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mD0  mD0
MeV  1864.5  0.4  2006.7  0.4  3871.2  0.8PDG

   Is X(3872) composed by two D-mesons? 

➲ What is the X(3872) resonance?
                          Expected composition
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The DD*bar threshold remains ambiguous !!!

D-mesons binding energy   less than 1Mev    

 It is likely a narrow resonant structure with the most probably quantum numbers

It may have comparable decay rates to D0 D0

JPC  1 and I  0 , I  1

➲ What is the X(3872) resonance?
                          Expected composition
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Relativistic equation for bound state problems
Phys. Rev. 82, 291–346 (1951) 

Bound States in Quantum Field Theory
Phys. Rev. 84, 350–354 (1951)

Hans Albrecht Bethe
Salpeter

     Nobel prize in 1967

Successfully applications  in QED and semiconductors were published in 70's -80's

What is the X(3872) resonance?
  Lippmann-Schwinger equation (T=0)    

                                                                    



  

It is a non-relativistic version of the Bethe-Salpeter equation

D. Gamermann et al. Phys. Rev D 81 (2010) 014029

Resonance is formed 
before D-mesons decay !!
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It is a non-relativistic version of the Bethe-Salpeter equation

D. Gamermann et al. Phys. Rev D 81 (2010) 014029

Can X(3872) be formed in  a D-mesons symmetric T-matrix ? 

What is the X(3872) resonance?
  Lippmann-Schwinger equation (T=0)    

                                                                    



  

C. Peña, D. Blaschke. X(3872) as a D D* molecule bound by quark exchange forces.    
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C. Peña, D. Blaschke. X(3872) as a D D* molecule bound by quark exchange forces.    

     In the C.M. P=0

 By integrating around the pole of the propagator 
 of two D-mesons T(a,a',z)  is complex !!
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C. Peña, D. Blaschke. X(3872) as a D D* molecule bound by quark exchange forces.  
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  arcTanImt0, z
Ret0, z

              Re[t(0,z)] changes sign around 3.872 GeV creating a resonance. 
              Binding energy B=0  !! C. Peña, D. Blaschke. Binding D D* by quark exchange. prog. 

What is the X(3872) resonance?
  Lippmann-Schwinger equation (T=0)    

                                                                    



  

What is the X(3872) resonance?
  Lippmann-Schwinger equation (T=0)    

                                                                    Annals of physics 202, 57 (1990). M. Schmidt, G. Ropke, H. Schulz



  

 Peripheral 

Central  

                 What could be its role in HIC?                           
                                                                 Charmonium suppression in HIC  RAA/RAA(CNM)

S  a SJ  b S  c S'  SX 3872 ?



  

Can hot medium effects creates a 
wiggle for Npart~100 ?

                 What could be its role in HIC?                           
                                                                 Charmonium suppression in HIC  RAA/RAA(CNM)



  
D. Blaschke, C. Peña.  Nuclear Physics B (Proc. Suppl.) 214 (2011) 137

                 What could be its role in HIC?                           
                                                                               Charmonium suppression at InIn



  

  1.3 Tc  - 1.4 Tc

Onset of Charmonium Suppression

                 What could be its role in HIC?                           
                                                                               Charmonium suppression at InIn

EoS shows that are some mesons in medium !!



  
How does Charmonium interact with light mesons?

                 What could be its role in HIC?                           
                                                                               Charmonium suppression at InIn

D. Blaschke, 
DESY-PROC-2009-07. arXiv:0912.4479v1



  

Leo P. Kadanof, Gordon Baym.  Quantum Statistical Mechanics.
Green's Function Methods in Equilibrium and Nonequilibrium Problems.
Addison-Wesley Publishing Co.,Inc, New York, 1962. 97

The width of this decay is calculated from the self energy

                 What could be its role in HIC?                           
                                              Self energy contribution to Jpsi potential  (T≠0)



  

At Quark level is the 4-particle T -matrix  T4

At meson level
Rapp, Blaschke, Crochet
Prog.Part.Nucl.Phys. 
65 (2010) 209-266

What could be its role in HIC?
      

                                                                    

D. Blaschke, 
DESY-PROC-2009-07. 
arXiv:0912.4479v1

      Self energy contribution to Jpsi potential  (T≠0)

      Self energy contribution to Jpsi potential  (T≠0)
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Summary

   1.  Would be it possible that X(3872) be produced in HIC ?

    
    2.  If so, the X(3872) may give us information about the onset of 
         Charmonium suppression.
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