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• Data set
- g11 CLAS photo production data
- Eγ = (3.0 - 3.8) GeV
- γ p → p π+ π- exclusive reaction
- data set analyses so far γ p → p π+ (π-) + small contamination of γ p → p π+ (more than a missing  π-)
- complicated dynamic for the overlap of (pπ) to form Δ baryon resonances and (ππ) to form meson resonances
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t-SNE analysis strategy
• explore correlations with multi-pion final states using the ω as a reference: γ p → p ω → p π+ (π- π-)
• Select the prominent Δ++(1232) peak  and check correlations
• Select areas of t-SNE1.vs.t-SNE2 space to demonstrate meson/baryon systems separation 
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Sub-leading multi-pion contamination 
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Delta++ Identification γ p → Δ++(1232) X → p π+ (X): TRADITIONAL analysis
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tSNE analysis status

• tSNE analysis aims to identify clusters in multi-d space and project into 2-dim tSNE space
• First attempt to correlate NN hidden layers weights to different physics process present in the data set via tSNE analysis
• Sub-leading features are conserved and identified (eg omega and eta contamination in the sample)
• Larger signals (eg Delta++) are identified
• ML-based classification of different islands for a systematic assessment
• Check on MC data set to verify it in a controlled environment

• ML-based classification of islands (work in progress) 

events per island: 60 islands 
covers 95% of data in green events not assigned

example good selection
clean rho peak and missing pion

example bad selection
leak of multipoint contamination 
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