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Dominant mechanism

LO collinear approach
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Formalism of kt-factorization
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How important are photon initiated processes in hadronic
collisions?

Then photon is a parton of proton.

Martin-Roberts-Stirling-Thorne 2004 include photons.
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MRSTQ parton distributions
The factorization of the QED-induced collinear divergences leads
to QED-corrected evolution equations for the parton distributions
of the proton.

∂qi (x , µ
2)

∂ log µ2
=
αS

2π

∫ 1

x

dy
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Pqq(y) qi(
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+
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MRSTQ parton distributions
In addition to usual Pqq , Pgq , Pqg , Pgg spliting functions new spliting functions apper.

P̃qq = C−1F Pqq,

Pγq = C−1F Pgq,
Pqγ = T−1R Pqg ,
Pγγ = −23

∑

i e
2
i δ(1 − y)

momentum is conserved:

∫ 1

0
dx x

{

∑

i

qi (x , µ
2) + g(x , µ2) + γ(x , µ2)

}

= 1
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Standard diagrams

Standard diagrams
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Photon included diagrams

Photon included diagrams
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Single and central diffraction
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Formalism
In this approach one assumes that the Pomeron has a well defined partonic structure,
and that the hard process takes place in a Pomeron–proton or proton–Pomeron (single
diffraction) or Pomeron–Pomeron (central diffraction) processes.
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Formalism
The ’diffractive’ quark distribution of flavour f can be obtained by a convolution of
the flux of Pomerons fIP(xIP) and the parton distribution in the Pomeron qf /IP(β, µ

2):

qDf (x , µ2) =

∫

dxIPdβ δ(x−xIPβ)qf /IP(β, µ
2) fIP(xIP) =

∫ 1

x

dxIP

xIP
fIP(xIP)qf /IP(

x

xIP
, µ2) .

The flux of Pomerons fIP(xIP):

fIP(xIP) =

∫ tmax

tmin

dt f (xIP, t) ,

with tmin, tmax being kinematic boundaries.

Both pomeron flux factors fIP(xIP, t) as well as quark/antiquark distributions in the
pomeron were taken from the H1 collaboration analysis of diffractive structure
function at HERA.
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Absorption has been included
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Production of two cc̄ pairs in double-parton scattering
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Formalism

σDPS (pp → cc̄cc̄X ) =
1

2σeff
σSPS (pp → cc̄X1)·σSPS (pp → cc̄X2).

The simple formula can be generalized to include differential distributions

dσ

dy1dy2d2p1tdy3dy4d2p2t
=

1

2σeff

·

dσ
dy1dy2d

2p1t
·

dσ
dy3dy4d

2p2t
.

dσDPS =
1
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Fgg (x1, x2, µ

2
1, µ
2
2)Fgg (x

′

1x
′

2, µ
2
1, µ
2
2)

dσgg→cc̄ (x1, x ′1, µ
2
1)dσgg→cc̄ (x2, x

′

2, µ
2
2) dx1dx2dx

′

1dx
′

2 .
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Conclusions

Huge sensitivity to gluon distribution and scales for W=14000
GeV.

We have calculated cross section for many new photon
included processes. They are small but there are many of
them.

The cross sections for single and central diffraction have been
calculated.The SDcs smaller by 2 orders of magnitude than
the dominant gg term.

We predict large cross section for two cc̄ pair production in
double-parton scattering.
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