
Fig. 4. Display of a cosmic-ray event recorded in coincidence with a beam crossing,
in the absence of a pp̄ collision. The reconstructed helical track trajectory shown in
the bottom half of the chamber is found using the standard CDF tracking algorithm.
The top half of the trajectory is found using the dedicated cosmic-ray reconstruction
algorithm [3], which also combines all the hits into a single dicosmic track. The
reconstructed track has pT ≈ 69 GeV and η ≈ 0.2. The COT hits are shown at
z = 0, resulting in a staggering of displayed hits in stereo superlayers.

The distributions of the azimuthal direction of propagation and the momen-
tum are shown in Fig. 6.

The sample contains about 20%more positively charged than negatively charged
muons, with similar momentum distributions between the two. The residuals
with respect to the two-sided helical track fit (referred to as the “dicosmic
track”) are an unbiased measurement of relative misalignments of the sense
wires if and only if the true parameters of the cosmic ray trajectory are the
same on the two sides of the COT. In this case, fitting the hits on both sides
with a single helix represents a valid model of the muon’s trajectory. In prac-
tice, the muon loses on average ≈ 20 MeV of energy while passing through the
silicon tracking detector. As a result, the latter half of the trajectory has lower
momentum and the hit residuals will be biased with respect to the dicosmic
track. Fortunately, this bias is in opposite directions for positive and negative
tracks. We weight the positive and negative muons in inverse proportion to
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