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Introduction

• For this example we are using ttbar mu 0
• mc21_14TeV.601229.PhPy8EG_A14_ttbar_hdamp258p75_SingleLep.recon.RDO.e8

481_s4038_r14362

• How to extract seeding information from Athena in two different ways:
• Summary tables for the track finder printed in the reco log file and the creation 

of SeedCollections

• Ntuple creation (InDetPhysValMonitoring)
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Tables from log.RAWtoALL
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SiSPSeededTracks = Seeding + Kalman extension
for example a 
simulated pion 
may have left 9 
hits, but our reco
only added 8 of 
them to the 
corresponding 
track --> 1 "lost"

the "wrong" 
clusters are 
something like 
the opposite - hits 
added to a track 
that do not come 
from the same 
particle

the ideal tracking
would give zero lost 
and zero wrong hits 
in every case, with 
100% efficiency and 
0% fake rate



Tables from log.RAWtoALL
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high precision if you gained 
/ lost good candidates

SiSPSeededTracks = Seeding + Kalman extension



Seed redundancy
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• We first build SCT seeds 
("SSS")

• Then we run track 
finding with those

• And only then we build 
Pixel seeds ("PPP") and 
make tracks from those, 
removing any we found 
previously.

• As a result, it will 
always look in the table 
like the PPP seeds are 
less efficient at being 
turned into tracks - but 
this is not a property of 
the Pixel per-se, but just 
the result of our choice 
to first run the SCT 
seedsSeeding redundancy = 625825/90365 ~ 7​

Tracks/inputs= 0.095 Tracks/inputs= 0.24



Seed redundancy
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Documentation:

• https://atlas.web.cern.ch/Atlas/GROUPS/P
HYSICS/PUBNOTES/ATL-PHYS-PUB-2021-
012/

• https://cds.cern.ch/record/2815589

Seeding redundancy ~ 7​ (mu=0. Itk)

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2021-012/
https://cds.cern.ch/record/2815589


Efficiency and fake rate plots from dummy 
tracks
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• These seeds are not expected to map 1:1 to tracks - there will always be 
many "good" seeds corresponding to one track, and an efficient seeder will 
not only find at least one seed per track, but also avoid processing too 
many seeds per track (otherwise, we would be wasting CPU cycles finding 
the same thing over and over)

• If we want to study the fraction of seeds where not all hits come from the 
same true particle, we can look to the "fake" plots IDPVM. Caveat
• The seed track collection basically uses the three space-points to 

estimate a trajectory and then attempts to add the detector 
measurements that are used to form the 3D space points forming the 
seeds to the trajectory to build a track candidate. But it may drop some 
of them, if they are not compatible with the trajectory model, and the 
trajectory estimate itself is also not really a part of the seed.

• So seed eta/pt/phi are not the pt/eta/phi the seed reports in the real 
reconstruction



Efficiency and fake plots 

8

But another way of looking at it could be to monitor

• Efficiencies

• Seed redundancy (number of seeds processed : number of tracks reconstructed)

• It is something like a measure of how many times - on average, including both "good" 
duplicates and random combinatorics - we process a seed per track we find

• CPU speed

Together, these will encompass the effect of both genuine and incorrect seeds, in a metric which 
may be more meaningful than a "seed fake rate" on its own



Efficiencies
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Tracks Seeds

Efficiency drop around 1 < eta < 2 due to the loss of the seeds. 
It can be recover but at the coast of CPU in seeding and track finding: 
https://indico.cern.ch/event/1268668/contributions/5346716/attachments/2625407/4540151/UpgradeTracking_230405.pdf



Fake rates in seeds
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CPU Time
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• Virtual memory (vMem) is memory that is allocated by virtualization systems.
• The malloc() function stands for memory allocation, that allocate a block of memory 

dynamically



Purity
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•Number of HITS that are 
generated by true particles. 
"TruthMatchProbability" 
decoration on the seed track 
collection. Caveat

• These are defined as the 
fraction of the 
measurements on the seed 
that come from the same 
truth particle

• So 1.0 = perfectly pure, all 
measurements from the 
same truth particle



Outlook
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• First time looking to the seeding in ITK

• We already know what kind of information we can extract from Athena

• The idea is to discuss with ITK experts the interesting studies/comparisons to 
follow up and see if the current seeding performance is good enough for HL-
LHC phase

• Most likely to be part of the Software Performance of the ATLAS Track 
Reconstruction for HL-LCH paper/note


