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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

Figure: Diagram for diffractive DIS ep — epX

Q2

x
B:Wa xIP:Ba (1)
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Diffractive DIS variables

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

2

0% (B, Q) = F 7 (B, Qsxie) = 1= P (B, Q). @)

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

Fo (B, Q% xip. 1) =
Z/ —CoLi (lz)fiD(QOz;xIP7t)7 (3)
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DPDFs including Twist-4 correction

Twist-4 contribution is proportional to 1/Q? and for diffractive mass

Myx — 0 or B — 1 dominates over twist-2.

Ll ~ 16mhxrp 1T-B)Y " Jo T

1-B Q2
x (kz /mdrrKo <\/Ekr> fo(kf)é(xIPJ))
; —

Here &(xp,r) is considered to have the simple form

6 (xip,r) = co{1—exp(—r*QZ/4)},

where Q2 = (x;p/xg)* and 6y =29 mb, xg =4 x 105, 1 = 0.28.
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Reggeon contribution

The diffractive data frome H1 collaboration for higher valuse of xp

hints towards a contribution wich decrases with energy. The
Reggeon structure function contribution can be written as bellow
B, QR ) = X G ES(B,CP) ©
dxlpdt xIP? - Ri IP, 2 9 b
and
F3(B,Q5) = w1f™*(1— B)** (1 +way/B +wsp°) 7))
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Diffractive PDFs

The DPDFs can be written as

fi?p ([))7 Qz;xﬂ’a t) :fIP/p (xIP7 t)fl'/IP(ﬁ7 Qz)
+firsp(xip f i (B, Q) 8)

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

Bfa(B,Q5) =B (1~ )" (1+ny\/B)
Bfe(B,Q7) =Bl (1~ B)% (14 1g/B) ©)

The Pomeron and Reggeon flux can be written as bellow

eBiprt
fier(xipt) = Arp IR 55— (10)
P

where ayp ir(t) = o4p ir (0) + Otfp .
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Experimental data

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

Experiment [Observable [3™™, 3™*] [xp™™, 2p™>] Q% [GeV?] # of points
HI-LRG-11 /5 = 225 GeV| oPf® [0.033-0.88] [5x107%—3x107%  4-44 22
HI-LRG-11 /5 =252 GeV| oF®  [0.033-0.88] [5x107% - 3x107%  4-44 21
HI-LRG-11 /5 = 319 GeV| oP® [0.089-0.88] [5x10* - 3x1073] 11.5-44 14
H1-LRG-12 o 0.0017-0.80] [3x107* — 3x107%] 3.5-1600 277
H1/ZEUS combined oP?® 0.0018-0.816] [3x107% — 9% 1073  2.5-200 192
Total data 526
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xFitter

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

xFitter
PDF Fitting package

%F/n‘er

Initial inputs

Q3 =1.8 GeV?
mc = 1.4 GeV
my, = 4.75 GeV
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Fit Results |
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Best Fit Parameters For Three Scenarios

Parameters| SKMHS22-tw2 [SKMHS22-tw2-tw4|SKMHS22-tw2-twd-RC

oy 1.00+0.16 107 +017 143 +0.23
By 0.226 + 0.066 | 0.332+0.070 0.447 £ 0.070
Vg 0.27 £ 0.15 0.19+0.14 0.37+0.14
o 0.0" 0.0" 0.0"
o 0.305+0.022 | 0.517 +0.041 0.727 £ 0.059
Bq 1474 +0.069 | 1.887 +0.081 2.149 + 0.0584
Vq 0.509 £ 0.034 | 0.980 & 0.0948 1.137 £0.050
g 0.0" 0.0* 0.0"
ap(0) |1.0934 +0.0032| 1.1021 +0.0037 | 1.0965 = 0.0037
ar(0) | 0.316+0.053 | 0.400 £ 0.053 0.418 £ 0.054
AR 217457 15.0 + 3.9 132435
wy 0.0* 0.0* 0.23°
wa 0.0" 0.0" 3.79"
ws 0.0" 0.0" 14.97
wy 0.0* 0.0* 0.0*
ws 0.0" 0.0" 0.0"
o (MZ) 0.1185" 0.1185° 0.1185°
me 1.40" 1.40° 1.407
ms 475" 475" 475"
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x%/ dof for three scenarios

SKMHS22-tw2

SKMHS22-tw2-twd

SKMHS22-tw2-tw4-RC

Experiment X‘/Npts x° /Npts X‘/Npts
HI-LRG-11 /s = 225 GoV 11/13 11/13 12/13
H1-LRG-11 /s = 252 GeV 20/12 21/12 19/12
HI-LRG-11 /5 = 319 GeV 6.6/12 3.7/12 1.6/12
H1-LRG-12 136/165 143/165 124/165
H1/ZEUS combined 129/100 124/100 125/100
Correlated x> 11 16 19
Log penalty x?2 +11 +22 +15

x2/dof

324/293 = 1.10

319/293 = 1.16

319/293 = 1.08
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SKMHS22 Diffractive PDFs at Q% = 1.8GeV?
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SKMHS22 Diffractive PDFs at Q% = 60GeV?

