
Measuring the Neutron Detection Efficiency (NDE) 1

1 Use the 1H(e, e ′π+)Xn reaction as a source of tagged neutrons.

2 Assume Xn is a neutron and swim the track to the calorimeters. If it
strikes the fiducial region of the detector, then the event counts as
‘expected’. If it misses the detector, drop the event.

3 In the region near the intersection of the neutral track with the
calorimeter search for a neutral particle. If a neutral particle is found
this is a tagged neutron candidate and the event is ‘detected’.

4 Apply additional cuts to identify neutrons and seperate them from
background.

5 The ratio of detected/expected neutrons is the NDE.
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Fit the ‘Cores’ (Detected neutrons) 2
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Data file:
data10p6nosidiscutv4.root

Histograms:
detMM passdcxdcyMass2Rmincut Pmmbin

Start each fit at previous pmm
solution.

Fit the missing mass range
µ± σ with a Gaussian.
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Core Fit Results (Detected neutrons) 3
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Fit Crystal Ball Function (Detected neutrons) 4
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Start each fit at previous pmm
solution.

Fit missing mass over 0→ µ + σ
with the Crystal Ball function.
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Crystal Ball Equations 5

The Crystal Ball function is given by
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Crystal Ball Fit Parameters (Detected neutrons) 6
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Compare LE+Core fit with Core only (Detected neutrons)7
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Weak Parameters in the Crystal Ball (Detected neutrons) 8

1 Table shows results of two CB-fit passes through the detected neutrons.
2 Right - all parameters free to vary. Left - constrain n.
3 Changes in reduced χ2 are small.
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Weak Parameters in the Crystal Ball (Detected neutrons) 9

Compare n varies with n = 100
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Weak Parameters In Missing Mass Fits (Detected) 10
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Fit the ‘Cores’ (Expected neutrons) 11
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Data file:
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Histograms:
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Start each fit at previous pmm
solution.

Fit the missing mass range
µ− σ → µ + σ/2 with a Gaussian.
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Fit the ‘Cores’ (Expected neutrons) 12
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Crystal Ball Fit Parameters (Expected neutrons) 13
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Compare LE+Core fit with Core (Expected neutrons) 14
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Neutron Detection Efficiency from Fits 15
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