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Motivation

The IRT code needs to know the geometry, including:
● Envelope entrance end exit windows
● Aerogel and filter z-positions and thicknesses
● Mirror centers and radii
● Sensor position and normals
● Radiator refractive indices

We have 2 approaches for connecting IRT and geometry:
● Frontdoor Approach

● Access the geometry tree from the reconstruction (IRT) algorithm
● Preferred by CompSW

● Backdoor Approach
● Embed IRT geometry objects with detector description
● Produces auxiliary ROOT file, read by the reconstruction
● Was our primary approach during the ATHENA proposal
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Modules and Dependency

from https://github.com/c-dilks/drich-dev/blob/main/doc/docDiagram.pdf
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https://github.com/c-dilks/drich-dev/blob/main/doc/docDiagram.pdf


4

Modules and Dependency

from https://github.com/c-dilks/drich-dev/blob/main/doc/docDiagram.pdf

Beamline 
Geometry

Detector Geometry
(note: the name ecce 
may change)

Standalone 
IRT repository

Data model; 
also depends 
on EDM4hep

Reconstruction Framework 
(undergoing decision in 
CompSW)

(backdoor)

https://github.com/c-dilks/drich-dev/blob/main/doc/docDiagram.pdf


5

Geometry: ip6 and ecce https://eicweb.phy.anl.gov/EIC/detectors/ip6

https://eicweb.phy.anl.gov/EIC/detectors/ecce

dRICH Source file and Compact file
Material property tables
All other geometry descriptions

https://eicweb.phy.anl.gov/EIC/detectors/ip6
https://eicweb.phy.anl.gov/EIC/detectors/ecce
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Indirect Ray Tracing: irt https://eicweb.phy.anl.gov/EIC/irt

Slide from Alexander Kiselev, From meeting on RICH Pattern Recognition Challenges
https://agenda.infn.it/event/30966/

https://eicweb.phy.anl.gov/EIC/irt
https://agenda.infn.it/event/30966/
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Data Model: eicd https://eicweb.phy.anl.gov/EIC/eicd

new components:

new datatypes:

MR: https://eicweb.phy.anl.gov/EIC/eicd/-/merge_requests/70

https://eicweb.phy.anl.gov/EIC/eicd
https://eicweb.phy.anl.gov/EIC/eicd/-/merge_requests/70


10

Modules and Dependency

from https://github.com/c-dilks/drich-dev/blob/main/doc/docDiagram.pdf

Beamline 
Geometry

Detector Geometry
(note: the name ecce 
may change)

Standalone 
IRT repository

Data model; 
also depends 
on EDM4hep

Reconstruction Framework 
(undergoing decision in 
CompSW)

(backdoor)

https://github.com/c-dilks/drich-dev/blob/main/doc/docDiagram.pdf


11

Reconstruction Framework: Juggler https://eicweb.phy.anl.gov/EIC/juggler

See Sylvester’s slides https://indico.bnl.gov/event/15644/

Reentrant algorithms: 
https://en.wikipedia.org/wiki/Reentrancy_(computing)

● Interruptible

● Reentrancy != thread-safety

Concurrent execution

Keep algorithms “small” and “simple” → modularity

Can we decompose the IRT module into smaller “bite-sized” 
algorithms? Something to think about for the future… 

Parallel processing:

Concurrent processing:

https://eicweb.phy.anl.gov/EIC/juggler
https://indico.bnl.gov/event/15644/
https://en.wikipedia.org/wiki/Reentrancy_(computing)
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Details
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IRT Geometry Approaches

Backdoor: embed IRT geometry creation within dd4hep geometry

Pro: embed IRT geometry code within the dd4hep geometry code
Pro: auxiliary ROOT file (for book-keeping)
Con: ecce must depend on irt
Con: reading auxiliary ROOT file is not thread-safe (Juggler geometry 
service is safe) → won’t scale

Frontdoor: use the Juggler geometry service ‘GeoSvc’

Pro: read-only, adaptable access the geometry from the reconstruction side
Pro: thread-safe, concurrent, scales
Pro: could produce auxiliary file from Juggler too, if we really need it
Con: while we can keep the geometry reading general, it’s possible some 
changes in the geometry will need to be accounted for in our GeoSvc usage
Con: difficult to traverse Boolean geometry trees, but that’s also difficult in the 
dd4hep code (in particular, the mirrors)

For the long term, we need to use the front door



14

IRT Geometry Status and Plans

Backdoor: embed IRT geometry creation within dd4hep geometry

Mostly done, we already had this in ATHENA
Cleaned up and organized DRICH_geo.cpp (see recently merged MRs)
The MR is now minimal, and only has additions
● Propose to merge to main, and promise to revert it later, after we have a 

working ‘frontdoor’
● If not merged, keep branch in sync with main

Frontdoor: use the Juggler geometry service ‘GeoSvc’
Implement this, and use the backdoor auxiliary file as a cross check
We have an early attempt of this, and can start from there; see 
https://eicweb.phy.anl.gov/EIC/juggler/-/commit/78f373e228aa7c85e1b25726c864
3e46c93a0c2e

Merge Request:
https://eicweb.phy.anl.gov/EIC/detectors/ecce/-/merge_requests/31

LONG TERM

SHORT TERM

https://eicweb.phy.anl.gov/EIC/juggler/-/commit/78f373e228aa7c85e1b25726c8643e46c93a0c2e
https://eicweb.phy.anl.gov/EIC/juggler/-/commit/78f373e228aa7c85e1b25726c8643e46c93a0c2e
https://eicweb.phy.anl.gov/EIC/detectors/ecce/-/merge_requests/31
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