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Overview

e Several vertices from hard QCD interactions are expected under Run 4
luminosity conditions.

e LO Multi-vertex PU suppression: discrimination between single-vertex and
multi-vertex 4+ jets QCD events.

e Signal Agnostic: any analysis with a 4 jet final state benefits from this trigger
improvement, for example HH 4b.

e Multitopological variables suggest approaching this study using ML
techniques.




Event discrimination

single vertex multi vertex
Physics of interest Relevant background QCD topologies

Reco jets

Same LO observation:
4 High energy jets

Signal definition

Reconstructed Calo Jets Single vertex event:
atching /;f matches (4 HS vertices)
HS Truth Jets between the first 4 reco.




Fully connected NN
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Events are classified as single-vertex or multi-vertex by matching truth (HS vertex) jets.
No physics signal was used for training. All training was done on QCD dijet events.



Performance

NNinput: 6_jets_pt_eta_phi_m_calib NNsignal: s_or_b_4in6 ROCsignal:s_or_t:
10!

Signal: 4 HS jets in the event
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~—— 6 jets (pt,eta,phi,m) - NN signal: 4 HS in 6
0.9 acceptance threshold: 0.5 hh4b pass: 0.84
optimal threshold: 0.67 hh4b pass: 0.69
5 jets (pt,eta,phi,m) - NN signal: 4 HS in 5
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= QCD NN signal train (30209 entries)
QD NN background train (30077 entries)
D NN signal test (7470 entries)
D NN background test (7602 entries)
=1 QCD truth signal (47682 entries)
=1 QCD truth background (179721 entries)
'3 HH4b (72882 entries)

Weighted Normalized Entries
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NN output

NNinput: 5_jets_pt_eta_phi_m_calib NNsignal: s_or_b_4in5 ROCsignal:s_or_H
10t

I QCD NN signal train (26254 entries)
QD NN background train (26216 entries)
D NN signal test (6540 entries)
QD NN background test (6578 entries)
=1 QCD truth signal (47682 entries)
=1 QCD truth background (179721 entries)
D3 Hiab (72882 entries)

Background event
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NN output

NNinput: 4_jets_pt_eta_phi_m_calib NNsignal: s_or_b_4 ROCsignal:s_or_b
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Signal Efficiency

Weighted Normalized Entries

NN output
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