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Phase I: 8 enriched unsegmented detectors

Targeted background rate:
1*10-3 (cts/kg keV vy)
in ROI
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« Cosmogenic production of isotopes in germanium

« Cosmic Muons

* Neutrons

« Radioactive isotopes in surrounding

e electrons




~ 2MeV gamma deposits energy predominantly through Compton-Scattering
mean free path (Ge) : ~ 5cm

Signal (electrons) deposit energy very locally
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energy cut: Q;; +- 10 keV
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segment anti-coincidence cut to reduce gamma background

4



4

» Use Monte Carlo simulation framework MaGe (Majorana Gerda) arXiv:0802.0860v1

* MaGe: . Geant4 based
 includes decay generators,..

Simulation takes into account:
« natural radioactivity:

. 232Th . 238
« 2287\c: 2029.4 keV « 234pP3: 2072.2 keV
« 208T|: 2614.5 keV « 214Bj: many

e 2107|: several

* “man made“ radioactivity . 137cs- 661.6 keV

« cosmogenic activation « 60CH: 2158.5 keV
2505. keV

« 40K: 1460.8 keV
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Evaluation: Energy cut + segment anticoincidence cut, applying measured activity

Part Background contribution
[10-4 counts/(kg-keV-y)]
Detector 68Ge 4.3=> _
%0Co 0.3
Bulk 3.0
Holder Cu 1.4
Teflon 0.3
Cabling Kapton 1.5
Electronics 3.5
LAr 1.0
Infrastructure 0.2
Muons and neutrons 2.0
Total 21.0
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 last meter made from copper
» above stainless steel
« woven ribbon signal cable

Cable Chain:
Cables:

41 cm
above crystals




= m
=
, N s mm ““"“““M"”Iﬂ .
i i 00 O e ;

| -

()]

S
@) O B
et (©) O
1 _ e
4 © 2,
2V o mr
o m O o
k) c K9
g = S
IS G 2
- (@) ©
- -



l.-l_ll
ST TR
b T L]
f i Al e
L o A Ly S o
MIIIBMEE_’
_ ﬂmmuxu_&
A ﬂill&ll.!
._.. ; EHI‘I]‘-‘
paa - T T8 £ 1B s o i e o o
e & ¥ 1 AN W sy i e e e e
ring | ;
rﬂ = H ..r
| t I R PR e T

79 teflon

1.62kg Ge

31g copper holder
2.5g Kapton cable




Rerun simulation with realistic setup

Take into account other background contribution

Produce Reference Energy Spectrum



