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7 Truth Tracking214

In order to study tracking performance, a “truth tracking” tool has been developed. The truth tracking215

concept represents the ideal pattern recognition in the presence of material interactions. To do so, hits216

created by one single particle in the simulation are grouped together to form track candidates. These are -217

after passing the main requirements also applied in the pattern recognition - further fitted by the standard218

track fitter. Thus, inefficiencies and resolution effects due to material interactions are properly modelled219

by the truth tracking. Since multiple links from crated hits to particles are allowed in the ATLAS truth220

strategies, even finding partly or overlapping tracks in dense environments is possible.221

Comparison with Monte Carlo samples reconstructed with truth tracking identifies the cases where222

the usual tracking algorithm fails. For example, tracks should be preferentially lost in the core of high223

pT jets, as studied in this note.224

Figure 11 shows that both number of tracks and
∑

p track
T only differ in the core of the jet (∆(Rtrk,Jet)<∼225

0.05). This dependence once again points to merged tracks as the most likely to be lost in reconstruction.226

Figure 12 shows the mean number of pixel hits found by the truth tracking increases by ∼ 3%. Figure 12227

shows that the number of shared hits increased by ∼ 1%. Further plots are shown in E.228
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Figure 11: (a) Mean number of tracks per bin and (b) Mean value of
∑

p track
T per bin as a function of

∆(Rtrk,Jet), the distance between the track and the jet, for bins in p
jet
T for nominal and truth tracking.

Jets are reconstructed with the anti-kt(R = 0.4) algorithm and calibrated using the EM+JES calibration

scheme.

8 Conclusions229

Comparisons of the 2012 data and the simulation for tracks inside jets indicate the the simulation repro-230

duces the distributions of hits, shared hits and holes fairly well. Samples generated with Pythia8 and231

Herwig++ equally match data. Monte Carlo based studies indicate that the fake rate remains low for all232

p
jet
T

when we neglect pile-up. Above p
jet
T
∼ 500 GeV, stiff tracks near the core of the jet are preferen-233

tially lost, leading to an overall loss of about 20% in
∑

p track
T by 1 TeV, again neglecting pile-up. Inner234

detector hit quantities show little pile-up sensitivity, except for a ∼ 8% increase in TRT hits. The recent235

pixel cluster splitting neural network only affects the core of high pT jets, finding slightly more number236

of tracks. Studies with truth tracking samples confirm that merged tracks in the core of high pT jets are237

prefentially lost.238
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Tracking in Jets
•  JZ6W samples produced with truth-seeded tracking, and nominal reconstruction
•  Full set of JZNW slices on their way (release problems, but hope to resolve quickly).

•  Significant increase in # tracks and ΣpT
tracks when using truth-seeded tracking.

29th October 2013


