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Task 1.2: Hadron decays

General description

We will investigate decays of heavy hadrons, looking for particular interacting hadron 
pairs in the final state that might produce resonant states. Using Dalitz-plot based 
methods, EFT and dispersive techniques, we shall also explore issues such as the 
exotic nature of resonances, isospin or CP violations.

Hadron decays are essential properties of hadrons

The decays can discriminate between different pictures to understand the 
nature of the states

Deviations from expectations due to well known symmetries can give signatures of
new physics



  

Belle 2003

From a w Belle arXiv: hep-ex/0505037

From a r⁰ CDF Phys. Rev. Lett. 96, 102002

Mass very close to the D*  ⁰ D⁰

Isospin breaking scale

The X(3872) now c
c1

(3872)



  

Isospin violation
D. Gamermann and E. Oset, Phys. Rev. D 80, 014003 (2009). QFT treatment 

Interpreted as probabilities

Less than 1% isospin violation

Small isospin breaking effect

Phase space effect due to large
differences on the widths

Final result compatible with
experimental data



  

Pentaquarks

In analogy to the X(3872)

Uncertainties coming from
pentaquark mass

F.-K. Guo et al., Phys. Rev. D 99, 091501 (2019). 



  

The X(3872) binding energy
F.-K. Guo, Phys. Rev. Lett. 122, 202002 (2019)

Proposal to measured the X(3872) binding energy with the triangle singularity
Prove the long range properties of the X(3872)

Cusp fixed



  

Contributions:
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Bound state

Phase space
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3P0 model

Fit A and R



  



  

Unquenched chiral quark model

chiral quark model
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