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Review of diffraction at HERA and Tevatron

Selected topics on inclusive diffraction at HERA/Tevatron
Perspectives for LHC (including Higgs)
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Definition of hadronic diffraction

-The proton is left intact or 
quasi-intact : Large Rapidity Gap (LRG)

- Vacuum Quantum Number exchange
== Pomeron (IP) 

GAP
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DIS vs DIFF events @ HERA

~ 10% of the total DIS events
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DIFF event @ Tevatron

Hard diffraction with 
2 central jets & 2 gaps
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QCD factorisation
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DIFF vs DIS cross sections @ HERA 

« diffractive »
DIS

DIS

At large β values : scaling violations still >0
for diffraction, <0 for standard DIS
=> Large gluon content expected for DIFF
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Factorisation & diffractive PDFs

Large gluon content (in the IP)
carrying the main  part of the momentum

Large uncertainty @ large β

The factorisation theorem (+resolved IP model+dPDFs) 
gives a good description of HERA data
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The limit of factorisation @ Tevatron

=> Fjj
D can be derived and compare

to expectations from HERA dPDFs

Mismatch of a factor~10 => factorisation does not hold ! 
=> « survival » gap probability of a few % ?
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Double Pomeron Exchange @ Tevatron

The diffractive S.F. measured on the proton side in events  with a leading 
anti-proton is not suppressed :
The price for producing a gap (survival probability) is paid only once!
This confirms that the survival Gap probability may be just an underlying
interaction between spectator partons in the protons…
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A comment on diffractive PDFs 

Diffractive PDFs : only « twist-2 » functions (by definition)
=> Essential measurement of FLD needed to conclude on their

pertinence for medium/large β (LHC domain)

Royon et al.,
Golec-Biernat et al. 
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Then Then σσσσσσσσdiffdiff ~ Coef ~ Coef ⊗⊗⊗⊗⊗⊗⊗⊗ [xG(x,Q[xG(x,Q²²)])]22

with σDIS ~ Coef’ ⊗ [xG(x,Q²)]

Can we find a common model for DIFF & DIS ?

Universal
description
DIFF/DIS
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Then Then σσσσσσσσdiffdiff ~ Coef ~ Coef ⊗⊗⊗⊗⊗⊗⊗⊗ [xG(x,Q[xG(x,Q²²)])]22

with σDIS ~ Coef’ ⊗ [xG(x,Q²)]

Can we find a common model for DIFF & DIS ?

CONSEQUENCE :
@ low x : σDIS (F2) ~ Wa (a~0.8) => σdiff ~ W2a => σdiff/σDIS ~ Wa 

we expect a strong W dependence for the ratio ?!

Universal
description
DIFF/DIS
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Prediction of the 2-gluon exchange model + saturation

Effects of saturation
that screen the increase

of the « dipole » cross section

σσσσdiff/σσσσDIS ~ constant [W]  !

=> Inclusive diffraction : softer than a pure
2-(hard) gluons exchange

Modeling the diffractive exchange 

σdiff ~ Coef ⊗ [xG(x,Q²)]2

=> DIFF sensitive to saturation (large W)
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r : dipole size

σσσσdiff/σσσσtot ~ constant [W or x] @ fixed Q²

Modeling the diffractive exchange 
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Some prospects for the LHC

MX² = s ξ1ξ2

Exclusive production of heavy objects
in double pomeron exchange (DPE) :

Tag protons on both sides 
=> mass of the central system with

a high resolution : 

First Checks possible @ Tevatron



L. Schoeffel (CEA Saclay) PHOTON 2007, Paris 17

Double Pomeron Exchange in pp collisions

IP remnant
Rjj<1

IP remnant

No remnant
Rjj close to 1

MX² = s ξ1ξ2

Measurement of the Dijet Mass Fraction @ TeV
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Dijet mass fraction @ TeV : measurement & predictions

Prediction using dPDFs ⊗ survival gap probability
+ exclusive production

Exclusive events observed ?!
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Exclusive dijet cross section

=> We keep the exclusive KMR model for LHC simulations 
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Exclusive Higgs production @ LHC

After the hints from the TeV, let’s come back on the Higgs exclusive
production @ LHC : simul for a 120 & 150 GeV mass Higgs!simul for a 120 & 150 GeV mass Higgs!
Measurement of the mass from : MX² = s ξξξξ1ξξξξ2

=> Very good resolution
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Experimental aspects @ LHC
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Conclusion

-hadron-hadron cross section @ large energy

- longstanding pb of the IP structure (specific PDFs)

-Modeling DIFF => saturation effects in the nucleon

-Higgs @ LHC

=> New windows opened on the proton structure
driving the theory on the low x dynamics etc.


