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Giris: Kuantum Renk Dinamiginde guclu ¢iftlenim

B QCD kuarklar ve gluonlar arasindaki giiclii etkilesmenin ne kadar giiclii oldugunu belirler.
B mq = 0 limitinde QCD'deki tek serbest parametredir.

BEnerji 6lcedi Q2'nin logaritmik tersiyle ilerler. D. d'Enterria CMS Physics Days 2023
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Giris: Kuantum Renk Dinamiginde guclu ¢iftlenim

D. d’Enterria CMS Physics Days 2023

B QCD kuarklar ve gluonlar arasindaki guglu etkilesmenin ne kadar guglu oldugunu belirler.

B m, =0 limitinde QCD'deki tek serbest parametredir.

B Q= m, referans dlgeginde belirlenir.
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B 1986: ilk PDG diinya-ortalamasi ~%100 belirsizlikle..

B 2023: 37 yil sonra neredeyiz? Deneylerin katkisi?
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Motivasyon: QCD ag ciftlenimi

D. d’Enterria CMS Physics Days 2023

B QCD kuarklar ve gluonlar arasindaki guglu etkilesmenin ne kadar guglu oldugunu belirler.

B m, =0 limitinde QCD'deki tek serbest parametredir.

B Q= m,referans dlgeginde belirlenir. o ~IN(QYA?);* A~0.2 GeV
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G. Altarelli, Ann. Rev. Nucl. Part. Sci. 39, 1989 S.B..J. Phys. G 26, 2000

B TUm etkilesim ciftlenimlerinin en az kesin olarak bilineni!

50 ~1010 < 8G,_ < 107 < 8G~10°< da ~107
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Dunya ag belirlemesi (PDG 2023)

D. d’Enterria CMS Physics Days 2023

B GunUmuzde, 7 deneysel gozlemlenebilirin pQCD NNLO,N3LO tahminleriyle ve Z kutup 6lgegindeki

kUresel ortalamanin kargilagtirilmasiyla belirlenmektedir.
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Dunya-ortalama ag degeri (PDG 2023)

D. d’Enterria CMS Physics Days 2023
B 7 gozlemlenebilir kategoriden On ortalamalarin ortalamasi:
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CMS nerede etki olusturdu/olusturabilir?

B 7 gozlemlenebilir kategoriden On ortalamalarin ortalamasi:

a (M) =0.1179 + 0.0009 (+0.8%)

Hadronic tau decay (4 values):

a (M) =0.1178 + 0.0019 (+1.6%)
Quarkonia properties (4 values):

o (M) =0.1181 + 0.037 (+3.3%)

DIS & PDFs fits (6 values):
a (M) =0.1162 + 0.0020 (+1.7%)

e*e - hadrons final states (10 values):
o (M) =0.1171 + 0.0031 (+2.6%)

Hadron collider measurements (5 values):
o (M) = 0.1165 + 0.0028 (+2.4%)

Electroweak precision fits (2 values):
a (M) =0.1208 + 0.0028 (+2.3%)

Lattice QCD (1 FLAG value):
a (M) =0.1182 + 0.0008 (+0.7%)

Salim Cerci
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Sert QCD tesir kesitleri

# Parton density

* evolution with DGLAP equations (Q? ordered)

X;Py
\,; &ij /,

A

GUglu giftlenim as’in hassas dlgimleri

functions (PDFs)

# Hard scattering cross section
* depend on process

* valid in short distance
* small coupling constant
+ calculable with pQCD

i
o(P, ) = Z/d$1d3?2f}(331,ﬁ12)fj($2»/i2 -
N oc a? f

Oij (p1, P2, QS(/‘?)’ Qz/ﬂz)] + @BB?ragment;@E\
s
(1_ ao l )‘ jets

= S # Final-state hadronization (q,9,Q - 1,k,p,D,B) or bound-
(II)I(I.\' €" [c“ _\/>,(2 ' Al\l) state formation (ccbar,bbar):
* Universal FFs fitted from data+DGLAP evolution
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Global-PDF Fits (uyum) ag belirlenmesi

