
LZ experiment
  Dual phase xenon time projection chamber (TPC)

World-leading 

      sensitivity to DM particles with masses above 5 GeV/c  [1, 2]2

Electrode Pb evolution210

Under secular equilibrium, Pb activity
equals that of Po

210

210

Gate Po activity drops as Pb half-life210 210

Cathode forward field activity increases
0.18 ± 0.01  mBq per year

Grid electron emission

Polya function better models[6]
Electron multiplication preferred

Problems to solve
Electrode Pb radioactivity evolution210

Prolonged impact of operational plate-out

  Grid electron emission mechanism
Electron multiplication or not
Emitted photons are Xe VUV or not

Motivation
S2-only analysis enables light DM searches [3]

Electrode backgrounds hinder the sensitivity

Electrode backgrounds

Rn daughter plate-out (fabrication & operation)[4]222

Field-induced grid electron emission below 5-6 e [5] -

Grid photon emission
Accompany electron emission

Double photo-electron peak
consistent with VUV photons [7]

Time constant consistent with Xe
excimer emission
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Operational Rn daughter plate-out on cathode wires increases Pb related S2-
only backgrounds over time, which is non-negligible for long-term operation.

222 210

Grid photon & electron emissions are consistent with xenon triplet decay and avalanche
multiplication, motivating further surface-treatment studies to reduce these backgrounds.
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