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Topics to be discussed 

1. Partons  as   effective  degrees  of  freedom  of  an  ultra-
relativistic particle 

2. Partons in Regge theory and QCD 

3. Limitations on parton distributions and cross-sections 
from the boost - invariance 

4. Froissart behavior and the  parton structure of the 
Froissart disc 

 



Fock equations for parton wave functions  𝑎𝑛 

If we leave only parton  fission in these equations     --<  ,  then we obtain the WF  

corresponding to the Regge pole :       𝑎𝑛  = 𝑥𝑛 (−𝑔

𝑚
)𝑛−1 ∏𝑖   𝑚2/(𝑚2 + 𝑘2

𝑖⊥
) 

∫  ) 



        QCD partons 

←   Distribution of soft parton 
density in the  F disk and saturation 



Elastic Scattering of p-p  - 7 TeV        (LHC) 
Regge eikonal model 



PP cross-sections in the same model at Е ~ mpl   



The boost invariance (BI) of cross sections in the parton model leads to the 

same restrictions as the t-unitarity of amplitudes        ! ? 

 σ𝑛 (𝑌, {𝑘𝑖}) 



         Limitation on cross-sections  from Boost Invariance 

←    Froissat behavior 

←    Regge pole 

(Black disks) 



Parton saturation and BI 
Calculating transparency    T(Y) = | S(Y, 𝑥⊥) |2 = 1 - σ𝑖𝑛(𝑌, 𝑥⊥ )  

in different systems 
 

T ~ 1 T ~ 𝑒−𝑐 𝑌2
 

Lab. frame 
↓ 

C.M. frame 
↓ 

← Collision of gray 
F disks 

← Collision of a 
particle with a heavy 
nucleus T ~ 𝑒−𝑐 𝐴1/3

 T ~ 1 



              Collisions near the Froissart Disk Boundary and BI  

Lab 
↓ 

Sci 
↓ 


