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Particle identification of SAMURAI11 experiment
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In this report, we present the particle identifica-
tion (PID) results of the decay fragments from the
48Cr(p,n)48Mn reaction in the SAMURAI11 experi-
ment.1)

The charge number Z and mass to charge ratio
A/Z are used to identify particles, where Z is calcu-
lated using the energy loss ∆E and time-of-flight mea-
sured in the hodoscope and A/Z is calculated using
the rigidity and flight path from the simulation and
the time-of-flight. With the position and angle infor-
mation from the drift chambers before and after the
SAMURAI magnet, the rigidity and trajectory of the
particle could be extracted by simulation. The simu-
lation program uses a 4th-order Runge-Kutta method
to simulate the trajectory and it iterates several times
to determine the rigidity that reproduces the position
and angle measured in the drift chambers.

Our hodoscope detector consists of seven bars. The
size of each bar is 1200 mm(H) × 100 mm(W) ×
10 mm(T). The PID in one hodoscope bar is shown
in Fig. 1. Because the position on the PID plot of one
particle could be slightly shifted in different bars, we
evaluate the resolution on one bar only. The resolution
of the charge number Z is σZ,48Cr = 0.20 and σZ,46V

= 0.19, corresponding to 5.0σ separation for Z = 23
and Z = 24. The resolution of the mass to charge ra-
tio A/Z is σA/Z,46V = 0.0099 and σA/Z,47V = 0.0083,
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corresponding to 4.3σ separation.
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Fig. 1. PID in one bar of hodoscope. This bar is the one
next to the bar hitting by beam particles, on the higher
rigidity side. Some particles are labeled on the figure.
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