
• Two body decay

• Sequential decays: 𝑌 → 𝜋+𝜋−𝐽/𝜓, 𝐽/𝜓 → 𝑙+𝑙−

• 𝐺𝐿𝑆 is LS coupling partial wave amplitude
• With a definite set of helicity of (b,c), 𝐺𝐿𝑆

should be same 
• In fit, 𝐺𝐿𝑆 is float parameter 
• To obtain the contribution of a LS wave 

component

𝐹𝜆𝑏,𝜆𝑎
𝐽 is helicity decay amplitude



Two components: 𝑆𝑆 and 𝐷𝑆

Two components: 
𝑆𝑆, 𝑆𝐷, 𝐷𝑆 and 𝐷𝐷



• 𝑈𝜇𝜈 is the partial wave amplitude 
constructed according to LS coupling





• F0(500): MC sample contains only DS component

• Zc3900: MC sample contains only SS component

Without J/𝜓 → 𝑙+𝑙− in covariant tensor formalism

With J/𝜓 → 𝑙+𝑙− in covariant tensor formalism 

Without J/𝜓 → 𝑙+𝑙− in covariant tensor formalism

With J/𝜓 → 𝑙+𝑙− in covariant tensor formalism 



The comparison between cases with or without 𝐽/𝜓 → 𝑙+𝑙− in covariant tensor formalism
Red: with 𝐽/𝜓 → 𝑙+𝑙−

Blue: without 𝐽/𝜓 → 𝑙+𝑙−



The comparison between cases with or without 𝐽/𝜓 → 𝑙+𝑙− in covariant tensor formalism



SS VS SD SS VS DS SS VS DD SD VS DS SD VS DD DS VS DD



Zc SS component Zc SD component Zc DS component Zc DD component



SS VS SD SS VS DS SS VS DD SD VS DS SD VS DD DS VS DD



• Sequential decays: 𝑌 → 𝜋+𝜋−𝐽/𝜓, 𝐽/𝜓 → 𝑙+𝑙−

• Assume leptons have 0 spin

• Come from the boost of frame
• Δ𝜆𝑙 = 0

In covariant tensor formalism, 
just like:



Zc SS component Zc SD component Zc DS component Zc DD component

Without J/𝜓 → 𝑙+𝑙−



Without J/𝜓 → 𝑙+𝑙−

Zc SS component Zc SD component Zc DS component Zc DD component

With J/𝜓 → 𝑙+𝑙−, leptons have 0 spin



Without J/𝜓 → 𝑙+𝑙−

Zc SS component Zc SD component Zc DS component Zc DD component


