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I^G(J^PC)=0^+(1^++)

For p f1 interaction we follow the traditional method of particle-nucleus interaction:

Define optical potential and solve the Lippmann Schwinger Equation

The optical potential is provided by the Fixed Center Approach to Faddeev equations, 
which is particularly suited to this case, since we have a well defined “cluster” the f1 molecule 
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Generalization to coupled channels

Tij≈ gi gj / (E-Eα)

Around the pole

Each term with minus sign 
gives the probability 
of the corresponding channel

Wave functions

g i =



Based on 
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Formalism developed in N. Ikeno, E. Oset
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unitarity

Exact unitarity proved in B. Agatao, P. Brandao, A. Martinez, K. Khemchandani, L. Abreu, E. Oset  
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Correlation function







  

How to observe the state ? 

One must look at mass distribution of a proton + these other products

4 body



3 body final state 

The world of three body bound states involving mesons and baryons is a new frontier in 
Hadron Physics.  ELSA could say something about.



K f1(1285) interaction

We replace a proton by a kaon. 

The formalism is identical,  but we need now the amplitudes 

K K* , K Kbar, K K*bar , K K 
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K K* interaction

For I=1



The K Kbar amplitudes we take form the chiral unitary approach , Oller, Oset 

The K K*bar also, One gets the axial vector meson states.

We use the results of Luis Roca and Singh PRD 72, Geng et al. PRD 90



We take mass and with from experiment and the couplings from the paper of Roca Singh





With convolution for the f1 width



π0 f1(1285), η f1(1285) scattering

 scattering

η scattering

π0

Wen Hao Jia, Hai Peng Li, Wei Hong Liang, Jing Song, E. Oset Chinese Physics C 50 
103103 (2026)

Related to work
M.-J. Yan, J. M. Dias, A. Guevara, F.-K. Guo, and B.-
S. Zou, On the η1(1855), π1(1400) and π1(1600) as Dynamically Generated States and Their 
SU(3) Partners,
Universe 9, 109 (2023), arXiv:2301.04432 [hep-ph].
axial-vector mesons are assumed as matter fields, which provides the
Weinberg-Tomozawa interaction of order O(1/f 2), and these interaction give zero.





Reminiscent of the π1(1400-1600)

r0 is stable, large value tied to resonance
above threshold 

π0 f1(1285)



Too far away to be realistic

Anything to do with the eta1(1855) ?
η f1(1285)
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Conclusions

We have developed a framework to study the interaction of an external particle
     with a molecular state, and applied it to study
p f1(1285), Kf1, pi0 f1, eta f1, K Ds0(2317)

We calculate the scattering amplitude and the correlation function 

For pf1 and Kf1, K Ds0(2317)  we find a bound state of the three body system

For π0 f1, we find a structure above threshold, reminiscent of the π1(1400-1600)

For η f1 the only structure that could be associated to the eta1(1855)
is a threshold effect at that the η f1 threshold.

The experimental results from ALICE for the correlation function of p f1 give a 
particular credibility to the results that we obtain. 
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