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The DAMA/LIBRA puzzle

Annual modulation observed in Nal(Tl) crystals at LNGS

DAMA/LIBRA observation : significance > 130 over 20+ years of running DAMA/LI BRA
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COSINE-100 Experiment

Nal(Tl) dark matter experiment

Nal-based experiments
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COSINE-100 Detector Understanding

JINST 13 (2018) 102007 Nucl.Instrum.Meth.A 1006 (2021) 165431
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Annual Modulation Search with 6-year Data
Model-independent analysis

Sci. Adv. 11 eadvB6503 (2025) Phys. Rev. Lett. 135 (2025) 121002

No modulation in COSINE-100 b-year data No modulation in the combined data (984 kg . yr)
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We ruled out DAMA with 3.570 (COSINE-100 6-year data), 4.570 (COSINE & ANAIS combined data)

Jinyoung Kim 9 2026 IDM



Counts/keV/kg/day

Null Hypothesis

Ratio to

WIMP Extraction in 3-year Data

Data Fitting

Model-dependent analysis

4= 4 Data  — Best fit --- DAMA signal
y EJInternal ] Cosmogenic []Surface
3 B External [+ 1o [+ 2c
2 .:r — S \\\\\
1H
|
1.1
1 Bisevestorgancos o
0.9 |-
5 10 15
Energy [keV]

Jinyoung Kim

No WIMP signal observed

Phys. Rev. Lett. 135 (2025) 231001
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Event Selection
PMT noise reduction

Accumulated waveform
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Lowering threshold to 0.49keV

How is it possible?
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Validation for the New Event Selection

@ Time stability
+ recovery of a known isotope (*“*Na decay)

e Efficiency consistency
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— tracking ?2Na decay at 0.87 keV (T,/, = 2.6 yr) — seen in both score and energy.
B Internal ?2Na — events from the 0.87 keV ?2Na-dominant region
A known isotope is recovered with the correct lifetime.

— genuine scintillation events are preserved. W **Na-calibration data (dedicated source runs)
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1./-year data

Improved Background Understanding
Overall data is well described
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WIMP Extraction Sensitivity for 6-year Data

[—
<
'

fg — CRESST-Li — PandaX-4T  Collar full six-year dataset analyses down to 0.49keV
£ 1000 —NEWS-G  —PICO-60 - best COSINE-100 sensitivity to low-mass WIMPs
2 105 potentially competitive in the GeV region
e
Q .
- —
v 3
S 10" K
S -
S B o
?_. .
o, 1 B COSINE-100 (6-year) + lo \
> _ COSINE-100 (6-year) % 26
E - COSINE-100 (LowNC)

103~ — COSINE-100 (3-year) Now, we are also preparing for the modulation

1 — search with the new threshold

107" 1
WIMP Mass (GeV/c?)

Jinyoung Kim 2026 IDM



Summary

COSINE-100 was designed to test the DAMA/LIBRA signal via the same target material, Nal(TL).
6-year data modulation analysis ruled out the DAMA/LIBRA’s claim with 3.25@.

Combined data with ANAIS-112 also disfavors the DAMA/LIBRA signal with 4.76.

3-year data event selection lowered threshold to 0.7 keV, and the Sl limit perfectly excludes the DAMA/LIBRA contour.

Now we lowered threshold to 0.49 keV as a result of b-year event selection.

We expect to cover un-explored region in SD channel.
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