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tt production at the LHC

Top is most massive particle of the SM

all-hadronic 46%

T+jets 15%

Produced in pairs in large quantities

+ Already ~100M in ATLAS+CMS in Run 3 A
e :—04"0,0! 15%
‘r’\’\r 10000
Whe ™ 15%
dileptonic
g t ¢ t ¢ t
g t 9 t 9 t
q t
~10% . . .
o« theory prediction and measurements at similar precision
q t » Stringent test of perturbative QCD and EW theory

* Input to Global PDFs fits
e Extraction of as, Mtop
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CMS BN LHC delivered: 73.42 fo™'
60 - 71 CMS recorded: 67.37 fo™

)

tt at 13.6TeV

ATLAS & CMS effectively collecting run 3 data
* First analyses on tt - CMS result on last years’ TOP

o last years’
TOP

30

20+

Total integrated luminosity (fb

101

tt involves variety of different particles St @“S;f R
» Distinctive signature _
e Uses information of all main detector components s
* Great opportunity to validate new data
(q)

> 10% increased cross section @ O

Vs:13TeV = 13.6 TeV @

Ow : 834 pb = 924 pb @C}p quark

Expected uncertainty smaller than proton e --------- % ------------ e proton

expected change in cross section

/\

First meaningful test of the SM o >

at new energy frontier @5\ .
. o . @\

This year: updated results (luminosity, objects, ...) "4
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CMS measurement at 13.6TeV

x102 CMS 12107 (136 TeV)
o ) . . 87 ee/uy channels WM Diboson MM ff
Combination of various channels: ey, ee, uu, etjets, ptjets - , Single t /+/ Uncertainty
. O 6} M Z+jets Data
o ~1 fb?! of data collected in summer 2022 o
Al
24
. . C
Changes w.r.t. preliminary result: 2,

* New jet reconstruction algorithm
» Pileup per particle probability identification (PUPPI)

* Free floating lepton efficiencies = dedicated scale
factors

ki
U'l

; //(&//,{f 6.//,;//(////(///;;///////{/*//(A{%*’é/ 5%

Data / pred.
3

S
)

QCD multijet events in |+jets channels 10“ tCI\::'S | 1.21 fo' (13.6 TeV)

* Estimated in data from matrix/fake rate method | IES AN o g:éle;st : Encertainty-
* Fake rate measured in 1 jet events W +jets ¢ Data

* Applied to events in anti iso region
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Leading jet pr (GeV)
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CMS measurement at 13.6TeV

Likelihood fit performed in bins of:
e Lepton flavor
 Number of b-jets
 Number of jets

o = 881 £ 23(stat + syst)
+ 20(lumi)pb

~11% — ~3.5%
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1.21 fb" (13.6 TeV)

Prefit

$ Data mmtt Single t
QCD mmZ+jets mmDiboson

Uncertainty

1.2

E ee(1b) [ee (@) | up (1b) [un (20) [ e (Ob)

e+jets (1b) | e+jets (2b) | u+jets (1b) [ u+jets (2b)

. %%W 2

T T T T

1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SNOIFITNOFTANOT T A OO SOOI LD SOT OGS

T T I I

Number of jets

ee (1b) | ee (2b

-

| |_=h ||||||||||||

EL A AL + .
;”*TH*W’TW”M

pu (1b) | pp (20) | ey (Ob)

=

e+jets (1b) | e+jets (2b) | u+jets (1b) [ u+jets (2b)

e#"--%m&%w

T T T T

1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SNOIFITNOFTANOT T A OO SOOI LD SOT OGS

T T I I

Number of jets


https://arxiv.org/abs/2303.10680
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ATLAS
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ATLAS measurement at 13.6TeV

