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Overview of Top Quark Measurements o
, , , Flavor Changing Neutral Tests of Lepton-Flavor
® Top is most massive SM particle Currents (FCNC) Universality
» Large coupling to Higgs boson aTLAS : ';-'L;'SL'_E;ifiﬁfépt'-ésé1'15>

[ Systematic Uncertainty
—e— Total Uncertainty

> Can couple strongly to new physics

- Interpreted in the SM EFT paradigm
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R(t/w)=B(W—->1v)/B(W—-uv)

® Run Il ATLAS dataset of 139 tb-
maximal sensitivity to rare processes

Combined Measurement Inclusive and Differential Cross Section
> Testing forbidden SM phengmena of ¢ttt Cross Section Measurements of 1Z and tty + tWy

with #f production ATLAS L fE=1aTev. 391 & s T T e e
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? | 0.4:
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® Present latest results from ATLAS R T A T T |-
Best-fitp=c_/ oo 5L E 0.85

Parton-level |Ay(Z, tiep)|
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Overview of Top Quark Measurements 5

e Top quark signatures rely on many Event display for dileptonic tt candidate recorded by ATLAS

reconstructed objects Missing E7

> Jets (pr resolution, scale) . EXPERIMENT

» Heavy flavor tagging (efficiency)

» Muons, electrons (trigger, isolation)

» Missing energy (from v in fep)

Run: 267638
Event: 193690558
2015-06-13 23:52:26 CEST

® Similar systematic uncertainties

» Luminosity, object reconstruction

» Theory uncertainties of fixed order
calculation (up/puy variations)

» Showering/hadronization modeling
(varying MC algorithm)
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/EventDisplayRun2Physics#Candidate_event_for_a_t_channel

Tests of SM with
Top Quarks




Motivation and Event Selection

o FCNC forbidden at tree level and
suppressed at loop level in SM

-CNC ~1014 can be 107
JSY, 2HDM)

» Top decays via
- 104 in BSM (S

Interpret rates of FCNC top decays in an
- SM:

1
geff — gSM I A2 2 Ck@k
NP |

EFT extension o1

Search for t - Zg (g = u, ¢), sensitive to
tZu and tZc couplings through C g, C,

® |mprovement on previous ATLAS

measurement using only 36 tb-!

> Include single-top FCNC production
» Use MVA to better isolate FCNC signal

Search for FCNC in top events with ATLAS
ATLAS-CONF-2021-049

FCNC tt decay

FCNC tZ production
7 ( l/l_/)

w(lv))

ulc

b

_ b
Z(l/l/)

W(l;)
ulc

» Require exactly 3 leptons (cleaner than hadronic channel)

» Exactly 1 b-tagged jet (DL1r MVA tagger @ 70% eff OP)

» Missing energy from escaping neutrino

» Define two (2) signal regions (SR1, SR2) targeting tt and tZ

tsv candidates

reconstructed using Common selections

Exactly 3 leptons with p(£;) > 27 GeV
> 1 OSSF pair, with |m,, —m,| < 15GeV

)(2 minimization with
Mt and Mw constraint

SR1 SR2

my(ly, V) cut to reject

> 2 jets
non-prompt leptons

1 b-jet

1 jet
1 b-jet
mr(Cy, v)> 40 GeV

2 jets
1 b-jet
mr(Cy, v)> 40 GeV

Ireco

Remove overlap,
favor SR1 for
trcne candidates

reCco
|mja££ — mt| < ZO-tFCNC

reco

reco
|mjb5Wv —m,| < 20‘tSM

|mjb€WV

|mja££ — mt| > ZO-ZFCNC
—m,| < 209
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https://cds.cern.ch/record/2781174

: : Search for FCNC in top events with ATLAS
Background Estimation —

o Back de f | FCNC tt enr:ched SR1 FCNC tZ enr:ched SRZ
a C g ro u n S ro m p rO m pt e ptO n E 140— ATLAS Prellmlnary Y Data —_ g 120— ;It\ITI'II.AISII IPrlellllrlr1|rl1;1Ir3I/ I¢I;:)Iatla IIIIIIIIIIIII :
. . 0 - (s=13TeV, 139 fb”" WHZHWZ = VV+LF - 10 [ (s=13TeV, 139 fo” Wttzs#twz | VV+LF
p rOd u Ctl O n a re d O m I n a nt £ 1201 SR1, Pre-Fit VV+HF  tZ - 2 100l SR2, Pre-Fit VV+HF  ltZ B
0 --- FCNC (u)tZ x 5 B Fake lep. [ Other bkg. | o | --- FCNC (u)tZ x5 [l Fake lep. [ Other bkg. |
L 100 — FCNC tt(uZ) x5  7/Bkg. uncertainty ] LU [ — FCNCtt(uZ) x5 7/ Bkg. uncertainty i
— i FCNC (c)tZ x 5 i 80— -~ FCNC (o)tZ x 5 —
» SR1: VV+HF and 117 (65% total bkg) Lo~ FONCH(E) x5 E - FONC (e2) x5 :
: ) / ”’7///// E 6ol /
60 -
» SR2: VW+HF and tZ (70% total bkg)

