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➢ Introduction

➢ Parallel geometries as scoring volumes

➢ Status

➢ Open issues
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IntroductionIntroduction

➢ Main idea is to use G4 to simulate detailed physics in 
the innermost part of the detector

➢ Simulation status is saved to root file, and all tracks 
killed (to save time)

➢ Fast simulation uses the output from previous step as 
input

➢ From the full simulation point of view, this means 
implementing some scoring volume, and use it to trigger 
the dump of the status to file and the track killing

➢ Interchange file format has been agreed

➢ Based on ROOT native TParticle class: no additional 
dependency is needed for writing or reading back the file
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Parallel navigationParallel navigation

➢ A general feature provided by G4
➢ relatively new

➢ Define one mass world, where the physics 
interactions occurr

➢ Define as many parallel worlds as you need
➢ Volumes in the parallel worlds do not influence 

physics, but they contribute to step limiting

➢ Volumes in the parallel worlds can be made 
“sensitive” just like the ones in the mass world
➢ Possible implementation for scoring volumes
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Parallel Navigation - why?Parallel Navigation - why?

➢ As you may know, G4 is quite demanding in terms of 
geometry consistency
➢ No clashes (overshootings/overlappings) are allowed in 

your geometry description

➢ This limits your freedom to implement scoring 
volumes, since you are forced not to 
overlap/overshoot any detector volume

➢ On the other hand, volumes in the parallel worlds are 
not bounded by the mass geometry
➢ You can have any kind of geometry clash with mass 

volumes, which gives you more freedom in defining your 
scoring volumes

➢ This helps a lot in defining scoring volumes
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StatusStatus

➢ From the Bruno side, everything has been 
prepared to produce the interchange file

➢ Scoring volume is created in a parallel world 
using the shape defined in a gdml file
➢ Can be changed at runtime with no need to 

recompile

➢ Track killing and file creation are working 
properly, and everything can be controlled from 
the command line

➢ A few test files produced during different phases 
of the development and given to fast sim 
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Open issuesOpen issues

➢ Parallel navigation proved to be quite unstable in the 
present G4 release

➢ We found up to now two major problems in our tests

➢ First: when a surface in a parallel world coincides with a 
surface in the mass world, then under certain 
circumstances you may have some very weird tracking 
behavior

➢ Particles keep on moving, but never realize that they have left 
the parallel volume
➢ This was giving several problems with the scoring process

➢ Patch provided by G4 developers, but seems to cause more 
problems than the ones it solves, so a quick-and-dirty 
workaround has been implemented
➢ Scoring volume modified so that it does not have coinciding surfaces 

with any mass volume 
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Open issues (2)Open issues (2)

➢ Once the first bug was neutralized, a new one appeared, 
more mysterious

➢ Electrons disappear.
➢ Literally.

➢ One electron is created, it takes a HUGE step (~10^13mm), and 
then just disappears from the simulation
➢ No OutOfWorld, no energy loss, nothing.

➢ After some investigations, we found that

➢ This is definitely a G4 bug, and it appears only when using parallel 
navigation 

➢ It is somewhat related to magnetic field (neutrals are not affected)

➢ Muons show similar behavior
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PlansPlans

➢ Ideally, Bruno is technically ready to produce its 
part of the background frames

➢ Practically, nothing is possible until G4 bugs 
are fixed

➢ While we still hope that fixes will be provided 
soon, we also prepared a backup solution
➢ The same result can be obtained without using 

parallel geometries at all, with a very limited amount 
of work

➢ We would be forced to use a “real” volume for 
scoring
➢ Good enough for the time being 
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ConclusionsConclusions

➢ The cleaner solution for the creation of background 
frames is the use of parallel geometries
➢ From the Bruno side, everything is working

➢ On the other hand, we can't afford to be stopped by 
the occasional G4 bug

➢ Highest priority now in implementing fallback solution
➢ Prototype already working

➢ Very short (~days) timescale for release

➢ Aim is to have both solutions in place, and not interfering 
with each other, so that
➢ parallel navigation can be thoroughly validated

➢ Background frame production can go on 
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