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LEGEND-200

o 200 kg in upgrade of

existing infrastructure at

Gran Sasso

o 2.5-keV FWHM at

Q-value @ 2 MeV

o Start data taking in ’21

o BG goal in 0νββ ROI:

< 0.6 cts/(FWHM-t-yr)

< 2x10-4 cts/(keV kg yr)

LEGEND-1000

o 1000 kg of enrGe, staged

via individual payloads

o Timeline connected to

DOE review process

o Location: TBD

o BG goal in 0νββ ROI:

< 0.03 cts/(FWHM-t-yr)

< 1x10-5 cts/(keV kg yr)

48 institutions, 

~240 members
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Ongoing searches in Ge

Overview on Results for bosonic DM 

searches [1] with an expected LEGEND 

sensitivity based on exposure scaled 

GERDA and MAJORANA’s results (yellow)

Searches for BSM physics in LEGEND

o Low Background

❑ ~ 0.01 cts /keV/kg/d achieved in current generation

❑
39Ar decay potential background that can be eliminated

by using underground sourced Argon

❑ Pulse shape discrimination to reject backgrounds

o Excellent energy resolution

❑ 0.1 keV @ 10 keV, 0.3 keV @ 300 keV

o Individual crystals orientation

❑ Crystal structure allow unique searches like the time

variation of an Axion-Primakoff conversion signal

❑ Combination of individual units allow track like searches

❑ timing in μs range allows to distinguish between

signals and background events (external γ, μ’s)

o Multi-Element data set using Ge (1t) and Ar (~300t)

o World leading limits in current generation

experiments GERDA [1,2], MAJORANA [3-6],

CDEX [7], EDELWEISS [8], CDMS [9] in

competition with large Xe-experiments,

NaI and others

o Small exposures of tens of kg.yr

o Results for :

❑ Low mass WIMPS [1,7]

❑ Bosonic dark matter [3,8]

❑ Axion like particles and solar axions [3,8]

❑ Lepton number violating dark matter [3]

❑ Lightly Ionizing Particles / Fractional

charges [4,9]

❑ Exotic decays (e.g. 3-Nucleon decay) [5]

❑ Electron decay [3]

❑ Pauli Exclusion Principle [3]

❑ 2νββ shape distortions [2]

Background reduction when using natural

argon or Argon from underground sources

compared to the MAJORANA background

(red bar). Both curves take into effect an

active veto using argon scintillation light.

(Fig: R. Hegedus (UNC))

Spectrum of Ge-detector immersed in natAr [1]

Pulse shapes for a bulk event and a surface event

LA-UR-20-23958

Axion Primakoff conversion signal in a 

single detector [6] 
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Mission: The collaboration aims to develop a phased, 76Ge based double-beta decay 

experimental program with discovery potential at a half-life beyond 1028 years, using existing 

resources as appropriate to expedite physics results.
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