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Which background depends on the site?
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• Everything else — assumed site-independent, as in the site selection AoA study
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How 137Xe is made and reduced
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(B) Never let the neutron reach 136Xe:  
131Xe mixed into the xenon, 10B outside–
BPE shell, boric acid, or 10B in HFE  

➔ design modification needed

(A) Tag gammas, then veto
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How 137Xe is tagged and vetoed
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nEXO’s AoA study at LNGS
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1.4-4.6 MeV	
(~81% eff)

10B in HFE > 3wt%; 
dissolving it in 
HFE is difficult

0.4-4.6 MeV	
(~93% eff)
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Sensitivity set by 137Xe share
Where Yemilab sits
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(1) Adding 131Xe
isotopic ratios and expected ~22
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Baseline Proposed

LXe Composition
136Xe (σ = 0.26 b) 90.0% 84.3%
134Xe (σ = 0.26 b) 10.0% 9.5%

131Xe (σ = 90 b) — 5.6%
132Xe (σ = 0.45 b) — 0.6%

Theoretical Capture Fraction
σ_eff (LXe) 0.260 barn 5.007 barn

131Xe + n → 132Xe — 95.3%
136Xe + n → 137Xe 90.0% 4.1%
134Xe + n → 135Xe 10.0% 0.5%
132Xe + n → 133Xe 0.1%

Predicted suppression 1× 90.0% / 4.1% = 22×
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131Xe gives 6.8x, not 22x
Geant4, full nEXO geometry, 10000 330 GeV muons
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Why 22x becomes 6.8x
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Simulation: 1005 137Xe / 147 137Xe  =   6.8
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(2) 30% of 137Xe-producing neutrons are born in the HFE
9.8x if those are absorbed 

• If the HFE-born neutrons were absorbed, the 
reduction would be 9.8×: 1005/103 =9.8


• Absorbers: BPE shell or boric acid outside the 
Cu vessel
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Baseline 
1005 137Xe

Proposed 
147 137Xe

LXe born 54% 69%

HFE born 42% 30%

101 LXe-born + 2 Cu-born
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Summary

• 137Xe is the dominant background at Yemilab


• Adding 131Xe to the xenon gives about a 6.8-fold reduction in simulation – short of 
the 22x expected from the thermal cross sections


• Quick check with 10000 330 GeV muons – see Lin’s simulation


• 30% of 137Xe-producing neutrons are born in the HFE


• If those were absorbed, the reduction would be 9.8x; 


• BPE shell or boric acid outside the Cu vessel – proposed for simulation (Lin Si)


• T1/2 sensitivity at Yemilab 0.61 ➔ 1.08x1028 yr
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