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Introduction

Electron-Proton Scattering
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Difractive process
Y=In(1/xX) =Ins

— Total crosssectionfor DIS ,, and ,

P (proton) p (proton)
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or. = Q/de l?\'TTlL (CQYb)

W, (Qrz6 ) Lightfront wavefunction

N(Q,Yb), N(r,Y,b),in the dipole Picture dipolerjfj-proton scatteringAmplitude
r dipole tranversesize b impactparameter

z fraction of the lightfront momentaof the virtual photon carried by the quark
a massof the quarks



Hard Pemeron pQCD
BFKLKernel
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Pomeron
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FIG. 4: The vutuzl photon interacts wia its hadromc fuctuations
which are gg dipoles and more complicated Fock states. The

Pomeron exchange 13 illustrated as a perturbatmve ladder 4
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For Hard processes short Transversatlistances
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we consider pQCD A Hard Pomerondominatescattering
DiffractiveScattering




Pre QCD

Scattering processdescriptionin terms of QCD (parton distributions)in
the Reggd.imit involving Stronglnteraction

Inthe Reggd.imit becomesaneffective 2+1
dimensionaktransversakpaceandrapidity (Lipatoveffectiveaction)

At very small transversedistances pQCD andBFKLPomeron(1959

At very large transversedistances before QCD era, there was the
Reggeortield Theory descriptionintroducedby Gribov

The Pomeron stateof two gluonandC=1
~ 1 . .

1973 0dderon Lukaszukand Nicolescuthe
partner of the Pomeron(C =-1) 3 gluons S 7 t

T2

There are anotherstateswith 4 gluong .

ZEUS Collaboration1995
ResuttffromHHER A evidenderfordieRemeron




Reggeorkield Theory tbefore QCD

P.D.B. Collins, An infroduction to He gy th oy ard fi -:Ilg'l'-n' ETergy ||'-'.'I!'-'.'-‘--'."-‘f. ( '?lllll'll'flflg-"

University Press, Cambridge, 1977,

V.N. Gribov introducein the 60's
Scatteringamplitude at highenergiesfor hadrons is accordingReggerheory. the

exchangeof 0 q uma i t icharboteszédby its ReggdrajectoriesD | (0)
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LeadingPole is CalledPomeron with vacuumguantumnumbers
| (O | | 0 | isthe Pomeronintercept
and | * istheslope




A.DonnachieandLandshoff
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A cross section grows witlenergy (Soft
Pomeronexchangg

A t-dependence of elastic crossction
shows differencéetween pp angbpbar
(evidence for existence @dddderon)



Hard Pemeron pQCD
BFKLKernel

Balinsky Fadin KuraeyLipatov

For Hard processes shortTransversatlistances p o n

we consider pQCD A Hard Pomerondominatescattering
Diffractive Scattering
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Soft Pemeronvs Hard Pemeron

For Hard processesJV region
) short Transversatlistances
@ p T '_”| t ooisgourd 6 o Large Momenta, large but finite
energies

For soft processes

| (M p8Y i e7Q0 largestlransversatlistances
small Momenta, large but finite
energies

| (7D can be considered as a variable which depe
on the sizes of the projectiles.

How we can connect regions of different sizes ar
different sorts of Pomerons

Use Functional Renormalization Group*




Phys.Lett.B 778 (2018) 414-418

Did TOTEM experiment discover the Odderon?

Evgenij Marty nov®, Bazarab Nicolesc u®
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FFaculty of European Siudies, Baber-Bolyei Universiy Emmanuel de Mariomne Streer I, $00090 Cluj-Nepoca, Komaniz

A bstract

The present study shows that the new TOTEM datum oFF = 0.098 £ (.01 can be considersd as the first ex perimental
discovery of the Odderon, namely in its maximal form.

Keywords: Froissaron, Maximal Odderon, total cross sections, the phase of the forward amplitude.

1. Introduction The Odderon is defined as a singulanty in the com-
plex j-plame, located at j = 1 when ¢ = 0 and which
contributes to the odd-under-crossing amplinede F_. It
was first introduced in 1973 on the theomrtical basis of

Very recently, the TOTEM expenment rleased the
following values at 5 = 13 TeV of pp total cross scc-

SNRY | YR LINRG2Z2Y &idz6 RS INFsORSBNE
B AY@H - NB LIY

M.BroiloE.G.S.una M.JMenon arXiv:1803.06560



THE ODDERON DISCOVERY BY THE D0 AND TOTEM COLLABORATIONS 3
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FIGURE 3. Left: pp elastic cross section as a function of |¢| at 1.96 TeV from the DO collaboration at the Tevatron. Right: pp elastic cross
sections as a function of |¢| at 276, 7, 8, and 13 TeV from the TOTEM collaboration at the LHC (full circles), and extrapolation to the
Tevatron center-of-mass energy at 1.96 TeV (empty circles).
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This Is evidence for the neperturbative Odderon



How we can study another states with 3, 4 gluéhs
Multi-Reggeongquation BKP

1980 J. Bartels: Kwiecinskiand M.
Praszalowicz:
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