
To aid the search for neutrinoless double-beta decay of ¹⁰⁰Mo (Q = 

3.034 MeV) in AMoRE, a background simulation of AMoRE-I is 

performed using Geant4. It aims to estimate contributions from major 

background sources and to reproduce the observed experimental 

spectrum for background modeling.
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• 18 crystals with a total mass of 6.194 kg: 13 Calcium Molybdate (CMO) 

and 5 Lithium Molybdate (LMO).

• Single hit events: Events depositing energy in single crystal.

• Smearing was applied using detector resolution of AMoRE-I data.

• Events within 30 minutes of 212Bi alpha decay (6207±50 keV) can be 

classified as alpha-tagged and  rejected with 98% efficiency.

Near Crystal
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Air Radon Simulation

Internal Simulation
Simulation Accumulation and Data Comparison
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Reflector

Heater

PolyEthylene

BoricAcid

Space between Outer Vacuum Chamber(OVC)  

and lead shield. 

RRS-ON: 10 Bq/m3

RRS-OFF : 35 Bq/m3

volume size: 0.544 m3

RRS: Radon Reduction System

Mass: 3.76×105 kg

Radius: 5 m
40K: 1418 Bq/kg
232Th: 52 Bq/kg
238U: 64.2 Bq/kg

Simulation of OVC, 

most massive 

metallic component

Activity: 70 mBq/kg

Full decay chain of 238U, 235U and 232Th.

Activities of different crystals and groups 

based on integrated alpha activities around 

their Q-values.

60Co 

Simulation

Aluminum Plate Simulation

Used for supporting the lead blocks. 

Very high activity, removed in the early 

middle of the AMoRE-I. 

Neutron Simulation

Rock Simulation

Without Aluminum Plate CMO

Without Aluminum Plate LMO

With Aluminum Plate CMO

ckky: Counts/keV/kg/year

• Simulation matches data overall, with several discrepancies under 

study.

• Surface,  Alpha backgrounds, and Multiple-hit studies are ongoing.

• Radon dominates near ROI; Data-MC modeling is in Progress.

Exposure: 5.08 kg·yr 

Exposure: 1.64 kg·yr 

Activities: Astroparticle Physics 126 (2021) 102533
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Isotope Activity

234Th 66.8 Bq/kg

234mPa 55.9 Bq/kg

226Ra <22 mBq/kg

228Ac 155 mBq/kg

228Th 4.03 Bq/kg

Exposure: 0.28 kg·yr 

With Aluminum Plate LMO

Exposure: 0.76 kg·yr 

Component Activity [mBq/kg]

226Ra 228Th

Reflector 0.6 0.6

Copper <0.016 <0.025

Heater <2 <2
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