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What can we learn from the invariant mass distributions of 

the experimental measurement?
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§2. Formalism

(1) Coupled channel interaction from the chiral unitary approach

  Chiral Unitary Approach：solving Bethe-Salpeter equations, which take on-

shell approximation for the loops.

where V matrix (potentials) can be evaluated from the interaction Lagrangians.
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G is a diagonal matrix with the loop functions of each channels:

The coupled channel scattering amplitudes T matrix satisfy the unitary：

To search the poles of the resonances, we should extrapolate the scattering amplitudes 

to the second Riemann sheets:
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（2）Final state interaction

S-wave

The weak decay 

process at the 

quark level 

The final state interaction 

at the hadron level 
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（3）Contributions from P-wave 

• free parameters 



§3. Results

(1) D0→ 𝑲+𝑲−𝜼 results (Belle)
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(2) D0→ 𝝅+𝝅− 𝜼 results (Belle)
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(3) D0→ 𝝅+𝝅− 𝜼 results (BESIII)

M. Ablikim et al. [BESIII], Phys. Rev. D 110, L111102 (2024) 



20

(4) D+ → 𝝅+𝝅0 𝜼 results (BESIII)
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We use the chiral unitary approach to dynamically generate the state 𝑎0(980) 

 Taking the data from Belle, we fit the invariant mass distributions of the 

decays D0→ 𝑲+𝑲−𝜼, 𝝅+𝝅− 𝜼

Taking the data from BESIII, we fit the invariant mass distributions of the 

decays D0→ 𝝅+𝝅− 𝜼, D+
→ 𝝅+𝝅0 𝜼

 Indicating the molecular nature of the 𝑎0(980) 

§4. Summary
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