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Quick Overview

• Working on implementing 
space charge distortion 
calibrations into sPHENIX

• TPC suffers from space 
charge distortions which 
alter true measurement 
position by O(mm)

• To determine the 
(average) distortion, we fit 
silicon+micromegas
measurements to get an 
estimate of the trajectory 
and then determine the 
TPC measurement residuals 
to that trajectory
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Quick Overview
• To determine the residuals 

of the TPC measurements 
with the trajectory, we fit 
the silicon+Micromegas
with the 
Acts::DirectNavigator

• Take resulting track 
parameters and 
propagate them to the 48 
TPC surfaces to determine 
where measurement 
“should” have been 
along trajectory

• Then calculate residuals 
between track 
propagated state and 
actual measurement
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Bug?

• Loosely followed idea from 
ImpactPointEstimator

• Create basic propagator, 
take silicon+MM fit 
parameters to propagate 
to surface that measured 
SourceLink exists on to 
determine track 
parameters on that surface

• This generally works, but 
when running large jobs 
many fail with a fatal crash 
that stops the whole job
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Bug?

• Sometimes the propagator will propagate and never 
reach the surface, quitting after reaching the 1000 
step limit
– That is fine, as it returns an Acts::Result that is an error and we 

can just skip this one and go to the next propagation
– This is typically related to a bad initial silicon+MM fit - e.g. if the 

starting track parameters are bad, then the surface may never 
be reached

• However, sometimes this leads to a fatal crash
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Bug?

• Verbose output gives this
• Looking through the code, it appears that the aborter

believes that the surface has been reached within a 
tolerance of 0

• However, when the surface tries to perform a global to 
local transformation, it fails as the position is not on the 
surface and then this exception is thrown
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Bug?

• I see the same error when doing track projections to 
the calorimeters

• We project final track fits to the calorimeter radii to 
help with electron id etc.

• Do this by creating cylindrical surfaces at the 
calorimeter radii, then (essentially) running the same 
propagator code I showed before to the cylindrical 
surfaces

• Usually works, but there are instances where I get this 
same crash feature
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Bug?

• Is this a bug, or is it a cause of an unintended use case 
that I am giving Acts?
– Note - we are running v1.1.0 (need to update). However, 

current master branch aborter looks similar to v1.1.0

• Regardless, there are two solutions
– Fix bug and/or my unintended use case
– Force propagator to return an Acts::Result that contains an 

error message when this happens (maybe that was intended 
and I found an exceptional case), rather than allowing code 
to continue and ultimately crash in this logic scenario
• This would allow user to catch the exception/error, and handle it 

themselves (e.g. in our case we would just skip it and move to the 
next propagation)