91011

£ FATLAS Data. Z 50
Measurement targets most pure eu channel 0 o L 186 Tel, 291! 5giboson Emggeopm»channel
. . 1 i ; Post-Fit 2/ Uncertainty
Updated using full 2022 data, 29fb ol
10°F
. . : 10°
Simultaneously extracting oz in ee and pu channels 10°
10°
10
. L[] . . . . . 10
Using b-tag counting - minimize b-tagging systematic 1
&) ;:21 555 55 555 A o 5 A B A 55 o oo Y o o e s @ et e
©0.96
bk 8 w e 7
N1 = Loi€eu2ep (1 -Cpep) + N1 & -
. _ 2 bkg
N2 p— Lo-ttEeIJCbEb-I-NZ b > S D B B e B S
8 10 ATLAS p o tﬂf)ata
o~ 10° Is=13.6TeV,29fb |ESingleTop tW-channel
A s £ eu,21b Diboson
Resu ItS 5 10 — g/lisid. leptons
"“"“““““"““““"'““““""““““"““““"; § 104 zUn?e:tTainty
07 = 850 + 3(stat) 4+ 18(syst) £+ 20(lumi)pb How
! : 102
----------------------------------------------------------- 10

~11% — ~3.2%

1.2

NNLO+NNLL __ 924+28Pb
- 0.8
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Data/Pred.
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Leptons
Signal modeling

Moderate pulls & constraints

Pre-fit impact on oy

[arXiv:2303.10680] <&

CMS uncertainties

10 =08+A0 pred
- 18 =0-A0 AGttJth
Post-fit impact on o..: 002 -001 0 001 002
mo=0+A0 " | | | T T
6 = 8-40 ATLAS

—e— Nuis. Param. Pull

Luminosity

s =13.6 TeV, 29 fb

Muon isolation SF (MLLWINDOW.)
| 7 modelling PS
Electron isolation SF

Electron reconstruction SF

Pileup
Top p_rew. (NNLO QCD e,u)l

Misid. norm. ep 1b
JVT
Single top DSvsDR (eu)
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Leptons
B tagging

Significant pulls & constraints

 Expected from in situ measurement
via channel combination

—e— Fit constraint (obs.) —— +1c impact (obs.) —— -1 impact (obs.
Fit constraint (exp.) +1c impact (exp.) -1 impact (exp.

0.959 + 0.02¢

CMS

Supplementary r

Electron ID SF i —eon :
Muon ID SE |
| b tag SF ' 10.980 £ 0.009

tW cross section
| Top pT correction

Diboson cross section

Pileup

ME renormalization scale (tf)
BG model stat. (u+jets) 2b 3 j
Muon reconstruction SF

JES: FlavorQCD

t-channel single top cross section
b mistag SF

BG model stat. (u+jets) 1 b 3 j
BG model stat. (e+jets) 2b 3 j
Muon trigger efficiency (data)
BG model stat. (u+jets) 1b 4 j
BG model stat. (u+jets) 1b 5 j
Z+jets cross section
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[PRD 108 032014]
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og at 7/ TeV using support vector machines

lepton+jets channel, using full 2011 data: 4.6fb*
3 SVMs = 3 dimensional space to construct

multi-class discriminant
e ttvs. W/Z+bb vs others

* Discriminating variables in 4 regions

%) I L e e s B B ©30000
&, ATLAS t Data WO 5
F120000- 2" P . : . g
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{ Data Wt

L L

R
Separating
hyperplane

%WW(WWW %W////W

Firm mathematical foundation
Simple geometric interpretation
Minimum is global minimum
Robust against overtraining

Xin quad4yz

Profile likelihood fit results in
o = 168.5 4 0.7(stat) T2 2 (s

0

ySt)—l—BA

002 004 006 008 01
Xin quad1YZ

Consistent with SM

35 (lumi)pb

~20 tension to ATLAS 7TeV dileptonic

Improved precision w.r.t previous ATLAS result in lepton+jets channel at 7TeV 12% — 4%
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[ATLAS-CONF-2023-027] &)

Jet substructure in boosted tt events at 13TeV

EEEEEEEEEE

High top pr

Understanding/modeling of jet substructure

* Input for jet identification, tuning studies, ...

