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Geometry in DD4hep

● ✅ Reparameterized geometry implementation to make 
changing/swapping single components more 
straightforward for non-experts.

● ✅ Identified geometry subassembly structure for proper 
translation into ACTS

● ✅ Implemented main support structures
● ✅ Implemented ECCE vertex and sagitta layers
● 🚧 Rest of main tracker should be ready by convener 

meeting tomorrow.
○ 🚧 Material scan for reconstruction (Shujie)
○ 🚧 Automatic ACTS material map generation
○ ❌ Implement other tracker variations as needed

● 🚧 B0 tracker implemented, working with Acts 
developers to support off-axis geometry translation 
(Sakib)

https://indico.cern.ch/event/1168491/&sa=D&source=editors&ust=1654186473856611&usg=AOvVaw0RE2uC1H8F0CxY-qjglYpV


Reconstruction in Juggler/Gaudi

● ✅ Truth seeded tracking: truth seeding followed by the Acts 
CKF algorithm

● ✅ Simple vertexing and DCA using Acts
● 🚧 More realistic vertex finding (Wenqing and Yue-Shi)
● 🚧 Realistic track seeding (Yue-Shi), almost complete.
● ✅ /🚧 Arbitrary track projections
● ❌ Realistic background merging during digitization step 

(no-one allocated, various models available in DD4hep)
● ❌ Cross-validate tracker implementation against ECCE 

proposal
● 🚧 Store additional trajectory info for diagnostics, working with 

Acts and Podio teams on the data model.



Tracker data structures

● ✅ Full-featured data structures for 
translation of ACTS results to the 
reconstruction data model

● 🚧 Migrate tracking structures 
upstream into EDM4hep



Running the reconstruction

● Tutorial 3 shows a simple example of running the Juggler algorithms (first start with the 
QuickStart guide). Can run everywhere (uses singularity on Linux, Docker on MacOS, 
and CVMFS where available).

● In a nutshell, Juggler is a set of Gaudi algorithms that are executed by the Gaudi 
framework. They include the digitization and reconstruction steps. The simulation itself 
is directly driven from DD4hep. A typical workflow would include running event 
generation, then simulation, then the digitization and reconstruction.

Minimal example of running just truth-seeded tracking (being updated for Project Detector geometry): 
https://eicweb.phy.anl.gov/EIC/benchmarks/reconstruction_benchmarks/-/blob/master/benchmarks/tracking/options/track_reconstruction.py
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https://eic.phy.anl.gov/tutorials/eic_tutorial/part3/running_juggler
https://eic.phy.anl.gov/tutorials/eic_tutorial/getting-started/quickstart
https://eicweb.phy.anl.gov/EIC/benchmarks/reconstruction_benchmarks/-/blob/master/benchmarks/tracking/options/track_reconstruction.py


Joint CompSW & SimQA Office Hours

● DD4hep-based software stack:
Monday, Friday 2pm EDT
Wednesday alternating 2pm and 8pm EDT

● Fun4all-based software stack:
Tuesday alternating 3pm and 8pm EDT

Links distributed to through indico.



Summary

● 🚧 Initial geometry implementation tentatively ready this week
● 🚧 Integration of far-forward tracking making progress
● 🚧 Good progress on more advanced topics, such as realistic 

seeding
● ❌ Need WG support to help validate the tracker implementation, 

and to implement new detector setups
● ✅ Use office-hours for real-time help, or Mattermost outside of 

the office hours!
● ✅ Will restart weekly tracking meeting with ACTS developers 

(organized by Shujie), currently Mondays at 10:30am EDT. 
Expect we will re-optimize this time slot, and add meeting to 
Indico.


