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ATLAS Introduction QD ey

EXPERIMENT

The top-quark and its couplings play an important role in the Standard Model.

Top Quark Production Cross Section Measurements Status: May 2021
g ATLAS Preliminary
e Theor:
b 10° Fug. Run1,2 5 =5,7,8,13 TeV ' 3
e The heaviest particle in the Standard Model (SM) : i ]
— Special role in beyond the SM (BSM) theories. T 2
102 b o ' LHC pp Vs=7 TeV i
. . 3 v o | Bl  Dat 4546 E
® Decays before hadronization i
. L A LHC pp Vs =8 TeV
— Properties of a bare quark. ok B PN oae 2020300 |
HPS H A LHC pp Vs =13 TeV ]
® Precision tests of perturbative QCD. : BN oea 321390
. . 1 F 8 o =
e Main background in many BSM searches. g B . 3
g - ]
B A
A
107 F L= E
F . ;
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1072k 5
tt t tw t W ttZz ttH  tty  tZj 4t
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2021-014/

ATLAS Outline QD ey
EXPERIMENT

Many interesting full Run 2 analysis covering top-quark rare processes, cross-sections
and EFT interpretations with the ATLAS detector.

e Inclusive and differential cross-sections of a top-quark pair in association with a Z boson:

e Search for flavour-changing neutral-current couplings between the top-quark and the Z boson:
e Evidence for the 4-top production:
e Measurement of the 4-top production:

e Measurement of the top-antitop energy asymmetry in jet-associated top-quark pair production:
e Differential ttbar cross-section measurements using boosted top quarks:

e Single top-quark polarisation and EFT fit:
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https://link.springer.com/article/10.1140%252Fepjc%252Fs10052-021-09439-4
https://cds.cern.ch/record/2781174
https://link.springer.com/article/10.1140/epjc/s10052-020-08509-3
https://arxiv.org/abs/2106.11683
https://arxiv.org/abs/2110.05453
https://cds.cern.ch/record/2777237
https://cds.cern.ch/record/2782534
https://cds.cern.ch/record/2773738

ATLAS  Top pair production with a Z boson H%ﬁigg%

EXPERIMENT

A direct probe of the top-quark coupling to the Z boson — BSM?

Final states with three (3€) or four (4€) isolated leptons (e or p): 7

e 3& channel: three isolated leptons, jets and b-jets

— 2 signal regions for the inclusive measurement, g .
— 1 signal region for the differential measurement, q 74 ! '
— WZ control region. p

e 48 channel: four isolated leptons, jets and b-jets, MET
— 4 signal regions, q .

— ZZ control region. ;7 -
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ATLAS

EXPERIMENT

A simultaneous profile-likelihood fit to the 6 SRs and
2 CRs is used to extract the inclusive cross-section:

Top pair production with a Z boson

Unlver51ty
S of Glasgow

An iterative Bayesian unfolding (IBU) is used to obtain
parton and particle level unfolded distributions:

. . - 001077 7
NLO + NNLL SM prediction: L | ATLAS ¢ Daia
SM +0.07 3. L V5= 13TeV, 139fb~" T MOSAMeGNLO Pylias
Otz = 0'86—0‘08 (SC&IC) + 002<PDF) pb b‘Ni 0008f3|+4l combination . Zr?ef;;aMNg\:tgusi:je 7 ]
0 107 i . . . Olo --- Sherpa NLO multileg i
E ATLAS 3 Datzli -ﬁZ WZ-jets | IS == NLO + NNLL JHEP 08 (2019) 039 |
ue 15=13TeV, 139 fb” -tsz\j\ﬁ:s -gZIfe leptons =tOZt?\er 00061 | * _’
10 3l + 41 SR combination 7 Uncertainty I ]
. Postfit e r
10 0.004+ :
0.002- * T =
R D
5 1t SRR SO 4 t b . — 0.000 : R
§ 8:% t ! I i ] 20 Stat. Stat. @ Syst.
/zrb e, H2ang, e, TSk, TSRg,  TORy MRy Ty, TR2gy ;g; g 1.5:‘.’:5?:[ =
Sle 10 T
_ 0.5 | | I
o(pp — ttZ) = 0.99 £+ 0.05 (stat.) = 0.08 (syst.) pb 0 100 200 300 400
Parton-level pZ [GeV]
Dominant sources of the systematic uncertainty: Dominant sources of uncertainty:
1. ttZ parton-shower modelling, 1. Statistical uncertainty,
2. tWZ modelling, 2. Signal modelling,
3. 3.
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ATLAS

