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Search for Neutrinoless Double-Beta Decay 0vfsp of °Ge

* Neutrinoless double-beta decay could provide insights into
physics beyond the Standard Model
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« Background contribution from enriched Ge due to neutron activation of "°Ge and “Ge
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« Background contribution from enriched Ge due to neutron activation of "°Ge and “Ge
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« Background contribution from enriched Ge due to neutron activation of "°Ge and “Ge
Q= 2039 keV

E. [keV] E; [keV] Parent  Reaction Authors/Reference
74G e G Isotope Channel
Stable : L 2036.20 £+ 0.37 4201.39 “QGa “Ge(n.p) Camp et al., 1971 [1]
2036.2 £ 0.9  4201.39 "Ga “Ge(n,p) Taylor et al., 1975 [2]
12040.70 £ 0.25 3951.89 Ga  Ge(n,p)  Campetal, 1971 3]
2037.5 + 0.3 3147 6 “Ge(n,n'y) Crider et al., 2015 [4]
2037.5 + 0.3 3577 Ge Ge(n.n'y) Crider et al., 2015 [4]
2038.89 4+ 0.15 3147.28 +£0.13 ™Ge Ge(n,n’y) Mukhopadhyay et al., 2017 [5]
- - “Ge ©Ge(n,n'y) Rouki et al., 2013 [6]
- - “Ga “Ge(n,p)  Domula et al., 2014 [7][8]
- - “Ga “Ge(n,p)  Tornow et al., 2016 [9]
- - Ge Ge(y,7")  Schwengner et al., 2022 [10]

T, =8.12min T, =30.5s

Aim of this work: investigate potential y-ray background near 2039keV in isotopically
enriched Ge
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Activation time: 10 min
Timing window: 5 - 60 min

—— nat. Ge (3 runs)

— 150 — E. [keV] E; [keV] Parent  Reaction Authors/Reference
= o Isotope Channel

: ™ © < o @ © 2036.20 £ 0.37  4201.39 “Ga  "Ge(n,p) Camp et al., 1971 [1]
:5 R 3 3 Q R 2036.2 £+ 0.9 4201.39 “Ga “Ge(n.,p) Taylor et al., 1975 [2]
- 2 K 8 Q& & 2040.70 £ 0.25  3951.89 ©Ga  ©Ge(n,p)  Camp ct al., 1971 [3]
o ’ | / 2037.5 £ 0.3 3147 Ge  Ge(n,n'y) Crider et al., 2015 [4]
o 100~ 2037.5 + 0.3 3577 Ge  ™Ge(n,n’y) Crider ct al., 2015 [4]

2! 2038.89 4+ 0.15 3147.28 +0.13 "Ge “Ge(n,n'y) Mukhopadhyay et al., 2017 [5]
5 - - “Ge “Ge(n,n’y) Rouki et al., 2013 [6]
8 I - - “Ga “Ge(n,p)  Domula et al., 2014 [7][8]

fir ja T - - “Ga “5Ge(n, p) Tornow et al., 2016 [9]
50 - - Ge Ge(v,7")  Schwengner et al., 2022 [10]
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Activation time: 90s
Timing window: 0 -60s
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Pichotta et al.,
Phys. Rev. C 112, 014325 (2025)
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« Multiple unknown "6Ga y-ray transitions investigated via y-y coincidence analysis
- Filling the gaps in the "°Ga decay scheme

E. [keV] Peak Area BG area E; keV] E; [keV] Coincident ~y

76Ge

1751 1749.5-1752.5 1757-1760 A443.57 0 2692.40  2129.46

1783 1782-1785 1799-1802 3322.85 1539.46  431.0
976.50

1791 1789-1793 1798-1802 3200.01  1410.08  847.15

1878 1876-1880 1883-1887 2086.08  1108.45  545.51
1108.41

2021 2020-2022 2027-2029 3129.85  1108.45  545.51
1108.41

2085.7 2084-2087 2058-20061 ATT8? 2692.40  2129.46

2335 2331-2338 2318-2325 6661.7 4326.5 1634.0

2423 2421.5-2425 2415-2418.5 38337 1410.08  847.15

2637 2635-2639  2644-2648  3200.01 562.93  562.93 To be continued. ..

3015 3014-3017 3025.5-3028.5 4555 1539.46  431.0
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Pichotta et al.,
Summary Phys. Rev. C 112, 014325 (2025)

* Multiple y-ray transitions near Q,,= 2039 keV detected
E,=2032.8keV from "°Ga
E,=2035.8keV from "“Ga
E,=2040.12keV from 8Ga

—> Isotopically enriched Ge itself can contribute to potential
background for 76Ge 0vpp decay experiments

 |dentification of the origin of these y rays in the decay scheme
using y-y coincidence analysis currently ongoing

—— enr. Ge (409 runs) |
120 —

100

Preliminary

Outlook

Counts [(0.2 - keV - h)"]
(0]
o

D
o

* Applying y-y coincidence analysis to newly observed peaks and
y-ray transitions of previously unknown origin

s
o
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Energy Calibration Stability HPGe Detectors
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« Background contribution from enriched Ge due to neutron activation of 7°Ge and "“Ge
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