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Diffractive process

A significant fraction (around 10%) of deep inelastic scattering (DIS)
events observed at HERA at small x are diffractive events
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Figure: Diagram for diffractive DIS ep→ epX

β =
Q2

2(P−P′) ·q
, xIP =

x
β
, (1)
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Diffractive DIS variables

The reduced cross section is given in term of diffractive structure
function

σ
D(3)
r (β ,Q2;xIP) = FD(3)

2 (β ,Q2;xIP)−
y2

1+(1−y)2 FD(3)
L (β ,Q2;xIP). (2)

The diffractive structure functions can be written as a convolution
of the diffractive PDFs and the hard scattering coefficient functions:

FD(4)
2/L (β ,Q2;xIP, t) =

∑
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dz
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)
f D
i (z,Q2;xIP, t), (3)
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DPDFs including Twist-4 correction

Twist-4 contribution is proportional to 1/Q2 and for diffractive mass
MX→ 0 or β → 1 dominates over twist-2.
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16π4xIP

e−BD|t|∑
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e2
f

β 3

(1−β )4 ×
ˆ [Q2(1−β )]/4β

0
dk2 k2/Q2√

1− 4β

1−β

k2
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×
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drrK0
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β
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kr
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J0(kr)σ̂(xIP,r)

)2

. (4)

Here σ̂(xIP,r) is considered to have the simple form

σ̂(xIP,r) = σ0{1− exp(−r2Q2
s/4)}, (5)

where Q2
s = (xIP/x0)

−λ and σ0 = 29 mb, x0 = 4×10−5, λ = 0.28.

Maral Salajegheh (HISKP) DPDFs September 14, 2022 5 / 25



Reggeon contribution

The diffractive data frome H1 collaboration for higher valuse of xIP
hints towards a contribution wich decrases with energy. The
Reggeon structure function contribution can be written as bellow

dFR
2

dxIPdt
(x,Q2,xIP, t) = ∑

Ri

f Ri(xIP, t)FR
2 (β ,Q

2) , (6)

and
FR

2 (β ,Q
2
0) = w1β

w2(1−β )w3(1+w4
√

β +w5β
5) (7)
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Diffractive PDFs

The DPDFs can be written as

f D
i/p(β ,Q

2;xIP, t) =fIP/p(xIP, t)fi/IP(β ,Q2)

+ fIR/p(xIP, t)f IR
i/IR(β ,Q

2) (8)

The parametrization for the quarks and gloun DPDFs are as follow:

β fq(β ,Q2
0) =αqβ

βq(1−β )γq(1+ηq
√

β )

β fg(β ,Q2
0) =αgβ

βg(1−β )γg(1+ηg
√

β ) (9)

The Pomeron and Reggeon flux can be written as bellow

fIP,IR(xIP, t) = AIP,IR
eBIP,IRt

x2αIP,IR(t)−1
IP

, (10)

where αIP,IR(t) = αIP,IR(0)+α ′IP,IRt.
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Experimental data

In this work we ues all availble and up-to-date data sets
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xFitter

In this analysis we have used xFitter which is a standard packege
for performing the global analysis.

Initial inputs

Q2
0 = 1.8 GeV2

mc = 1.4 GeV
mb = 4.75 GeV
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Fit Results
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Best Fit Parameters For Three Scenarios
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χ2/dof for three scenarios
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SKMHS22 Diffractive PDFs at Q2 = 1.8GeV2
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SKMHS22 Diffractive PDFs at Q2 = 6.0GeV2
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SKMHS22 Diffractive PDFs at Q2 = 20GeV2
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SKMHS22 Diffractive PDFs at Q2 = 60GeV2
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Comparison with the other groups
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Comparison with the other groups
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Comparison with the experimental data
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Comparison with the experimental data
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Comparison with the experimental data
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NNLO approach
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NNLO approach
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NNLO approach
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