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BEYOND GERDA: THE LEGEND EXPERIMENT
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0𝜈 > 1.4 ⋅ 1026 yr @ 90% C. I.

𝑇1/2
0𝜈 > 1.8 ⋅ 1026 yr @ 90% C. L.

𝑚𝑒𝑒 < 79 − 180 𝑚𝑒𝑉@ 90% C. L.
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RESULTS OF GERDA ON THE SEARCH FOR 0𝜈2𝛽
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𝐵𝐼 = 2 ⋅ 10−4𝑐𝑡𝑠/(𝑘𝑒𝑉 ⋅ 𝑘𝑔 ⋅ 𝑦𝑟)

1 𝑡𝑜𝑛 ⋅ 𝑦𝑟

𝑇1/2
0𝜈 > 1027 yr @ 90% C. L.
𝑚𝑒𝑒 < 34 − 78 𝑚𝑒𝑉

𝑄𝛽𝛽
𝐵𝐼 = 1 ⋅ 10−5𝑐𝑡𝑠/(𝑘𝑒𝑉 ⋅ 𝑘𝑔 ⋅ 𝑦𝑟)

10 𝑡𝑜𝑛 ⋅ 𝑦𝑟

𝑇1/2
0𝜈 > 1.6 ⋅ 1028 yr @ 90% C. L.

𝑚𝑒𝑒 < 8.5 − 19.4 𝑚𝑒𝑉
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f76 = 91%, 69% signal efficiency

𝑚𝑒𝑒=18.4±1.3 meV (IO band min)

LEGEND-200 LEGEND-1000
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• 𝑇1/2

Phase II events in 1.0-5.3 MeV (exposure: 103.7 kg yr)

LEGEND

inverted-coaxial point-contact 
(ICPC) detector [5]

• Same excellent energy resolution and PSD power of point-contact detectors used in GERDA/MJD
• Higher mass (> 2 kg) than previous point-contact detectors (~0.7-0.9 kg)
• Already succefully used in GERDA for 18 months

MAJORANA
p-type, point-contact (PPC) 

detector

GERDA
Broad-energy Ge (BEGe) 

detector

THE GERMANIUM DETECTOR ARRAY EXPERIMENT

Signal-like
event

Granularity 
cut
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GERMANIUM DETECTORS AND ENERGY SPECTRUM AFTER HIGH-LEVEL CUTS

Odd-odd

Even-even

Phase I (15.6+3.6 kg) Phase II (35.6 kg) Phase II+ (44.2 kg)

Dec. 2015 – Apr. 2018 July 2018 – Nov. 2019Nov. 2011 – Sep. 2013

Upgrade
LAr veto system + 

bkg reduction

Oct. 2017:  reduced E thr (140 → 40 keV)

𝐵𝐼 = 5.2−1.3
+1.6 × 10−4𝑐𝑡𝑠/(𝑘𝑒𝑉 ∙ 𝑘𝑔 ∙ 𝑦𝑟)𝐵𝐼 = 11 × 10−3𝑐𝑡𝑠/(𝑘𝑒𝑉 ∙ 𝑘𝑔 ∙ 𝑦𝑟)


