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oITEMS:

o Forward (diffractive, soft) physics at the LHC (TOTEM);
o Kinematics, measurables;

o The Regge-pole theory;

o Regge ftrajectories (the pomeron and odderon);
oTOTEM’s 2017 publication and speculations;
-Demystification of the odderon
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where P, O, f. w are the Pomeron, odderon
and non-leading Reggeon contributions.

a(O\C| + -
1 P O
1/2 f 0

NB: The S-matrix theory (including Regge pole) is applicable to asymptotically
free states only (not to quarks and gluons)!



Elastic Scattering

Js =14 TeV prediction of BSW model
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1. On-shell (hadronic) reactions (s,t, QA2=mA2);

I €= b transformation dictionary:

do/di

h(s,b) = [5° dv—t/—tA(s,t)
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Linear particle trajectories

Plot of spins of families of particles against their squared masses:
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T he Pomeron trajectory

The Pomeron trajectory has threshold singu-
larities, the lowest one being due to the two-
pion exchange, required by the t—channel uni-
tarity. There is a constrain (Barut, Zwanziger;
Gribov) from the t— channel unitarity, by which

Sa(t) ~ (t —to) el T1/21 4y

where tg is the lightest threshold. For the
Pomeron trajectory it is tg = 4m7%, and near
the threshold:

a(t) ~ \/4m2 —t. (1)
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The slope of the cone for a single pole is:
B(s,t) ~ o/(t)Ins. The Regge residue eba(t)
with a logarithmic trajectory a(t) = «(0) —
~In(1 — Bt), is identical to a form factor (geo-
metrical model).



Representative examples of the Pomeron trajectories: 1) Linear; 2) With a
square-root threshold, required by t—channel unitarity and accounting for the
small-t “break” as well as the possible “Orear”, eV~t behavior in the second
cone; and 3) A logarithmic one, anticipating possible “hard effects” at large |t|
t] < 8 GeV?Z.

ap = ap(t) =14 6p + apt, (TR.1)
ap =ap(t)=14+0p + aypt — asp <\/4oa§P — 1 — 2a3p> : (TR.2)
ap=ap(t)=1+0p —a1pln(l — aspt). (TR.3)
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FIG. 6: Real part of f; trajectory on the left, width function I'(ME) on the right.




App(s t) = P(s,t)£0(s,t)+f(s,t)xw(s,t) —=rgc P(s,t)£0(s,t),

where P is the Pomeron contribution and O is
that of the Odderon.

P(s,t) = Zb_(rl(s)erl(S)[ap(t) 1]_€T2(S)€T2(8)[ap(t) 1y,
S0

where r (3) =b+L-4, (s) =L - ”T with
L= Ing; ap(t) is the Pomeron traJectory and
a,b,sp and e are free parameters.



The Pomeron is a dipole in the j—plane

Ap(s,t) = ﬁ [e_iﬂaP/zG(ogp) (S/SO)QP} = (1)

—imap(t))2 (3 /30) i [G'(ap) T (L i /Q)G(ozp)] .

Since the first term in squared brackets determines the shape of the cone,

one fixes
G'(ap) = —apebPlar1 (2)

where G(ap) is recovered by integration, and, as a consequence, the Pomeron
amplitude can be rewritten in the following “geometrical” form

ap S

Ap(s,t) = i——I[ri(s)e” Pt —gpri(s)er Wartl, (3)

bP 50

where 7%(s) = bp + L —iw/2, r5(s) =L —in/2, L=1In(s/sp).



TOTEM (2017) and noise about the odderon
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New elastic slope measurements
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Prospects (future plans):

1. Central diffractive meson production (double Pomeron exchange);

0 F13(t1)
1 PN 3
P(t1
(1) Meson (M*2)
S Frpm(t1,t12,M) . @
P(t2)
2 £ ) 4
P F24(t2)

2. Charge exchange reactions at the LHC (single Reggeon
exchnge), e.g. pp2>nA (in collaboration with Oleg Kuprash and
Rainer Schicker)



Open problems:

1. Interpolation in energy: from the Fermilab and ISR to the

LHC; (Inclusion of non-leading contributions);

3. Deviation from a simple Pomeron pole model and

breakdown of Regge-factorization;

4. Experimental studies of the exclusive channels (p+m,...)
produced from the decay of resonances (N*, Ropere,,,) in

the nearly forward direction.

5. Turn down of the cross section towards t=0¢!
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