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Tracking at CMS: Tasks and Challenges
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Tracking at CMS : Tasks and Challenges P

https://twiki.cern.ch/twiki/bin/view/CMSPublic/LumiPublicResults
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Requirements: fast and accurate
 High efficiency

* Low fake rate

* Precise track parameters

* Quickly!




Tracks Reconstruction. Muon Case

Common steps of reconstruction:

1. Clustering and Seeding - using combination o o T
of hits to provide track candidate F?fé : ﬂ

2. Track building - adding compatible hits to /‘— | I |
predicted trajectory. Updating parameters

3. Final fit - adding vertex, taking into account 3. Track building e L

estimation of parameters and uncertainties 111/ 7/ ﬁ//?-
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detector defects, smoothing trajectory, final
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Tracks Reconstruction. Muon Case

Common steps of reconstruction:

1. Clustering and Seeding - using combination
of hits to provide track candidate

2. Track building - adding compatible hits to
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How to Find the Right Muon. Isolation

See “New Physics” reports :
Y. Korsakov

K. Slizhevskiy

S. Shmatov i
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\J/ A Muons from QCD dominate.

See “New Physics” reports : 'We need to distinguish signal muons. How?
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Triggering

Conditions: L;,s ~103* cm™2s71

* 40 MHz
* ~400 Tb per second

Extremely overloaded!
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Triggering

Conditions: L, ~2 X 103* cm™2s71 Requirements: few but interesting & quality
* 40 MHz » High efficiency
* ~400 Tb per second * High purity
Extremely overloaded! * Computing economy
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Triggering

Requirements: few but interesting & quality
» High efficiency

* High purity

* Computing economy

Conditions: L;,,¢; ~2 X 103* cm™2s71
* 40 MHz
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Extremely overloaded!
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Muon Identification

Electroweak precision measurements requires high quality muon tracks.

Special Identification algorithms are used

Tight Muon

The candidate is reconstructed as a
Global Muon

¥2/ndof of the global-muon track fit
<10

At least one muon chamber hit
included in the global-muon track
fit

To suppress hadronic punch-
through and muons from decays in

flight

Muon segments in at least two
muon stations

To suppress accidental track-to-
segment matches

Its tracker track has transverse
impact parameter de <2 mm W.I.t.
the primary vertex, d, <5 mm

To suppress cosmic muons and
further suppress muons from decays
in flight and tracks from pileup

Number of pixel hits > o.
number of tracker layers with hits >5

To guarantee a good

pp measurement, for which some
minimal number of measurement
points in the tracker is needed

-------
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Conclusions
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Conclusions

Existing methods of muon tracks
registration, its parameters measurement
and background suppression demonstrate
high efficiency and accuracy, and allow us
to  successfully perform  precision
measurements with muons
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New technics and algorithms (mKkFIT
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Muon p; Resolution
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Muon Energy Loss

PDG(Eur.Phys.J.C15:163-173,2000)
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CMS

SUPERCONDUCTING CALORIMETERS
COIL _ ECAL Scintillating PboWO, HCAL Plastic scintillator
Crystals - copper
—a Z sandwich

_ IRON YOKE

Total weight : 12,500 t
Overall diameter : 15 m
Overall length : 21.6 m
Magnetic field : 4 Tesla
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Cathode Strip Chambers (CSC)
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