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LEGEND-1000 Design

* 1000 kg of HPGe detectors
* QOperated in a bath of underground-sourced LAr
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See V. E. Guiseppe’s talk for more!
* Wed. Aug 30, 2:45pm in Audimax
* Neutrinos and Astrophysics session

Beyond Standard Model Physics

Many physics topics beyond neutrinoless double beta decay
« Dark matter candidates

« 2v[[ spectral effects

* Tracklike signatures

» Tests of fundamental physics

* Astrophysical neutrinos
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Energy Scale in Ge: keV 10 keV MeV Q,B[? 10 MeV

Fractionally Charged Particles Electron Decay Inelastic Boosted DM

Thermal WIMPs

Lorentz Violation

Light Fermionic DM

Solar Axions

Exotic Fermions Supernova Neutrinos

Composite DM

Exotic Currents
Bosonic DM

Majoron Emission

Presupernova Neutrinos

Magnetic Monopoles PEP Violation Time-Dependent 2v Solar Neutrinos
Wave Function Collapse Baryon Decay

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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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
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2vB B Spectral Effects

Indicated by a distortion of the 2vf [ decay spectrum
» Emission of new particles (e.g. Majorons, sterile neutrinos)
* Lorentz violation

. Exotic currents Latest GERDA result: arxiv:2209.01671
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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 — vvv channel of charge nonconservation
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* White paper in development, to be published
* |ncludes sensitivities on all listed BSM topics



https://arxiv.org/abs/2209.01671
https://arxiv.org/abs/2203.02033
https://arxiv.org/abs/1801.10145

