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Introduction

K f 1 :E Soft diffractive processes
(“bare” amplitudes)

a) EL d) SD
What is a
“REGGEON’"?
“POMERON”?
LR SEI L WODCEDP  (trajectory, intercept,
residue, slope, ...)
} } } What if the reggeon is
¢) CIDP f)SD CIDP soocior | @ quantum field?
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What is “REGGEON™?

 Gribov Reggeons
(in 2+1...)
1 BFKL (QCD) ...

] Classical ...
(10+ phenomenological models)

1 Continuous & High Spin Particles
(Wigner, Fronsdal etc.)
 Hyper-Fields & Strings

+ Complex Momentum Plane
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Basics

Current operator related to the
hadronic spin-J Heisenberg field operator

(O+m3) @4 (2) = 44 ()

Rarita-Schwinger TST conditions
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Basics

Scalar-Scalar-Spin-J vertex
ff/ﬂl---ﬂj(p’ Q') — B — q|ju1---uJ’p S

Spin-J) Propagator
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= [ (g (mP() - ),

Pole at  m*(J)—¢* =0, ie. J = ar(d?)

Reggeization prescription
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Diffractive Lego
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Irreducible tensors
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Transverse Symmetric tensors (V,W,F)
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Transverse Symmetric tensors (V,W,F)
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Transverse Symmetric tensors (Y)
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Transverse Symmetric tensors (Y)
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Transverse Symmetric tensors (H)
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Irreducible tensors (spur §°)
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Irreducible tensors (V)
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Irreducible tensors (F)

min (Jy,J2)
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Irreducible tensors (F)
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Irreducible tensors (W)
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Irreducible tensors (W)
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Generating function method (Y)
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Generating function method (Y)
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Generating function method (Y)

r.-wl ?rf.

(k F)NY j L‘ﬂ Jm (Jm B 1) f T ) 4j’iﬂ"5y?i_l"'+

\ T

o = . I —1 k' —1
+4n;(n; — 1)y, Rt QJiZXirk:?rmgi i H?Jg,f"" T

£
i, Y Kk
1
\ '_1‘ k;v"_z
+ 3 Kokl = 1) (g2 = Xal ) i %4
r#£i
kl +1 S TA By [ A | h -1 k —1
+2kw k‘,“_,( +)‘fr3 €Ly * $s1+ ) yw yzb et
pstasty

+2(D — l)nt'qu_l..,] =10,

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



Irreducible tensors (Y)
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Irreducible tensors (Y)
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Generating function method (H)
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Generating function method (H)
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Generating function method (H)
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Irreducible tensors (H)
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Irreducible tensors (H)
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General multivariate recurrence
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Solution (Y)

Change of variables and initial condition
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Solution (Y)

Parameters for the general recurrence

‘5%}/ = {15 iiS/zn Xir _S‘gr/‘ia Xis _5‘55/4: 1, 1}3

Bty
14
10
20
01
02
2 0
\0 2

oo o oo
o SR e B com B o Y s T o S

G G e )

0 —1)

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



Solution (Y)
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Solution (H)

Change of variables and initial condition
Z (krs_kis)_ Z .
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Solution (H)

Parameters for the general recurrence
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Other method to find solutions
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Other method to find solutions
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Non-conserved vertexes expansions

} Symmetric Traceless
¥ s J—r r =
V = Z Ve [V q ] J—r r [ /2] ~ 0 J—r r U
r=0 [V q ] = Z Uu (V(l) Q(l)g(ll))
uw=0
Recurrence + solution
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,ﬁ-f N qﬂu
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Non-conserved vertexes expansions
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Non-conserved vertexes expansions
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Non-conserved vertexes expansions
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Non-conserved vertexes expansions
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3-Reggeon vertex contractions
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Applications: spin-parity analyzer
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[A.B. Kaidalov, V.A. Khoze, A.D. Martin et al, Central exclusive diffractive production as a
spin-parity analyser: from hadrons to Higgs. Eur. Phys. J. C 31, 387—-396 (2003)]

[V.A. Petrov, R.A. Ryutin, A.E. Sobol and J.-P. Guillaud, Azimuthal angular distributions in
EDDE as spin-parity analyser and glueball filter for LHC, JHEP06(2005)007]
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Problems with conserved currents

1 do , [R.A. Ryutin , Visualizations of exclusive central diffraction,

il Eur. Phys. J. C 74, 3162 (2014)]

({9 ”»
Non-Conserved” =

: ° ° °

e T Unitarization?

Fig. 2. The unitarization of the cross-section [tle 28! (B ~ EXtra Dimension?

2.85 GeV ™%, /s = 7 TeV) corresponding to the amplitude (89) ¢

in the Appendix C. The dashed curve represents the “bare”

term and the solid one represents the unitarized result. op is BOth?

the integrated “bare” cross-section. The zero at ¢ = 0 disap-
pears in the unitarized cross-section.

[F.E. Close, G.A. Schuller, Evidence that the pomeron transforms as a nonconserved vector current,
Phys. Lett. B 464, 279 (1999)]

[F.E. Close, G.A. Schuller, Central production of mesons: Exotic states versus pomeron structure,
Phys. Lett. B 458, 127 (1999)]
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Applications: extract cross-sections

W q\}ti Hadron-Reggeon
o7
p

cross-section Hadron-Hadron
H 1 cross-section

1 mb-100 mb? ~10-100 mb

~

What is the meaning
of these values?

Reggeon™?
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Further study

] Spin-parity analysis in CEDP
J Half-integer spins, helicity amplitudes

j rl 17 lﬂf‘l eMmarac “ |l a VP ¥alaYaXd =) eV Qf‘l,, ad B B od of
“Uui'vcu Spalc), non-conservea curt

J Hyper-fields, strings

1 Non-diffractive processes

] Unitarization

J Wolfram Mathematica package

J Universal framework for diffraction
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To be continued ...
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