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Simulation samples
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• Scale factors determined based on simulation statistics
• Q2 > 1 - D0:DIS ~ 1:1770
• Q2 > 100 - D0:DIS ~ 1:500

• D0 signals in DIS sample are removed. A very small effect

file:///work/eic2/EPIC/RECO/24.12.0/epic_craterlake/SIDIS/D0_ABCONV/pythia8.306-1.1/10x100/q2_1/hiDiv
file:///work/eic2/EPIC/RECO/24.12.0/epic_craterlake/DIS/NC/10x100/minQ2=1
file:///work/eic2/EPIC/RECO/24.12.0/epic_craterlake/SIDIS/D0_ABCONV/pythia8.306-1.1/10x100/q2_100/hiDiv
file:///work/eic2/EPIC/RECO/24.12.0/epic_craterlake/DIS/NC/10x100/minQ2=100


D0 reconstruction
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• Truth PID

• Topological cuts
– DCAπ > 20 μm, DCAK > 20 μm
– DCA12 < 70 μm
– DCAD0 < 100 μm
– Decay length > 50 μm
– cosθ > 0.95



Inclusive D0+DIS sample
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Q2 > 1: D0 sample
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Q2 > 1: DIS sample
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Q2 > 1: D0 + scaled DIS
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Q2 > 100: D0 sample
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Q2 > 100: DIS sample
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Q2 > 100: D0 + scaled DIS
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• Fluctuations in background overwhelm signal



How to overcome fluctuations?

• Fluctuations in background are artificially amplified when 
scaling DIS samples

• Fit background distributions from DIS, and use the fit 
function to sample “scaled” background
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Q2 > 1: fit DIS sample
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Q2 > 1: fit DIS sample with topo cuts
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Q2 > 100: fit D0+DIS sample with topo cuts
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Summary
• D0 shape can be better fit with the student-T function

• Directly scaling DIS samples to mimic background introduces large 
fluctuations. 
– A fitting & sampling procedure is used to suppress the fluctuations.
– This procedure does not work for machine learning since the correlations are 

lost. Producing a DIS sample with sufficient statistics for individual pT-eta bin 
will be computationally very expensive.

• With straight topological cuts, good S/B ratios can be achieved in most pT-
eta bins. Maybe we do not need to apply machine learning in individual 
bins.
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