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Figure 2: DarkSide-20k at LNGS
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Figure 1: Signal formation in liquid argon.

Figure 3: Schematic of the DarkSide-20k
dual-phase TPC.
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Low-Mass Dark Matter Reach (S2-only)

S2-only channel (electroluminescence from extracted ionisation electrons) enables
sensitivity to low-energy nuclear recoils below the S1 threshold.

World-leading sensitivity was demonstrated by DarkSide-50 and is expected to be
significantly improved by DarkSide-20k.

Projected sensitivity depends on the assumed dark-matter velocity distribution.

We tested how the Large Magellanic Cloud (LMC) modifies sensitivity by enhancing
the high-velocity tail of DM velocity distribution

This modification is especially important for Argon targets, because access to the
low-mass regime depends strongly on the highest-velocity DM particles;

We compare projected spin-independent exclusion limits under the Standard Halo
Model (SHM) and an LMC-perturbed velocity distribution.

We also quantify the additional low-mass sensitivity arising from the Migdal effect.

p
From a Projected DarkSide-20k Null Result to the

50 Discovery Probability of XLZD

Question: If DS-20k sees a null result after 10 years, can a larger-scale experiment
like XLZD (a proposed future liguid xenon detector) coming online at that time still
achieve a 50 discovery (in standard S| WIMP benchmark)?

Two-stage posterior-predictive framework linking a projected DS-20k null result to
the future XLZD discovery probability.

Stage 1: Construct the DS-20k likelihood under a projected 10-year null result and
Infer the allowed posterior distribution for the standard spin-independent WIMP-
nucleon cross section.

Stage 2: Propagate this posterior into an XLZD toy-MC power study to evaluate the
probability that a larger future liquid-xenon experiment could still achieve a 50
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Figure 7: 90% CL S2-only exclusion limits: DS-20k (SHM vs LMC, 10, 1 year) with DS-
50 & existing xenon-based exclusion limits. [1,2,3]
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