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Optimized selection (𝜋+𝜋−𝐽/𝜓)
• Charged tracks

• all charged tracks are required to originate from the vicinity of the interaction point | dr | < 1 

cm, | dz | < 5 cm, where dr and dz are transverse and longitudinal distances in respect to 

interaction point (IP)

• Ntrk < 8

• Particle Identification

• muIDBelle > 0.9 for one 𝜇 in 𝜓 2𝑆 → 𝜋+𝜋−𝐽/𝜓 channel

• muIDBelle > 0.5 for all 𝜇 in 𝜓 2𝑆 → 𝜇+𝜇−channel

• eIDBelle > 0.1 for all 𝑒
• atcPIDBelle(2,3) > 0.6 and eIDBelle < 0.75 for all 𝜋

• Bremsstrahlung photons

• within 0.05 radians of the original electrons. 

• Best candidate for | 𝑀ℓ+ℓ− −𝑀ℓ+ℓ−𝜋+𝜋− − 0.589|



Optimized selection (𝜋+𝜋−𝐽/𝜓)
• 𝐽/𝜓, 𝜓(2𝑆), Y reconstruction

• Bremsstrahlung correction for 𝐽/𝜓 → 𝑒+𝑒−

• |𝑀ℓ+ℓ− −𝑀𝐽/𝜓| < 45 MeV /c2

• 3.0275 GeV /c2 < 𝑀𝑙+𝑙− < 3.1375 GeV /c2

• 2.885 GeV /c2 < 𝑀𝑙+𝑙− < 2.995 GeV /c2 and 3.17 GeV /c2 < 𝑀𝑙+𝑙− < 3.28 GeV /c2 for J/𝜓 sideband

• 3.67 GeV /c2 < 𝑀𝜋+𝜋−𝐽/𝜓 < 3.7 GeV /c2

• |𝑀𝜋+𝜋−𝐽/𝜓(𝑀𝜋+𝜋−ℓ+ℓ− −𝑀ℓ+ℓ− + 3.097) − 3.686| < 11 MeV /c2

• 3.653 GeV /c2 < 𝑀𝜋+𝜋−𝐽/𝜓 < 3.631 GeV /c2 & 3.719 GeV /c2 < 𝑀𝜋+𝜋−𝐽/𝜓 < 3.741 GeV /c2 for 

𝜓(2𝑆) sideband

• |𝑀𝑅𝑒𝑐
2 | < 2.2 GeV/c2 2 for 𝜋+𝜋−𝜓 2𝑆 to identify ISR events.

• Efficiencies: 6.75%→6.76% for Belle, 8.96%→ 8.97% for Belle II.



Optimized selection (𝜋+𝜋−𝐽/𝜓)
• 3.0275 GeV /c2 < 𝑀𝑙+𝑙− < 3.1375 GeV /c2

• 2.885 GeV /c2 < 𝑀𝑙+𝑙− < 2.995 GeV /c2 and 3.17 GeV /c2 < 𝑀𝑙+𝑙− < 3.28 GeV /c2 for J/𝜓 sideband
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