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Introduction

= Dark matter (DM) is strongly supported by independent astrophysical and cosmological || => Atthe few NC level, where the background cannot be accurately modeled, the data were fitted
observations, motivating numerous particle DM candidates. using an exponentially decreasing background plus the expected annual modulation signal
from halo DM-electron scattering. Modulation fit results for 2. 3 and 4 NC
- Weakly Interacting Massive Particles (WIMPs) have long been among the most compelling DM oduation fit resufts for 4, 2 an
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Searches for GeV-scale DM have significantly constrained the available parameter space, | ‘ | |
motivating increasing interest in sub-GeV DM narios. :
otivating increasing interest in sub-GeV DM scenarios B - Annual modulation Background model NC-3 0.002 = 0.026 | 381.9/409
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=> The scattering of light DM with electrons provides a promising detection -> Single-hit events in the 2, 3, and 4 NC, as well as the NC-4 0.001: 0.011 | 444.6/409
channel for sub-GeV DM. single-hit energy spectrum above 8 PEs, were fitted using |
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. . . the expected DM-electron signals. fit 0.0007 = 0.0096 | 1193.7/1229
=> In this framework, the most widely studied model assumes a new
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and 37 plastic scintillator panels for muon tagging.

The COSINE-100U experiment, an upgraded
version of COSINE-100, was constructed at the

- No evidence for DM-electron scattering was observed in COSINE-100. Therefore, upper limits
on the DM-electron cross section and sensitivity projections for COSINE-100U (assuming a 0.2
keV threshold) were derived.
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Constraints for COSINE-100 and prospects for COSINE-100U (0.2 keV threshold) to the DM-electron interaction cross
section for the light (left) and heavy (right) mediator scenarios

> The COSINE-100 constraints completely exclude the interpretation of the DAMA/LIBRA

> The low energy crystal form factor, arising from the Nal(Tl) crystal band
structure, was derived using the QEdark code (JHEP 46, 2016, and PRD
110, 123012).

F.(q) — 5 modulation signal within both heavy and light mediator scenarios and provide the strongest
e T omlomen| (a0 9) constraints for a Nal(Tl) target to date.
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Expected DM-electron scattering spectra in COSINE-100 crystals for a heavy mediator scenarios. crystals, —improving  the  sensitivity  to = Analyze the random photon rate at the single PE

DM-electron interactions. level in low temperature COSINE-100U data.
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