Test color reconnection, parton shower, hadronization
* Energy flow of jet (e.g. quarks vs. gluons)

e Three and two prong structure (e.g. top tagging)

Using full Run 2 pp data: 140fb*

Lepton+jets channel:

S F  ATLAS Preliminary  « Dam 1
e Large-R jet with pr>350GeV 3 10F G=13Tev, 10" o084
€ F  Detector-level l+jet : g
e Matrix method for nonprompt leptons = o Tesoriee e s leptons 5
u Wijets -
All-hadronic final state: 102§ - gft% s u,
* Two large-R jets with pr > 500 (350) GeV 10% = 1 Normalized E
« ABCD method for multijet background . signaltodata -
10"

Excess in data of 15-20% observed 102_5 %
« Consistent with pr(top) mismodeling siE
Neaioe

fDU 500 1000 1500 2000
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[ATLAS-CONF-2023-027] &)

Jet substructure in boosted tt events at 13TeV

EEEEEEEEEE

& 3amias preimnary —ricen  ave
Differential cross sections measured at particle level E 2.52—5;;;?;%‘:5515‘50&29 —:@ sl
« 8 Measured variables Y 2— T e ‘
* |terative Bayesian unfolding o P E
Leading uncertainties 1_ =R Ta) _
- Modeling: ISR/FSR, Parton shower " F 3 prong decay ===
» Experimental: JES/JER 8 e
Qualitative and quantitative assessment ‘LD
* E.g. FSR Up disfavored by data ;;

Correlations with m(top) and p+(top) are of particular

Reclustered jet 1,,

Interest In uSe Of tagger for analyses '@' 407| L ] | TTTT ‘ TET Y I TTTT | BEE | FI1) | FE 1) | TTTT | TILT | TTT |7
o r . . 7

. . . = - ATLAS Preliminary Fiducial phase-space

> e 3

® 2 D d|Str| bUhonS measu red < 30: Vs =13 TeV, 140 fo Relative cross-section
© 20: I+jets, p” > 350 GeV ]

- = r 3

ATLAS F’“’J"”f"”fﬂlry_1 —— PWG+PY8 Stat.+Syst. unc. o r .

IE' =t 13 I,?V’Sl_:éoébv Stat. unc. Data £ O:— E
Fchese s " PWG+H? — eeees PWG+PY8 FSR Up > . . el :

. i — PWG+PY8 FSR Down ——— MC@NLO+PY8 c - SRR i S ot 5

Relative cross-section Ke) D o e e e e e
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2 i [ u .
1. I zl_ 1 —20 e
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_____ = —30jc<——_JESR> top-quark Mass —]

0.8F 1 e i 1 T —— MC Stat., Backgrounds .

---=- Hard Scattering ]

0.6 ‘ ‘ ‘ ‘ ‘ 40— Tracks Others 7
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O« In el channel at 13TeV

Using full Run 2 pp data: 140fb

e Background for mis. ID leptons from SS events
» Correction for Z—>tt from Z—>ee/ppu

« Correction of lepton isolation scale factors in tt
» B-tag counting method (w/o fit)

_________________________________________________________________________

Leading systematics:
Luminosity (0.93% see link)
Top pr reweighting (0.6%)
tW background (0.6%)
Lepton selection

In agreement with theory

NNLO+4NNLL __ +20
N — 832+

+23

23(mt0p)+35 (PDF + as)pb

o 59 (scale)™
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[JHEP 07 (2023) 141] &%)

ATLAS

EEEEEEEEEE

10° 1 T
e Data
ATLAS 4
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IIIIIIII|II
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Stat @ Syst error
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[JHEP 07 (2023) 141] &%)

