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Motivation
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Traditional Calculation for Neutron Background
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Some Disadvantages

O Excessive dependence
on radioactivity

O Some samples with large
uncertainties

O Uniformity assumption

3 Only produce SINGLE NEUTRON spectrum

O Ignore the correlated emission of neutron(s) and y(s)
in the process of (a,n) and spontaneous fission (SF)

0 Would overestimate low energy background!
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Improvement 1: Neutron-y-Correlated Generator
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Improvement 2: Neutron Capture as Data-Driven Method
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1 Use the high energy neutron capture signals in the target xenon as the
In situ normalization

1 Data-driven method: neutron capture signal > low energy signal

- First use AmBe data to study the features of neutron capture signals



Neutron Capture in AmBe Calibration
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low energy  high energy | Ratio | low energy high energy | Ratio 0O Consistent in the order of magnitude
Run 9 @P2-Up 3415 48402 1:14.2 | 13732/107  259111/107 | 1: 18.9
Run 10 @P2-Up 6888 122573 | 1:17.8 | 13711/107  259111/107 |1:18.9 | O ]Iake the difference as the uncertainty

r high energy signal selection
Run 10 @P2-Down 3502 57578 1:16.4 | 13852/107  270572/107 | 1: 19.5 or high energy signal selectio




Neutron Capture in Material-Neutron-MC
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Components  LowE Run 9 LowE Run 10 HighE Ratio in Run 9 Ratio in Run10

Total PTFE  1.88 - 1073 2031072 6911072 1:368 1:34.1
Inner Vessel — 3.34 . 1074 3.50-107%  331-.1073 1:99 1:95

PMT Stem 1.21 - 104 1.63-107%  1.51-1073 1:125 1:9.3

PMT Window 544 -10"%  688-10"6  4.78.10~4 1:88.0 1:69.5
Total 2.34-1073  255-1073  7.44 1072 1:31.8 1:29.2

- The ratio between low energy background and
high energy neutron capture signals is ~ 1:30

1 The uncertainties are taken from AmBe
calibration, 25% in Run 9 and 16% in Run 10.



Neutron Capture Signals & Background in

Run 10 DM band waveform
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2 17 n-capture signals in Run 9 and Run 10 respectively
2 Neutron background in Run 9 =17/,, . = 0.53 count

2 Neutron background in Run 10 = 17/,4, = 0.58 count

 Statistical uncertainty =/ - = 24%
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Summary

O Updated neutron generator: neutron(s)-y(s) correlation

[ Use high energy neutron capture signals as the normalization
for neutron background

O More accurate evaluation:

EVALUATION METHOD Run 9 DM | Run 10 DM
(stat+sys) (stat+sys)

Traditional Method 0.85 (50%)  0.83 (50%)
Improved Method Here 0.53 (35%) 0.58 (29%)
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