Extracting Neutron Yield From High Mass Background  Jefferson Lab

Ryan Sanford, G. P. Gilfoyle, Lamya Baashen
University of Richmond, Richmond, VA and Florida International University, Miami, FL

e 4

~ Jefferson National Laboratory Method Results (cont.)
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determine the momenta.

- The Forward Time-of-Flight detectors (in Figure 3 and FTOF in Figure 2) We present result.s of the fitting of the 36 missing mass spectra. We also present
plots of the amplitude, u, o, a, and y?/ndf plotted over the full p,,,,,, range to

From our results of the Crystal Ball fitting, we find that over the full momentum range,
Pmm = 0.4 GeV — 7.0 GeV, the fit parameters vary smoothly. Similarly, the mean

provide a set of plots that describe the accuracy of the fit. Figure 5 shows a , 7 , .
representative sample of the fits (the full set of 36 plots did not fit). In each case parameter agrees Wlthzthe mass of the neutron, within the uncertainty. Over all 36 missing

the data 1s 1in blue and the fit quality (red curve) is good. The missing momentum momentum bins, < Tfin > = 1.03, demonstrating the accuracy of the Crystal Ball fit in
range and bin number are listed on each plot.. Figure 6 shows plots of the | general. This indicates our ability to confidently extract neutron yield utilizing the fit, and
parameters. The average reduced y? is near the ideal value. The average mean is eventually to calculate the NDE.

consistent with neutron mass. The amplitude curve 1s normalized by dividing the

amplitude by the bin size. Finally, we note that the near linear dependence of the

widths on p,,,, 1s consistent with simulation. Re ferenc e S
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measure the time of flight to identify the particle.
- The Calorimeters (1in Figure 3 and PCAL and EC 1n Figure 2) measure charged
particle energy and neutral particle TOF.

After data collection, the CLAS12 reconstruction software processes the data and
extracts the 4-momenta and vertex (starting position) of the detected particles in
a collision (yellow curve in Figure 3).
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A CLASI12 event, generated by
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