EXPERIMENT

A simultaneous profile-likelihood fit to the 6 SRs and
2 CRs is used to extract the inclusive cross-section:

Top pair production with a Z boson

Unlver51ty
S of Glasgow

An iterative Bayesian unfolding (IBU) is used to obtain
parton and particle level unfolded distributions:

~ 00107

NLO + NNLL SM prediction: L | aTLAS | . ou M@NLO' ’

SM +0.07 o} [ VS=13TeV, 139fp1 T asateotio Byned
Otz = 0'86—0,08 (SC&IC) + 002<PDF) pb -S‘Ni 0.008"3) , 41 combination e grifr’;;aMNLC?)’\:rI:gt{s:e 7 ]
§ M ATLAS‘ + Data iz Wzejets ,-i-: :f‘teoriaNNNL&T:E;e"gs (2019) 039 |
v Ts=13TeV, 139 ! -tsz\j\ﬁ:s -gZIfe leptons =tOZt?\er 0.006" | * ]

10* 3l + 41 SR combination 7 Uncertainty I

. Postfit e
10 0.004 -
0.002 T =
3 14f : . . . | w
§ g oy { Good agreement of data with the SM predictions! R
8 06 L :
/Z%”’c,g Zebam% “Srgy SR, 7 2o Meon R g% T O 1 -
£l0 10 ] i
'_
_ 0.5 | | |
o(pp — ttZ) = 0.99 £+ 0.05 (stat.) = 0.08 (syst.) pb 0 100 20 00 - 3]00
arton-level py e
Dominant sources of the systematic uncertainty: Dominant sources of uncertainty:

1. ttZ parton-shower modelling, 1. Statistical uncertainty,

2. tWZ modelling, 2. Signal modelling,

3. 3.
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ATLAS Search of the FCNC t-Z couplings [fmfemy

of Glasgow
EXPERIMENT

FCNC processes are forbidden at tree level in the SM and strongly suppressed at higher orders
— potential for new physics.

FCNC top-quark pair

FCNC single top-quark

ulc Z
ulc
f b
8 w
SR1 (tZu+tZc): Big g'l‘z (tZu):
3 leptons, eptons, - o
> 2 jets of which 1 is b-tagged, 1 b-tagged jet and < 1 additional jet,
MET. MET.

e Discrimintion of signal and background with Gradient BDT: D_(tZu+tZc), D,(tZu), D, (tZc).
® 4 control regions: top-antitop CR, ttZ CR, mass side-band CR1, mass side-band CR2.
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https://cds.cern.ch/record/2781174

?ATLAS Search of the FCNC t-Z couplings: results &8 7l eroy

EXPERIMENT

The current analysis provides the most stringent limits on the LH tZu and tZc couplings to date.

Good agreement between the data and the SM
— No evidence of a signal.

