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Introduction

Measuring absolutely normalized cross sections at the LHC is of

great importance for high-energy physics community.

The QED process pp → pl+l−p via γγ- fusion is often discussed

as a process which can be used for measuring the luminosity at

the LHC.

It is therefore important to estimate non-QED contributions to

exclusive l+l− production.
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non-QED, pp → (γIP) → pl+ l−p

Amplitude for γp → l+l−p
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exchange of off-diagonal QCD gluon ladder
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Amplitude for γp → l+l−p
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γ → γ∗ Time-like Compton Scatering (TCS)

exchange of off-diagonal QCD gluon ladder
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non-QED, pp → (γIP) → pl+ l−p

Amplitude for pp → pl+l−p (γIP exchange)
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non-QED, pp → (γIP) → pl+ l−p

Amplitude for pp → pl+l−p (γIP exchange)
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QED, pp → (γγ)→ pl+ l−p

Amplitude for pp → pl+l−p (γγ fusion)
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QED, pp → (γγ)→ pl+ l−p

Amplitude for pp → pl+l−p (γγ fusion)
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QED, pp → (γγ)→ pl+ l−p

Amplitude for pp → pl+l−p (γγ fusion)
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Dependence on dilepton invariant mass and pt,sum
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Azimuthal angle and rapidity distributions
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Transverse momentum correlations of outgoing protons
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Transverse momentum correlations of outgoing leptons
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Rapidity correlations of leptons
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Introduction

more complicated processes⇒ inclusive diffractive processes.

They are discussed in terms of Pomeron exchanges.
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Introduction

G. Ingelman and P. E. Schlein, Phys. Lett. B 152 (1985) 256

Pomeron has a well defined partonic structure

the hard process take place in

pomeron-proton or proton-pomeron → single diffraction
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Introduction
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Single diffraction

Single diffraction
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Single diffraction

Single diffraction
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Single diffraction

Single diffraction
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Single diffraction

Single diffraction
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diffractive quark distribution
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fIP(xIP )→ the flux of Pomeron

fIP(xIP ) and qf/IP (
x

xIP
, µ2)

⇒ A.Aktas et. al [H1 Collaboration] Eur. Phys. J. C 48 (2006) 715
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Double diffraction

Double diffraction
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Dependence on dilepton invariant mass and pt
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Dependence on dilepton rapidity

sum
y

-8 -6 -4 -2 0 2 4 6 8

 (
nb

)
su

m
/d

y
σd

-210

-110

1

10

210

 = 1960 GeVs 

D-Y

OD DO

DD



Exclusive production l+ l− Results Inclusive diffractive production l+ l− Results Summary

Rapidity correlations of leptons
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EXCLUSIVE Vs DIFFRACTIVE

sum
y

-10 -5 0 5 10

 (
nb

)
su

m
/d

y
σd

-310

-210

-110

1

10

210

310

 = 14 000 GeVs 

D-Y

OD DO

DD

γ γ

 IPγ



Exclusive production l+ l− Results Inclusive diffractive production l+ l− Results Summary

I have presented results for exclusive and diffractive production of

lepton pairs.



Exclusive production l+ l− Results Inclusive diffractive production l+ l− Results Summary

I have presented results for exclusive and diffractive production of

lepton pairs.

Both of them were calculated and compared for the first time.



Exclusive production l+ l− Results Inclusive diffractive production l+ l− Results Summary

I have presented results for exclusive and diffractive production of

lepton pairs.

Both of them were calculated and compared for the first time.

We find that non-QCD contribution to exclusive production

dominant in large ptsum

Future:

to include absorptive corrections (the ’elastic rescattering’)

to include Pauli form factor
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Thank You for attention!
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