modulation of CUORE FWHM, _ . (1 yr period).
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e Marine microseismes:

> faint seisms due to sea waves motion
and marine storms;

> 0.1<sv__<0.5Hzin Adriatic
and Tyrrhenian Seas.
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e Multi-device approach to correlate data from:

> Copernicus (E.U. Earth Observation space programme):
identify storms, evaluate sea waves amplitude (VHMO);

> seismometers at LNGS and on top of CUORE: e Ongoing analysis:
correlate increase of seismic noise at LNGS with storms;

> CUORE low-temperature calorimeters.

4. Next steps

\ > assess the impact on low-energy threshold;
> assess the impact on y-peaks energy resolution;
——— > structural tests to mitigate microseismic noise in CUORE
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This study has been conducted using E.U. Copernicus Marine Service Information.
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1 Jan 2020 - 31" Dec. 2022: Sea waves frequency 525" July 2022: sea waves height and seismic activity
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https://en.wikipedia.org/wiki/Earth_tremor