® LG LR R R RN R Rl T B -
S 140_— ATLAS Prellmlnary1 @ Data -4 9 220;,4 LAS Preliminary e Data = o .
g F srm 1B TN, 100 Wiz g1 g 00t fs-13TeV130i! mizewz vk 2 The observed 95% CL limit on the FCNC LH tZu branching
o 120 + -1 ¢ L SR2 VV+HF tz 3] L.
g "o D,>-06 MFakelep. WOtherbkg. | W 180F pvs 67605 04 .Fa;e ep. .Other bkg, ratio is improved by a factor of 3
100 Post-Fit 7/Bkg. uncertainty i 160 Post-Fit %/ Bkg. uncertainty = 5
L --- FONC (u)iZ x 50 1 E -~ FONG (utZ x 50 3 Z — o
80__—FCNCtt(uZ)><50 B 140:_—FCNth(uZ)><50 E t } U| = 62 >< 10
- ] 120 % =
C ] 100F ? =
1 80F (? + =
= 60F- = 2 The observed 95% CL limit on the FCNC LH tZc branching
j 40F sl 3 ratio is improved by a factor of 2
] 20 . ,ﬁ:ﬁd e — _5
;o ———— =%y B(t — Zc) =13 x 10
@ 125 j } }V i 1_25 } .
§ I )f/ )ﬁ////// g %%/%/////(// S A
0754 S o.75f ]
0 l ] |
D6 04 02 02704 08 08 1 0555550402 0 07 04 05 08 I
D, D;
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ATLAS Measurement of the 4-top production @ ;7&emy

EXPERIMENT

A very rare SM process and sensitivity to the 4-fermion couplings.

2LSS and 23L channels: BOOOOO0————+¢  BOOO000 ————¢
o [**or 23{: 12% BR, reduced backgrounds. +
e Jet multiplicity, b-tagged jets, kinematics. A z < £
e  BDT signal/background discriminant. | H
e  Four control regions: >
t t
NI:ttW’ NFMat. Conv.’ NI:Low my*’ Nl:HF e’ NI:HFy' A +
1L and 2LOS channels: < t 70000000 < t
e 1for£*": larger BR, larger backgrounds.
e Jet and b-jet multiplicities. . . .
e  BDT signal/background discriminant. The dominant background is tt+jets.
i 2L0S v £
[
>5b Signal ‘regions 777777 >4b Signal :regions z
® 3bV Validation regio;'ls
3bV Validation regions
‘ 3bH
3bH 1 Control regions
Control‘regicns 3bL
3bL !
2 tf+j§ts Kinematic rieweighting regions 2b tE+jeits kinematic rieweighting re?ions
7j ‘ 8j ' 9j I >10j 5j 6j 7j 28] ¢
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https://link.springer.com/article/10.1140/epjc/s10052-020-08509-3
https://arxiv.org/abs/2106.11683

ATLAS Measurement of the 4-top production E%Vaifg%%

EXPERIMENT

Signal-to-background ratio £ 6.1% in signal regions.

ATLAS Simulation [ Juiid Oti+light Ott+>1c ATLAS Simulation [ Jui Ott+light Ott+>1c
Vs =13TeV, 139 fb" Ott+b  @ti+B  Wtt+bb Vs =13 TeV, 139 b’ mti+b  @t+B  Wti+bb
1L Btt+>3b [non-it ! 2LOS Btt+>3b [Jnon-it

I T 1 I T 1 I T I

Relative contribution
Relative contribution

6j,3bL
7j,3bL
>8j,3bL
6j,3bH
7j,3bH
>8j,3bH
6j,3bV
7j,3bV
>8j,3bV
6j,>4b
7j,>4b
>8j,>4b
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?ATLAS Measurement of the 4-top production &8 7l erey

EXPERIMENT

The significance of the combined 4-top cross-section is 4.70
exceeding the expected 2.60 significance.

A best-fit signal strength of u=2.2 A binned profile likelihood fit extracts

is extracted from the data

the 4-top signal strength.

