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ODDERON s  and  t  dependence

A. Donnachie, P.V. Landshoff
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Simple phenomenological analysis of 13 TeV data 



Non-exponential behavior (origins)

1.   Non-linear Regge trajectory

b)  Pion loops  (Anselm, Gribov, Khoze, Martin;   Jenkovski 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.)
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Phenomenologic analysis (exponentials)



TOTEM analysis 13 TeV
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TOTEM 13 TeV
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Simple exponential (Born term)
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With form-factor
n- free
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TOTEM 13  TeV
(extraction  ReF(s,t) from experimental data)
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Extending of model (HEGS1) – O.V. S. Phys.Rev. D 91, (2015) 113003
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Odderon and HEGS model

5+4 – fitting parameters



General Parton Distributions -GPDs

Electromagnetic 

form factors

(charge 

distribution)

Gravitation 

form  factors

(matter distribution)
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UNITARIZATION  eikonal representation





0 ;3s GeV

7 ;s 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 [0.000741 – 0.201]

n=0.9

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

n=1.0 
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HEGS-h model  and  Odderon
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dashed line pp

( 13 )TOTEM data s TeV  
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The profile function Г(s,b): the real part (left) and imaginary part (middle) 

at energies s=9.8 GeV (dashed line), s=52.8 GeV (dash-dotted line),

s=7 TeV (long dashed line), s=14 TeV (solid line). 

he spin-flip amplitude in the b- representation (right) (solid line - eq.(12),

dashed line - eq.(13) long dashed line - with q factor and normal exponential form

Extending of model (HEGS1) – O.V. S. Phys.Rev. D 91, (2015) 113003



“New Physics” 
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*

1

. 
2.  HEGSh model:

4. The max-Odderon contribution at  t=0 is very small;

3. B(t) – non-linear behavior  (form factor,  eikonalization);

7.    The  standard eikonal approximation works perfectly 

from  Sqrt(s}=9 GeV up to  13 TeV.

( 13 ) 106 2.5 ;tot s TeV mbs   

.( 13 , 0) 0.11 0.015;eik s TeV tr    

( 13 , 0) 0.13 0.015;HEGS s TeV tr    

6.  Eikonalization leads to Re (Odd max) growth as Log(s/s0) ;

5. The form of the diffraction minimum at 13 TeV shows the  Odderon contribution;

most important Odderon contribution at low energies and non-small t.
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TOTEM 7 TeV O.V. S.,"Total cross sections and $\rho$ at high energy", 

Nucl. Phys. A  922, 180-190, 2014.

“Now our calculations show the inconsistency of the size of \rho=0.14 with 

the parameters of the scattering amplitude    obtained  by the TOTEM 

Collaboration.”
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BSW1 BSW2 HEGS0 HEGS1

Nexp

Npar

𝑠, GeV

∆t, GeV2

(Σχ2)/N

369

7+Regge

24 ÷ 630

0.1 ÷ 2.6

4.45

955

11+Regge

13.4 ÷ 1800

0.1 ÷ 5

1.95

980

3+2

52 ÷ 1800

8.7∙10-4÷ 10

1.8

3416

5+4

9 ÷ 8000

3.7∙10-4÷ 15

1.28

BSW1 - C. Bourrely, J. Soffer, T.T. Wu - (  )

BSW2 - C. Bourrely, J. Soffer, T.T. Wu - (  )

HEGS0 – O.V.S. -

HEGS1 – O.V.S. -
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