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CMS detector Track-based alignment with Millepede |l -

Length: 28.7 m
Diameter: 15 m

Weight: 14 000 T e Based on minimization of normalized track-hit residuals using function:

One of the 2 multipurpose
detectors at LHC.

e Misalignment and miscalibration of the detector increase track-hit residuals.
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e Magnetic field: 3.8T

e Bends trajectories More than 200 000 parameters (p) can be determined simultaneously:
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e Estimation of pr, , ,
impact parameter > 23 um resolution > 10 um resolution

Lorentz angle time dependence
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* Closest to the interaction point. e Variation of Lorentz angle equivalent to 040
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e Track induces signal charge e L f :""..”:.--'-""':::g e
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e Center of collected charge cluster e Increases cluster size. shifts the . L 2012 Integrated Luminosity [fb]
treated as measured hit position, hit position by ax. e Analyzed residuals of 2 million high pr tracks.

. | e Median of the residuals calculated for each module (1 entry per module).
¢ | orentz angle parameterized in

terms of mobility. e Narrower peak clearly seen with simultaneous alignment and Lorentz angle calibration.

Track-hit residuals e Mobility depends on:
e accumulated irradiation dose Conclusions
TA """ real track e temperature of the module
----- ’+:x-> . e Lorentz angle measured in BPIX for full 2012 data with high precision to see local
L —— fitted trajectory * bias voltage, ... variations and time dependence (using Millepede Il and additional OT data).
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* Iracks measured in different improves overall precision of hit reconstruction = tracking, vertexing, b-tagging.
RO S — > o measured hit magnetic fields are used to _ o
/ disentangle alignment and e Allows consistent use of 3.8T and OT data in alignment.
By = 3.8T — residual Lorentz angle effect. e Will be in even higher demand after LS1, with more rapid Lorentz angle development.




