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Abstract - The Higgs mass hierarchy is one of the major theoretical issues not addressed in the Standard Model of particle physics. Vector
like quarks(VLQ) arise in many BSM(Beyond Standard Model) scenarios which attempt to address the Higgs mass hierarchy problem. We
search for the gluon-mediated pair production process of VLQs at LHC in the all-hadronic channel. The events of the all-hadronic channels
are expected to manifest themselves at the CMS detector with 4 highly boosted jets and a reasonably accurate jet classifier(which can
classify a jet to be of one of the 6 categories - Higgs/top/W/Z/bottom/QCD) is an essential tool for the search. For this we are developing a
dynamic graphical neural network based jet tagger that utilizes the boosted event shape features, among others, to classify a fat jet
reconstructed at the CMS detector to be of one of the six mentioned categories.
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® Jets from the decay products of a heavy particle are often highly
boosted and the constituents are merged together.

Applying pattern recognition algorithms to identify jet

substructures and regions of energy deposition inside a fat jet Boost to
becomes difficult. rest frame

PF constituents of a fat jet are boosted to 4 hypothesis rest —}
frames based on t/W/Z/H mass to obtain more spherical and i . Image Representation of Detector Hits
disentangled substructure. A inside a Single Jet in 0, ¢ space

The underlying expectation is that if we have boosted to the correct frame corresponding to . )
the true origin of the fat jet, the overall momenta of the boosted constituents will be close Point-Cloud representatlon
to zero, either in terms of total momentum or momentum along the boost direction. Of re aI-Iife Ob ] ects.
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How to go beyond sequences? Q. K,V = Fe,(Wq, Wy, Wv)
Point cloud Transformers applied to Collider Nosed Nrsed
Physics, based on PCT: Point cloud Transformer Q. KelR > VeR ok

Break the overall network into 2 major steps:
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Conclusion - Point Cloud Transformers combine self-attention layers to learn the relationship
between particles and performs better compared to CNN-based tagger on average across all
categories of jets.
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