40f
40 i

20 = 201

o
TT
O
I

®* Non-prompt leptons from VV and

1.25F 1.25

associated top production are small

%
N
1
%
r
§
X
%
\
§

0.75E : 075
05525160165 190 175180 185 790 0.5535140"140"160 170180 '1'90' 560 50
® Define four control regions (CR) iSO (Gev o 18V
_ . Common selections
> 1t CR selecting OSOF leptons Exactly 3 leptons with pr(¢,) > 27 GeV
B tt CR 1tZ CR Side-band CR1 Side-band CR2
» 1t/ CR selecting 2 b-jets > 1 OS pair, no OSSF > 1 OSSF pair > 1 OSSF pair > 1 OSSF pair
with |m,p —m,| < 15GeV  with |m,, —m,| < 15GeV  with |m,, — m,| < 15GeV
» CR1(2) defined by SR1(2) mass sidebands - - - my(Ly, v)> 40 GeV
> 1 jet > 4 jets > 2 jets 1 jet
. " 1 b-jet 2 b-jets 1 b-jet 1 b-jet
of tFcNe(sm);, cut on mT(lW, I/) in CR2 to - A 5~ > 20, -
suppress non-prompt backgrounds - - s, = > 200w > 20,
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https://cds.cern.ch/record/2781174

Search for FCNC in top events with ATLAS

Statistical Analysis e
e Purity SR1 and SR2 using MVA (GBDT) Post-fit results for FCNC tZu LH coupling limits
trained on well-separating observables SR1 enriched in FCNC tt ttZ Control Region

(D III|III|III|III|II |III|III| C\! II|III|III|III|III|III|III|III|III|III
» SR1: Dq built for FCNC tZu and tZc S 140 ATLAS Preliminary & Data S 40l ATLAS Preliminary e Data
E, - {s=13TeV, 139 fb™ P ttZ+twWZ VV+LF *UE) - {s=13TeV, 139 fb™ B ttZ+WZ VV+LF
: : G ~ SRt VV+HF  JtZ o - ttZCR VV+HF  tZ
: ® 120 > 120
> SRZ DZU bU||t fOr tZU Slngle'top FCNC/ DZC o - D,>-0.6 Jl Fake lep. [ Other bkg. = - Post-Fit  Fake lep. [ Other bkg.
. . . - Post-Fit 7~ Bkg. uncertainty --- FCNC (u)tZ x 10° 7/ Bkg. uncertainty
built for tZc inclusively 10017 Fone (utz « 50 100 keNe tuz) x 10°
~ — FCNC tt(uZ) x 50
80— 80

> Use m(treco): dR(tt)l Njets: )(21 oo

60

o Set CL¢ limits in different fits for each LH/ 40
RH tZu and tZc coupling

60

N
=
|

» Largest uncertainty is tf cross section

§ 1.251 E é 1.253— —i

® [imits obtained on FCNC branching S ors. Y 7 ER- 075W (3 :
fractions and EFT coefficients: 0.56 04 02 6 02 04 06 08 1 0.5~ 68060402 0 02 04 06 08 1

D, D,

» B(t —> Zu) < 6.2x 107
» B(t > Zc) < 13x 107
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https://cds.cern.ch/record/2781174

Test of LFU in top events with ATLAS

Motivation and Strateqgy

200/.14040
% B e L
% —  [] HFLAV average AXZ = 1.0 contours
. . . . 0.4 — _
® Axiom of SM is universal couplings to  Liicons :
charged leptons universally in flavors R(D) combination 35 E
(LHCb, Belle, BaBar) 03 = et =
» LEP measured R(z/u) = 1.070 £ 0.026, o N
expected to be very close to unity (2.70) 0.25 = — Bellel3 = §
- Bellel7 = Q
- : y HFLAV [BEeN
> Results by LHCb and others show tension 02 e i S
- R(D*) = 0.258 +0.005 Pa)=21% 7 O

with lepton flavor universality R(D®) Y e Y

R(D)

° EXp|O°t large number of #f events seen Select events with tag leptons, test origin of probe muon

by ATLAS, large sample of W — v, v, Calibrate modeling of d,, to data using Z — upu

Inner Tracker

® Measure rates ot W — uv,, W — z(uv,v v, Prompt

(Small dy, high p;)

® Relies on differences in reconstructed
muon impact parameter d, and p;

e Select dileptonic tf events, with at least

one decay in muon channel
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https://arxiv.org/abs/2007.14040
https://arxiv.org/abs/1302.3415
https://arxiv.org/abs/2109.06065#

