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Outline

• Two concepts: CDD pole and compositeness

• X(3872)

• Zb states

• f0(980) and a0(980)
        





Compositeness �: weight of two-meson components in 
the configuration of configuration





F. J. Dyson R. Dalitz

CDD poles



Searching for “CDD pole” on web







(1)  添加这些CDD极点不违背任何解析性、幺正性的要求

(2)  CDD极点是T振幅的零点

(3）CDD极点的出现：与分波振幅有相同量子数的基本粒子相关联



Approximation for left-hand cut contribution







Classification of poles in S matrix from Tetsuo Hyodo



• X(3872) state





























• Zb states



Belle合作组

PRL 116.212001(2016)

Three-body analysis of 

First observation of 
Zb(10610) and Zb(10650)



What can we learn from the data about its inner 
structure including the compositeness coefficient?

a single channel 
analysis is qualified, 
at least as a first 
approximation



Coupled-channel effect is indeed small, on theory side







Signal |d(E)|2

能量依赖的事例数分布



拟合方案

背景项 归一化常数 d(E)

参数 �0,  � �� �,  �CDD,  β



数值结果



数值结果

C. Y. Cui, Y. L. Liu and M. Q. Huang, PRD 85, 074014 (2012):
both a �∗� molecular state and a  ��  ��  tetraquark state coincide 
with ��(10610). 



�CDD = �th,   � → ∞,  有效力程展开失效

1. Precision of data is a crucial input

2. Probing other observables e.g., decay property, beyond the 
mass spectrum alone is necessary



• f0(980) and a0(980)













Corresponding to GKPY pole

No solution for X=0.













From Baru, Haidenbauer, Hanhart et al., 
PLB 586 (2004) 53-61
 

The value of Γ�� are much larger than pole width of f0(980), and the 
same also holds form a0(980).



H. Y. Cheng, C. W. Chiang, and Z. Q. Zhang, 
PRD 105 (2022) 3, 033006

a footnote

















Is it tea or coffee?  

a hard question


