
Solution (Y)Solution (Y)

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



Solution (Y)Solution (Y)

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



Solution (Y)Solution (Y)

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



Solution (Y)Solution (Y)

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



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

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



Solution (H)Solution (H)
Parameters for the general recurrenceParameters for the general recurrence

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



Solution (H)Solution (H)

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



Solution (H)Solution (H)

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



Solution (H)Solution (H)

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



Solution (H)Solution (H)

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



Solution (H)Solution (H)

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



Solution (H)Solution (H)

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



Solution (H)Solution (H)

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



Solution (H)Solution (H)

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



Other method to find solutionsOther method to find solutions

FFSSSS

WWSSWWSS

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



Other method to find solutionsOther method to find solutions

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



NonNon--conserved vertexes expansionsconserved vertexes expansions

SymmetricSymmetric Traceless

Recurrence + solutionRecurrence + solution

Orthogonality

Recurrence + solutionRecurrence + solution

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



NonNon--conserved vertexes expansionsconserved vertexes expansions

Symmetric TracelessSymmetric Traceless

OrthogonalityOrthogonality

SolutionSolution

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



NonNon--conserved vertexes expansionsconserved vertexes expansions

Symmetric Symmetric Symmetric Symmetric 
TracelessTraceless

OrthogonalityOrthogonality

SolutionSolution

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



NonNon--conserved vertexes expansionsconserved vertexes expansions

Symmetric TracelessSymmetric Traceless
OrthogonalityOrthogonality

Symmetric TracelessSymmetric Traceless

SolutionSolution

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



NonNon--conserved vertexes expansionsconserved vertexes expansions

Symmetric TracelessSymmetric TracelessSymmetric TracelessSymmetric Traceless

SolutionSolution

OrthogonalityOrthogonality

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



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 
spinspin--parity parity analyseranalyser: from hadrons to Higgs.: from hadrons to Higgs. Eur. Phys. J. CEur. Phys. J. C 31, 38731, 387––396 (2003)]396 (2003)]spinspin--parity parity analyseranalyser: from hadrons to Higgs.: from hadrons to Higgs. Eur. Phys. J. CEur. Phys. J. C 31, 38731, 387––396 (2003)]396 (2003)]

[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
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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”?
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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 …
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