ATLAS
[ J [ J [ ]
Differential o in e channel at 13TeV
Bin by bin unfolding
Single and double differential cross sections at particle level
» 8 kinematic variables for lepton
No generator able to describe measurement in all bins
 Mismodeling is enhanced in double differential measurements
e E.g. data suggests leptons to be less separated, especially at high masses
%‘ 103I‘|AITL,IASHI 'I".'Dlat;"l"'l"'l"'l"'l"'_EI %' :"A'TLA|S""|""1"'.'D|at2'l"‘"':
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[CMS-PAS-TOP-20-006]

Differential ok in dilepton channel at 13TeV

1D, 2D and 3D cross sections measured using full Run 2 data
e Unfolded results at parton and particle level from 2 fit using TUnfold
» Full event reconstruction (two versions)

Uncertainties reduced by factor of 2 w.r.t. previous results
Dominated by:
* Jet energy scale

--=.JES

CMS Preliminary 138 b (13 TeV)
* backgrounds g C nornjalized,p@arton Iex{el : - |
* lepton selection 220 f f =
£ 15 =B..
8 E s
S 10E- e =

=== Lepton

~J — Backgrounds

=== Other exp. unc.

Theory unc.

N
W
N
o
o
~

Bin [p_(t)
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[CMS-PAS-TOP-20-006] [6%5]

Differential ok in dilepton channel at 13TeV

Compared to

 NLO event generators

* beyond NLO calculations
 PDF sets

Higher order predictions
improve pr(top) modeling

102

1/ doldp_(t) [GeV']

107

Pred.

8
© 1.2
o

0.8

Further insight from 2D distributions
e Mismodeling of pr(t) enhanced in high m(tt)

CMS Preliminary

dilepton, particle level

138 fb" (13 TeV)
———

£ 0.004 = e !
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— e s
0.001F § S ]
G . ——a — A S
1.2} 1 ;
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oo
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o POW+PYT, 32=17

O FXFX+PYT, x?=40

» POW+HER, ¥*=6

1/c dofdp (t) [GeV"]

Pred.
Data

0.001

£ shiek e
RaNpbm

CMS Preliminary

E— Total unc. _E
E Stat unc. E
L ol a
; N
} L

. o o

oQ [ L ¢
= iy

400

p,(t) [GeV]

dilepton, particle level
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L L A
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and localized at low Njet multiplicity

138 fb" (13 TeV)
—

—
-
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[CMS-PAS-TOP-20-006]

Differential ok in dilepton channel at 13TeV

None of the predictions describe data well in all bins

» Deviations increase in multi-differential cross sections

* Promising input for future PDF fits - in particular for gluon PDF at large x

o
-
(%))

1/c do/dy(tl)

e
—

0.05

-|®
O's
Eﬂ1'2

0.8
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CMS Preliminary dilepton, parton level 138 b’ (13 TeV)
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I I 1 | I v T I 1 1 1 | 1 1 ! | T
Tevatron combined 1.96 TeV (L= 8.8 fb"} P
ATLAS combined dilepton, l+jets* 5.02 TeV (L = 257 pb™) ATLAS+CMS Prellmlnary
CMS combined ey, +jets 5.02 TeV (L = 27.4-302 pb™) LHCfopWG June 2023
LHC combined en 7 TeV (L=51") LHCIopWG
LHC combined eu 8 TeV (L=20fb") LHClopWG
ATLAS ep 13 TeV (L= 140 fb™)
CMSep 13 TeV (L=3591fb")
ATLAS l+jets 13 TeV (L= 139 fb™)
CMS I+jets 13 TeV (L= 137 fb )
e ATLASeu* 136 TeV (L=111b")
® CMS dilepton, l+jets 13.6 TeV (L=1.21b7)

EOrF B 444+ & <] —

Summary

10°
o how measured at 6 different energies
e Generally good agreement with

* Preliminary

Inclusive tt cross section [pb]

trend towards lower values 10°E a00f At E

E ‘o ﬁr— 1 5

£ soof * A 1

: NNLO+NNLL, PDF4LHC21 (pp) 3138 :

