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DarkSide-LowMass is a proposed dark matter direct detection experiment 
using a two-phase liquid argon TPC. It is optimized for an electron-
counting measurement that relies only on the ionization signal to reach a 
sub-keV threshold. The instrumental background rate is expected to be 
comparable to the neutrino background rate below ~ 0.2 . In this 
poster, we present the sensitivity projections obtained with a profile 
likelihood ratio analysis. We show that with an exposure of 1 tonne-year, 
we aim to reach a sensitivity to the solar neutrino floor for the WIMP dark 
matter of O(1) GeV.
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Abstract

Background Levels and Analysis Thresholds

• We explore different background levels, analysis thresholds, and their 
effects on the sensitivity reach of DarkSide-LowMass.

• ER backgrounds:
• -rays: assume complete removal of , and consider 1% and 10% of 

the  activity in DarkSide-50 [1].
• -rays: consider the MC-simulated spectra with and without the buffer 

veto cut (event rates differ by a factor of ~10).
• NR background: CE NS (dominated by  solar neutrinos)
• Spurious electron (SE) background: apply cuts below  = 2, 3, and 4.
• More simulation studies are underway to determine the details.
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DarkSide-LowMass Experiment

• Two-phase liquid Ar TPC with 1t fiducial mass of underground Ar (UAr)
• A depletion factor of 1400 of UAr relative to atmospheric Ar measured by 

DarkSide-50 [1]
• Search for events with only the ionization signal (S2)

• A threshold of ~ 0.1  (~ 0.6 ) achieved by DarkSide-50 [2]keVee keVnr

• UAr bath veto and PDM buffer 
veto significantly reduce  
backgrounds from the PDMs 
and the cryostat.

• Purification by Aria [3] can 
reduce  level by a factor 
of 10 with 8.1 kg/day 
throughput.
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Ionization Yield Models

• The nuclear recoil (NR) ionization 
yield is modeled with Thomas-Imel 
box model [4]

where  is the number of electron-
ion pairs described by Bezrukov’s 
model [5]

and  and  are free parameters.
• The electronic recoil (ER) 

ionization yield is modeled with the 
modified Thomas-Imel box model

where  is another free parameter.
• The  models are fitted to 

external datasets and DarkSide-50 
calibration measurements [2].
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• Conclusion: With the assumed background levels and thresholds, 
DarkSide-LowMass has promising potential to reach the solar neutrino floor 
with 1 tonne-year exposure.

Sensitivity Projections

• One-sided PLR: 

• Asymptotic approximation: CLs(med) = 2[1 − Φ( qμ,A)]

• Exposure: 1 tonne-year 
• Systematics and constraints: 

• Background rates are constrained by Gaussian 
PDFs. 

•  parameters are constrained by the  on the 

calibration data. 
• 90% CL limit on  with profile likelihood ratio 

(PLR) tests: 
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