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Local hidden gauge approach and chiral Lagrangians

Predictions for molecular D* K*bar and D*D* states in 2010

Discussion to the light of the Tcc state

Predictions for D(s)(*)D(s)(*) and B(s)(*)B(s)(*) states
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VP INTERACTION IN THE  LOCAL HIDDEN GAUGE APPROACH   Bando et al Phys Rep. 164

Chiral Lagrangian of M. C. Birse, Z. Phys. A 355, 231 (1996)

Neglecting the p/MV  
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New interpretation for the Ds2*(2573) and the prediction of novel exotic charmed mesons
R. Molina, T. Branz, E. Oset, PHYSICAL REVIEW D 82, 014010 (2010)

State predicted of D* K*bar nature. The local hidden gauge   for VV interaction has an extra 
contact term

Spin projection operators 
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G is regularized either with a cutoff in the three momentum or dimensional regularization, 
with qmax, or a subtraction constant α.
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Decay terms, added to V and iterated in the Bethe Salpeter equation. 
Through its imaginary part they provide the decay to DKbar
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R. Aaij et al. (LHCb Collaboration), Phys. Rev. Lett. 125, 242001 (2020)

R. Aaij et al. (LHCb Collaboration), Phys. Rev. D 102, 112003 (2020)

Decaying to DKbar
The state predicted corresponds
to the X0(2866)6



  

Revision to the light of experimental results   R. Molina, E. O.  Phys.Lett.B 811 (2020) 135870

Decay mode

No D Kbar decay
No D* Kbar decay

qmax is chosen to fit the exact mass
Λ to get the precise width  of X0
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L.R. Dai, R. Molina, E. O, Arxiv 2202.00508

Arxiv 2202.11973 

D*+ D*0bar K-

D*+ K*0bar K-
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  In 
R. Molina, T. Branz, E. Oset, PHYSICAL REVIEW D 82, 014010 (2010)

Predictions were done for a 1+ D* D* state

The interaction for D*D is the same since the contact term is zero for 1+

Thus, we predict a D*D bound state with mass with 141 MeV less , 3828 MeV.  This 
overcounts the binding  because D*D* are identical particles, Bose enhancement, and 
D* D are not,  but we should expect a D*D bound state in 1+

This state was found as the Tcc of the LHCb collaboration 9



  

arXiv:2109.01038 arXiv:2109.01056 [

The Tcc discovery by the LHCb collaboration

Spectra without correction by experimental 
resolution

Spectra corrected by resolution and 
analyzed with a unitary amplitude
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A. Feijoo, W.H. Liang, Eulogio Oset,  Phys.Rev.D 104 (2021) 11, 114015
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  There is attraction in I=0, repulsion in I=1, but due
to different masses there is a bit of isospin breaking 12



  

Convolution of the G function:
Origin of the width. 

Spectral function
Mass distribution
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With mass from unitary reanalysis of LHCb data , Mikhasenko 

With mass of experimental 
raw data 
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L. Meng, G. J. Wang, B. Wang and S. L. Zhu, Phys. Rev. D 104, 051502 (2021)

Xi-Zhe Ling, Ming-Zhu Liu, Li-Sheng Geng, En Wang, Ju-Jun Xie, Phys.Lett.B 826 (2022) 136897 

M. Albaladejo, arXiv:2110.02944 [hep-ph]

Phys.Rev.D 105 (2022) 1, 014024
Meng-Lin Du, Vadim Baru, Xiang-Kun Dong, Arseniy Filin, Feng-Kun Guo, Christoph
Hanhart, Alexey Nefediev, Juan Nieves, Qian Wang

Hong-Wei Ke, Xiao-Hai Liu, Xue-Qian Li, Eur.Phys.J.C 82 (2022) 2, 144

Xiang-Kun Dong, Feng-Kun Guo, Bing-Song Zou, Commun.Theor.Phys. 73 (2021) 12, 125201

Works along the molecular structure of Tcc

…….
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2110.15270 
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Plus p3 ⇔ p4 
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Arxiv 2201.04840

Masses and widths of the exotic molecular $B(s)
(*) B(s)

(*)$ states
L.~R.~Dai, E.~Oset, A.~Feijoo, R.~Molina, L.~Roca, A.~M.~Torres and K.~P.~Khemchandani
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