
CMM measurements. After applying the alignment corrections iteratively, the
residuals converge to zero within a statistical precision of ≈ 0.5 µm, as shown
in Fig. 9.
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Fig. 8. Symmetric alignment corrections measured with cosmic-ray residuals, after
the CMM measurements are applied in the track reconstruction. The superlayers
are numbered starting from the innermost (sl0) to the outermost (sl7). The plots
on the left (right) correspond to the stereo (axial) superlayers.

The asymmetric alignment correction constants extracted from the cosmic-ray
data are shown for each cell in all superlayers in Fig. 10. These constants are
defined as half of the difference between the east and west endplate corrections.
The |z0| < 60 cm requirement not only reduces the total cosmic-ray sample
size by a factor of 2.5, but also reduces the lever-arm for measuring the z-
dependence of the residuals, particularly for the superlayers at small radius. As
a result, the asymmetric constants have a statistical precision of ≈ 2 µm. After
applying these corrections iteratively, the mean residuals shown in Fig. 11 are
obtained. The convergence to zero is very good, except for a few cells that
are close to the horizontal plane 3 in the upper half of the stereo superlayers
(labelled sl0, sl2, sl4 and sl6 respectively).

The corrections to the cell-tilt angle before applying the cosmic-ray alignment
procedure are shown in Fig. 12; the residual deviations after a few iterations

3 The horizontal plane is defined by φ = 0 where cells numbered zero are located.
Cells numbered half of the maximum are located at φ = π.
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