D. d’Enterria CMS Physics Days 2023

B NNLO PDF uyumlar ag'i global fitte (PDF+ agfiti) serbest degerde birakarak elde eder:
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B Yeni verilerin dahil edilmesindeki yavaslik: Her ~5+ yilda bir tam global fit gergeklestirilir.
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Global-PDF Fits (uyum) ag belirlenmesi

D. d’Enterria CMS Physics Days 2023
B Yontem: (1) Global PDF uyumlarina artan sayida LHC gozlemlenebiliri eklemek.

B (2) Tutarli bir sekilde PDF + ag ¢ikartmak. Not: gluon ve ag yiiksek (dusuk) x'te glg¢li (anti)korelasyonludur.

proton

P;
partona

P,

a(ug)

a (ug)

parton b parton c

X,P; P.
proton

P,

o(pp — X) = Z ffdxldx2 Jfi (e ag(up) fo (o, ag(ur)) [510 + @ y(UR)ONLO + @S (UR)INNLO + - - -
partons PQCD accuracy: O(50%) ©(20%) O(2-5%)

B Teori gereksinimleri:
— NNLO tahmini: Az miktarda % Olgek belirsizligi

— Dusuk pQCD olmayan ve kontrolli EW (ve karisik QCD<EW) duzeltmeleri
B Deneysel gereksinimler:

— Ideal olarak, belirsizliklerin uygun sekilde yayilmasi i¢in gézlemlenebilirler arasinda tam korelasyon

matrislerine ihtiyag vardir.
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LHC pQCD tesir kesitlerinden ag belirlenmesi

D. d’Enterria CMS Physics Days 2023
B Yontem: (1) Deneysel tesir kesiti ile NNLO mertebesindeki tesir kesitini PDF + ag degistirilerek kargilastirihr.

B (2) 2 minimizasyonu yaparak ag belirlenir.

proton
P,

partona
X P

a (ug)

a (ugp)

parton b partonc

X,P; P.
proton

P,

o(pp — X) = Z ffdxldx2 1 (xr, as(up)) fo (o, as(ur)) [&LO + a(UR)ONLO + @ (HR)INNLO + ]
A PQCD accuracy: O(50%) ©O(20%) O(2-5%)

B Teori gereksinimleri:
— NNLO tahmini: daha kuguk (%) Olgek belirsizligi
— Diusuk pQCD olmayan ve parametrik (ornegin m,) belirsizlikler ve kontrolli EW dizeltmeleri
B Deneysel gereksinimler:
— Daha dusuk istatistiksel belirsizlik: buyuk tesir kesitllere (6rnegin 02100 pb) bakilabilir.

— Daha duguk sistematik belirsizlik: oranlar (boylece luminosite ve diger sist. belirsizlikler giderilir.)

Guglu giftlenim as’in hassas 6lgtimleri Salim Cerci




LHC pQCD tesir kesitlerinden ag belirlenmesi (2)

. . . D. d'Enterria CMS Physics Days 2023
B NNLO sureclerinin sayisi artiyor, ancak: henluz global- PDF fitlerinde, buyuk tesir kesitlerinde, kuiguk

EW/pQCD olmayan duzeltmelerde, kiiguk deneysel belirsizliklerde, .... bulunmamaktadir.
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m  Oncelikle denenmis stiregler: o _(ttbar), c_(W,Z), do/dp(Z, low p,),...
B Henlz denenmemis slrecler:; R.,(p,) = 6(3j)/c(2j) at NNLO, 6(Z+j)/c(Z), s(W+j)/c(W),...
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Inklusif CMS tesir kesitlerinden ag belirlenmesi
B CMS inklusif tesir kesiti+HERA DIS verisi+ NNLO PDF fitlerinin xFitter’da birlestiriimesi sonuglari: gluon PDF

ve ag ‘in korelasyonu hesaba katiimigtir.

