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What is new for LHCb in Run 3?

The LHCb detector has undergone a big upgrade for the
new data-taking period: T
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system have been upgraded to cope with the larger Real-time alignment and calibration play a critical role in the
event rate new Run 3 data flow. It is crucial to maximize the trigger
(arXiv:2305.10515] efficiency and obtain good-quality data for offline analysis
e New full-software trigger system y,
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Track-based alignment in short Real-time alignment and calibration
Idea: use reconstructed tracks to extract information about the position of the Alignment and calibration of different sub-detectors is performed at different stages
detector and compute the necessary corrections during the LHC fill. Alignment constants are automatically updated if the

change in their values exceeds a set of thresholds evaluated from precision
studies performed before the data-taking period

Transformations performed
on the detector components )
are called alignment i
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The optimal values of the alignment constants are found by minimizing the global
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o 0 The updated values of the alignment and calibration constants are propagated in
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real time to HLT1 and HLT2 and employed in the rest of the fill

Alignment of the VELO Alignment of the SciFi tracker

e The tracking alignment is not sensitive to the e Degrees of freedom: translations in x
position of the VELO global motion system, and rotations around z of SciFi modules

it is evaluated offline from a material scan and rotations around x of module halves y

e The position of VELO modules and module
sensors is also evaluated offline during the
commissioning period since they are not
expected to move

e Transformations at the level of CFrames, __ ahoas o

layers, and fiber mats are evaluated e
offline before the data-taking period ,

e The real-time alignmentis run on a
collected sample of tracks from D° — K

e The real time alignment updates the

constan_ts corresponding to rotations and 2305 10515 and J/v — uu candidates. Mass and
translations of the two VELO halves vertex constraints are applied in the R
Yy A | LG ety 202 minimization to correct the momentum of [arXiv:-2305.10515]
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Impact on mass distributions \
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Early commissioning Run 3 results already show a factor ~2.5 increase in the signal yield of K° and A" reconstructed candidates with a clear improvement in the mass
resolution between two preliminary alignment versions. The main difference between the two versions is the inclusion of the alignment constants to correct the position of
the SciFi mats. Further improvements on momentum and mass resolution are expected when the UT is commissioned and included in the reconstruction sequence
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