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LHCb detector Alighment

The LHCb detector is a single-arm forward spectrometer at LHC * Alignment: the calibration of the position and orientation of

with a pseudorapidity n in the range 2 <n < 5. tracking detectors
Main attention: flavor physics studies.

Alignment varies due to: Direct impact to physics performance
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Outstanding physics results require Reudy * An automatic procedure start at the
an excellent detector performance | beginning of each fill
T * The same alignment constants in the
Reconstruction Running [« Paused trigger as in the offline processing

HLT2 sequence (650 ms)

HLT1 sequence (35 ms)

VELO — T stations
Offline VELO tracking with no pr threshold

simplified Kalman Filter

 LHCb VELO . sl VELO: VErtex LOcator

m y-translation

Preliminary * The closest detector to the beam: ~¥8 mm
L . s ~_d4 * VELO moves: opened during the injection,
closed at the beginning of each fill,

e Based on Kalman method with iterations
10.1016/j.nima.2008.11.094, 10.1016/j.nima.2012.11.192
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VELO > TT: Alignment
initial momentum estimate

calibration

Matching tracking

Offline Kalman Filtering
and clone killing
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* Fake tracks killing . Two Multivariate Classifiers y * \Very stable: an update applied only after

 Best candidate selection * Efficiency gain O(3-5)% I S o st . ;ﬂeif/l;sr;lfaal:]lzizrszzon
in track finding stage * Fake track reduction O(3-5)% : 10 5 g

Alignment number [a.u.]

05/06/2017 - 03/07/2017

Performance
51005"" L R §300:_\ 'E‘1OOE""|""I""""I""I"":
— 90F LHCb Preliminary — e - A [um] 1222 + 23 % 90;_+2012 Data =  1.06 ————F—T—F———— T
& s0f BoIyo | 52500 % B 092+ 001 2 gof —— 2015 Data - E LHCb preliminary -
5 0F E 5 ; [um] 13.8+1.1 © 70§_+2016Data = g _i L - )
&8) 602— _i §200:— 60;— L - S _; 0.95}:_’_ ~ - IP D;
o SOF Bl . o E 150F S0 3 ooF- 3
= —O—mﬁ_‘ = C = =7 E - -
§ 40 E —o—._._.=.=:,;r'_§:$ B 0 LHCb VELO Preliminary 3 - . -—-—4
= 30 i_ [ 2016 Momentum Distribution_i 100:— ‘ 30;_ e : 2012 Data: 6=11.6 + 23'4/pT _; - :_ _: I<i
20 E- —e— 2016 Resolution = ;LHCb Preliminary ™o 200 _p BRE 2015 Data: 0 =12.3 +23.9/p_ —; 0_8:_ —e— Data EM 2015 = \
- % 2015 Resalution E S0p—data is=13TeV. s 10F- 2016 Data: 6 = 12.6 + 24.0/p_ 3 : -~ ]
10 & —e— 2012 Resolution E " data \s= 7 TeV - o= 1e Py 3 - Data 2012 .
OE' L '_|_‘_h : R -data (s= 8TeV °o:""0[5""1|'"'1!5""£""2!5""::>, T T T T T T lp[GleVIZC?O
0 100 200 300 400 001320 25 30 35 40 1p_[c/GeV]
p [GeV/c] N . . .
Primary Vertex (PV) Variables definition
Decay-time resolution: resolution : Impact P.arameter (IP) Average tracking efficiency: on the example of:
N ' resolution: ~13 um, 96% BO — DFK*
45 fs, ~77 um in z direction : >J076 S S ccays
/ for high pr and IP, component
for a 4-track vertex for PV with 25 tracks

The best quality achieved already in the trigger! Analyses can be performed directly on the trigger output!
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