3050 @7=60GeV? & Q7= 60 GeV?
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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

3 Combined 2012 3% Combined 2012 3 ‘Combined 2012 3 Combined 2012
3 . H 4 ) 2 0.07f
£ oos o’ H
[ & o0g
oodf- |
oosf-
0.02F —o- H1-ZEUS Data G = 15.3, Beta=0.0562 0.015f = HI1ZEUS Data O = 153, Bt 0.03F ~=- H1-ZEUS Data 0 = 265,
V sumcorotmed + suncomaied ooz LU oo
ooff  stom Zodertwzwa 00t dtota " Wadebtwa-tw stotal s
St it Y ooosE- e shs  Node Ty st odemne
1 A s -
H g 12 i g
g M s z z
g o) g' 08| H E 09)
0067 5T 00z 003 o 000z 6T o0 0T 00F G058 008 oEToT 00z 008 o
*» Xp 3 X
“Combined 2012 F 3 Combined 2012 i § g ogf-Combineaz012 § 0.06f Combined 2012
& oos } oo g I oo
s % ool % oo g
oo oo I 004
o.0af 0.03) -
oosf- = g
oozt - ooz i 002 ¥
[P - e . 0.02F - 112505 Dt = 46, Bota=0. 1750 o M2 D pemasez
of ¥ unconeand i R — O} Lot s
g d " hodttwz-tws of = oserwz
P Thooyiotits — Mo eyt
IR K s g g
g ] IR
H H 8 o g =ML
H g i et I e
£ ol H £ ol i g o
F 02 0.01 Ll 001 0.002 001 0.02 = ogo7001 0.02 0.03 0.1 = 0.002 001 002
X, X, X
12 Gambina 201 0.8 Canbineazor
o012fc 2012 3 oosfc 2012 F
ook 4

Tt r,____q ot gl

0.02F o h1.2€US Data G = 200, Bota=0.1780

V suncomsaed
of b — Model-w2-twd.
<o Teory e shts odsimamiRe
i Fa— i 1
H [ 3 G S G |
g T ] B ot | RS Sy g |
i 0.05 0.06 0.07 B F o 0.02 003 0.04 .

Maral Salajeg

ptember 14, 2022 21/ 25




NNLO approach

Parameters | SKMHS22-tw2-tw4-RC (NLO) [SKMHS22-tw2-tw4-RC (NNLO)

ag 1.43+£0.23 1.53+0.24
By 0.447 + 0.070 0.535 + 0.071
Ya 0.37+0.14 0.43 +0.15
g 0.0 0.0*
ag 0.727 + 0.059 0.785 + 0.066
Ba 2.149 + 0.084 2.248 + 0.090
Ya 1.137 + 0.050 1.144 + 0.051
Ta 0.0 0.0*
ap(0) 1.0965 + 0.0037 1.0961 + 0.0037
ar(0) 0.418 + 0.054 0.416 + 0.053
AR 13.2+3.5 13.4+35
wq 0.23" 3.368"
wa 3.790" 5.087*
ws 14.90* 18.27*
wy 0.0 0.0*
ws 0.0 0.0*
as(Mz) 0.1185" 0.1185*
me 1.40" 1.407
my, 4.75" 4.75"
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NNLO approach

SKMHS22-tw2-tw4 (NLO)

SKMHS22-tw2-tw4-RC (NNLO)

Experiment X2 /Npts X2 /Npts
H1-LRG-11 /s = 225 GeV 12/13 12/13
HI-LRG-11 /5 = 252 GeV 19/12 19/12
HI-LRG-11 /5 = 319 GeV 4.6/12 5.5/12
H1-LRG-12 124/165 121/165
H1/ZEUS combined 125/100 128/100
Correlated x? 19 18
Log penalty x> +15 +14

x*/dof

319/293 = 1.088

317/293 = 1.081
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NNLO approach

Maral Salaj
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