
The Fragmentation of a Color Flux Tube 

1. The many processes of particle production  
2. Dynamical scenario of flux tube fragmentation 
3. Space-time-rapidity ordering of produced particle 
4. The  signature of flux tube fragmentation signature 
     (i)  local production of qq̅ pairs 
     (ii) local conservation laws lead to various correlations of  
           quantities between adjacent pions 
     (iii) adjacent pions are signaled by proximity in rapidities  
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Why search for the  signature of flux tube fragmentation 

 
Particle production at high energies processes: 

 
1. Flux-tube fragmentaion 
2. Direct fragmentation 
3. Hard-scattering 
 

At central rapidity, direct fragmentation is unimportant,  
and there are only two production processes. 



Flux tube fragmentation 

or diquark 

      z 

• In an e+e- annihilation at high energies, a flux tube is formed between the produced  
      q-q̅ pair. 
• In a nucleon-nucleon collision, two flux tubes are formed between a quark of  
      one nucleon with the diquark of the other nucleon. 
• As the quark pulls away from the q̅ (or diquark) at high energies, q-q̅ pairs are produced 
      which subsequently combined together to form mesons.  
 



Hard scattering 

Partons of one nucleon collide with partons of another particle to produce 
reaction products. 
 
The hard scattering process gains importance as energy increases. 



Direct fragmentation 

There is an intrinsic momentum distribution of partons. 
 
Partons travel forward, when the other parts of the system  suffers 
collisions. 
 
Important at projectile-fragmentation and  target fragmentation regions at 
forward and backward rapidities. 
 
They may not be not important at mid-rapidities for low energy collisions 
but may become important at mid-rapidity at high energy collision. 

Wong&Blankenbecler,PRC22,2433(1980) 





Degrees of freedom 
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Two-Pion Distribution without correlations 
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Two pions produced far aprt are not correlated.    
Their two-pion distribution are  



Adjacently produced pions are correlated   
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Rapidity distribution  
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Charge configuration of two adjacently produced pions 



Charge configuration of two distantly produced pions 



Correlation of two unlike charged particles in a flux tube fragmentation 



Correlation of like charged particles in a flux tube fragmentation 



Correlation of two charged particles in a flux tube fragmentation 



Conclusions 

• Quark-antiquark pairs are produced prior  
    to flux tube fragmentation 
• Local Conservation laws lead to correlation of  
   adjacent mesons 
• Adjacent mesons are signaled by their proximity 
   in rapidity  because of space-time-rapidity ordering 
• Two-particle angular can be used as signature for  
    Flux-tube fragmenation for pp collisions  


