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IntroductionIntroduction

Soft diffractive processesSoft diffractive processes
(“bare” amplitudes)(“bare” amplitudes)(“bare” amplitudes)(“bare” amplitudes)

What is aWhat is aWhat is aWhat is a
“REGGEON”“REGGEON”??
““POMERONPOMERON”?”?““POMERONPOMERON”?”?

(trajectory, intercept,(trajectory, intercept,
residue, slope, …)residue, slope, …)residue, slope, …)residue, slope, …)

What if What if the the reggeonreggeon isisWhat if What if the the reggeonreggeon isis
a quantum field?a quantum field?
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What is “REGGEON”?What is “REGGEON”?
 Gribov Reggeons Gribov Reggeons 
(in 2+1 …)(in 2+1 …)(in 2+1 …)(in 2+1 …)
 BFKL (QCD) …BFKL (QCD) …
 Classical …Classical … Classical …Classical …
(10+ phenomenological models)(10+ phenomenological models)

 Continuous & High Spin Particles Continuous & High Spin Particles  Continuous & High Spin Particles Continuous & High Spin Particles 
(Wigner, Fronsdal etc.) (Wigner, Fronsdal etc.) 
 HyperHyper--Fields & StringsFields & Strings HyperHyper--Fields & StringsFields & Strings

+ Complex Momentum Plane+ Complex Momentum Plane
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BasicsBasics
Current operator related to the Current operator related to the 
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RaritaRarita--Schwinger TST conditionsSchwinger TST conditionsRaritaRarita--Schwinger TST conditionsSchwinger TST conditions
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BasicsBasics
ScalarScalar--ScalarScalar--SpinSpin--J vertexJ vertexScalarScalar--ScalarScalar--SpinSpin--J vertexJ vertex

SpinSpin--J PropagatorJ Propagator

Pole atPole at

Reggeization prescriptionReggeization prescription

Pole atPole at
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Transverse Symmetric tensors (H)Transverse Symmetric tensors (H)
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Irreducible tensors (spur S )Irreducible tensors (spur S )VV
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Irreducible tensors (W)Irreducible tensors (W)
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Generating function method (Y)Generating function method (Y)
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General multivariate recurrenceGeneral multivariate recurrence
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Solution (Y)Solution (Y)
Change of variables and initial conditionChange of variables and initial conditionChange of variables and initial conditionChange of variables and initial condition
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Solution (H)Solution (H)
Change of variables and initial conditionChange of variables and initial conditionChange of variables and initial conditionChange of variables and initial condition
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Parameters for the general recurrenceParameters for the general recurrence
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Other method to find solutionsOther method to find solutions
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NonNon--conserved vertexes expansionsconserved vertexes expansions

SymmetricSymmetric Traceless

Recurrence + solutionRecurrence + solution

Orthogonality

Recurrence + solutionRecurrence + solution
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33--Reggeon vertex contractionsReggeon vertex contractions
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Applications: spinApplications: spin--parity analyzerparity analyzer

CEDPCEDPCEDPCEDP

[A.B. [A.B. KaidalovKaidalov, V.A. , V.A. KhozeKhoze,  A.D. Martin et al,,  A.D. Martin et al, Central exclusive diffractive production as a Central exclusive diffractive production as a 
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[V.A. [V.A. PetrovPetrov, R.A. Ryutin, A.E. , R.A. Ryutin, A.E. SobolSobol and J.and J.--P. P. GuillaudGuillaud, , AzimuthalAzimuthal angular distributions in angular distributions in 
EDDE  as spinEDDE  as spin--parity parity analyseranalyser and and glueballglueball filter for LHCfilter for LHC, JHEP06(2005)007], JHEP06(2005)007]
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Problems with conserved currentsProblems with conserved currents
[R.A. Ryutin , [R.A. Ryutin , Visualizations of exclusive central diffractionVisualizations of exclusive central diffraction, , 
Eur. Phys. J. C 74, 3162 (2014)]Eur. Phys. J. C 74, 3162 (2014)]

“Non“Non--Conserved”=Conserved”=“Non“Non--Conserved”=Conserved”=
UnitarizationUnitarization? ? 

Extra Dimension?Extra Dimension?Extra Dimension?Extra Dimension?
Both?Both?

[F.E. Close, G.A. [F.E. Close, G.A. SchullerSchuller,, Evidence that the Evidence that the pomeronpomeron transforms as a transforms as a nonconservednonconserved vector currentvector current, , 

Both?Both?

[F.E. Close, G.A. [F.E. Close, G.A. SchullerSchuller,, Evidence that the Evidence that the pomeronpomeron transforms as a transforms as a nonconservednonconserved vector currentvector current, , 
Phys. Phys. LettLett. B 464, 279 (1999)]. B 464, 279 (1999)]

[F.E. Close, G.A. [F.E. Close, G.A. SchullerSchuller, , Central production of mesons: Exotic states versus Central production of mesons: Exotic states versus pomeronpomeron structurestructure, , 
Phys. Phys. LettLett. B 458, 127 (1999)]. B 458, 127 (1999)]
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Applications: extract crossApplications: extract cross--sectionssections
qqqq

WW HadronHadron--Reggeon Reggeon 
crosscross--sectionsection HadronHadron--HadronHadron

qq 11

pp

HH

crosscross--sectionsection

ReggeonReggeon--Reggeon Reggeon 
crosscross--sectionsection

HadronHadron--HadronHadron
crosscross--sectionsection

qq 22HH crosscross--sectionsection

1 1 mbmb –– 100 100 mbmb?? ~10 ~10 –– 100 100 mbmb

H
1 1 mbmb –– 100 100 mbmb?? ~10 ~10 –– 100 100 mbmb

What is the meaning What is the meaning 
of these values?of these values?

H
of these values?of these values?HH --”Reggeon”?”Reggeon”?

XXXVII International Workshop on High Energy Physics  “Diffraction of hadrons: Experiment, Theory, Phenomenology”
July 22-24, NRC “Kurchatov institute” – IHEP, Protvino



Further studyFurther study

 SpinSpin--parity analysis in CEDPparity analysis in CEDP
 HalfHalf--integer spins, helicity amplitudesinteger spins, helicity amplitudes
 Curved spaces, “nonCurved spaces, “non--conserved” currentsconserved” currents Curved spaces, “nonCurved spaces, “non--conserved” currentsconserved” currents
 HyperHyper--fields, stringsfields, strings
 NonNon--diffractive processesdiffractive processes NonNon--diffractive processesdiffractive processes
 UnitarizationUnitarization UnitarizationUnitarization
Wolfram Mathematica packageWolfram Mathematica package
 Universal framework for diffractionUniversal framework for diffraction Universal framework for diffractionUniversal framework for diffraction
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To be continued …To be continued …To be continued …To be continued …

THANKTHANKTHANKTHANKTHANKTHANK
YOU !YOU !YOU !YOU !YOU !YOU !
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