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Figure 7-2: The time of flight of the product neutron from LH2 target to the detector for
θp = 12◦, θn = 24◦, Tbeam = 500 ± 25 MeV.

shall examine this measurement further at this point. Figure 7-2 shows the neutron time for
the θp = 12◦–θn = 24◦ coincidence pair at Tbeam = 500 ± 25 MeV. Clearly, there are counts for
negative times which are a part of the background that is called the accidental coincidences,
which are random in time. The data that we are interested in are located between 50 nsec and
8 nsec, corresponding to neutrons from 10 MeV up to the highest possible energy. The other
remarkable property of this histogram is the narrow peak around 7.3 nsec for this detector which
is located 220 cm from the target. This is the gamma flash that originates from the LH2 target,
and it is another valuable peak which confirms that all of the time of flight calibrations and
the CsI pulse height calibration are correct, as this histogram depends on all these quantities.
And, there is one more piece of information that is given by this histogram: the signal to noise
ratio around the region of interest. This can be approximated to be 2:1. Fortunately, as will be
seen in the following sections, about half of this background does not satisfy the set of criteria
that we can safely apply to the data. The next section will define these event selection criteria.

7.1 Event Selection

First, the events generated by the coincidence triggers are selected. Then, we need to determine
whether the signals coming from each arm are due to proton and neutron (proton) for π0 (π−)
production. For this we apply particle identification (PID) cuts. The kinematics of the events
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