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GPDs 
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UNITARIZATION    eikonal representation 







TOTEM data – 7 TeV 





7 TeV (TOTEM)  - t [0.00515 – 0.371]  

                      n = 0.94  

7 TeV (ATLAS)  - t [0.0062 – 0.3636]   

                         n=1.0 



8 TeV (TOTEM)  - t [0.0285 – 0.1947]  

                     n=0.9 

8 TeV (TOTEM)  - t [0.000741 – 0.201] 

                        n=0.9 



8 TeV (ATLAS)    - t [0.01050 – 0.3635]  

                               n=1.0  
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The energy dependence of 

( , 0)tots b  (hard line) 

.( , 0)elasts b  (dashed line); .( , 0)inels b  (long dashed  line) 
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Integral dispersion relations s
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2

2 2

Im ( )2
Re ( , ) .

( )
m

F EE
E t K P dE

E E E







 

   2
/ ; 1;

2

s
x E m x

m
  

2

2 2

Im ( )2
Re ( , ) .

( )
m

F EE
E t K P dE

E E E







 

  

2
( ) /2 ( ) /2

2 2

1

2 1
Re ( , ) [ ( ) ( ) ] .

pp pp
I IB x t B x t

pp pp

m x
E t K P dx x e x e

x x
 




 


    

 

2

1
1

( , , ) ( tan( / 2)) ( 1) ! .
2 (2 1 )

n m
n

n n
m

x
I n x x n

x m


 

 







  

  


By using the series representation of the Lerch’s transcendent, 
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The term for which a principal part is needed is the first term of the integral. Split 

it into 3 part 
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min max2 ; ; ;E E E E m E E        Let us perform a change of variable on I2, so 
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We can sum I1 and I2, and call the integration variable x 
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Non-exponential behavior (origins) 

1.   Non-linear Regge trajectory 

b)  Pion loops  (Jenkovski ,Anselm, Gribov, Khoze, Martin   et al.) 

3. Unitarization 

2. Different slopes of the other contributions 

     (real part, odderon, spin-flip amplitude) 

a)    Contributions of the meson cloud (J.Pumplin, G.L. Kane; O.V.S.) 



Pi-meson  cloud 

J.Pumplin, G.L. Kane, 1975, Phys.Rev. D11; pi-mezon scattering 

O.V.S., S. Goloskokov, 1980, Yad.Fiz. 31,  pp-scattering    
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0( ) ;h t t t The additional term in the slope like 

was obtained in old time which can be produce a set of canceling Regge cuts  

H. Cheng, T.Wu (1970) ;  J.L. Cardy (1971)  

Fnd leads to the Schwarz type trajectories (J.M. Schwarz (1968) 

1/2 2 3/2 1/2( ) 1 2 (1/ 2 ) ( ln( )) ;t t t t       

The appearing complex trajectory heavely complicated picture. 

Based on works O. Barrut, D.E. Zwanziger (1962, 1963) 

by G. Cohen-Tannoudji, V.V. Ilyin, L.L. Jenkovszky (1972)  

was proposed the simplest form  
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A.A. Anselm, V.N. Gribov, Phys.Lett. 40B, (1972).    

V.A. Khoze, A.D. Martin and M.G. Ryskin, J.Phys.G (2014) 
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The analytic calculation  of mezon loop 

S. Barshay, Y.-A. Chao (1972) 
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 4.∗ 0.139^2
∗  2.∗ tau − 1. +tau ^ 1.5 ∗ Log[ Sqrt[ 1.+ 1. tau  + 1. Sqrt[ 1. + 1. tau  − 1.  
+ Log[1. 0.139^2   ; 

4.∗ 0.139^2
∗  2.∗ tau − 1. +tau ^ 1.5 ∗ Log[ Sqrt[ 1. +tau  + 1. Sqrt[ 1. +tau  − 1.  
+ Log[1. 0.139^2   ; 



*   The new data bounded essentially the limits of the models. 

LHC 

 GPDs open the new way to connections of the elastic and inelastic intaractions 

* The problems of the determination of            and  
• The thin structure of the slope  - B(s,t),        

•  (non-exponential, oscillations)  

Wait  the high precision of the new data at small t and 13 TeV 

But: where is the hard Pomeron?;  t and  s  dependence of the Odderon? 

                               Unitarization – eikonal?     

Asymptotic of the scattering amplitude -  wide region 

TOTEM;              ATLAS 

( , )s t ( )tot s

The elastic scattering reflects the generalized structure of the hadron 

And the scattering amplitude is satisfied the basic analitical properties. 

5. The  standard eikonal approximation works perfectly 

from  Sqrt(s}=9 GeV up to  8 TeV. 
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