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A Brief Overview of nEXO
- Searching for the hypothesized  process in enriched LXe 
- Half life sensitivity of ,  [1] 

- 4811 kg of 90% liquid   
- Outer Detector (OD) 
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Backgrounds

• Long-lived local radionuclides   

• Xenon-137 beta decay spectrum overlaps with  [1]

→ γ
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238U 232Th 60Co 40K

137
54 Xe → 137

55 Cs + β− + γ T1/2 ≈ 4 minutes

I(h) = I1e−h/λ1 + I2e−h/λ2

[4]
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Muon Spallation

• Muon-induced nuclear disintegration 

• Muon elastic scattering 

• Photo-nuclear interactions 

• Secondary neutron production due to the above [5]
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The Outer Detector (OD)

5

- Instrumented with 127 PMTs 
- Full of ultra-pure water 
- Shields internals from  & γ n



Regan Ross2022-08-15 6

Muon Simulation μ

1. Normalize Mei & Hime [2] Zenith distribution to SNOLAB vertical muon flux 
2. Sample zenith angle from distribution 
3. Sample point on a disk above the OD 
4. Sample energy from attenuated energy distribution [3] 
5. Analytically calculate intersection points of muon with OD
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Daily Muon Flux of nEXO OD
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Muons @ nEXO



Regan Ross2022-08-15 9

- Same muon generation process 
- Simple combinational geometry 
- Many ways to score quantities

Deploying FLUKA

Rock

OD
TPC

- Muon Energy Sample



Regan Ross2022-08-15 10

Muon Fluence
- Weighted mean over ; hence 

curved tracks 
- Expected zenith  used 

- FLUKA USRBIN Detector
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- Effectively showing muon paths
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Neutron Fluence
PRELIMINARY
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Xe-137

PRELIMINARY

Background Found 
(With Poor Statistics)

- FLUKA RESNUCLE 
- (RESidual NUCLEi) 
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Next Steps

1. Implement proper zenith distribution as opposed to expected value 
2. Use larger computer 

Things to determine: 
Activation rate of xenon due to muonic activity 
Relationship between impact parameter and activation rate 
Time between muon entry and energy deposition in TPC
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