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Overview

● Several vertices from hard QCD interactions are expected under Run 4 

luminosity conditions.

● L0 Multi-vertex PU suppression: discrimination between single-vertex and 

multi-vertex 4+ jets QCD events.

● Signal Agnostic: any analysis with a 4 jet final state benefits from this trigger 

improvement, for example HH 4b.

● Multi topological variables suggest approaching this study using ML 

techniques.
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Consider effects on ⟨μ⟩=200 events

● 2 Hard Vertices expected per event

● Saved events across triggers likely to be 

1 interesting Physics interaction + 1 hard QCD interaction

● Most bunch crossings likely have 2 Hard QCD interactions

What if 2 Hard QCD interactions combined emulate the physics of 

interest?

Relevant background QCD topologiesPhysics of interest

Reconstructed Calo Jets
                       Matching

 HS Truth Jets

Single vertex event:
 4 matches (4 HS vertices) 
between the first 4 reco.

Same L0 observation:
4 High energy jets
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Remember: we call ‘Signal’ to what we believe is a single-vertex event
 (so ‘signal’ is not HH 4b or any other ‘physics signal’).

multi vertexsingle vertex

Signal definition
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Fully connected NN

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.
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Input layer: jet 
properties

3 hidden layers
model = Sequential()

model.add(Dense(8, activation='relu'))

model.add(Dense(8, activation='relu'))

model.add(Dense(8, activation='relu'))

model.add(Dense(1, activation= 'sigmoid' ))

model.compile(loss = 'binary_crossentropy',

              optimizer = 'adam',

              metrics = ['accuracy'],

              weighted_metrics = [])



Performance
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Background event

Signal event



Thank you


