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https://acts.readthedocs.io/en/latest/tracking.html

Material Effects in Track Propagation

Track parameter:

Covariance Matrix:
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https://acts.readthedocs.io/en/latest/tracking.html

Material Effects in Track Propagation

trajectory
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Material effects:
Cov increased

e Deflection and offset — averaged to O, ! due to material
increased uncertainties _ effects
Cov evolved in
e Energy loss — reduced trajectory time
energy

e Hadronic process — disintegration etc.




Material mapping with ACTS v30+

For existing script with ACTS v21, see
instructions: https://indico.bnl.gov/event/20842/

code:
https://eicweb.phy.anl.gov/EIC/benchmarks/detector benchmarks/-/tree/material map script ACTSv2

1/benchmarks/material maps

Major revision of material mapping script: pre-compiled executable — python scripts

- flexible and easy to maintain
« user-friendly and transparent

ACTS tutorial: https://acts.readthedocs.io/en/latest/examples/howto/material mapping.html

code will be maintained at https://github.com/eic/snippets/tree/main/Tracking



https://indico.bnl.gov/event/20842/
https://eicweb.phy.anl.gov/EIC/benchmarks/detector_benchmarks/-/tree/material_map_script_ACTSv21/benchmarks/material_maps?ref_type=heads
https://eicweb.phy.anl.gov/EIC/benchmarks/detector_benchmarks/-/tree/material_map_script_ACTSv21/benchmarks/material_maps?ref_type=heads
https://acts.readthedocs.io/en/latest/examples/howto/material_mapping.html
https://github.com/eic/snippets/tree/main/Tracking

Material mapping workflow

Step 0: determine the mapping envelope in DD4hep description file

— for performance purposes, a typical material map only contains the tracking
envelope, e.g. epic_craterlake tracking _only.xml

— all material mapping surfaces should be ACTS compatible (i.e. through
DD4hep ACTS plugins)
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Material mapping workflow

Step 1: material recording

python material recording ePIC.py -1 epic XxXX.xml

1)
2)

build DD4hep detector geometry
run DD4hep simulation with geantino, and record materials along the projective

trajectories

-n 1000 -t 1000

epic_craterlake tracking_volume.xml

|

material_recording_ePIC.py

geant4_material_tracks.root




Material mapping workflow

Step 2: configure mapping surfaces in geometry-map.json (see
https://indico.bnl.gov/event/20842/ )

Surface objects
ordered in a binned
SurfaceArray object.

layer
thickness /~

representing surface

\ 4
X

/ layer

§ o approach
radius mPeB approac’ln surface
(including envelope clearance)

outer approach surface
(including envelope clearance)

X-y view of a CylinderLayer approach 2

(with planar detection elements)
courtesy of C. Allaire



https://indico.bnl.gov/event/20842/
https://indico.cern.ch/event/1295479/contributions/5616082/attachments/2749086/4784449/ActsMaterial.pdf

Material mapping workflow

Step 3: material mapping
python material mapping ePIC.py --xmlFile epic craterlake matmap.xml -v

1) extract geometry map (volume and surface info) from DD4hep detector geometry

2) define mapping surfaces

3) propagate the recorded geant4 materials linearly and map materials onto selected
surfaces

epic_craterlake tracking volume.xml

geometry-map.json geant4_material_tracks.root

\ material_mapping_ePIC.py /

material-map_tracks.root
material-map.json (cbor)

ElCrecon
-Pacts:MaterialMap=...




Choice of mapping surfaces

Before: approach 1 for barrels and approach 1+2
for disks
™

Now: approach 1+2 for ALL tracking layers
z
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Material thickness: Geant4 v.s. ACTS map
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R =120mm: L2 (the third vertex layer)
volume layer approach
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red: ACTS surface
black: materials mapped
to that surface
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R [mm]

R = 270mm: L3 (the first stave barrel)

volume layer approach
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