2 t _ -1
5 1OS*ATLAS ¢ Data E e S |Ef13T|eV1?9fb
w FVs=1 8 STeV, 139 fo signal (u=1.0) ] — tot it
- 1Ll W _ ] '
_Fi gnal (u =2.2) stat.
Jot L ostFit [ Background _ Tot. ( Stat, Syst.) Obs. Sig
E %/ Bkg. Unc. 3
-_‘_l_o—l—‘— 7 : 1L2L0S| F——e——— 22 T3 (7. 05) 190
10°E 5
- ] 2LSS/3L Fo——t 20 95 (%5 .%.) 43¢
102 = = [ et
- ;gwf Combined o — 2.0 3_2 (tgi ) fg.; ) 4.7 ¢
7‘,, I P N S I R R T R S
9 1.6F signal (u=1.0) + BKg. E 0 1 ’27 3 4 5 6 7 8 9 10
= % = SM
% 1-‘2‘;_ — signal (s =2.2) + Bkg. X5 O = 9 4—!—6 fb Bestfitp=oc_/ oS
i SR oM = 12,0 + 2.4 fh
25 2 a5 - 05
log, (S/B)
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?ATLAS Energy asymmetry with the tt+j events EJ?;N;;E%

EXPERIMENT

The energy asymmetry is sensitive to the top-quark chirality in the SM.
|

| v
| s
e Anti-tops tend to be produced more perpendicular to the beam axis |
— charge asymmetry. |
® Lepton + jets boosted topology: : ——"00000"
o A hadronic large-R top-tagged jet,
o Anisolated lepton, a b-tagged jet, MET, an extra jet. AE =-0.043 £ 0.020
° Dgtector effects on ’fhe jet ang.Ie are corrected < 4: ATLAS | N S
with the Fully Bayesian unfolding. = ol 518 TeV, 139 o —4— Data (stat only) -
SD/“ L --¢-- Data (stat + syst) N
e Largest uncertainty is from data statistics. < r E—
Ap(0;) = o' (6, | AE > 0) — o' (6, | AE < 0) -2k : g
ot (0 | AE > 0) + oPt(0; | AE < 0) -ar B— E— :
_ 6L ! .
opt(n .\ — ) —. _fA. —, . = ; I L . I : 3
a”(0;) = o(0; | Yty > 0) +o(m—0; | Yty < 0), 0, € 0,7 0 /4 /2 3n/4 n

6, [rad]
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https://arxiv.org/abs/2110.05453

?ATLAS Energy asymmetry with the tt+j events €8 s CBlty

EXPERIMENT

11
CQQ

18 |
CQ

q

Cl_

tg

8 |
Ciq

S of Glasgow

The energy asymmetry has sensitivity to individual four-quark operators and

probes new directions in the parameter space of Wilson coefficients.

ATLAS

N Ac

Vs =13TeV, 139fb"! B A: (expected)
— 68%CL
---- 95% CL
F——ti
F——ti1

Colour-singlet operators

ATLAS

V?:13Tev 139fb~!

L (TeV/n)?
N

x  best fit value

68% CL
95% CL

— 68% CL expected

----- 95% CL expected |
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CLL (TeV/N)

CE (TeVIN)?

Colour-octet operators

ATLAS % best fit value
4fVs=13TeV,139fb" 1! 68% CL
95% CL
2
0
-2
4 — 68°/; CL expected
----- 95% CL expected
i 5 P V.

Cl8 (TeVIA)?
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ATLAS Boosted top quarks QD ey

EXPERIMENT

The high rate of top-quark pair production allows to look for deviations from the SM.

Lepton+jets final states  ALAS-CONE-2021-031
pa

Correction of the jet energy

(top-tagged)

