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identification with the ATLAS detector
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Reconstruction strategies

Combined Standalone Segment tagged
o Use ID+MS o Use MS only o ID track tagged from MS
o Best momentum o Extend acceptance o Increase efficiency in poorly

resolution to |n| < 2.7 instrumented regions




Efficiency measurement: the Tag and Probe method

To measure muon reconstruction efficiency, dimuons decay of Z, J/w are used.
The total reconstruction efficiency can be factorized as €7¢® = M5 e0mblD

Its measurement is performed in two steps, using the Tag and Probe method:

o One combined muon: TAG

o One track on the other side of PROBE+
the detector: PROBE muonTrack?

— Search for a reconstructed muon
track associated to the probe:
MATCH

Matched
Probes

NProbes

MS comb

measure of € "¢

o Inner Detector track as probe

o Combined track as match An example, with Inner Detector tracks used as probe and

v
combined tracks as matching tracks
measure of /P

© Muon Spectrometer track as
probe

o Inner Detector track as match




Selection for Z — up Tag&Probe

MS Ecomb

First step: measure € using Inner Detector tracks as probe:

o Vertex with 34 tracks (avoid cosmic background)
o TAG - Combined muon

e pr >20 GeV, |n| < 2.4

e Muon fired trigger (to avoid biased efficiency)
AR<0.4

e Isolation cut: % < 0.2
T

o0 PROBE - Inner Detector track

e From same vertex as tag
Opposite charge
pr > 20 GeV, |n| < 2.5

. ZPAR<O,4
e Isolation cut: =—577— < 0.2
Pt

o Invariant mass: |myu, —mz| < 10 GeV
e Azimuthal separation of tag and probe tracks, |A¢| > 2

o MATCH - Combined Track associated to Probe
e AR < 0.1 between probe track and reconstructed muon




Rejection power on background
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Results on Combined Muons using Z — puu events
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Results on Combined Muons using Z — puu events
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Improvements adding Tagged Muons
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Efficiency with different muon tightness definition

Both plots show Combined 4+ Segment Tagged muons.

;
|

> 1 ] > [y
o g = o
S E - e e T $ E E
5095 T = E 5095 £ E
09 £ = o 0.9 =
0.85 E 0.85 ++* E
E + | E 3
08 F -+ E 08 F =
0.75 & Autumn reprocessing = MC | = 0.75 & Autumn reprocessing = MC | =
0.7 E 2010 data, Work in progress - data E 07 E 2010 data, Work in progress -+ data E
1.05 £ E 1.05 E
% 1 Eguren_g.—0—o . o 010l 0" ® B '; I'(}') 1 i. o0 0 0 o o 0 o8l% o o o 0o -0 0-0_ -0
0.95 E . - 0.95 F %
25 2 -15 -1 05 0 05 1 15 2 25 25 -2 15 -1 05 0 05 1 15 2 25
n n

Tighter definition of muons Looser definition of muons
o High efficiency in the whole detector o Very high efficiency in the whole detector
o Very good agreement with MC o Perfect agreement with MC

o Efficiency flat in the whole detector (apart
from acceptance gap at n = 0)




Results on Combined Muons using J/¥ — pu events
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Efficiency at low pr

o To study efficiency at low
pr , J/¥ — pup is used

o Allow for a measurement of
the efficiency turn on curve

o Adding Segment Tagged
muons to the Combined rises
the efficiency especially for
very low pr muons
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Final step: the ID efficiency
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Conclusions

o The muon efficiency was measured on data using the Tag and Probe method on dimuons
decay of Z and J/¥

o Muons can be identified down to pr ~ 4 GeV
Constant efficiency for pr > 6 GeV: 97.2% + 0.2%

Data and MC simulation in agreement between statistical error
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