The LUX-ZEPLIN (LZ) Experiment: Searching for direct evidence of dark matter

The LUX-ZEPLIN (LZ) Collaboration

% of the Energy in the Universe

Astronomical observations have indicated a considerable
amount of dark matter in our universe, but nobody has been
able to directly observe any dark matter yet. LZ is an
experiment looking for dark matter particles, in particular
Weakly Interacting Massive Particles (WIMPs) among other
candidates.
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o A ionizing interaction in the active region of LZ TPC creates electrons = =
> and photons. The photons create a prompt signal (S1), observed by 1 4o R e I i
| photomultiplier tubes (PMTs). The electrons drift up due to the electric 10 100 1000
fleld and scatter with the gas xenon particles, creating a secondary WIMP mass [GeV/c*]
e Js1 signal (S2), again observed by PMTs. We can reconstruct the energy and
= rertce the three-dimensional location information of the ionizing interaction
y with the light pattern collected by the PMTs and the delay time between
S1 and S2.
Detector Systems
The LZ detector has three detector systems, TPC, Skin, and Outer
Detector (OD). Each detector system collects scintillation signals using
PMTs. 494 TPC PMTs and 131 Skin PMTs are in the xenon detector.
TPC PMTs are divided into the top array and the bottom array. 120 OD
PMTs are installed around the inner surface of the water tank. Skin and
OD PMTs tag and veto background events such as neutron events.
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