0tOb
Leading large-R jet

5 - Leptonic b-jet %2200;_ A'I'ILASVP}eIVimIina'ry‘ BN 3 i A A AN AL AL AN
-’ (AR matched) Oo000E Vs=13TeV, 139f6" It 3 & [ ATLAS Simulation Preliminary
= G 1800 Boosted (JSP=1) St eSyst uno. d 17 15=13TeV, 13010 -
2 2 E Normalised to data -+9yst-une. 4 g1
= \1 LLI1600:— 3 N Linear Fit:
o 1400 3 [P
_ 5 E 170l ™™ =9361+7555JSF b
1200_— — r
____________________________________________ 1000F- 3
_— 800F- 3 1691 R
ATLAS-CONF-2021-050 s ; f
- - - < 400F = -
. 2 ] E 1681 ]
. Hadronic Top _ , 200 5 r
All-hadronic final states (o.tagged) onn - —— i
< 1"1/// £ “’l%’/é}/%/%/////}//% 167 7
y i . 4 E . AN P B PN R N N
4\ / », HadronicTop b \ & 120 140 160 180 200 220 097 006 006 T 0T 08108
fa / , (top-tagged N K Reconstructed-level m*" [GeV] Jet Scale Factor (JSF)
‘ \\\l/:_ o
{ e o L7
S W S
b e N fkk\ LX) . .
777777777777777777 \\ Multijet backgrounds estimated with the ABCD method
- e
<]
3 Ry o
e
Lty b . Q:
”,\.iL‘ﬂ - d
. S 80
Hadronic Top =
vl —
e
=]
IS
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https://cds.cern.ch/record/2777237
https://cds.cern.ch/record/2782534

ATLAS

EXPERIMENT

Boosted top quarks

Detector effects corrected with the iterative Bayesian unfolding method.

Reweighting the MC prediction to the NNLO parton-level prediction significantly improves the Data/MC agreement.

= = T . . . T . . r T T . T =
8 C ATLAS Preliminary *® Data — PWG+PY8 ]
= 107 = (s=13TeV, 139 fb" =~ PWG+PY8 (nnlo rw.) —— PWG+H7 -
o = Boosted — MCatNLO+PY8 - PWG+PY8 hy,,=3xm 3
2z - ---PWG+PY8ISR_Up  -:- PWG+PY8ISR_Down ]
& - [~ Fiducial phase-space n
2 g2 ---PWG+PY8FSR_Up ='- PWG+PY8 FSR_Down —=
3 E Stat. unc. Stat.+Syst. unc. 3
o — 3
© -3
10° - =
10 == =
10° == s =!
= | | " | =
c 1 3 E_ .....................................................
9 -
Ol+= =
5| 1 —
8o c E
o 0.7 Frvesseemmsremssims st R —
- 1_3:_.........f ..................... P chniuinininiui Jnintniniuinininintuiniuiniuiniuininisibeinboinisiniuininintunininininisininiiniie =
S o W --------------------------------------------------------- ;
g8 1 E E
ol E 3
D. 0-7 :_ .............................................................................................................................................. _:
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p™= [GeV]

=
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ol|=_+
M
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107

1072

Prediction
Data

TITH] IIIIIIII| IIIIIIﬂ] TTTI

M Universit
of Gl asgowY

Most precise top-quark pair production measurements in the boosted topology.

1 T
ATLAS Preliminary

Vs=13 TeV, 139 fb”
Boosted all-hadronic
Fiducial particle level

Data
PWG+Py8
MG5_aMC@NLO+Py8

===x PWG+H7.1.3
--== PWG+Py8 (more ISR)
-- PWG+Py8 (less ISR)

Stat. @ Sys. Unc.
Stat. Unc.

L Illlll | IIllllIl | llllllll | IIlIlIll L LI |
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ATLAS

EXPERIMENT

Boosted top quarks and SMEFT

Umver51ty
$F of Glasgow

The fitted Wilson coefficients (linear term only)
are consistent with zero.

The 95% CL limits are within the range of [-0.8, +0.5] TeV2/A?
(linear and quadratic terms).

