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Motivation
We want to be able to seperate cതc and bതb events with high efficiency
for 𝐴𝐿𝑅 measurements. 

Build ML based classifier (gradient boosted decision tree – GBDT) using
event shape variables.

Results:

Sufficient for selecting bതb events, but further selections are needed to 
select cതc events. 
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BDT model

Evaluation variables:
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10 most important variables 
(as defined by the GBDT)
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Results ROC curves
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Use ROC and AUC to quantify model 
quality. Rates are normalized to # of 
generated particles (MC number).
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Results c ҧc
cതc selection against bb
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Results bതb
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bതb selection against cതc and uds(tau) background in fraction
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Results bതb
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bതb selection against cതc and uds(tau) background in nb
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Lepton selection
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Include the requirement that the event must have a lepton. Muon selection is not 
optimal. Does reduce the uds contribution. cc and tau not very affected
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Lepton selection
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Selecting with Kaon
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Selection that has:
• Either muon or electron
• Kaon

Does help reduce the uds
background

EARLY 
RESULTS
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Conclusion
cതc and bതb classification can be achieved with good quality using only 
event shape variables.

Some additional selections such as: requiring lepton and or kaon in the 
event are needed to reduce backgrounds usd(tau) in the cതc selection.

Might need D meson tagging.
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