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Physical Picture vs. Lattice Picture
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lattice data taken from Phys.Rev.D 71 (2005)
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BOEFT Lagrangian
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BOEFT Lagrangian
Charmonium spectrum Mixing potentials

SESAM (2005) Gaussian parametr.
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fit function from 
Phys.Rev.D 106 (2022)

parameters fixed from preliminary results 
of  ‘Bulava, F. Knechtli, V. Koch, C. 
Morningstar, M. Peardon’ (2024)

Experimental values taken from R.L. 
Workman et al. (Particle Data Group) 

https://pdg.lbl.gov/2023/html/authors_2023.html
https://pdg.lbl.gov/2023/html/authors_2023.html


BOEFT Lagrangian: mixing potentials 
SESAM (2005)

Gaussian

fit function from 
Phys.Rev.D 106 (2022)

parameters fixed from preliminary results of  
‘Bulava, F. Knechtli, V. Koch, C. Morningstar, M. 

Peardon’ (2024)
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Coupled system approach
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Bound state (below threshold) e. o. m.



Coupled system approach
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Thresholds corrections in STA

Full thresholds corrections



Self-energy approach
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Charmonium bound states

Exact charmonium propagator

Diagrams resummation

Self-energy term Above threshold states

similar methods in 
Phys.Rev.D 106 (2022) 

Meson-Antimeson states



Self-energy approach
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Thresholds corrections in STA

Full thresholds corrections



Self-energy approach
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Decay rates for above threshold states



Comparison of the results
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DD threshold



Comparison of the results
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DsDs threshold



Conclusions
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● Different approaches to study the problem
● LQCD inputs needed for the BOEFT lagrangian
● Different predictions for different mixing potentials, SESAM mixing 

potential predicts: 
○ stronger corrections for lowest bound states  (                             )  

contrarily to the gaussian one;
○ stronger mixing with of thresholds with charmonium states 

w.r.t. gaussian one;
● Same predictions from the different methods (coupled system, 

self-energy) in the weak-coupling limit
● Decay rates key observable to identify the type of mixing potential