—_ 1.00 T T T T T T T T
%g 5_ A133PT'Z{'/""1"3%'¥b ; | - 99.7:/o regio'n 1D EFT limits, ATLAS preliminary, v's = 13 TeV, L = 139/fb
0.75 A=1TeV, Observed limits 95.5% region — 8 e S
- - W 68.4% region Cti 1 I
0.50F E o
: . C& T E—
0.25 — - ~—
g . Ciy 1 —
0.00F . .
: 5 Coa e —
-0.251 E o
z z Cau —
=a0r g g | ™ 95% CL (iin.+quad.) =
- . Cog | mmm 68% CL (liin.+quad.) [ |
0751 B c3.8 95% CL (I|n) .
B : : | E Qq | wem 68% CL (iin.) I
_1.00 1 1 1 1 1 Il Il Il Il 1 1 1 1 : i : : i : i
=10 =03 0:0 0.5 1(';0 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0
G C [TeVZIA?]
Wilssnesaisint Marginalised 95% intervals Individual 95% intervals
Expected Observed Expected Observed | Global fit
o [-0.44, 0.44] | [-0.68, 0.21] | [-0.41, 0.42] | [-0.63, 0.20] | [0.007, 0.111]
Zil [-0.35, 0.35] | [-0.30,0.36] | [-0.35, 0.36] | [-0.34, 0.27] | [-0.40, 0.61]
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ATLAS The t-channel single-top production Efézigg%

EXPERIMENT

Polarisation observables are sensitive to new physics phenomena affecting the tWb vertex.

General analysis strategy:

e W-boson decays to an electron or muon are considered. W+

e Signal events:
o  Exactly one isolated lepton, b > > i
o  Significant MET,
o  Exactly two jets one of which is b-tagged.

e Two background-enriched control regions: d > > u
o  CRttbarand
o CR Wh+jets.
W-

e The differential angular distributions are unfolded
to particle level using the iterative Bayesian unfolding. b 1 & /
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https://cds.cern.ch/record/2773738

ATLAS

EXPERIMENT

Polarisation measurements

7 Universit
7 of Gl asgowy

Profile likelihood fit to the 16 SRs and 4 CRs bins extracts the polarisation vectors
of the top quark and antiquark.

e Fitting of P = {Px’, Py’, PZ’} for top quarks and antiquarks

— 6 parameters.

e The measured polarisations are consistent with theory.

PXI1.5_\\\|‘\\\I|IIII

T ATLAS Preliminary
Vs=13 TeV, 139 fb”'

11—
0.5
o o
top antiquark
-0.5—

[ +bestFit
—1— B 68% CL stat. only
L 68% CL stat.+syst.

r 3 Powheg-Box+Pythia8

— 7111[JJIJIIIIII
1'51

top quark
¥

Top quark
Px’=0.01+£0.18
Py’ =-0.029 £ 0.027
Pz’=0.91+0.10

. Top antiquark

] Px’ =-0.02 £ 0.200
4 | Py’ =-0.007 £ 0.051
Pz’ =-0.79+£0.16

-1.5 -1 -05
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ATLAS Bounds on complex Wilson coefficients E?;ﬁigg%

EXPERIMENT

Measured differential cross-sections of the cos(GIx,) and cos(G,y,) variables are fitted to an EFT prediction.