Most precise measurements using sl e i A— .

fu“ Run 2 data = | mmp=17|2,5 GeV,uE(MZI]=O,HBi0.OO|1 | =
 Multi differential cross section measurements 2 * 0 - 1 12@ [Te\:]4

reveal mismodeling in several regions
e Valuable input to global PDF fits / as, m, extraction

New methodologies/techniques required to go beyond this precision

Many related topics not covered in this talk

e oy in proton-lead collisions [ATLAS-CONF-2023-063] (see talk)

e ogat5TeV [JHEP 06 (2023) 138] (see talk)

» Oy differential to test Lorentz invariance violation [CMS-PAS-TOP-22-007] (see talk)

TOP2023 | David Walter 16


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-063/
https://link.springer.com/article/10.1007/JHEP06(2023)138
https://cds.cern.ch/record/2859658
https://indi.to/CKQ6F

Backup



[JHEP 06 (2023) 138] £9)

tt at 5TeV -

EEEEEEEEEE

€ g0l ATLAS o
i 700 E s =5.02TeV, 257 pb" Pre-Fit
c o [zata 2017
ATLAS and CMS collected pp data at 5TeV 600 ¢ =
in heavy ion reference runs 500 - Zijets

Em Mis-ID lepton

 Low PU - low trigger thresholds, clean events

ATLAS measurement in dilepton and |+jets channels

Diboson ]

£
e b-tag counting method (binned in m for ee, pp) Number of b-jets
» Result statistics limited
. % 3500 AITLASI | | | |+22jzl1b |
Lepton + Jets i {s = 5.02 TeV, 257 pb' Pre-Fit

. ¢ Data 2017

» Matrix method for QCD backrgound o500l s
v [ Single top

 BDTs in different jet/bjet categories 2000 o
er bkg.
e Result systematics limited: 1500 s I Mis-ID lepton ]

7 Uncertainty
* W bkg., luminosity 1000
50

0 i
O § Y - ——
1.25 . Z /
1 7 % / £ Zd
7 v
0.75 '
5 1 1 1 I 1 L
2 3 4 5 6 7 >8

)

Both channels combined using convino

Data / Pred.

0.

Number of jets
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https://link.springer.com/article/10.1007/JHEP06(2023)138

[JHEP 06 (2023) 138] £9)

ATLAS

EEEEEEEEEE

tt at 5TeV

Increased fraction of qq initiated events
e 11% at 13TeV — 25% at 5TeV
 Complementary constraints on gluon PDF

I T T T T | T T T T | I T T T I T T T T | T T T T I T T T "§
. data + stat. unc. ATLAS g ot /_/g_?_;;soogfg 1GeV2 ATLAS
data =+ total unc. 3 - P
' 51 05 < +5.02 TeV ft
ATLASpdf21 - 2109
MSHT20 1 - T |
NNPDF4.0 e = | /
NNPDF3.1 notop CEECA X ,,;/;0:0:0:0:0
ABMP16 e lavavaavava” OSSO ERIRRE
\/ NN\ N\ NN\ N\ \/
CT18A I - OO _A_e::‘o’s: :’:’:".
- 0000
T14 1 -
o 11 - Gluon PDF XS
MSTW2008 LR Vs = 5.02 TeV 0os- reduction by 5%
NNPDF2.3 . AR 257 pb'! - at x=0.1
PDF4LHC — L. i
I 1 1 1 1 | 1 1 1 1 | i 1 | 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 IIIIIIII 1 IIIIIIII
40 50 60 70 80 90 107 102 gy