B CMS 13 TeV [arXiv:2111.10431] HERAPDF- tarz1 analiz:

CMS 33.5fb" (13 TeV) CMS
_—— 3 T T T T T T T T I T T E g v T T -
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%L . 3 3
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10—7 : 15 F ‘ —(HEIRAdlB)-NEINA ‘é‘:‘ mé‘nA.cm) HERA 7
1 1 1 1 1 P | L 1 5 —
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YENI (PDG’de yer a, = 0.1166 + 0.0017 (+1.5%)
alacak!)

B Kuguk (cogunlukla fit ederek) belirsizlikle gikarma:
o Jet spektrumlarinin yakinda global PDF uyumuna dahil edilmesi muhtemeldir. (genel tolerans ag
hassasiyetini azaltacak mi?
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W Farkl PDF’ler ve ag icin dijet do/dp,_(exp) to do/dp, (NNLO) kargilastirma.

* a,(m;) from LHC dijet data in NNLO pQCD
(MSbar, n=5, massless, m,=91.1876 GeV)

* Fit to all dijet data x?/ndf = 379.0/(351-1)
» Reasonable agreement of data sets
* Use NNPDF3.1 as central PDF

(other PDF result in a bit larger a, value, but smaller ¥?)

* Uncertainties include
* experimental

non-perturbative corrections
PDF (replicas/eigenvectors)
PDFset, PDFa,, PDFy,

Scale

®  On cikarim kiiguk (%1.7) belirsizlikle gerceklestiriimistir.

LHC Inklusif tesir kesitlerinden ag belirlenmesi

D. d’Enterria CMS Physics Days 2023

YENI (PDG’de

ot crosk s
a, from LHC Dijet Cross Sections in NNLO

NNLOJET ana APPLfast
preliminary

LHC dijet data [NNLO]

ATLAS 7 TeV (R=0.6) ———+
CMS 7 TeV (R=0.7) IR
CMS 8 TeV (R=0.7) ———t—
ATLAS 13 TeV (R=04) —+—o—+
All LHC Dijet Data o
World average |roGa1) -
011 012
D. Britzger, et al. - EPS-HEP23 ag (M)

o, =0.1145 + 0.0020 (£1.7%)

o Bu belirsizlik diger PDF setlerinden yapilan alintilari kapsiyor mu?

Salim Cerci

GUglu giftlenim as’in hassas dlgimleri




ag belirlenmesi uzerine yapilan guncel ¢galismalarimiz

aI';s\lV > hep-ph > arXiv:2210.04592 ERy—

High Energy Physics - Phenomenology

[Submitted on 10 Oct 2022 (v1), last revised 20 Nov 2022 (this version, v2)]

Impact of inclusive jet cross sections with low transverse momenta on the
determination of gluon parton distributions in pp collisions

Deniz Sunar Cerci, Salim Cerci, Katarzyna Wichmann

Jet production at hadron colliders provides constraints on the parton distribution functions (PDFs) of the proton, in particular on
the gluon distribution. In the present paper, the impact on PDF of CMS inclusive differential jet cross sections at center-of-mass
energy of \/E = 8 TeV for jets with low momentum pt and produced in the forward direction is investigated at next-to leading
order in perturbative quantum chromodynamics (QCD). The results of the QCD global analysis are compared with theoretical
predictions. The impact of low-pt jet measurements on the determination of the gluon distribution is assessed. The inclusion
of the discussed measurements adds further constraints on the uncertainty of the gluon distribution at large Bjorken x > 0.1,
where the low-pr data have the largest impact.

Comments: 13 pages, 7 figures
Subjects: High Energy Physics - Phenomenology (hep-ph); High Energy Physics - Experiment (hep-ex)
Cite as: arXiv:2210.04592 [hep-ph]
(or arXiv:2210.04592v2 [hep-ph] for this version)
https://doi.org/10.48550/arXiv.2210.04592 @

\

2T \(1V > hep-ph > arXiv:2307.01183

¢

Help | Advanced

High Energy Physics - Phenomenology

[Submitted on 3 Jul 2023]
Extraction of the strong coupling with HERA and EIC inclusive data

Salim Cerci, Zuhal Seyma Demiroglu, Abhay Deshpande, Paul R. Newman, Barak Schmookler, Deniz Sunar Cerci,
Katarzyna Wichmann

