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Simulation Task Overview
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q Timeline

q Simulation Status

§ Geometry and segmentation

§ Detector response

q Simulation Studies

§ Angular resolutions at PID detector

§ Impact on pattern recognition

q pre-TDR
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𝝁𝑹𝑾𝑬𝑳𝑳-BOT

CyMBaL

𝝁𝑹𝑾𝑬𝑳𝑳-ECT

Simulation progress and studies discussed at
MPGD DSC-Simulation Meetings:

 https://indico.bnl.gov/category/497/

https://indico.bnl.gov/category/497/


Timeline
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q Timelines shown in previous TIC meetings have the main pre-TDR drafting period extending to the end of 

October with the full ePIC contribution draft ready by around the end of  2024

§ Campaign used with pre-TDR ~Oct (my assumption)

§ S&C will continue software development throughout pre-TDR

process 
design phase structuring the 

effort

writing
(TDR/notes)

draft ePIC 
pre-TDR

Preparing 
papers for
publicationMid Jan.24

Late 2024
End Oct. 24Mid Mar.24

Early 2025

ePIC pre-
TDR (CD-2)



Realistic Detector Description
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q All detectors currently use pixelized sensors

§ Transition to strips may require modification to hit reconstruction algo.
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Realistic Detector Description
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q All detectors currently use pixelized sensors

§ Transition to strips may require modification to hit reconstruction algo.

q CyMBaL

§ Lots of work led by Yann to make CyMBaL more realistic (PR 732) – (Yann, CEA Saclay)

§ Defines new DD4HEP 𝑟𝜙 − 𝑧 pixelized segmentation

§ Should be merged into main branch soon
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https://github.com/eic/epic/pull/732


Realistic Detector Description
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q All detectors currently use pixelized sensors

§ Transition to strips may require modification to hit reconstruction algo.

q CyMBaL

§ Lots of work led by Yann to make CyMBaL more realistic (PR 732) – (Yann, CEA Saclay)

§ Defines new DD4HEP 𝑟𝜙 − 𝑧 pixelized segmentation

§ Should be merged into main branch soon

q 𝜇𝑅𝑊𝐸𝐿𝐿-BOT

§ Material description in good shape. 

§ Minor revisions to be implemented to better match current design -- (Matt, TU)

§ Will be ready for Sept. campaign

§ Uses 𝑥 − 𝑦 pixelized segmentation
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q All detectors currently use pixelized sensors

§ Transition to strips may require modification to hit reconstruction algo.

q CyMBaL

§ Lots of work led by Yann to make CyMBaL more realistic (PR 732) – (Yann, CEA Saclay)

§ Defines new DD4HEP 𝑟𝜙 − 𝑧 pixelized segmentation

§ Should be merged into main branch soon

q 𝜇𝑅𝑊𝐸𝐿𝐿-BOT

§ Material description in good shape. 

§ Minor revisions to be implemented to better match current design -- (Matt, TU)

§ Will be ready for Sept. campaign

§ Uses 𝑥 − 𝑦 pixelized segmentation

q 𝜇𝑅𝑊𝐸𝐿𝐿-ECT

§ Efforts taken over by Mariangela, Lucilla, and INFN Roma group

§ Implementing: disk segmentation, frame implementation, proper inner disk hole

§ Uses 𝑥 − 𝑧 pixelized segmentation

https://github.com/eic/epic/pull/732


MPGD Simulation Status Summary

8

q Overall Status

§ All detectors

Ø have reasonable overall material budgets

Ø Implement pixelated sensors with fixed spatial resolutions

§ CyMBaL (soon) and 𝜇𝑅𝑊𝐸𝐿𝐿-BOT are segmented and have frames

§ 𝜇𝑅𝑊𝐸𝐿𝐿-ECT simple geometry, e.g. no geometry segmentation or frames implemented

q Needed/Missing

§ Replacing pixelated sensors with strips

Ø May require modification to space point reconstruction algorithm, e.g. pixel (2D) à strips (2x 1D)

§ Performance dependance on track angle

§ Electronics noise
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ePIC Simulation Workflow
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ePIC Simulation Workflow
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Sim Tracker Hit Silicon 
Digi Raw Tracker Hit Tracker 

HitReco

Tracker Hit
Tracker

Measurement
FromHits

Measurement2D

q Github Repos

§ Geometry: epic

§ Digitization/Reconstruction: EICrecon
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Maps tracker hit to ACTS surface 
to be included in track fitting

Applies charge (energy) threshold cut 
and moves hit to center of cell ID

Uses cell ID to reconstruct hit position 
and sets hit resolution

https://github.com/eic/EICrecon/blob/main/src/algorithms/digi/SiliconTrackerDigi.cc
https://github.com/eic/EICrecon/blob/main/src/algorithms/digi/SiliconTrackerDigi.cc
https://github.com/eic/EICrecon/blob/main/src/algorithms/tracking/TrackerHitReconstruction.cc
https://github.com/eic/EICrecon/blob/main/src/algorithms/tracking/TrackerMeasurementFromHits.cc
https://github.com/eic/EICrecon/blob/main/src/algorithms/tracking/TrackerMeasurementFromHits.cc
https://github.com/eic/EICrecon/blob/main/src/algorithms/tracking/TrackerMeasurementFromHits.cc
https://github.com/eic/epic
https://github.com/eic/EICrecon/tree/main


Detector Response
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q Realistic detector response to be implemented via test beam data

q Questions:

§ How and where to implement test beam results into simulation framework and workflow?
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Test Beam Results

eRD108 eRD108eRD108



Simulation Studies
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q Angular resolutions at PID (hpDIRC) – (Matt, Shyam)

§ Study nearly completed and studied the impact of

§ Material and MPGD spatial resolution -- completed

§ Tracklets formed from MPGDs + AC-LGADs -- completed

§ Final checks -- ongoing

§ Impact of BIC – ongoing

q MPGD impact on pattern recognition – not started, (no one assigned to task)

§ Complete study needs background embedded environment with simulation time frames to 

assess sensitivity to spatial and timing resolution 

§ Use only background embedded simulation data to get an initial impact on spatial resolution

q Occupancy -- not started, (no one assigned to task)

q Radiation dose – (Sourav)
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Pre-TDR Structure
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pfRICH General Meeting: June 27th ,2024 



General Writing Strategy
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qPre-TDR page limited to ~15 pages/subdetector. 

qAdditional details will need to appear in appendices 

qPre-TDR edit privileges limited (e.g. to DSLs)

qCreate private overleaf to allow all MPGD contributors to edit document

§ Clone pre-TDR structure
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General Plots Needed
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q Associated MPGD requirements

§ Aid in achieving angular resolution into hpDIRC

§ Providing additional hit points for track reconstruction

§ Provide fast timing resolution (~10ns) to separate events from adjacent bunches
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q Associated MPGD requirements

§ Aid in achieving angular resolution into hpDIRC

§ Providing additional hit points for track reconstruction

§ Provide fast timing resolution (~10ns) to separate events from adjacent bunches

q Detector performance plots

1. Number of tracker hits vs. eta vs. pT

2. MPGD hit occupancy – can use signal + background files

3. MPGD radiation dose

4. Detector acceptance (vs. eta, momentum)

5. Detector material: 2D (theta, phi), 1D (eta)

6. Test beam results 

7. MPGD performance within embedded backgrounds (and time frames)

8. Residuals and hit distributions


