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LEGEND-1000 Design
• 1000 kg of HPGe detectors
• Operated in a bath of underground-sourced LAr

Beyond Standard Model Physics
Many physics topics beyond neutrinoless double beta decay
• Dark matter candidates
• 2𝜈𝛽𝛽 spectral effects
• Tracklike signatures
• Tests of fundamental physics
• Astrophysical neutrinos
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Low-Energy Background Model
Developing a low-energy background model to estimate sensitivities
• Assume underground-sourced liquid Ar
• Assume surface exposure of detectors limited to <40 days
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sum_spec_w_cuts
Entries     1.05942e+07
Mean    102.8
Std Dev     94.44

Summed Spectrum
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Current MPP L-1000 Background Model (Assuming UAr) with All Cuts (0 keV threshold, Granularity, LAr Veto, and Slow Pulse Cuts)

(PRELIMINARY)
Tritium 2𝜈𝛽𝛽

39Ar

Jackson Waters

Composite Dark Matter
DM-nucleon recoils: exponential decay + nuclear form factor
• Ultraheavy dark matter with large interaction cross sections can interact 

multiple times in a line

𝟐𝝂𝜷𝜷 Spectral Effects
Indicated by a distortion of the 2𝜈𝛽𝛽 decay spectrum
• Emission of new particles (e.g. Majorons, sterile neutrinos)
• Lorentz violation
• Exotic currents

Electron Decay
K-shell electron in Ge could decay, leaving a hole to be filled, producing a 
11.1 keV X-ray (i.e. a Gaussian peak at 11.1 keV in the spectrum)
• Can set lifetime limits on 𝑒 → 𝜈𝜈�̅� channel of charge nonconservation
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And More!
• White paper in development, to be published
• Includes sensitivities on all listed BSM topics

See V. E. Guiseppe’s talk for more!
• Wed. Aug 30, 2:45pm in Audimax
• Neutrinos and Astrophysics session
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