The sensitivity to the strong coupling aS(MZ2) is investigated using existing Deep Inelastic Scattering data from HERA in
combination with projected future measurements from the Electron lon Collider (EIC) in a next-to-next-to-leading order QCD
analysis. A potentially world-leading level of precision is achievable when combining simulated inclusive neutral current EIC
data with inclusive charged and neutral current measurements from HERA, with or without the addition of HERA inclusive jet
and dijet data. The result can be obtained with significantly less than one year of projected EIC data at the lower end of the EIC
centre-of-mass energy range. Some questions remain over the magnitude of uncertainties due to missing higher orders in the
theoretical framework.

Comments: 11 pages, 4 figures

Subjects: High Energy Physics - Phenomenology (hep-ph); High Energy Physics - Experiment (hep-ex); High Energy Physics - Theory (hep-th); Nuclear
Experiment (nucl-ex); Nuclear Theory (nucl-th)

Cite as: arXiv:2307.01183 [hep-ph]
(or arXiv:2307.01183v1 [hep-ph] for this version)
https://doi.org/10.48550/arXiv.2307.01183 @

CMS Collaboration
disinda!




Elektron lyon Carpistiricisi (EIC)

' . . . . =1 039 =
BNL'de insa edilecek yeni nesil DIS » F ep Facilities & Experiments:
o - JLAB/CEBAF
carpistiricisidir. 51038 - g1 I Past Coliiders
EIC benzersiz olacak ve benzeri gérilmemis %‘ = B suic [__] Colider Concepts
Past Fixed T
deneysel yeteneklere sahip olacak; 2107 B PastFied Targe
) g - [:] Ongoing Fixed Target
Q Yudksek 1sikli ep Carpistirici (50xHERA), _:1036 ;_ [ ] Ec Project
O Polarize hedef carpistirici, -
Q Ik kez yiksek enerjili eA carpistiricisi, 10¥
Esnek kiitle merkezi enerjisi (30 < s < 140 GeV), E LHOGHELHE
104
erisim HERA ile kargilastirildiginda orta ila buyuk E EIC LHeC/HL-LHC
x degerleri. 10% = coupass ! -
Fizik hedefleri : E AR
s2| BCDMS
O 3 boyutlu proton yapisi, 10 =
s - =
O Proton kutlesi, 10%1 - HER.MES NMC l
O Proton spini : HERA ZEUSMY)
O Cekirdeklerdeki yogun partonik sistemler — '“”12 — "'“Is S
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Motivasyon: HERA ve EIC

% HERA ve EIC'nin fizik kapsamlari farklidir ancak onemli 6lgtide ortismektedir.
*» Inklusif DIS kesitleri, HERA'yI tamamlayici olacak bir faz alani bolgesinde
yuksek hassasiyetle olculecektir.
% GuUclu ciftlenim as, en az kisitlanandir.
** SM kesit hesaplamalarinin temel bileseninin yani sira yeni fizik ve buyuk
birlestirme senaryolarindaki kisitlamalar.

% Inklusif NC DIS tesir kesiti, F, ve F,'ye kadar a.'ye duyarldir.

d’o 2ma’

ddez = CIJQ4 [Y+F2(SC,Q2) _yQFL(xaQQ) ¢Y_a:F3(a:,Q2)]
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Girdi olarak kullandigimiz HERA ep verisi

s Son birlesik H1 ve ZEUS inklusif DIS NC ve CC kesitleri [EPJC(2015)75:580]

Vs = 320, 300, 251, 225 GeV
Total integrated luminosity: 1fb™*
NC: 0.045 < Q* < 50000 GeV?, 6:107" < Tp, < 0.65, 0.005 <y < 0.95

CC: 200 < Q2 < 50000 GeV?, 1.3.1072 <z B, < 0.40,0.037 <y < 0.76
s H1 ve ZEUS inklusif ve dijet dlgimleri de dahil edilmistir. [EPJC(2022)82:243]

Data set Taken Q*‘l(icV“‘]r:mgi Lpb~' et/e Vs GeV Normalised All points Used points
From to From To

H1 HERAI 1999-2000 150 15,000 654 e'p 319 Yes 24 24

normalised jets

H1 HERAI jets 1999-2000 5 100 435 e'p 319 No 28 20

at low Q?

