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Background Model 2
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Full table available here: https://www.overleaf.com/6175337632brpsxjfxmryc

• Same as BG Model 1.0

• New radiopurity goal

• Measurements of materials

• Estimation based on others’ 
experiments. 
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New Radiological fcl File
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• Materials: more materials are now included, 
such as APA wires, Field Cage, etc.

• Isotopes: more radioactive isotopes in detector 
components and materials, especially those 
from 232Th Chain and 208Tl.

• Activities: up-to-date activity. 
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Isotopes in U and Th Chains
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Full table available here: https://www.overleaf.com/6175337632brpsxjfxmryc

Checked the whole decay chain to make sure we have all “dangerous” alpha 
and beta emitter considered. 
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Adding Tl208 & Tl210
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Added some decays that were not considered in MCC11, such as:
Tl208, Tl210. BiPo event was generated automatically, but the Tl was
ignored in the past. And unfortunately can not be simply added to the
chain.
My solution: treat them as separate isotopes, and use the modified 
activity = branching ratio * activity of the Th232/U238 chain 
respectively.  
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Positive 42K ions
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• GERDA observed positive 
42K ion collection on the 
surface by E-field. 

• Exo-200 reported that, in LXe (76.4±5.7)% of 214Bi ions 
from 214Pb 𝛽-decay are positive.

• I would suggest that we use ~80% for 42K as positive 
ions in LAr from 42Ar 𝛽-decay

• 80% on CPA, 20% (neutral) uniform in LAr.
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Simulation of Radon in LAr
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• Start with 222Rn Chain in LAr.  This is a very 
preliminary study. 

• Full BG simulation is coming soon. 

• Larsoft and dunetpc version: 
larsoft_v09_10_02_e19_prof
dunetpc develop branch (v09_10_02) 

• Generator: RadioGen vs DECAY0
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𝜶 Energy of 222Rn Chain
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𝜶 energy generated by decay0 generator is 
5.48948 MeV (99.922%) and 4.986 MeV (0.078%), 
and it was 5.5903 MeV from in RadioGen module 
used for MCC11.

Alpha KE generated by decay0 generator
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Isotope KE 
Rn-222 5.48948 MeV 
Po-218 6.002 MeV
Po-214 7.687 MeV
Po-210 5.306 MeV
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Distribution of Hits – RadioGen
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Rn: 5.584E-6 Bq/cc
(1.4E-6Bq/cc * 4 alphas
0.1 mBq/kg)
Simulated 1000 events
0 hit 16.3%
1 hit 27.3%
2 hits 27.4%
3 hits 17.3%
4 hits 7.5%
5 hits 3.1%
6 hits 0.6%
7 hits 0.4%
8 hits 0.3%
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Distribution of Hits – Decay0
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Rn: 1.4E-6 Bq/cc
Simulated 1000 events
0 hit 4.5%
1 hit 12.3%
2 hits 21.1%
3 hits 23.5%
4 hits 16.8%
5 hits 13.3%
6 hits 5.1%
7 hits 2.2%
8 hits 1.0%
9 hits 0.2%
10 hits 0%
11 hits 0.1%
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Possible reason: pile-up events



Distribution of Hits – 222Rn
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Distribution of Hits – 214Po
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Distribution of Hits – Beta@2.18 MeV
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Hits & Summed ADC – MCC11
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Hits & Summed ADC – Decay0
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Hits & Summed ADC – 222Rn
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Hits & Summed ADC – 214Po
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Hits & Summed ADC – Beta@2.18 MeV
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Looking forward
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• Radon only -> full BG simulation

• Compare the difference of alpha and beta 
particles in terms of detector performance. 

• Replace the generator for individual isotopes 
with full decay chains. Solve the particle track 
problem. 

• Determine an approximate upper limit that the
SN trigger can tolerate for each of the BGs.
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