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What surfaces in dark matter detectors
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Dual-phase noble liquid time-projection chambers have a long application history in searches for rare low-
energy events like interactions with dark matter particles. Because of scalability and existing support infras-
tructure, they are expected to serve in large future projects. Our analysis of data and models for electrons and
ions extraction from the liquid into the gas phase and data for the dwelling time of unextracted electrons at
the liquid surface indicates that several remarkable effects, including Wigner crystallization of unextracted
electrons on the liquid surface, which can be present. Not checking for these effects could lead to systematic
uncertainties in particle physics results analysis. Though additional studies on the detector’s physics are re-
quired, we can suggest some detector design improvements.
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