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• Plan: 

• Total cross section (slow-down, saturation?):
Francesco Giovanni Celiberto, Laszlo Jenkovszky, Volodymyr 

Myronenko, Saturation effects in low-x DIS structure functions and 

related hadronic total cross sections, Low-x 2016; arXiv:1608.04646;

• Low-|t| elastic scattering (the “break”): László 

Jenkovszky, István Szanyi Structures in the diffraction cone: the 

"break" and "dip" in high-energy proton-proton scattering, Int’l J. 

Mod. Phys., in press, arXiv:1701.01269, Fine structure of the 

diffraction cone: manifestation of t channel unitarity, PEPAN 

Letters (Physics of Particles and Nuclei Letters), v. 14 (2017) N.5;

• Single and double DD at low masses (resonances in M 2)L. 

Jenkovszky, O. Kuprash, J. Lamsa, V. Magas, and R,. Orava: Dual-Regge approach to high-energy, low-

mass DD at the LHC, Phys. Rev. D83(2011)0566014; hep-ph/1-11.0664.L. Jenkovszky, O. Kuprash, J. 

Lamsa and R. Orava: hep-ph/11063299, Mod. Phys. Letters A. 26(2011) 1-9, August 2011; 

• L. Jenkovszky, O. Kuprash, Risto Orava, A. Salii, arXiv:1211.584, Low missing mass, single- and double 

diffraction dissociation at the LHC;

• Central production (Rainer Schicker’s talk) 

http://lanl.arxiv.org/find/hep-ph/1/au:+Celiberto_F/0/1/0/all/0/1
http://lanl.arxiv.org/find/hep-ph/1/au:+Jenkovszky_L/0/1/0/all/0/1
http://lanl.arxiv.org/find/hep-ph/1/au:+Myronenko_V/0/1/0/all/0/1
http://lanl.arxiv.org/abs/1608.04646
http://lanl.arxiv.org/find/hep-ph/1/au:+Jenkovszky_L/0/1/0/all/0/1
http://lanl.arxiv.org/find/hep-ph/1/au:+Szanyi_I/0/1/0/all/0/1
http://lanl.arxiv.org/abs/1701.01269




Does GS imply saturation? Not necessarily!
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Direct, s-channel point of view: additive quark model, 

single and multiple scattering of partons (Glauber).

Additive quark model relations (Levin-Frankfurt, 70-ies):
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1. On-shell (hadronic) reactions (s,t, Q^2=m^2);

t  b transformation dictionary:







CERN LHC, TOTEM Collab., June 26, 2011: 
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Elastic scattering: non-

exponentiality at low |t|
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Nb = 1 excluded with 7σ significance!

Nuclear Physics B 899 (2015) 527–546

Nb = 2 : σtot = (101.5 ± 2.1) mb

Nb = 3 : σtot = (101.9 ± 2.1) mb



28 June, 2017 I. Szanyi: The "break" and "dip" in 

high-energy pp scattering

18

“break”

R(t) calculated for low-|t| 8 TeV data.

𝑅 𝑡 =
𝑑𝜎(𝑡)/𝑑𝑡 − 𝑟𝑒𝑓

𝑟𝑒𝑓

𝑟𝑒𝑓 = 𝐴𝑒𝐵𝑡

Local slopes B(t) calculated for low-|t| ISR 

data.
𝐵 𝑠, 𝑡 =

𝑑

𝑑𝑡
𝑙𝑛

𝑑𝜎(𝑠, 𝑡)

𝑑𝑡

arXiv:1410.4106
arXiv:1503.08111G. Barbiellini et al., Phys. Lett. B 39 (1972) 663





28 June, 2017 I. Szanyi: The "break" and "dip" in 

high-energy pp scattering
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Correlation between the “break” and “dip”

R(t) calculated for low-|t| 7 

TeV TOTEM data.

R
(t

)

R(t) calculated for low-|t| 

13 TeV TOTEM

preliminary data.
R(t) calculated for low-|t|

ISR 52.8 GeV  data.
𝑅 𝑡 =

𝑑𝜎(𝑡)/𝑑𝑡 − 𝑟𝑒𝑓

𝑟𝑒𝑓

F. Nemes: The results of the TOTEM experiment. 

Proceedings of the Diffraction 2016 conference, (2016, 

Acireale).

Amaldi, U. , Schubert, Klaus 

R. Nucl.Phys. B166 (1980)

TOTEM Collab. EPL 101 21002 (2013).



Pomeron’s relative contribution



Pomeron dominance at the LHC
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“Reggeized (dual) Breit-Wigner” formula:



Approximation of background to reference 

points (t=-0.05)



Double differential SD cross sections

(left)   Double differential SD cross sections as a functions of M2 for different t values,

(right) Double differential SD cross sections as a function of t for different M2 values.



DDD cross sections vs. energy.



Integrated DD cross sections

(left)   Single differential SD cross sections as a functions of t integrated in different 

M1:M2 regions.

(right) Double differential SD cross sections as a function M2 integrated in region [0.0: 

1.0] of t. value.



t = - 0.1 t = - 0.2

t = - 0.3

Triple differential DD cross sections



Central diffractive meson production (double Pomeron exchange), 

R. Schicker’s talk;



Thank you !


