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§1. Introduction

Isospin I = 1

Mainly decay mode 

theoretical predicted widths from 10 keV to 100 keV 

PDG review on “Heavy Non-q ̄q Mesons” 
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𝑫𝑲 molecule
𝑫𝑲 channel

Enhancement close to threshold 
(how strong) 

the LHCb collaboration had observed the reaction

R. Aaij et al. (LHCb), Eur. Phys. J. C 84, 575 (2024)  

What can we learn from the DK invariant mass distribution in 

the future 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.

J. A. Oller and E. Oset, Nucl. Phys. A 

620 (1997) 438

E. Oset and A. Ramos, Nucl. Phys. A 

635 (1998) 99

J. A. Oller and U. G. Meißner, Phys. 
Lett. B 500 (2001) 263

D. L. Yao, L. Y. Dai, H. Q. Zheng 

and Z. Y. Zhou, Rept. Prog. Phys. 

84, 076201 (2021)

6 En Wang’s talk



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. Results

(1) Theoretical results
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(2) What is the inverse problem?

Without experimental data of mass distribution Fits with theoretical model

Theoretial
model 

• Coupled 
channel 
approach

Interaction 
information

• Bound 
state

Mass 
distribution

• With bound 
state 
information

minimal 
model 

dependent 

• most general 
form 

Interaction 
information

• Bound 
state

Mass 
distribution

• With bound 
state 
information

direct problem inverse problem 
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Assume an energy dependence interaction potential 

Generating random centroids of the data from the theoretical results

Using the bootstrap or resampling method 

8 free parameters totally:

Isospin symmetric

(3) How to do the inverse problem?

Doing 50 fits
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attractive 

repulsive
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Consistent with the theoretical results before
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Results of the resampling with a narrow band for the uncertainty 
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We use the chiral unitary approach to dynamically generate the state

 Taking the pseudo data from theory, we use the resampling method for 

the inverse problem in the fitting of mass distribution, with a minimum 

model dependent method.

The enhancement of this resonance at the DK threshold of the spectra 

can be tested by the information from the correlation functions.

Hope future experiments bring more clarifications on these issues…….

§4. Summary
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