H1 normalised 2003-2007 150 15,000 351 etple”p 319 Yes 30 30

inclusive jets at high Q°

H1 normalised 20032007 150 15,000 351 etple”p 319 Yes 24 24

dijets at high Q?

H1 normalised 2005-2007 55 80 290 etple”p 319 Yes 48 37

inclusive jets at low Q2

H1 normalised 2005-2007 55 80 290 etple p 319 Yes 48 37

dijets at low Q*

ZEUS inclusive jets 19961997 125 10,000 38.6 etp 301 No 30 30

ZEUS dijets 19982000 and 125 20,000 374 etple”p 318 No 22 16

20042007

% HERAPDF2Jets NLO'dan gelen trijetler haric — NNLO tahmini yok
% H1 dusuk Q2 verileri eklendi - 6zellikle as'ye duyarli
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Simule ettigimiz EIC verisi

% EIC sozde verileri ATHENA ¢ercevesinde (JINST 17 P10019) yapilan galismalar dikkate alinarak

uretilmektedir.
% Faz alani boyunca ¢ozunurlukleri optimize etmek igin ayrintili simulasyon galigmasi
< xve Q?de on yilda 5 kutu

+» NC sozde verileri bes farkli KME igin Uretilir

e-beam energy (GeV) | p-beam energy (GeV) | /s (GeV) | Integrated lumi (fb h
18 275 141 15.4
10 275 105 100
10 100 63 79.0
5 100 45 61.0
5 41 29 4.4

s CC sozde verileri sadece s = 140 icin Uretilmistir.

+ Kinematik bolgenin kapsami:

o Q°>1 GeV?
2
@ 0.001 <y=%<0.95
o W2 =902 510 GeV?
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Simule ettigimiz EIC verisi

EIC s6zde QCD uyumuna dayali — HERAPDF teorik ¢ercevesi, PDF parametreleri ve model parametre

D)

L X4

secimleri.
HERAPDF20 NNLO_ALPHAS 116 LHAPDF seti kullanildi.

L)

L X4

0’0

xFitter cercevesi kullanildi.

s PDF parametrelestirmesi (HERAPDF2.0 yaklagimini takip ederek):

zg(@) = AP (1-2)% - AP (1-2)%;
zuy(z) = Ay x i (1-z)% (1+E, 2%);
vd,(z) = Agz % (1-z)%;

2U(z) = Aga™ (1-2)% (1+ Dpz);
zD(z) = ApzPp(1-2)°b.

% PDF'ler, yp = 1.9 GeV? QCD evrimi igin bir baslangi¢ dlgeginde parametrelendirilir.
+ Acaiplik kesri:
< Teori ayarlari ve varyasyonlar: f, = 25/(zd + 25) = 0.4

@ Central scales: ur ,uf = Q for the mcIusnve DIS data, ,ur = ,uf = \ﬁyr

for inclusive jet data and p2 = ,uf = Q%+ < pr >3 for dijets. -
@ Scale variations: u,., ws scales are varied up and down by a factor of 2.

Guglu giftlenim as’in hassas 6lgtimleri Salim Cerci



Kinematik faz uzayi

HERA and EIC kinematic phase-space

o
o
: 04; e HERA inclusive data ..
- * EIC 141 GeV SRS
0 EIC 105 GeV BRI
3 LtaE b or lmrerac
* EIC 63 GeV RSN S A L R R
v o 2 Y Toerie B
)|  * EIC45GeV IR S A S S
10°F , o or o ot S T S S B I B
LIC 29 GeV LB LT
SETVEIATRIRTY b 0 b
| i S AR RERERRERRRE
.. F 2adi § . ? | ? § o “ W [ | " W " W . o
.. R S I B N T T I TN N B I N B
.:. t - o :-; f i H [ i f " . " B
1 E AR R EE R
L) .‘.| ] l.l ] 3 n . " . ®
-1

10 10 10 10 10 10 1
% HERA verileri, tesir kesitindeki x ile Q? ve 1/Q* faktorl arasindaki kinematik korelasyon nedeniyle sinirli

yuksek x duyarliligina sahiptir.

