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R&D on Surface-based Modellers for 
Performant Navigation on GPU
Orange
- intersections using unbounded surfaces, aided by Bounding Boxes

VecGeom extention
- intersections using bounded surfaces (surfaces with outlines – masks.) 



Orange – unbounded volume modeller



Orange – bounded volume modeller



Orange – unbounded volume modeller



VecGeom – bounded surfaces



VecGeom bounded 
surface model



Draft summary of discusion

• Agree(d) the set of benchmark geometries (with increasing 
complexity)
• Obtain initial benchmarks of the different approaches 
• Evaluate the potential of each approach
• Clarify what remains to be implemented & estimate effort
• Estimated Timescale for first comparisons: 2-3 months 



New methods for integration of 
tracks in magnetic fields
1. Symplectic integration for energy & phase space volume conservation
2. QSS method integration upate



Symplectic 
Integration

Maintaining energy, phase space volume 
during integration for ’many turns’ in 
accelerator applications, muon (g-2)



Quantum
State
Systems







A comprehensive 
walkthrough & review of the 
topic of ‘cubic volume’ and 
surface area. 

New analytical results, new 
methods.



Cubic volume and 
Surface area 
Computation


