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The architecture of ParticleNet

H. Qu and L. Gouskos [Phys.Rev.D 101 (2020) 5, 056019]

m EdgeConv can be stacked to form a deep network

Qo ordin t> /t t \
= learning both local and global structures, in a hierarchical way Zd e
g| [,
= Edg eCon BI K
5| | )
m m-—-&\ © ‘—l
& { EdgeCon BI ck ]
< - 2
° X S Global Avel gPIIg ]
2 i . ) @_e o S
§ B“:m.m l &  J 2 h—» \ / Q‘U: Fu IIyC ‘
O RelU x; , ReLU, Dr [
go “"f“' | ./ \\.’ .//\. x . Full c ected
Lu 3“::':‘:"" / \. X . . - ‘
| / s his *
Awg/ Softmax
1




InH#E

i’é/%\ BURTEATLAS jet taggingl
FHIT LRI

{FRIATLASE H A,

ParticleNet/Transformer3£ 1847
SigEff vs BkgRej&E R — T
ATLASINA 44

MEH—DNMASTE, B

- Consider more input variables:

IP, charge, n_track
- Consider mass decorrelation

- How to improve W/Z
classification

- Try others PFN/EFN..

Classification Results

* Compare with other UFO jet taggers (in different p region)
» Train on whole training sample set, test on different testing sample sets with different py regions

* pr region divided by using truth jet pp: fjet_ungroomed_truthJet_pt

figures from: ATL-PHYS-PUB-2021-029
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Vs =13 TeV, W jet tagging
anti-k, R=1.0 UFO Soft-Drop CS+SK jets
s {J 1000] GeV
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Background rejection ( 1 / &y ) as a function of W-jet signal efficiency ( &g;4 ), in the pT range [500, 1000] GeV (left) and [2000, 3000] GeV (right).
Analytical (cyan lines): cut-based tagger (cuts on D,, D,: energy-correlation function ratio); MVA(violet lines): DNN tagger;

ParticleNet(red line); ParticleTransformer(azure line) E S ’ '
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* W/Z/QCD 3-category classification with ParticleNet

Confusion Matrix: W Jet, Z Jet, Multi-Jet
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Predicted

No great discrimination between W and Z
* Similar classification between W/Z and multi-jet (to previous page) 3
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- Potential possibility: #iff33xPointNetF,
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