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PR #1083
• New geometry for active silicon in OB
• Curved surface modelled as series of flat segments
• Modules on top and bottom of staves
• Dimensions set to match February 2026 CAD files
• ‘Floating’ at correct position
• Hit maps, material thickness scans, tracking benchmark plots done
• https://github.com/eic/epic/tree/curved_modular_OB

Next steps
• Update passive material geometry 
• Build passive structure from GDML files

https://github.com/eic/epic/tree/curved_modular_OB


Current flat stave OB geometry epic 25.10 

Carbon fibre layer

Carbon fibre braces

Kapton layer

Active silicon layer with central gap

• Carbon fibre braces to reproduce peaks on material 
thickness scan

• Gap in active silicon to reproduce dead area
• Castellated stave arrangement (alternate staves at 

+6mm radius)

https://indico.bnl.gov/event/29542/#2-svt-ob-
simulation-geometry-u

https://indico.bnl.gov/event/29542/#2-svt-ob-simulation-geometry-u


Curved Modular Geometry
• DD4HEP cylindrical surface readout using 

CylindricalGridPhiZ – only works for cylinder with axis along 
beamline

• This version: curved surfaces modelled as N flat strips
• Separate modules on top and bottom of staves



New XML code for curved component

• Identified by “Curved” in name
• Cylinder segment defined by radius, 

phi0, phi1, length, thickness
• Modelled as nsegments flat strips
• Inner and outer thicknesses must 

be given for active component
• Position – now required for all 

components – centre of cylinder 
axis relative to centre of module



XML <readout>

Maximum number of sensors (L4)

Si modules x sides x nsegments
8               x    2    x   5   =  80 
≥7 bits needed

76 DD4HEP modules (staves) for L4
≥7 bits needed

• CylinderGridPhiZ does not work for cylinders where axis is not the beamline
• Two layers – for L3 and L4 – overlapping top and bottom silicon not a problem as 

separate DD4HEP sensors 



BarrelTrackerWithCurves_geo.cpp

• Derived from BarrelTrackWithFrame_geo.cpp

• Gap ~1.5µm to avoid overlap
• Trapedoid (Trd1) volume not 

compatible with ACTS readout. 
TessellatedSolid may work



Outer and inner thicknesses – required for sensitive surface



Dimensions of active surface from latest CAD (Feb 2026)

L3

L4

Single stave hit maps from SVTOB_UK, SiBarrelHits



curved_modular_OB hit maps

L3

L4

Single stave, SiBarrelHits



Material Thickness Scans: L3
curved_modular_OB

CAD February 2026



Material Thickness Scans: L4
CAD February 2026

curved_modular_OB



Single stave material thickness scans curved_modular_OB

CAD 2026

L3

L4



Tracking Benchmark Plots - momentum

curved_modular_OB
29 April 2026
Material map updated

epic-main
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curved_modular_OB
29 April 2026
Material map updated
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Tracking Benchmark Plots - dcaT



curved_modular_OB
29 April 2026
Material map updated

epic-main
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Tracking Benchmark Plots - dcaz



Hit_matching.C output – eicrecon is using SiBarrel hits



SiBarrelHits
SiBarrelTrackerRecHits



Summary and Next Steps

Curved Modular OB is now ready to go, pending approval

Next steps: Small Improvements

• Adjust spacing and thickness of braces to match latest CAD

• Add Ultem endcaps

Hybrid geometry

• Combine curved_modular_OB and SVTOB_UK branches

• Passive structure defined by GDML files

• Work in progress – first test successful

• All work to be completed by September 2026


