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The EIC collider

- At RHIC tunnel at BNL, co-hosted JLab
- Peak CM energy of 140 GeV
- Luminosity up to 1034 cm2/s (500 kHz)
- Ion species: Deuterium to Uranium
- Data taking in 2030s

Main physics topics:

- Nuclear structure at high precision
- Origin of the proton’s mass
- Effects in dense medium
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ePIC experiment

- Tracking at Far-backward, Central, Far-forward
- Streaming readout (only software trigger)
- Goal of rapid turnaround from data to physics analyses (Tracker 

calibration/alignment <1 day)
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Tracking detectors at ePIC

- Central B=1.7 T
- SVT tracker

- based on 65 nm CMOS MAPS (ALICE ITS3)
- 20μm pitch
- Inner Barrel (3), Outer Barrel (2) and Disks (5+5)

- MPGD and AC-LGAD provide
- additional point measurements
- fast timing for background suppression

- B0 tracker at far-forward
- AC-LGADs, 20μm pitch

- Low-Q2 taggers at far-backward
- Timepix4, 55μm pitch
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ePIC Software Stack

- EIC software is founded on a declared principles statement
- Intentional reliance on external dependencies for collaboration with HEP/NP 

communities
- Container-based deployment enables monthly simulation campaigns 

providing full physics event simulation and reconstruction
- Suite of validation benchmarks (detector and physics) ran for each change
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https://eic.github.io/activities/principles.html


Acts version upgrades at ePIC

- We attempt to keep close to upstream, use ActsExamples:: where possible
- Mega PRs #1525, #1715 to get things compiling
- Additional PRs to fix regressions
- Roll out ~1 major release per campaign until update exhausted
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https://github.com/eic/EICrecon/pull/1525
https://github.com/eic/EICrecon/pull/1715


Event Data Model and algorithmic flow in EICrecon

EICrecon framework is based around passing 
constant objects (only PODIO objects can be 
saved to disk or used in truth associations)

Potentially, would like to define traits for track 
types in our EDM4eic.

EICrecon “algorithms” implement functionality 
using Acts:

- Orthogonal seed finding
- CKF track finding
- Track projection onto other detector planes
- Vertex finding
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Acts setup at ePIC

- Acts geometry constructed through 
DD4hep – produces “legacy” layers

- Switched to realistic seeding by 
default since last year

- Orthogonal Seed Finder
- deltaRMaxTopSP = 45 in seed filter to 

catch more of interaction diamond
- Track parameters determined using our 

own circle (x-y) and linear (r-z) fits
- Greedy Ambiguity Resolution Solver

- maximumSharedHits = 1
- nMeasurementsMin = 3
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Full Pythia DIS simulation with beam effects

Studies by Barak Schmookler



Central tracking performances

Requirements specified by Yellow Report met in 
central region

Current study using single charged pions. We 
are close to include background and electronics 
noise.

9Result from pTDR by Shujie Li



Vertex finding
- IterativeVertexFinder for primary vertexing:

- ZScanVertexFinder
- FullBilloirVertexFitter
- HelicalTrackLinearizer
- ImpactPointEstimator
- reassignTracksAfterFirstFit = true
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Slide by Rongrong Ma

ePIC simulation 24.11.2                     
Λ → pπ

Work in progress by Bishoy H. Dongwi

- Acts for secondary vertexing via 
AdaptiveMultiVertexFinder



ePIC Event Display

- “Firebird” is available online https://eic.github.io/firebird/display
- Lead developer - Dmitry Romanov (JLab)
- Based on HSF’s “Phoenix” display
- An explicit charge is to support development of the reconstruction, including 

Acts geometry and measurement visualization
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https://eic.github.io/firebird/display


Potential future projects

- Algorithm parameter value optimization (multi-objective optimization)
- GNN track finding for far-detector tracking
- Streamlined material deployments (CI detects if outdated and recomputes)
- 4D-tracking as part of holistic reconstruction for unfolding timeframes (1ms) 

into individual events (bunch crossing)
- Iterative refitting with PID hypothesis
- Telescope type detectors at ePIC using Acts
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Ongoing issues

- Seeding efficiency at low momentum (See Barak Schmookler’s talk on 
Wednesday)

- Track projection and propagation (See Matt Posik’s talk on Wednesday)
- Missing BTOF hits (evidence points to wrong covariances wrt local/global 

coordinates, but would be useful to have debug mode in Acts)
- UV strip geometry in MPGD (ref by Yann Bedfer)
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https://indico.cern.ch/event/1501989/contributions/6495407/
https://indico.cern.ch/event/1501989/contributions/6495342/
https://indico.bnl.gov/event/27217/contributions/104870/attachments/60671/104185/Bedfer_EPIC0319.pdf


Conclusion

- ePIC is moving full speed towards TDR
- We are gaining expertise in development of Acts-based track reconstruction
- ePIC members appreciate the support from the Acts project
- More detailed studies are ongoing including effects of

- Full backgrounds (beam gas, synchrotron radiation, electronic noise)
- Realistic digitization
- Full timing information

- Acts has full potential to realize ePIC’s tracking capabilities towards the 
science goals of Electron-Ion Collider 
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