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Overview

1) Why NaI ?

2) Different experiments and results

3) Upcoming projects

4) NaI as detector material
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Smoking gun evidence?
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The case for NaI

▪ DAMA results incompatible with null results from other experiments under
standard assumptions – i.e. spin-independent DM-nucleon scattering & 
standard DM halo model

▪ BUT: different target materials in other experiments! 

▪ Other scenarios?
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NaI Experiments Worldwide
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Current NaI Experiments
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COSINE-100
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COSINE-100
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- Rate above background model
(no discrimination)

- Excludes DAMA signal under
standard assumptions

Nature 564, 83 (2018)
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(SET3 data since July 17, 2018, not yet unblinded)

COSINE-100: Modulation Results
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ANAIS

21.11.2019 M. Stahlberg - Status of NaI Experiments - LDMA 2019, Venice 14

(TAUP 2019)
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ANAIS
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(arXiv:1910.13365)
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SABRE
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SABRE
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( Incomplete! )
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COSINUS

21.11.2019 M. Stahlberg - Status of NaI Experiments - LDMA 2019, Venice 1921.11.2019 M. Stahlberg - Status of NaI Experiments - LDMA 2019, Venice 19



COSINUS
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(Proof-of-principle: 2nd prototype, 2016/2017)

Two readout channels:

- Phonon signal (~90 % of deposited energy)
- Scintillation light (few percent)

⟶  Particle discrimination

Goal: NaI-based cryogenic detectors at
level of existing ones (e.g. CRESST-II)

⟶  1keV nuclear recoil threshold



COSINUS – NaI Crystals
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COSINUS: Model-independent sensitivity

(Two-channel readout: Event discrimination!)
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(Felix Kahlhoefer et al, JCAP05(2018)074)
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Model-independent sensitivity
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COSINUS design goal:
E𝑡ℎ𝑟𝑒𝑠 = 1keV
R = 0.1 kg−1d−1

(Felix Kahlhoefer et al, JCAP05(2018)074)

(Not updated for recent
DAMA result with
1keVee threshold)
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NaI as Detector Material
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• Hygroscopic handling in controlled atmosphere

• Good scintillator at room temperature when doped with Tl, widely used

• Contamination with 40K (3 keV Auger e−+ 1.46 MeV γ) liquid scintillator veto in many experiments

• ``Quenching factor mystery``:

Effect on nuclear recoil energy scale!
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Summary
- The DAMA modulation…

• is excluded by many experiments with different target materials (Xe, Ge, CaWO4, …) under standard assumptions

• is excluded with the same target material (NaI) under standard assumptions

• is incompatible with modulation results from XENON, LUX (Xe, particle discrimination) and XMASS (Xe, no
discrimination; not covered in this talk)

• has not been ruled out in a model-independent way by any experiment with the same target material

- Growing field of NaI experiments

• First results from COSINE-100, ANAIS

• SABRE in proof-of-principle phase

• COSINUS construction beginning 2020
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• The list of experiments covered in this talk is incomplete

• COSINUS point of view

Thank you!
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Most of the material in this talk was compiled by F. Reindl and K. Schäffner.
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Leptophilic Dark Matter –
Electron Recoils
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Leptophilic Dark Matter –
Electron Recoils
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Model Independent Modulation Analysis – XMASS
(Single Phase lXe Detector)
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COSINUS – Simulation (100 kg-days)
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