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an we measure Tinel , Osp.Opp With high accuracy?

Uninstrumented regions: Totem-CMS : M, <25-3.5GeV

(at least) Atlas: M, <7GeV (<157Gev)
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A diffractive process is characterized by a large rapidity
gap (LRG), which is caused by t-channel Pomeron exch.
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N7 Screening is very important.
_ (semi) enhanced absorption ...
PPP-diagram (t-dependence 1?)
Low mass diffractive dissociation = - 2
y ~ Gy S -1IMS
introduce diff*® estates ¢,, ¢, (comb" of p,p*,..) which only dual to A‘
undergo “elastic” scattering (Good-\Walker) ! ‘)_
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m Strong dependence of the longitudinal development of

air showers on

®m  Various MC generators are used by the CR community
(some with full resummation of multi-Pomeron graphs)
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Figure 1: Model predictions for total. elas-
tic, and inelastic proton-proton cross sections:
QGSIJET-II-4 - solid, QGSJET-II-3 - dashed,
and SIBYLL - dot-dashed. The compilation of
data is from Ref. [17].
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What about current theoretical uncertainties ?

Ji =14 TeV.

=T I r 3D DD /'f"ﬁzl?{ |ﬂ ‘-”E:]-.ZIJ ﬂﬁﬂ
Set(A) | 128 | 375 | 121 | 461 |[ 248 YVagedod) | 115 | 206
Set (B) | 126 | 373 | 124 | 518 || 828 d3Z1(414) | 108 | 250
Set (C) | 114 B A 522(512) | 047 | 315
KMR-08 | g1 7 14.1
GLMM-08 a2 1 1 78
KP-10 108

KP-10

(A,B,C) S. Ostapchenko,

Phys.Rev.D81:114028,2010.
KMR-08: KMR, EPJ C54,199(2008); ibid C60,249 (2009).
GLMM-08: GLMM,EPJ C57,689 (2008).
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Large variation of “p,n in the range 5- 10.5 mb




5. A flavour of diffraction in the first LHC runs.
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®  First measurement of inel gt 7 TeV. @

£ = Mi/s > 5 x 107°

Mx > 15.7 GeV for /5 =7 TeV

(model dependence in the definition of £ )
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Can we measure

with a good accuracy ?

YES
WE

o 92 = Z|Fu(t)]

@ optical theorem: e = ;—“g Im Fa(s, t = 0)

ﬂ LiTsor = WNai + Ninei
@ Need to separate the Coulomb and hadron scattering
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dN

measure —* and extrapolate it to t = 0 — needs RP acceptance at smal

small beam divergence — high 3" (parallel to point focusing)

o ALFA- measurement of elastic scattering in the
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CAN

With known lumi ( 3.5% VdM )

(Lumi independent)

Model I

Islam et al. 0.123
Petrov et al. 2P 0.0068
Petrov et al. 3P  0.111

BSW 0.121
Block-Halzen 0.114
COMPETE 0.1316

Coulomb interference region

@ Will require special LHC runs at high

B* and low L2 90m (2011), 2km
(2013+)




How Large is Large ? l@

Diffraction is any process caused by Pomeron exchange.

(Old convention was any event with LRG of size on>3,
since Pomeron exchange gives the major contribution)

However LRG in the distribution of secondaries can
also arise from

(a) Reggeon exchange

(b) fluctuations during the hadronization process

Indeed, at LHC energies LRG of size 611>3 do not
unambiguously select diffractive events.



Prob. of finding gap larger than An in inclusive event at 7 TeV
due to fluctuations in hadronization

dgap anywhere in -5 <n <5, different threshold p;
cluster hadr.
Lund string frag.

P(An)

pt<1 GeV
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KKMRZ, arXiv:1005.4839
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So to study pure Pomeron exchange we have Ay

either to select much larger gaps

or to study the Ay dependence of the data, fitting so as to
subtract the part caused by Reggeon and/or fluctuations.