K/

% EIC verileri biiylk x, orta Q2 bdlgesini yiiksek hassasiyetle doldurur.
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Ek serbest bir parametre olarak ag

H1 and ZEUS

: lz 1 14 L ' 1 1 L} 4
>’<E 10k inclusive + jet data
. - NNLO ! 2 P
X 8 E— A [ Qmin = 3.5 (’ev .5
3 2 4
6k 0 Qu,=10GeV’
> N ~ vyl ]
4 E_ A len =20 GeV ’5
2 1
0F 3
’A A ' A A A ' L :
0.105 0.11 0.115 0.12 0.125 0.13
= v T T d 1 v T T v L
o E_ | :
x S0fr . . 3
s ® inclusive data only, Q_, = 3.5 GeV” ]
2 40 F 0 inclusive data only, Q1 = 10 GeV? .
20 : A inclusive data only, Q___= 20 GeV’ 3
20 - B
L ® ]
o WO :

[ P
0 '-. A A 1 A I A L A 1 A L 3

0.105 0.11 0.115

[EPJC82(2022)243]

Salim Cerci

% Yalnizca HERA verileri kullanildiginda

Q inklusif verileri fit ettigimizde
HERAPDF2.0 sinirh  hassasiyet
gOsterir

Q Jet verilerinin dahil edilmesi,

PDF'ler Uzerinde onemli bir etki
yaratmadan es zamanli as ¢ikarma
islemlerinin rekabetc¢i hassasiyetle
yapilmasina olanak tanir.

% HERA+EIC verilerini bir araya getirirken

ne olur?
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EIC inklusif ve HERA inklusif+jet verileri ile QCD Fitleri

NNLO fiti gerceklestirilir.

H1 and ZEUS

8
Fu NNLO, inclusive + jet cilaln
* Q. = 35GeV*
A b . .
|‘. "”
10 \ J
ol [ e o free fit
uncertainties:
6
B exp/hadr.
4F [ modelparam.
[ scale
Y
0
011 0.112 0114 0116 0.118 0.12 0.122 0.124 0.126
o (M)
HERA inclusive and jets + EIC inclusive
=
~F16
"‘;< 14 HERA inclusive + jet data
+ EIC inclusive data
12 | . ® Q.= 35GeV’
)
10 7| ‘I'
\ e o -free fit
8 \ [ )
'|| '.' uncertainties:
6 -
\ ||' Bl exp./hadr.
4| ‘nq | [ model/param.
. 1 scale
z -
0
A 'S L s 'S L
0.11 0.112 0.114 0.116 0.118 0.12 0122 0.124 0.126
2
“s(Mz)

» PDF'leri ve a(M,?)'yi HERA inklusif ve jet verisi ile EIC inklusif verisiiyle eld etmek igin eszamanli bir

L %4

@ HERA inclusive + jet data, NNLO: (ErPJc82(2022)243)

o (M2) =0.1156 + 0.0011 (exp)

t8;888§ (model + param) + 0.0029 (scale)

@ EIC inclusive data and HERA inclusive + jet data,

NNLO:

oy (M%) =0.1160 + 0.0004 (exp)

t8;888§ (model + param)+ 0.0005 (scale)

XFitter
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HERA ve EIC inklusifbverileri ile QCD Fitleri

< PDF'leri ve a,(M,)yi HERA ile EIC inklusif verisiiyle elde etmek igin eszamanh bir NNLO fiti

gerceklestirilir.

c - T ™ T | T T L B B
N;|<E 60 :— NNLO * HERA and EIC Inclusive data —:
W - @ HERA Inclusive data v HERA and EIC(V's = 45 GeV) Inclusive data -}
50 - Q, =35GeV ]
- * ’
a0 | 4 ]
301 | 4 =
20[- t .
- f . ]
- Y *’ ,’: v _._‘__._;-‘»—o e - .