; 1 | T T T T ‘ LU | T 1T T 7T | L | T T 1 T | T T T
o [ . e Dbest-fit value |
e 6 and Gly, are angles of the charged lepton. " ATLAS Preliminary 68% CL ]
e The measurements are consistent with SM predictions. g5l 's=13TeV, 139 ' e oL ]
. . . . . . . i * SM prediction |
e Angular distributions as a function of C(tW) and C(itW) coefficients i e Ion:
— Good agreement between the model and the data, ok J—— b
— Good agreement with the SM prediction. L ‘ ~ .
x r~ -7 T 7T T T T > FT T L T T T 4 - [ ] T
@ T ATLAS Preliminary * S.ssune 1 oS P ATLAS Proliminary - gtaa}ta+8ys Une - -
o L 1 best fit ] Olo E 1 best fit B _0_5_ —
S osf V5=13TeV, 139 b o SMpedeion 7|8 (s=13TeV, 139f0" - SW predicion [N e i
o . b 08F 7 i i
’ : E; E _1_| L1 11 ‘ | I T | | L1 11 | L1 11 | | N I | 111 I_
of ; -1 05 O 0.5 1 1.5 2
o 0: ! | L © OE P ! | CtW
< \ 1 1 < L L L B .
% "21 s % 1'21 E— = S — Best fit values at 95% CL:
é ot 05 0 I é 1 — CtW =04+11
coS By cos By, C.,, = -0.3 £ 0.4 (improvement)
19
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?ATLAS Summary of QP Lniversity
Y J of Glasgow
EXPERIMENT v S
ATLAS Vs =13 TeV, 139 fb
R T L UL UL URRREE RRLRE LAY
® The presented measurements show good agreement — ‘s‘:;t e
. . a0 : Tot. ( Stat., Syst. ) Obs. Sig.
with the SM predictions. it
foni . . . 1208 |  b——e—— 22 053 (7, 55) 190
® Limits on LH BR(t—Zu) improved 3 times and LH BR(t—Zc) 2 times.
e 4.70 significance is achieved in the 4-top cross-section measurements. 2LSs/3L Fe—im 20 58 (%5.7%0) 430
e The top-quark pair cross-section measurements in boosted topology show S , 008(040)476
. . a0 - . ombine e —i U 06 \ 04 1 05 .
that higher-order predictions for the additional jets may be needed. ol
0 1 2 3 4 5 6 7 8 9 10
e Several analyses demonstrate promising results to improve the global EFT fit. Best-fitn=o_/ o
a 4 ' ‘ ‘
o CTATLAS l S MadGrapI|15_aMC@NL0:
E i Vs=13 TeV, 139 fb —4— Data (stat only) b
R e e EEEEEEE SRS A < L --¢-- Data (stat + syst) i
k F ATLAS Preliminary 1 gg 100 TTAS P T T 112 |ATLAS x bestfitvalue | <t L i
1TV, 109" 1 © F Vs 1aTeV 1397 F_997%rego § 2 4 Vs =13Tev, 13961 8% cL o- N
F ] 0.751~ A =1TeV, Observed limits 95.5% region— = 95% OL L
r F ~ 68.4% region ] ®F L S|
0.5;— o ] °'5°;_ ERP o[ N
H P quar 9 0.25F - r b
o o ¥ _" B = b
top antiquark E 0.00 ;_ _, 0 —4 - -
-05f 7 s . L ]
F +best Fit 1 E 2 i il
1 B 68% OL sta only 3 050~ E : -6 | L | -
s I 1. — ok oL opocs 0 w4 e S ;
R e T R F ‘ | | ar ] = 95% CL expeced 6, [rad]
A0 Hy %5 o0 05 10 y ) 0 3 o )
Ctc C38 (TevIn?
20
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https://cds.cern.ch/record/2777237
https://arxiv.org/abs/2110.05453
https://arxiv.org/abs/2110.05453
https://arxiv.org/abs/2106.11683

AV - NS ]

Laurynas Mince ATLAS Top Quark Measurements -- DISCRETE2021 21




Fractional Uncertainty [%]

JSF applied
No JSF

»
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ATLAS Boosted tops: JSF impact Hfézigg%

EXPERIMENT

Source Uncertainty [%] Uncertainty [%] (no JSF)

Statistical (data) +0.4 +0.4
JSF statistical (data) +0.4 .

Statistical (MC) +0.2 +0.1
Hard scatter +0.5 +0.8
Hadronisation +2.0 +1.8
. +1.0 +1.4
Radiation (IFSR + h ) C16 93
PDF £0.1 +0.1
Top-quark mass i'(l)élg +0.1
Jets £0.7 £=4.2
b-tagging +2.4 +2.4
Leptons +0.8 +0.8
ET™® £0.1 £0.1
Pileup +0.4 +0.0
Luminosity +1.8 +1.8
Backgrounds +0.7 +0.6
- - +4.1 +5.8
Total systematics 43 ~6.0
+4.1 +5.8
Total 43 6.0
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