5. [pb]
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https://link.springer.com/article/10.1007/JHEP06(2023)138

tt at 5TeV
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ATLAS+CMS Preliminary
LHCIOpWG

c,; summary, Vs = 5.02 TeV June 2023

NNLO+NNLL PRL 110 (2013) 252004

““““ PDF4LHC21, m = 172.5 GeV,
scale ® PDF @ o uncertainty

ATLAS, dilepton
arXiv:2207.01354, L_ =257 pb”

ATLAS, l+jets
arXiv:2207.01354, Lim =257 |:i!:t'1

ATLAS combined
arXivi2207.01354, L =257 pb’’

CMS, l+jets
JHEP 03 (2018) 115 L_ =27.4pb’"

o (M_) = 0.118+0.001
z total stat

S, (stat) + (syst) + (lumi)

—a— 65.7+4.5+1.6+1.2pb
[ 68.2+0.9+2.9+1.1pb
[ 675+09+23+11pb

H—e—+{ 689+65+6.1+1.6pb

CMS, dilepton ep +E5E0+28+
JHEP 04 (2022) 144, L_ =302 b H—e—i ST R QR A ] T PR
CMS combined H—e— 0+41+3.
JHEP 04 (2022) 144, L_=27.4-302pb" BYELLES0PD
ca e v b b b by
20 40 60 80 100 120
o,; [pb]

~4.0%
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Events / 0.0075

Data / Pred.

[arXiv:2308.09529] &x)

ATLAS
og at 7/ TeV using support vector machines

v °°5°1°:(: ks_g_oo . Number Feature Divided by

- | oo 1  ED [GeV] 250

0107 ot 2 ¢(EF"™) [radians] 2n

25t 5 Lepton E [GeV ] 400

4 Lepton p; [GeV ] 400

- 3 Lepton p, [GeV ] 400

000:30 Decision 6 Mass(lepton+jets) [GeV ] 750

space 7 Fox—Wolfram moment 1 1

7 | 8 Fox—Wolfram moment 2 1

+Heavy N\ L 9 Fox—Wolfram moment 3 1

'\4/{’-;“732‘\’/““'3”0”\“\ 10 Fox—Wolfram moment 4 1

L 11 Fox—Wolfram moment 5 |

O T 461" Hmcomongoe 1 & [ Amas jome ma ] 12 Sum all jets Et [GeV ] 500

160;’ e ’ 250000} Py Ao 'ﬁiﬁfﬁjﬁfiﬁiﬁy 1 13 Sum all jets E [GeV ] 750

zz_ E 340000; 1 14 Sum all jets p [GeV ] 750

: : 15 Sum all jets p, [GeV ] 750

16  Sumall jets p, [GeV ] 750

. 20000 17 Hrt [GeV | 500
40 s .

o 10000] 18 p-tensor eigenvalue 1 1

e i ; O'I I — 19 p-tensor eigenvalue 2 1

Oiﬁw - T /;% g osf-WM ' RS, 2(1) Number of Jb—tags 18

%804 002 0 002 004 006 008 01 ° 0:854):06 T 0.506

X
Y
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https://arxiv.org/abs/2308.09529

CMS, /|
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oi at 7 TeV combination
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[ATLAS-CONF-2023-027] &)

EEEEEEEEEEE

Jet substructure - variables

8 Measured variables

Sum over Jet axis
e Les Houches angularity (LHA): Aos! constituents
« Boradness of jet: separate quark/gluon jets of jet J i
« Dispersion: \o2 v . A\
S K _ « [AR(, )
e Scaled pr dispersion pr® /lﬁ = Z;
(Mitigate correlation with particle multiplicity) = R
« Momentum distribution of jet constituents = T
» Energy Correlation Functions (ECFs) ratios C3 and D2 Fraction
* N-subjettiness t3, t32 = t3/12, 121 = t2/11 of jet's pT

 E.g. 3 prong jet has t3—0

™N = di{] ; pri min {AR; x, ARy k, -+ ,ARN k },

ZPT,A:R{’}-
k

D2 and t32 measured in 2D with m(top) and pT(top)

with dj
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-027/

[ATLAS-CONF-2023-027] &)

