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Events with tt+ET
miss in the final state can probe many, including the 

following, Beyond Standard Model (BSM) scenarios. 

Target Scenarios

Neural Net Strategy
A two-step Neural Net strategy is developed - to reconstruct the hadronic top quark in 

the event and then discriminate SM events from possible BSM events 
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Event NN

Top NN
Boosted (high pT) tops: 

Large-Radius jets are selected 
and a Deep Neural Net (DNN) 
is used to tag the large-R jets 

as tops. 

Resolved (mid pT) tops:
a dedicated NN is used to 

reconstruct the top pair from 
6 leading jets (2 b-tagged) and 
1 leading lepton in the event.

Event NNs are trained to distinguish background processes from signal processes.

While the NN training includes all signal events together, signals from specific regions 
in parameter space are clearly differently classified

Results

Fit Strategy
The Neural Net score is used to define regions to perform the fit

Control Region
Low NN score events to constrain 

background processes

Validation Region
Mid NN score events to validate the 

fit model

Signal Region
High NN score events where to 

search for targeted signals

Fit Model

Comparing to previous analysis based on the same dataset:
→ Sensitivity to stop pair production for Δm (t,     ) ~ m(t) is significantly improved.

→ For DM, sensitivity for both scalar and pseudoscalar mediators is also 
improved across all the parameter space.

 1L final state - The semi-leptonic decay channel of the tt system is considered

The fit to data in different observables using independent 
normalization factors (NFs) allows us to determine the main 

backgrounds in situ

These NFs along with the experimental and theoretical 
systematic uncertainties complete the fit model

A loose pre-selection of events is chosen 
and further divided into 8 kinematic 

categories.
 

This allows scanning the full phase space 
while accounting for different kinematic 

correlations in each category - using 
Machine Learning.

Models of different parameters populate 
these categories differently
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