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Traditional Reconstruction

* Standard reconstruction package * Pandora is sophisticated, O - See posters #130
for LArTPC experiments IS but with some shortcomings - T and #389 in this
Pandora - Starts with 2D e T session for more

* Large number of pattern reconstruction Ny e e details on using
recognition algorithms applied » Some ambiguities > GNNs for tau

adaptively in a series of stages | cannot be resolved in neutrino
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* Goal: build a full particle hierarchy later stages
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together into high-level particles S serial DUNE era -
- High-level particles stitched into 7" i, N * Pathologies in early - Frequently high multiplicity |
an event L. stages compound in - Separating from other interactions requires excellent
R. Acciarri et al, arXiv:1708.031351  |gter stages reconstruction of internal kinematics
NuGraphZ * Success depends on avoiding reconstruction pathologies
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* NuGraph2 is de_S|gned t(_) classity  econstructed each detector graphs and between
each detector hit according to 3D space-points  plane as planar 3D nexus nodes
the type of particle that created it  as nexus nodes nodes - Allows algorithm to
learn consistency @ See poster #_162 In this session
Hierarchical GNNs between planes for more details on NuGraph2
Z. Zhong, C. Li, J. Pang, arXiv:2009.03717 . . .
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- Each message-passing iteration expands 2 natural way _ _ Definition hierarchy levels can be - 3D f[:)lacte-poTtS_ and
distance between connected nodes - Better retlects the inductive used to naturally represent different particie trajec IO 1es
- Too many iterations degrades messages bias of the problem reconstruction stages and permit Primary particles
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* Predict coordinates In clustering space for
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* In NuGraph?2, graphs are * Hierarchical graphs can
constructed in advance using be generated dynamically eachnode .
Delaunay triangulation Oﬁ . Message-passing » Electrostatic-inspired loss functions
~ Graph structure is tuned to iterations in layer L-1 are encourage nodes from same object to
maximize information flow used to predict clustering cluster together . .
and is not a reconstruction @ coordinates * Currently implementing to cluster hits into
product of interest @ @ G~ » Nodes close in clustering particles
* Hierarchical graph structure space are aggregated Into  « Object condensation is a grid-free clustering
directly mirrors the o a single node In layer L approach based on an electrostatic analog /
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NuGraph3 meaning of each layer J. Kieseler, arXiv:2002.03717 N
* First step in developing True E
NuGraph3 is adding in a single Semantic Future:
event node : Labels *Replace externally

reconstructed 3D space-
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True label

Semantic decoder head Is attached q .
Vertex to the planar graphs in NuGraph2/3 Predicted condensation
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