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Propagator Bug or Unintended Use
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Quick Overview

. Working on implemen’ring 2 layers of micromegas \Micromegas /

calibrations info sPHENIX

space charge distortion \TPC

« TPC suffers from space

charge distortions which \
alter frue measurement 48 layers of TPC \
position by O(mm)

« To determine the
(average) distortion, we fit \ . /
silicon+micromegas
measurements to get an NTT,
estimate of the trajectory /
and then determine the S layers of silicon T
TPC measurement residuals \ X 7/
to that trajectory
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Quick Overview

 To determine the residuals

of the TPC measurements 2 ayers of micromegas \Micromegas o ,

with the trajectory, we fit

the silicon+Micromegas TPC
with the

Acts::DirectNavigator

« Take resulting track

48 layers of TPC
parameters and

propagate them to the 48 \
TPC surfaces to determine \

where measurement : /
“should” have been
along trajectory IN'I'7

 Then calculate residuals 5 layers of silicon !
between frack \ X MVT7/
propagated state and !
actual measurement
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Bug®?

BoundTrackParamPt rResult PHTpcResiduals: : propagateTrackStatel

. LOOSG'Y fO”OWGd ideCI from -_:n’siL: fcts.Exﬁmpllzsii]Tra«:kF'arameters& params,
ImpactPointEstimator {

return std  visit([params, sl, this]

(auto && inputField) -> BoundTrackParamPtrResult {

1 g InputMagneticField =
* CreOTe bOSIC propcgcfor' us:;fa’on:'r:;l —.:3':|':=cli‘;n_\lfjt:dcc1typ-(inputFi-'Ld)": calamant_typa;
HH H using MagneticField Acts: : SharedBField=InputMagneticField=;
take silicon+MM fit Using Stepper

Acts:  EirgenStepper<MagneticFields;
using Propagator

Acts: : Propagator<Steppars;
parameters to propagate Magneticrisld FisldlinputField)
to surface that measured Propagator propagator(Stepper);
Sourcel_ink eXiS‘I'S On ‘I‘O i;:aert;:ﬁ;;?) : l;eIS'll loglevel = Acts::Logging: : FATAL;

. logLevel = Acts:: Logging: : VERBOSE;
determine frack
auto logger = Acts::getDefaultLogger("PHTpcResiduals", logLevel);

p O rO m e Te rS O n Th O -I- S U rfO C e Acts: :PropagatorOptions<> options(m_tGeometry->geoContext,

m_tGeomet ry->magFieldContext,
hets:: LoggarWrappar{*loggar});

L ThiS generqlly WOI"(S,.bUT auto result = propagator. propagatelparams, .sl.r'eferehceSurface(),
when running large jolos | options)
. . iflresult. eki))
mCIﬂy fOll WlTh O fOTOl CrOSh el;:t”m std: : movel (*result). endParameters);
that stops the whole job b

return result, error();

'std: : movel( m_tGeomet ry->magField) ) ;
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Bug®?

« Sometimes the propagator will propagate and never
reach the surface, quitting after reaching the 1000
step limit

— Thatis 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 inifial silicon+MM fit - e.g. if the
starting tfrack parameters are bad, then the surface may never
be reached

« However, sometimes this leads to a fatal crash
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11:24:10 PHTpcResidua VERBOSE Step with size = 29.2071 performed

11:24:10 PHTpcResidua VERBOSE Target: 0 | Target stepSize (surface) updated to (29.2071, +inf, 54.391, +inf )
11:24:10 PHTpcResidua VERBOSE Target: 0 | Target stepSize (path limit) updated to (29.2071, +inf, 25.1839, +inf )
11:24:10 PHTpcResidua VERBOSE Step with size = 25.1839 performed

11:24:10 PHTpcResidua VERBOSE Target: 0 | Target stepSize (surface) updated to (29.2071, +inf, 25.1839, +inf )
11:24:10 PHTpcResidua VERBOSE Target: x | Path limit reached at distance 0

11:24:10 PHTpcResidua VERBOSE Stepping loop done.

11:24:10 CovarianceEn FATAL Inconsistency in global to local transformation during propagation.

/home/phnxbld/sPHENIX/gcc-8.3/new/source/coresoftware/offline/framework/fundall/Fun4AllServer.cc:586: caught exception

thrown during process_event from PHTpcResiduals
error: Value called on error value: SurfaceError: Global to local transformation failed: position not on surface. [1]

« Verbose output gives this

« Looking through the code, it appears that the aborter
believes that the surface has been reached within @
tolerance of O

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

* | see the same error when doing track projections to
the calorimeters

« We project final track fits fo the calorimeter radii to
help with electron id efc.

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

surfaces

« Usually works, but there are instances where | get this
same crash feature

%OAK RIDGE

National Laboratory




Bug®?

e |s this a bug, oris it a cause of an unintended use case
that | am giving Actse

— 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 | 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)
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