
Adding Explicit Cluster Shape Fields

ttf

The current edm4eic::Cluster encodes several shape-related values in a single vector member

Since 2022 we had a moratorium on adding more to the same vector – this is why we have 
intrinsicTheta/Phi/DirectionError members that are technically shape-related, but not present in 
shapeParameters.

https://github.com/eic/EDM4eic/blob/f8f9680654deab04f30214a9270627719356ba00/edm4eic.yaml#L323


What is the problem with shapeParameters

Here is an example of shapeParameters use in analysis (ROOT files directly without PODIO)
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Determine number of elements in each shapeParameters

Within shapeParameters for cluster with index j 
select parameters with “magical” indices 4 to 7

https://github.com/eic/detector_benchmarks/blob/0a81bd81c60f611a23212e3d9f4cd48b7c74bc6e/benchmarks/zdc_sigma/analysis/sigma_plots.py#L68


Proposal

EDM4eic#171 adds the components explicitly and marks shapeParameters as deprecated
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https://github.com/eic/EDM4eic/pull/171/changes


Other suggestions

• We could remove radius and dispersion – these quantities are not energy weighted 
and thus useless

• Add explicit documentation for meaning of the values of intrinsicTheta/Phi and of 
principalAxesLengths for planar detectors

• Move shape parameters into a PODIO component for reuse in tracking clustering
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