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Tracking Efficiency for Short Tracks

o New method: tracking efficiency for
short tracks

o Determined in-situ from data
@ Shorten one long track per event to a

certain length
Re-reconstruction B .
Shortening on the basis of clusters

o Full re-reconstruction of the track
remains i.e. seeding, pattern recognition,

Efficiency Matching of reco. track to
(as a function of the track length) sel. track: AR < 001
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Tracking Efficiency for Short Tracks

Which track length is still efficiently reconstructed ?
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Even tracks with only 3 hit layers can still be reconstructed
with an efficiency of *5- = 66 - 72 %, [/] = hit layers
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Impact of Decreasing Track Length on Momentum Resolution

5 track parameters (track helix) retrieved from reconstruction — resolutions

Momentum resolution determined from

9 - Prit Work
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Fitting Procedure for Resolution Residuals

passed tracks with p,> 40 GeV

1‘;35} J 22/ ndf 17.38/15
= r Constant 32.75 + 4.21 1
30', Mean  0.0004675 + 0.0002890 o DISt”bUtlon Of A( ) Uue - P;eReco
C Sigma X + 0.
. | Some 000e67 +0000% | @ 'true’ <> from pre-selection, before
251 removal and reRECO
20: @ Fit with gaus function — problem:
- Distribution of A(i) broadens with
e decreasing amount of hit layers,
N Statistics decrease (massively)
10l @ Rebin distribution until 65 % of all
r entries lie in the peak
5[ (Peak := mean =+ 1 stdv.)
- O Fit in a range of mean* + 1 stdv.
Oilll\lll\l\\‘ Ll lmlﬂﬂﬂuhuhu
0 170.08-0.06-0.04-0.02 0 0.02 0.04 0.06 008 01 @ 01 = Ogaus (+ error)
P, P

Example: production with 4 hit layers remaining per
track
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Nominal Track Momentum Resolution

CMS simuiation preliminary
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https:/ /twiki.cern.ch /twiki/bin /view/CMSPublic/PhysicsResultsTRK
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Impact of Decreasing Track Length
and ¢
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Impact of Decreasing Track Length on Vertex Resolution

g ; Private Work
=,90= Vertex resolution determined from MC for
S 80- <30 tracks defining vix. tracks with average length:
70; o Difference between reco. tracks’ and gen.
s0E- 30 - 60 tracks defining vix. particles’ parameters
505 o Vertex resolution for muons with p; ~
F 100 GeV, || < 1.4 : 10 um (trans.),
407 . > 60 tracks defining vix. 30 I
i jm (long.)
30— Ml o Studied deviation in vertex resolution for short
20— —_—— tracks:
£ == . ..
10 e —H— o In bins of nr. of tracks defining the vertex
o- ! ! ! ! ! !

e Bins of p¢ and || planned with more
statistics

o 2016 RunB, 1079 sel. tracks,
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transversal (xy)
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Impact of Decreasing Track Length on Vertex Resolution

g 50 = Private Work
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longitudinal (z)

Vertex resolution determined from MC for
tracks with average length:

o Difference between reco. tracks’ and gen.
particles’ parameters

o Vertex resolution for muons with p; ~
100 GeV, |n| < 1.4 : 10 pum (trans.),
30 pm (long.)
Studied deviation in vertex resolution for short
tracks:

o In bins of nr. of tracks defining the vertex

e Bins of p: and || planned with more
statistics

@ 2016 RunB, 1079 sel. tracks,
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