Jet substructure - modeling and jets

EEEEEEEEEEE

Nominal setup: Powheg+Pythia
Parton shower and hadronization uncertainty: Powheg+Herwig
PS matching: comparing to MG5_aMC@NLO+Pythia

Jet reconstruction:

e Trimmed large-R (1.0) jets from calorimeter — all-hadronic channel

* Small=R jets (0.4) using tracking and colorimeter with particle flow

e Trimmed large-R (1.0) reclustered (RC) from small-R jets = lepton+jet channel
e Good resolution, pileup subtraction

» Variable-R track jets using variable-R algorithm (pT dependent 0.02-0.4)

Only charged components of top quark jets considered

e Resolution improvement of 50% w.r.t. previous results
* Reduced uncertainties
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mailto:MG5_aMC@NLO
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-027/

All-hadronic: use top tagging with DNN via unbiased tag and probe procedure
» 16 categories in: N(top quark tags), N(b tags)

* Signal region: both large-R jets b tagged, one being top tagged

Backgrounds:

« MC fortW, tt, W, Z, ttV

* Misidentified lepton in lepton+jet channel
* Matrix method: loose and tight leptons

e Mutlijet background for all-hadronic channel
 ABCD method

TOP2023 | David Walter

[ATLAS-CONF-2023-027] ()

Jet substructure - Signal and background

EEEEEEEEEE

Validation regions

Control regions

27 Jarge-R jet

15t large-R jet
t0b0 | tIb0 | tObl | tibl
S| ] L S
| B D H N
2| E F G
% A C I 0
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-027/

[CMS-PAS-TOP-20-006] <

CMS 13TeV dilepton channel

Sensitivity to pQCD
PDF sensitivity

Sensitivity to top mass

N >
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http://cds.cern.ch/record/2803771?ln=en

ATLAS measurement at 13.6TeV

Measurement of o to oz ratio is sensitive to gluon to quark PDF ratio

* Luminosity uncertainty cancels out in ratio

Rig/7 = 1.145 4+ 0.003(stat) 4= 0.021(syst) 4= 0.002(lumi)pb

Good agreement with compared PDF sets

TOP2023 | David Walter

ATLAS

Vs =13.6TeV,291b"

I data + stat. + syst. + lumi.
I data + stat. uncertainty

Data 2022

PDF4LHC21
my=171.5 GeV
PDF4LHC21
PDF4LHC21
m;=173.5 GeV
CT18
CT18A
MSHT20
NNPDF4.0
ATLASpdf21

ABMP16

———e——— combined result
F————A————— I theory prediction

0.8

0.9

1.2

1.3 14 15
R#z

[arXiv:2308.09529] &x)

ATLAS
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https://arxiv.org/abs/2308.09529

CMS,/|

o« and luminosity

Luminosity is crucial input for o measurements
Z boson rate to measure luminosity ((CMS-DP-2023-003])

» Used to cross check luminosity measurement in CMS
* Evaluate linearity and time stability = good agreement

CMS Preliminary

1041 Linearity: Z rate vs. luminosity 13.6 TeV (2022)
1.021 + +
"E;_H g 3 +
& |t 4 _Ji 4 4+ b1
= 1.00 fofrmme S LS. VU _“hr_w e S S
i + + 4 +_+_ * ﬁ?{” t + + 4+ tH ++ ﬁ_
0.98 + $
0.961 : : .
<4 Measurements  —— Linear fit data until 23 Aug. 2022
4 6 8 10 12 14 16

Inst. luminosity [nb™'s 1]

Promising method also for high precision luminosity determination
» First complete estimate of systematic uncertainty on 2017 data by CMS ([arXiv:2309.01008])
» See also: poster sessions
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http://cds.cern.ch/record/2851655
https://arxiv.org/abs/2309.01008
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