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Goal and approach…
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• Focus on for ALP production in e+Pb at 10 × 110 GeV

• Signature: a clean event : scattered electron, very little other activity

• Looking at non decaying ALP

• Backgrounds are significantly larger than signal we need to use ML to 

improve sensitivity

• Approach: train a BDT (TMVA) using event level variables

This presentation:
• the training plan: separate BDT per background, studies for signals

• first look at the input variables

• outlook



Signal, backgrounds and quality cuts…
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• Non decaying ALP signals with masses (June campaign with machine bkgs):

• 0.1 , 0.2, 0.5, 1.0, 2.0, 5.0, 10.0, 20.0 

• Primary backgrounds:

• Coherent 𝜌, DIS, QED Compton  

• Quality cuts applied:

Cut Value

1 electron momentum |p| > 0.5 GeV

2 pseudorapidity |η| < 4

3 Low Q2 tag veto is_track_t ≠ 1

4 tracker hits nhits ≥ 5

• Majority of signal events have very low momentum and the selection on 
momentum has a larger impact in the cut flow



Plans for the BDT training
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• Train separate BDTs for each dominant background

• Study the signal acceptance and selection efficiency as a function of ALP 
mass to define optimal mass regions for BDT training

• For the training itself:
• TMVA training with 20% holdout 
• In situ splitting of 70-30% for training and validation

• Evaluate the trained BDTs by studying: 
• Input variable correlations
• Variable importance
• BDT response distributions
• Overtraining checks
• ROC curves and AUC

• Final event selection by determining the BDT score threshold that 
maximizes the expected signal sensitivity.



Look at some input variables..
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• Electron momentum



Look at some input variables..
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• Multiplicity



Look at some input variables..
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• E − Pz



Look at some input variables..

8

• PT/ET



Next steps..
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• Alyssa is working on getting the QED samples (binned in 𝜂) ready

• Finish residual studies (signal eff and acceptance for varying ALP masses) 
for optimization and train the BDTs

• Finalize strategy for signal extraction
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