• Extrapolated track radius at the diffuser, Rdi↵  90 mm: Muons that pass through the annulus of the
diffuser, which includes the retracted irises, lose a substantial amount of energy. Such muons may reenter the tracking volume and be reconstructed but have properties that are no longer characteristic of
the incident muon beam. The aperture radius of the diffuser mechanism (100 mm) defines the transverse
acceptance of the beam injected into the experiment. Back-extrapolation of tracks to the exit of the
diffuser yields a measurement of Rdi↵ with a resolution of Rdi↵ = 1.7 mm. Figure 3e shows the
distribution of Rdi↵ , where the difference between data and simulation lies above the accepted radius.
These differences are due to approximations in modelling the outer material of the diffuser. The cut on
Rdi↵ accepts particles that passed at least 5.9 Rdi↵ inside the aperture limit of the diffuser.
• Particle consistent with muon hypothesis: Figure 4 shows t01 , the time-of-flight between TOF0 and
TOF1, plotted as a function of p, the momentum reconstructed by the upstream tracking detector. Momentum is lost between TOF1 and the reference plane of the tracker in the material of the detectors. A
muon that loses the most probable momentum, p ' 20 MeV/c, is shown as the dotted (white) line.
Particles that are poorly reconstructed, or have passed through support material upstream of the tracker
and have lost significant momentum, are excluded by the lower bound. The population of events above
the upper bound are ascribed to the passage of pions, or mis-reconstructed muons, and are also removed
from the analysis.
A total of 24 660 events pass the cuts listed above. Table 1 shows the number of particles that survive each
individual cut. Data distributions are compared to the distributions obtained using the MAUS simulation in
figures 3 and 4. Despite minor disagreements, the agreement between the simulation and data is sufficiently
good to give confidence that a clean sample of muons has been selected.
The expected pion contamination of the unselected ensemble of particles has been measured to be 
0.4 %[22]. Table 2 shows the number of positrons, muons, and pions in the MAUS simulation that pass all
selection criteria. The criteria used to select the muon sample for the analysis presented here efficiently reject
electrons and pions from the Monte Carlo sample.

Table 1: The number of particles that pass each selection criterion. A total of 24 660 particles pass all of the
cuts.
Cut

No. surviving particles

Cumulative surviving particles

None
One space-point in TOF0 and TOF1
Relative time of flight in range 1–6 ns
2
Single reconstructed track with NDOF  4
Track within fiducial volume of tracker
Extrapolated track radius at diffuser  90 mm
Muon hypothesis

53 276
37 619
37 093
40 110
52 039
42 592
34 121

53 276
37 619
36 658
30 132
29 714
25 310
24 660

All

24 660

24 660
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