Diffractive Studies at the LIHC :

What Can We Learn (If Any)?

Viadimir A. Petrov

Division of Theoretical Physics
IHEP NRC KI

Protvino, RF

3"d Annual Large Hadron Collider Physics Conference (LHCP 2015)
31 August - 5 September 2015, St. Petersburg



Characteristic Scales
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Elementary Geometry of Colligion

High Energies
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Uneasy Separation
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B NB: Internucleon distances in nuclei: 1.2 — 2.0 fm
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Two phenomena to be related
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Diffraction Pattern

at the LHC
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Straightforward optical analogy: a2 dip at t ~ - 1.7 GeV2.



Past, present ....
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Phere Lies the “Agymptopia”?




Sizes of nucleons

2> = 2
<IP>g = 25 <>,

Physical nucleon radius
<r2>(nucleon) = max; <r2>, = 0.711 fm?
<b?>(nucleon) =(2/3) <r?>(nucleon) = 0.474 fm?=11.85 GeV~

B =B, = 11-12 GeV* at the “knee”
<b2>(7 TeV) = 40 GeV-2 = 2 <b?>(nucleon) + 16.3 GeV>2
Asymptopia: (b?) > 2(b*)(nucleon)
<b*> = 5<b*>(nucleon) (B = 27-30 GeV -?)
at 0(>100 TeV) ?



Asymptotic theory:
Asymptotic expectations (“s =2x”):
Oior = 8Tl p(0)(0p(0) —1)In2(s) + ...
~87 B(s)
“Popular values”: OLP(O) = 0.08,
a p(0) = 0.25 GeV2
o =?7TeV 2 o, # 43 mb, B(s) ~ 4.3 GeV2

LHC: o,,,~100 mb, B~ 20 GeV2

Ciot< ST B



T(s,t) = B(t)s*®
QCD:a(t) = A(t/Afep ) »

Nocp = u2exp (/g 42) - @(0) = A(0).
40 years of a hard work

o(t) > a(t)>1,k=1.2,.., o

af(t) »1,—t - o0; a(0)% =1



A la recherche du Pomeron perdu
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“If T had known we would be
in the desert for 40 years
[ would have better chosen cosmology...




L PHC against models




QCD against the Ditfraction Data
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Damned Questions

% \Why do cross-sections rise?
% \Where are other dips?

% \Where the Asymptopia lies?
% Ftc, etc...



Conclusions

(1 movement. Lamentation)

 Stop arbitrary modelhng'
* Go deep into QCD at large distances!



Conclusions
(2" Movement. Consolation)

“There is still plenty of good
music to be written
in C major.”
Arnold Schonberg