10 A =
- . X . -
- Y e i
- e ¥ .

-y el & v

o * o oo " o —
- I I | I L1 l — l |- 1 l b 1 U B T —
0.105 0.11 0.115 0.12 0.125 0.13 0.1
as(Mi)

Central values of model input parameters
and their one-sigma variations.

Parameter Central val. | Downwards var. | Upwards var.
Qi [GeV? 3.5 2.5 5.0
7. 0.4 0.3 0.5
M, [GeV] 1.41 1.37 1.45
M, [GeV] 4.20 4.10 4.30

@ EIC and HERA inclusive data, NNLO:

No scale variations are made
for the inclusive data

a (M%) =0.1159 + 0.0004 (exp)

+0.0002
-0.0001

(model + param)
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Diger as(M,?) sonuglariyla karsilastirma
% Yalnizca HERA ve EIC'den gelen inklusif DIS verilerini kullanarak, NNLO'da PDF'lerin ve ay(M,?)'nin es

zamanli uyumuyla a (M,?)'yi potansiyel olarak diinya lideri bir hassasiyetle belirleyebiliyoruz.

I ! | !
«- Hadron Colliders
Category Averages PDG 2022
+- HERA Data
»— Lattice Average FLAG 2021
World Average PDG 2022
- HERA and EIC Data

ATLAS ATEEC
CMS Jets

W, Z Inclusive
tt Inclusive

PDF Fits

e* e Jets and Shapes
Electroweak Fit

ZEUS Incl. Jet Data

H1 Inclusive Jet/Dijet Data
H1 and ZEUS Inclusive + Jet Data

- e e o e e e e e e e

- e e e wm e wm ww e ww .

0.1185 = 0.0021
0.1166 = 0.0016
0.1188 = 0.0016
0.1177 = 0.0034

0.1178 = 0.0018
0.1181 = 0.0037
0.1162 = 0.0020

0.1171 = 0.0031
0.1208 = 0.0028

0.1142 + 0.0018

0.1166 = 0.0030
0.1156 = 0.0031

Lattice Average | e 0.1184 + 0.0008
World Average "~ |- e T 0.1179 + 0.0009 |
HERA Incl + Jet and EIC Incl Data — + 0.0007
HERA and EIC Inclusive Data | —— l 1 + 0.0004
0.115 0.12 0.125 (2).13
(M)
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% Yalnizca HERA ve EIC'den gelen inklusif DIS verilerini kullanarak, NNLO'da PDF'lerin ve ay(M,?)'nin es

Z-,-;o_c,‘.‘é, e e e - - ,I-Js;,':‘l(:a:.v;)\l, R o o S-I-,J I e I L o I T I
s [+ NNPDF3.1 -
. =
o o it o, = 0.1145 + 0.0033 (+2.9%)
:, - ABMP16 %
T .6, (ttbarJ 5 o, = 0.1170 + 0.0019 (+1.6%)
- ° 2 i e NNLO PDF
t N va 2 O Tot. exp. unc. - unc. . .
".‘. : = % 0.6 + Data (statunc.) —NNLO scale unc. * Luml/JES/JER Ieadlng EXP UnCEFtS
°C o105 041 :.-?-s “oiz oam 100 200 1000 100 200 1000
ag(my)
g L ) i LHC combined )
S afy i AR, R “ o, =0.1177 + 0.0035 (+3.0%)
' == Top++ 2.0,CT10 1 8 & HERAPDF2.0
2001 "GN Top++ 2.0, HERAPDF1.5 e \ /
| Topa20 MO0 ¢\ s . =0.1180 + 0.0016 (+1.3%)
‘80_ B Top++ 20 NNPDF2.3 S

Ol W, Z) :

” 0- ttbar 7 / .
& ( ;, ) U / wrorr | M @ = 0.1161 + 0.0022 (+1.6%)

£y . N Ny — o . CT18 )——.— —:-—i N
oy =RUIL IR, S = wsimo =8t 9 Lumi is often lead EXP unc.

tot
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rde (GeV) a?NLO(mZ)
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Dinlediginiz i¢in tesekkiir ederiz!
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