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IMPORTANCE OF ALIGNMENT AND CALIBRATION

o The spatial alignment of the detector and the accurate calibration of its subcomponents are essential elements to achieve
the best physics performance, e.g. mass and impact paramenter resolution.

?
@ The complete calibration of RICH detectors allows an exclusive selection using particle identification criteria. WHY ONLINE

First alignment Better alignment Without PID cuts Signal With PID cuts @ Minimize the difference between
oy = 92 MeV/c? oy = 49 MeV /c? : online and offline performance.
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: e More effective trigger selection.
140F LHCb Preliminary 180 A LHCb Preliminary

o Stability of the alignment quality,
hence physics performances.

Events/ ( 0.02 GeV/c?)

300

e Some analysis performed directly on
the trigger output.
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Invariant mass distribution for Y — uu [5] : : T invariant mass (Gevle), 0 L pveriant mass (Sotic) :
HH 121 - Invariant mass distribution for B — 77t decay (BY — 7i7t, B — K, BY — 3-bodies, B. — KK, B — K, Ay, — pK, Ay, — p) [1].

NEW PROCEDURE DURING RuUN 11

(GENERAL STRATEGY TRACKING ALIGNMENT AND RICH MIRROR ALIGNMENT

e Automatic evaluation at regular intervals, eg. beginning of the

. . e Based on an iterative procedure: a fit to the residuals
run, fill, or less frequently depending on the task.

distributions, for the RICH mirror alignment, or a
procedure based on the Kalman track fit residuals, for
the tracking detectors.

Finite State Machine:

e Dedicated data sample to perform alignment or calibration

collected with a specific trigger selection line for each task. Offline

e Compute the new alignment or calibration constants in a few configure (initialise)

minutes. /\ inali O(2min ,
q h v if ded Reconstruct the tracks Compute a new set of reset (finalize) ( )
o Update the constants only if needed. using the current alignment constants mini-

@ The same new alignment or calibration constants will be used alignment constants. mizing a global x°. : .
: : : Ready Alignment
both by the trigger and the offline reconstruction. ~_

new constants
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Iterate until the x?>-difference is below a threshold.
: : : sto tart sto
e Two kinds of alignment tasks defined: PO P
OUTER TR ACKER AND RICH CALIBRATION Analyser: perform the track reconstruction based on the alignment 2
constants computed by the iterator. Many instances run in Running |< - Paused
o Evaluation of the new parameters by fitting monitoring parallel on ~ 1700 nodes of the HLI farm. . omHne
histoorams Iterator: collects the output of the analysers and minimizes the x pause
5 ' . . . computing the alighment constants for the next iteration. It
e Evaluated as an online analysis task on a single CPU. runs on a single node.

KEY ELEMENTS

A > A O
IB/ : > > : o Evaluated and updated every run
o Time calibration evaluated by the distance of the track to the wire. REFRACTIVE INDEX HPD 1MAGE
e A single condition which accounts for the global time alignment. @ The refractive index depends on the e Affected by magnetic/electric fields.
e Executed for each run. gas mixture, temperature and e Anode images cleaned, Sobel filter
B300F T T :
e Updated every few weeks. 3 5o LHC O — betorecalibraion | pressure. used to detect edge.
, 5200 —aewean 3§ 1 e Calibrated by fitting expected
§ 1500 Cherenkov angles. &
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@ Procedure based on the Kalman track fit residuals. ot - Ly M4 P
e Mass and vertex constraints used to minimize shearing [/ e g el - :
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VERTEX LocaTor (VELO) A e = | . .
o Retracted by 29 mm for each fill il a © 4 Anode images, before and after cleaning and Sobel filter.
o Alignment evaluated at the beginning of each fill O(1 min). ' /] :
o Update immediately if needed. WA el - R A
o Update expected often but not for each fill. / X /]| B> . o
Tracker (TT, IT, OT) e ol S . o Fit the variation of the Cherenkov angle as a
. . = - function of the mirrors” alignment constants.
e Run after the VELO for each fill. T 1T T1 wRun for each £l
e Update expected every few weeks. = RMS ~44m E o
M S i b H o W e Variation not expected but used as
UON STATIONS. 5 L LR W !fg*%é o monitoring.
e Run for each fill. g sf C e AR
e Variation not expected but used as monitoring. o Max variation~ +10um : :
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Stability of the VELO alignment. [2]
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