
第五届强子与重味物理理论与实验联合研讨会

Investigation of the 𝐷0 → 𝐾S
0 𝜋0 𝜂 and 𝐾S

0 𝜋0 𝜋0 decays

Chu-Wen Xiao (肖楮文)

Guangxi Normal University (广西师范大学)

 Collaborators：Wei Liang, Guo-Mei Gan,Shi-Qi Zhou

2026.3.石家庄
arXiv: 2603.16082



2

Outline

1. Introduction

2. Formalism

3. Results

4. Summary



§1. Introduction

3

A. Astier, L. Montanet, M. Baubillier and J. Duboc, Phys. Lett. B 25, 294 (1967). 

R. Ammar et al., Phys. Rev. Lett. 21, 1832 (1968). 

C. Defoix, P. Rivet, J. Siaud, B. Conforto, M. Widgoff and F. Shively, Phys. Lett. B 

28, 353 (1968). 



4

PDG review



5

PDG review



Conventional scalar 𝑞ത𝑞 states:

S. Godfrey and N. Isgur, Phys. Rev. D 32, 189-231 (1985). 
D. Morgan and M. R. Pennington, Phys. Rev. D 48, 1185-1204 (1993). 
N. A. Tornqvist and M. Roos, Phys. Rev. Lett. 76, 1575-1578 (1996).

Molecular state, composed of  𝐾ഥ𝐾 :

B. S. Zou and D. V. Bugg, Phys. Rev. D 50, 591-594 (1994). 
G. Janssen, B. C. Pearce, K. Holinde and J. Speth, Phys. Rev. D 52, 2690-2700 (1995). 
J. A. Oller and E. Oset, Nucl. Phys. A 620, 438-456 (1997) [erratum: Nucl. Phys. A 652, 407-409 (1999)].
M. P. Locher, V. E. Markushin and H. Q. Zheng, Eur. Phys. J. C 4, 317-326 (1998 ).
J. A. Oller, E. Oset and J. R. Pelaez, Phys. Rev. Lett. 80, 3452-3455 (1998).

6

Tetraquarks, composed of  four quarks q𝑞ത𝑞ത𝑞 states:

R. L. Jaffe, Phys. Rev. D 15, 267 (1977). 
J. D. Weinstein and N. Isgur, Phys. Rev. Lett. 48, 659 (1982). 
N. N. Achasov, Nucl. Phys. A 728, 425-438 (2003).



7
M. Ablikim et al. [BESIII], arXiv: 2512.23389



What can we learn from the invariant mass distributions of 

the experimental measurement?8

M. Ablikim et al. [BESIII], 

arXiv: 2510.25111



§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 final state interaction

at the hadron level 
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The weak decay 

process at the 

quark level 
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（3）Contributions from P-wave 

• free parameters 



§3. Results

(1) D0 → 𝑲0
S 𝝅

0 𝜼 results (BESIII)
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(2) D0 → 𝑲0
S 𝝅

0 𝝅0 results (BESIII)
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We use the chiral unitary approach to dynamically generate the resonances

𝑎0(980), f0(980), f0(500) 

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

decays D0 → K0
S 𝝅0 𝜼, D0 → K0

S 𝝅0 𝝅0 with the final state interaction 

formalism

 Indicating the molecular nature of these resonances

§4. Summary
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