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Motivation

• We recently updated our seeding infrastructure in EICRecon.
• Previously, we passed our tracker hits into an algorithm called the Acts 

Orthogonal seed finder.
• Now, we use the updated, modular seed-finding infrastructure in Acts. 

(Details on next slide.)

• In this presentation, we look at the seed-finding and track-finding 
efficiency for single-particle simulations with the old (Orthogonal) 
and new (Seeding2) approaches. 

• We can do direct comparisons between both approaches in our 
current version of EICRecon.
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Seeding2: ACTS Orthogonal Triplet Seed Finder
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How triplets are built, and how they're scored

Build KD-tree

index all space points

in (φ, r, z)

Middle SP cuts

r / z / φ region

of interest

Box search

Δφ, Δr, Δz windows →

candidate bottoms & tops

Doublet + helix fit

cotTheta, impact,

scattering cuts

Seed filter

weight, rank,

cap per middle SP

Seed weight (computed per top candidate, for a fixed bottom–middle doublet)

w  =  c₁·N
t
  −  c₂·d₀   ( − c₃·|z₀|  only if seedConfirmation = true )

N
t
  = number of other top candidates (same bottom–middle pair) that are curvature-consistent and ≥ Δr

min
 apart, capped at compatSeedLimit.  d₀, z₀ = impact parameter, vertex z of the 

fitted helix.

maxSeedsPerSpM  keeps only the top-(maxSeedsPerSpM + 1) weighted seeds per middle space point — the cap is applied independently for every middle SP

Only φ, r, z drive candidate finding — no timing information is used at any stage of this algorithm.



Simulation configuration
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Simulation configuration
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Single-muon simulations at fixed momentum 
from eta = [-4,4] and (vx, vy, vz) = (0,0,0): 

0.3, 0.4, 0.5, 1.0, 2.0, 5.0, 10.0, 20.0 GeV/c



Simulation configuration
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For each simulation, run EICRecon with different seeding 
configuration and different phi search window maximum.

Note how SVT noise is turned off for these simulations.



Results at low momentum: p = 0.5 GeV/c
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Efficiency definition: 
(Number of events with at least one 

reconstructed track) / (Total number of 
events in true eta bin)  



Results at low momentum: p = 0.5 GeV/c

9/10/2026 8

Efficiency definition: 
(Number of events with at least one 

reconstructed track) / (Total number of 
events in true eta bin)  



Results at low momentum: p = 0.5 GeV/c
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Efficiency definition: 
(Number of events with at least one 

reconstructed track) / (Total number of 
events in true eta bin)  

Result makes sense, since previously-identified 
hardcoded cut is not present in new seeding framework.



Results at low momentum: p = 0.5 GeV/c; seed-level
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Efficiency definition: 
(Number of events with at least one found 
seed) / (Total number of events in true eta 

bin)  
Efficiency at seed level is (almost) 

equivalent to efficiency at track level.



Results at higher momentum: p = 1 GeV/c
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Efficiency definition: 
(Number of events with at least one 

reconstructed track) / (Total number of 
events in true eta bin)  



Results at higher momentum: p = 20 GeV/c
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Efficiency definition: 
(Number of events with at least one 

reconstructed track) / (Total number of 
events in true eta bin)  



Results at higher momentum: p = 20 GeV/c
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Efficiency definition: 
(Number of events with at least one 

reconstructed track) / (Total number of 
events in true eta bin)  

For simulations above 1 GeV/c, we see the 
Seeding2 framework giving lower 

efficiency in the barrel region compared 
to the previous Orthogonal framework.

At these momenta, there is limited or no 
impact of changing the search window.



Results at higher momentum: p = 20 GeV/c; seed level
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Efficiency definition: 
(Number of events with at least one found 
seed) / (Total number of events in true eta 

bin)  
Efficiency at seed level is (almost) 

equivalent to efficiency at track level.



Conclusions/Next steps

• Conclusions:
• At low momentum (500 MeV/c and below), we see that the seeding2 framework 

works better than the older Orthogonal algorithm when we increase the 
deltaPhiMax parameter. This is expected, since the new seeding framework does 
not contain the hard-coded cut we had before.

• At higher momentum (1 GeV/c and above), we see that the new seeding 2 
framework gives lower efficiency in the barrel region. This inefficiency exists at 
the seed level (and therefore at the track level).

• Next steps:
• Single-particle simulations: Identify the reason for the lower efficiency in the 

barrel region.
• DIS simulations: perform a similar seed-finding efficiency and tracking efficiency 

study with DIS events. 
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