Update on the environment background
simulation for a 10-kg LMO prototype



Environment y/n background simulation

* Source generated based on the experimental measurements
« Randomized initial position and incident angle

« Using livermore EM / QGSP_BERT_ HP Physics-Lists for
gamma/neutron process (compared with Standard EM)

Background counting rates measured by the HPGe detector in this
work and those estimated for the two HPGe detectors proposed in JUNA

pI'Oj ect Y. P. Shen, et al. Sci. China-Phys. Mech. Astron. October (2017)
This work JUNA
Energy
no shielding shielding shielding
(per day) (per day) (per day)
>3 MeV 46.1 +1.3 2.35 +0.25 16.7 £ 1.8

6-8 MeV 1.45 £0.22 0.23 £0.08 1.64 £ 0.57




Cavern radius: 6 m

Crystal size: 4.5 x4.5x 4.5 cm3
Crystal material: LMO (3.07g/cm3)

Detector array: 4 x 9

Shields

Lateral Copper
(Lateral Lead)
Lateral PE

Top Copper
DR Vessels (3x)

Thickness

120mm
100mm
150mm
120mm

2mm

Height
1200mm
1500mm
1500mm
120mm
600mm




Counts per keV and hour
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Input gamma/neutron spectrum

Gamma Spectrum
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Flux of neutron(cm?s'MeV™)

Neutron Spectrum
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Total flux: (3.7+1.2)x10°cm’s™

10° 10° 107 10° 10° 10* 10° 10 10" 10° 10' 10*° 10° 10*

Energy(MeV)




Single-site / Multi-site event

Mult=1
\, LMO



Counts/kg/keV/yr

Gamma/Neutron background contribution
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ROI(Mult>0) = 0.186415 counts/keV/kg/year
ROI(Mult=1) = 0.126762 counts/keV/kg/year
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Cosmogenic background simulation
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hF BRF pF M5 2

%8Ge 270.9d EC 68Ga 73.30  5.41 0.31 403  83.05
8Ga 67.7m  ECorg* %87n 7330 541 031 403 83.05
057n 2439d ECorg* %5Cu 35.14 364 123 046 4047
O3Ni 101.2 yr B 63Cu 405 054 012 008 479
57Co 271.7d EC 57Fe 3.55 1.07 003 003 4.68
0Co 53 yr B 60N 1.21 022  0.01 0.01 1.45
S5Fe 2.7 yr EC 55Mn 3.01 1.05 004 005 4.15
34Mn 312.2d EC Cr 0.67 024 0.1 0.02 094
Y 330.0d EC 49Ti 090 049 002 002 142
H 123 yr B 3He 1833 482 033 020 23.68

From Hao Ma’s talk (CDEX)



Discussion

* Considerable environment BG contribution (at
ROI)

* Additional lead shielding is necessary

 Muon induced BG in progress (cosmogenic
radioactive isotope)
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