
Diffractive Higgs Production at LHC
a case study

QCD@work Lecce - June, 18th 2012

 L. Trentadue
Universitá di Parma

INFN Milano BicoccaWork in progre
ss

Monday, June 18, 2012



outlook and a few crucial questions 

may diffractive Higgs production represent a viable 
alternative method for the Higgs search ?

is it worth trying?

aim of this talk is simply to introduce some of the issues about these questions 
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Let us define Diffractive Higgs Production
 

see the approach of 
Khoze Martin Ryskin and collaborators 

and of Forshaw (hep-ph/0611074 )

 
where M could be the Higgs boson, a couple of jets a bb̄ tt̄
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for example when applied to a well defined channel
i.e. bb

 
Khoze Martin Ryskin hep-ph/0111078 

Forshaw hep-ph/0611074

here, according to Khoze et collab., a strong (Sudakov ) suppression takes place

M is s given by an 
hard exclusive

process
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as from Khoze et al.
hep-ph/0002072 

Sudakov form factor
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from Dokshitzer Dyakonov Troyan (DDT)

Sudakov-like form factor

Monday, June 18, 2012



Summary ( from Khoze et al. )
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Let us follow a different 
approach

i.e. the one of the Fracture Functions to 
describe diffraction

or in other words
the usual approach we use to transfer the 

long distance non-perturbative effects from
one process (once measured and 
parametrized ) to another one
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Let us give a closer look to Fracture Functions
as, for example, in the Deep Inelastic Scattering (DIS)

case where FF were initially defined
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 Semi Inclusive Deep Inelastic Scattering
Current Fragmentation

l

l

D
h

fP

Monday, June 18, 2012



 Semi Inclusive Deep Inelastic Scattering
Target Fragmentation

Hadrons may also come from elsewhere !
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Fracture Function

 Fracture Functions  = Fragmentation + structure

L.T. G.V eneziano, Phys.Lett.B323(1994)201.
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Properties:
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The  combination of the Fracture Function with the target-Fragmentation 
evolution

gives the evolution equation:

Homogeneus ( usual Altarelli Parisi type) term  +  Inhomogeneus term
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Several properties:

1)  Fracture Functions satisfy unitarity 

2)  Fracture Functions 
factorize M.Grazzini,L.Trentadue and G.Veneziano,Nucl.Phys.B519(1998)394

J.Collins,Phys.Rev.D57(1998)3051

3)  Extended M(x,z,t,Q2)-Fracture Functions satisfy 
Gribov-Lipatov-Altarelli-Parisi type evolution 

equations
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  Applications:

 Diffraction:
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 Next-to-leading Fracture Functions
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Recently (2012)
the H1 collaboration
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p

ep → epX
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σD(3)
r (Q2,β, xP)

ep → epX MX ≤ 1.6 GeV t ≤ 1GeV
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Text

Comparison with ZEUS data

the normalization issue
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Some time ago
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Diffractive Higgs 

D. Graudenz, G. Veneziano, Phys. Lett. B365 (1996) 302
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H

Higgs production via gluon fusion
see Graudenz Veneziano

assuming factorization 
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with a more undefined set 
of 

Parton Distribution Functions
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in the pp interaction case
 Drell-Yan

the factorization takes place
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Drell-Yan
and factorization

can be used to measure the strenght of the factorization breaking in semi-
inclusive hadron hadron collisions 

factorization properties of the cross sections can be connected with the observed 
forward radiation pattern         

semi-inclusive
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However
several issues have still to be considered
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The assumption of factorization picture.  Factorization may break down for certain 
diffractive processes and thus the expression of the cross section as a convolution  
of parton densities with a mass-factorized parton-level scattering cross section 
ceases to be valid in principle ( even if a good approximation  in practice ).

This issue may be studied with paradigmatic processes at high-energy colliders
                                                          F. Ceccopieri, L.T., Phys. Lett. B668 (2008) 319

In the mass range of  90 GeV < mH < 130 GeV the single diffractive cross section is 
between 25% and 10% of the total cross section

The double diffractive cross section is less than about 0.1 pb  double diffractive 
exclusive is about  3 fb  ( hep-ph/0111078 )

Crucial issues are also here :
 - The determination of the gluon content of the “exchanged Pomerons” ( leading 
proton     tag via Fracture Function approach )

 - The accuracy of the determination of the diffractive parton distributions F2 D(3)
 gluon densities at large scales are not very well constrained by the analysis of F2D(3) at 
small scales, because it contributes to O(αs ) only and because of the large evolution 
span. 

Additional constraints by studying heavy quark and jet production at HERA and possibly 
at the Tevatron may improve the situation. 
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A new Method
inspired by the factorization theorem

 F.A.Ceccopieri L. Favart  (DIS 2012)

at  a given scale   Q0
instead of using a “ Regge Model “ 

parametrization

this makes the parametrization of the kind used for the usual (non 
diffractive ) parton distributions

for quarks and gluons
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with
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Diffraction doesn’t mean Higgs only
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S.Giani ( december 2011 CERN Talk )
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Conclusions

Diffractive parton distributions as Diffractive Fracture Functions 
from DIS should be used in pp modulo factorization

Once the perturbative evolution equations up to LHC energies 
(and a suitable parametrization) have been applied 

a sizeable estimate within the pQCD framework can be possibly drawn
for diffractive Higgs production processes
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