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Direct Detection: Annual Modulation

» The celestial dance of the sut
and earth through our galaxy
iInduces a change in the dark
matter flux throughout the
year

» DAMALIBRA experiment
observes an annual modulati
consistent with dark matter
4 Period of one year
4 Peaks around Junéd2

A Signal expected in low energy
region (O(keV))
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Global Efforts using Nal(Tl)
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Astroparticle Physics
European Consortium
(APPEC)
Recommendation:
AfAThe -standing
claim from
DAMA/ LI BRA
needs to be
iIndependently verified
using the same target
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COSINUS

Cryogenic Observatory for Signatures seen in Next-generation Underground Searches
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L andscape of Dark Matter Experiments

» Goal:Aims at a model
- Independent test of the
(Cora Craty DAMA/LIBRA experiment
» Same material (Nal)

gronoHeg,

nsearer. § » Same location (LNGS)
-~ swewse -~ 4 Unique Techniquédperate
s i @™ © Nal as a cryogenic detector
- S @ (Firstever!)
Gy, TR '00,4:%;?;% o“& ©  a Use established technology fror
woste” o, ! CRESST

» Dual Channel: Phonon (90%) a
Light (10%) sighal feventby-
event particle discrimination
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Thermal link
TES tc/) heat bath
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» Thermometer: Transition Edge Sensor (TES)

4 TES Is Tungsten superconducting film operat@kaemperatures
4 TES readout technology developed and used by CRESST



Thermal link

T/ES t? heat bath
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+» Difficulties with attaching TES directly to Nal
4 Nal Is hygroscopic (cannot come into contact with humid air)
4 Very soft and low melting point (easy to damage when handling)

+  SolutionremoTES
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Nal remoTES design

Au-wire
Au-pad Au-pad

Nal f@moTES

\ : TESWafer
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ImplementremoTES$esign, first proposed by Matt Pyle [4]
Separate wafer that holds the TES: WafeDAl
Gold pad on absorber with a gold bonding wire connected to TES

Wafer and TES setup Is constructed separately then attached to the Nal
Matthew Stukel IPA 2022

ST S N 8



»  Scintillation light Is detected by a
surrounding silicon beaker

+ 1mm thick, 40mm In diameter
s - O20SNI IS (2
collection

+ TES IS evaporated directly onto tr
silicon



