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Outline
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Introduction: the 𝜙 2170  state

Formalism: the triangle singularity

Fitted results: the peak stucture of 𝜙 2170  can be reproduced 

by the 𝐾1 − 𝐾 − ഥ𝐾 triangle loop

Summary
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𝜙 2170

𝑅 2400



BABAR BESIII Belle
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Resonance parameter of 𝜙 2170



6From Wen-Biao Yan’s PPT

The current situation of  𝜙 2170
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𝐼 = 𝑖 න
𝑑4𝑞

2𝜋 4

1

(𝑞2 − 𝑚2
2 + 𝑖𝜀)[(𝑃 − 𝑞)2 − 𝑚1

2 + 𝑖𝜀][(𝑝 − 𝑞 − 𝑝13)2 − 𝑚3
2 + 𝑖𝜀]

Melahat Bayar, Francesca Aceti, Feng-Kun Guo, and Eulogio Oset, Phys. Rev. D 94, 074039 (2016) 10

NEW explanation:

triangle singularity
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𝑞𝑜𝑛+ =
𝜆 ൗ1

2(𝑀2, 𝑚1
2, 𝑚2

2)

2𝑀
+ 𝑖𝜀

𝑞𝑎− = 𝛾 𝜈𝐸2
∗ − 𝑝2

∗ − 𝑖𝜀

The condition for a triangle singularity to 

emerge is given mathematically by

Particle 3 catch up particle 2.
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An example: the 𝑎1(1420)

F. Aceti, L.R. Dai, and E. Oset



Contribution of 𝜙(1680)
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𝑒+𝑒− → 𝜙𝜋+𝜋− reaction



Contribution from ππ final state interaction
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NEW explanation of ϕ 2170  in the e+e− → ϕπ+π− reaction: 

triangle singularity

𝐹 𝑠 = 𝑒−𝑏 𝑠



Fitted results
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Fitted model parameters
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We should select ππ events outside the 𝑓0 980 mass 

region to avoid the large contribution from the triangle 

singularity effects



𝑀𝜋+𝜋− ∈ 850,1100  MeV 𝑀𝜋+𝜋− ∉ 850,1100 MeV

19

Role of  𝑓0(980)



The 𝜙(2170) state in 𝑒+𝑒− → 𝜙𝜋+𝜋− 

reaction can be explained as a triangle 

singularity.

Existence of a previously unobserved 

K1 state.

We need more efforts, both on theoretical 

and experimental sides.

Thank you very much for your attention!

However

We conclude that

20

Summary
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