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Direct dark matter detection
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Cryogenic detectors
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Cryogenic detectors

Particle discrimination (Nal)

wK contribution (600 u Bq) and flat background 1c/(keV kg d)
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DM signal annual modulation

»> Movement of Earth respect to DM wind should
lead to an annual modulation of the DM signal.

> DAMA/LIBRA (here below) claims to have seen DM
annual modulation with a 13.70 significance.
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The DAMA/LIBRA claim

» This result has been excluded by several other experiments...
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The DAMA/LIBRA claim

» This result has been excluded by several other experiments...
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The COSINUS experiment

» Same cryogenic technology used by CRESST, utilizing Nal crystals, to carry out a
model-independent verification of the DAMA/LIBRA signal.

> Same site as DAMA/LIBRA (LNGS)

» Practically background freedom (active and passive shielding), particle discrimination and better
energy resolution allow COSINUS to look not for annual modulation, but total event rate,
eliminating the possibility of other annually-modulated background sources.
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The remoTES design

» Quite a special challenge: Nal is hygroscopic, soft and has a low (~650 °C) melting point.
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The remoTES design

» Quite a special challenge: Nal is hygroscopic, soft and has a low (~650 °C) melting point.
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¢ Nal (3.7g; 10x10x10mm?2), W-TES on

AlLLO; wafer.
¢ Baseline resolution: 2 keV
¢ Energy threshold: 15 keV
¢ Test with neutron (AmBe) source

showed particle discrimination

(population below e/y band)
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First underground measurement

. 2 _ POM pins
¢ Nal (3.67g; 10x10x10mm*), W-TES on R -
Al O, wafer. S5Fe-source NOSV copper
273 holder
(beaker)
Al,O0, wafer

Au-link to TES

¢ Baseline resolution: 0.44(1) keV SSFe-source

Al,O, ball
223 Balls (Nal absorber)

¢ Energy threshold: 2.66(4) keV

¢ Light channel (Si with remoTES
design) yields ~1keV__ energy

resolution.
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First underground measurement

¢ Unbinned likelihood-fit tool that models all
signhals present in data.

¢ Neutron AmBe source + particle discrimination
allows to estimate quenching factor for Na
(~0.2@10keV) and | (~0.08@10keV) on the fly.

¢ T11.6 gram-day exposure data for DM search (only
background - no source)

arxivi2307.11139
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First underground measurement

¢ DM exclusion limits (90% CL) using

Yellin's optimum interval method. DAMA /LIBRA compatible islands (30)
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The COSINUS experiment site
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The COSINUS experiment site \
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Active muon veto system

¢ Instrumentation of water tank as active muon veto system (Cherenkov effect) with 30 PMTs

surrounding the tank. Effective vetoing of muon-induced neutrons that mimic DM candidate

signal.

¢ Veto efficiency of 99.6% and 45.4% for muon (water interaction) and shower events

(outside-tank interaction) leading to a muon-induced background rate of 0.11(2) cts/kg/year
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Data acquisition system
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¢ One integrated system for current sources and digitizers, also integrated to VCCS
¢ Optical link (2 fiber cables only) to the server
¢ Continuous data taking only (24bits, IMHZz)

¢ SQUID amplifiers controlled in the same system



The COSINUS experiment site: status report

v Construction site concluded around mid-2023




The COSINUS experiment site: status report

v Construction site concluded around mid-2023

v Functional and equipped (i.e., espresso machine) offices
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The COSINUS experiment site: status report
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v Construction site concluded around mid-2023
v Functional and equipped (i.e., espresso machine) offices

v Cleanroom facility (Class 10000) functional since August,
with remote screening of environmental and operational

variables
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The COSINUS experiment S|te status report
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v Construction site concluded around mid-2023
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v Functional and equipped (i.e., espresso machine) offices
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v Cleanroom facility (Class 10000) functional since August,
with remote screening of environmental and operational
variables

298 m3h

Humidit



The COSINUS experiment site; status report
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v Construction site concluded around mid-2023
v Functional and equipped (i.e., espresso machine) offices

v Cleanroom facility (Class 10000) functional since August,
with remote screening of environmental and operational

variables

v Cryostat arrived in December, assembled in February 2024




The COSINUS experiment site; status report

All Temperatures (linear)

v Construction site concluded around mid-2023

v Functional and equipped (i.e., espresso machine) offices

v Cleanroom facility (Class 10000) functional since August,
with remote screening of environmental and operational
variables

v Cryostat arrived in December, assembled in February 2024

v First cooldown (no mass, no shielding) achieved < 9mK



The COSINUS experiment site: status report
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v Construction site concluded around mid-2023
v Functional and equipped (i.e., espresso machine) offices

v Cleanroom facility (Class 10000) functional since August,
with remote screening of environmental and operational
variables

v Cryostat arrived in December, assembled in February 2024 @
v First cooldown (no mass, no shielding) achieved < 9mK

2 Muon veto system PMTs testing on the move!
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Thank you for listening!
Any questions?
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