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Pandora DL vertexing algorithm at a glance
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A recap on what was done...

e Investigation of the current vix reco algo
o General performance: resolution
o Failure modes: topologies of events where vix failure happens, type of failures
o Step by step to identify points of failures



True vtx - Reco vtx ,cm

A recap on what was done: general performance
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17% vtx reco > 3cm for CC Energy, GeV

bad_reco: reco vix > 3cm distance to TruthVix

Vix reco worse below
~500MeV and above ~5-10
GeV

*Dataset: ~160k atm CC sample 4



Failure modes: 349
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Bad reco_vtx events are also events that
e contain more 1-track events
e contain more short tracks (<40cm)

*Dataset: atm CC sample



Main point of failure
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Since the last sim reco

O Consider more than 1 vtx candidate (look to more than the 1st hot spot)
B in addition: also checked a modified version of Andy’s secondary-vertex finder

O  Think if training more than one network, one for a different energy range, makes sense to push
o Design a chain of networks, one that would identify failure modes, and one that would fix them



O Modified 2ndary vtx finder

1.Start from Pandora 2nd
vix-finder algorithrim, to get the

vertex candidates for each view
e obtain Nu, Nv, Nw numbers of 2D
vertices for each frame

2.To get one 3D primary vertex:
e make all possible combinations with
the 2D vertices (Nu-s, Nv-s, Nw-s)
e keep the 3D vtx with highest average
score + low chi’2
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O Looking at more than 1 hotspot =g PSRRI ELE E  EA D
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Since the last sim reco

‘ 8 . | || I | |. I I

o Think if training more than one network, one for a different energy range, makes sense
to push

o Design a chain of networks, one that would identify failure modes, and one that would fix them

10



Ratio of bad reco
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e Standard Pandora: trained on
a 60k atm sample; falling-E
spectra

e Flat trained: trained on 60k atm
sample, flat-E spectra within
specified range

The hyperparamater / training details

same as in StandardPandora
training

Not leading significant improvement
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Since the last sim reco

o Design a chain of networks, one that would identify failure modes, and one that would fix
them
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Pass_1

Ideas right now: i . IFT“F“(

NN
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A) Use a filter to find bad vertices. \
e ex: check if any track is flipped using en deposition pattern;  Best merged vertex

B) Run an algo (standard or ML) to find the right vix
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Vertex position classification
* Vertex position decoder using LSTM aggregator

* Preliminary work demonstrates that our GNN is able
to identify the neutrino interaction position in 3D
- currently O(cm) level resolution in each coordinate

» Compared to current vertex reconstruction this
version shows worse percentile at low AR, but better
at larger AR

- worse at finding exact point, better at avoiding catastrophic
errors

* Issues related to ground truth definition identified and
being fixed, expect to achieve better results soon
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GNN

Hidden Layer Hidden Layer
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Main concept: process everything in
graph

®
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To start, let’s establish what a graph is. A graph represents the relations (edges) between a \ / \ /
. Ty . .
collection of entities (nodes). \ / \. /

V Vertex (or node) attributes
e Need an extra step to get
meaning output from the output

U Global (or master node) attributes g ra p h

E Edge (or link) attributes and directions
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