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1 Signal

The signal MC plots of the 3π mass and momentum are shown in Fig. 1 and 2. The plots look clean
apart from a few events whose MC mass turns out to be zero. This means that there are no tracks whose
momentum are within some minimum value from the MC momentum. Events must have at least three tracks
and have a total charge of +1. I later put a cut on the number of tracks being equal to 3.

The missing mass for these events is plotted in Fig. 3. The mass of the neutron is clear at around 0.94
GeV. I placed a cut on this variable to be less than 1.5 and greater than 0.5.

Figure 4 shows the total photon energy for photons in the FCAL or BCAL, while figure 5 shows the
total photon energy for photons from charged tracks. These values are initialized to zero, so events with no
photons coming from charged tracks have a value of zero for this variable. These events are not included in
figures 4 and 5.

The transverse momentum for the three charged tracks is shown in figure 6.

By placing a cut on the pion tranverse momentum greater than 0.2, we lose about 7% signal efficiency
while reducing the amount of background from γp → π

+
π
−

p (Fig. 7).

2 Background

From the one million events that were generated by Ryan, I plot in Fig. 8 and 9 the mass of the three pions
as well as their momentum. The missing mass from a kinematic fit are plotted in Fig. 10 along with the MC
PID for the background. In this case, “right” means that there is one neutron, two π

+ and one π
− and no

other particles. The bottom plot in Fig. 10 shows the composition of the background events. It is apparent
that many events have a proton rather than a neutron and events that do not have the correct number of
pions.
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Figure 1:
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Figure 11 shows the total photon energy for photons in the FCAL or BCAL, while figure 12 shows the
total photon energy for photons from charged tracks. These values are initialized to zero, so events with no
photons coming from charged tracks have a value of zero for this variable. These events are not included in
figures 11 and 12.

The transverse momentum for the three charged tracks is shown in figure 13. The relative amount of
background events from π

+
π

i
p and π

+
π

i
π

0
p are visible as well as the signal events.

With all cuts thus far, we obtain plots 15 and 16 for signal and background. Cuts included are, number
of tracks equals 3, total charge is 1, pion transverse momentum is greater than 0.2 GeV and the total energy
from photons in the calorimeter is less than 0.5 GeV. I am still trying to identify the remaining background.
I think I have a decent handle on it, I just need to sit down and write it all out. I’ll try to get this done this
weekend.
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