Test of LFU in top events with ATLAS g
5 &

Background Estimation

affects pp SR only Signal Region

2007.14040
T v et [ B0 v
. . . 0 —Vs=13TeV, 139 fb" Z - uu 1 e C (s = ev, K u (hadron deca .
| D@d'Cated ContrO‘ reglons ConStraln g EZNormaIisation Selection %Top i E - Cont:ci ;e\g/io1n39 h Eth(:]/ Sroce(sjsesy)
S L u-u B Diboson processes | G 10*E Same-sign u-u [l Diboson processes —3
. . & 40000~ Post-Fi er SM processes | 1 - Post-Fi er SM processes J
large normalization ot backgrounds e Doncarany 1w ey -
30000 _ 10°E E
. . : —> 3 Fak R -
» 7 — uu+jets CR, includes Z mass t Lo pp CRY T ake p C :
window (small values of |d,|) o o
> Non-prompt probe muon from b- and c- g o T
. . - n\c; | - ‘;gf”fﬁ,//m/ R asn //§/+ § n\; P
nadron decay from semi-leptonic 7, I A L UL I I
09760 80 100 120 140 160 0890 20 30 40 50 60 70 80
select SS leptons (large values of |dj|) m, [GeV] o GeV]
& S L =
€ F  ATLAS ¢ Data :
S 10 |5-13Tev, 139" [JPromptu(top)
: : : : ~ .l Signal Regi Mt — u(top) -
e Six SR binned in ps, |d,|, split by ep/pp L ohy St s
kT 4B Post-Fit []Z —= uu _
. HI h 10§ L]Z — 5
> |\/|Od6|lng Of baCkgl’OUﬂd 9 pT HIJ 103 [ Other SM processes_|
72 Uncertainty s

> Other SM backgrounds are prompt, high

ge)
. . ®© 1.05
o 1 O A A A A AL AR A 3 5
pr, normalization taken from MC T i
5 & %% 005 01 015 02 025 0.3 035 0.4 045 05

o] [mm]
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https://arxiv.org/abs/2007.14040

Extraction of R(z/u)

® Systematics dominated by:

>

Calibration of high-|d,| region of prompt-p templates
(application of Z(uu) calibrations to #1)

Uncertainties due to parton showering (affecting Niets)

Muon instrumental uncertainties

Limited statistics of phag CR and MC ¢t generator

L B L L L A B L ) B AL L B

ATLAS —a— LEP (Phys.Rept. 532 119)
ATLAS - this result

Vs =13 TeV, 139 o’ Statistical Uncertainty

Systematic Uncertainty

—eo— T otal Uncertainty

1
[l
]

| | | | | : |

098 1

102 104 1.06 1.08 1.
R(t/uw)=B(W—1v)/B(W-—-uv)

Test of LFU in top events with ATLAS g,
2007.14040 3t
Source Impact on R(7/u)
Prompt dj; templates 0.0038

Mprompr and p1 () parton shower variations 0.0036
Muon 1solation efficiency 0.0033
Muon 1dentification and reconstruction 0.0030
Unaq NOrmalisation 0.0028
tt scale and matching variations 0.0027
Top pTt spectum variation 0.0026
Unhaq Parton shower variations 0.0021
Monte Carlo statistics 0.0018
Pile-up 0.0017
fr(—u) and fpaq dyy shape 0.0017
Other detector systematic uncertainties 0.0016
Z+jet normalisation 0.0009
Other sources 0.0004
B(t — uvevy) 0.0023
Total systematic uncertainty 0.0109
Data statistics 0.0072
Total 0.013
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Measurements of
Assoclated Top Production




Measurement of tttt with ATLAS

Motivation and Strateqgy

® SM rttt production is sensitive to many
BSM effects and 4-fermion EFT operator

» 2HDM H/A, gluinos, top-philic BSM tields

® Cross sectionat 13 TeVis 11.97 fb at
NLO in QCD and QED (1711.02116)

® Split into separate analysis channels

» 2I1SS/3l: 12% of tttt, cleaner channel
(2007.14858), observed 4.30 significance

» 20S/11: 56% of titf, dominated by t7bb
background (highlighted in this talk)

® Events with many jets, b-jets, large-R jets,

pseudo-continuous b-tagging

4b

3bV

3bH

3bL

2b

2106.11683

B(t — Wb) ~ 100%,
channels determined

by W decays

2585

Regions in 1L Channel

1L ATLAS Simulation i tttt

Vs=13TeV, 139 fb™

tttt Channels
(# of leptons)

[(tt+light [tt+=1c
Mtt+b  @tt+B  Ptt+bb

1L P tt+=3b [@non-tt

_______________________________________________________

Relative contribution

————————————————————————————————————————————————————————

________________________________________________________

tt+jets kinematic reweighting regions

7] 8j Oj >10j

Brendon Bullard
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https://arxiv.org/abs/1711.02116
https://arxiv.org/abs/2007.14858
https://arxiv.org/abs/2106.11683

. : : M t of titt with ATLAS
Sequential Reweighting —

Before Reweighting After Reweighting

. MOde‘lﬂg Iﬂ hlgh Njets re‘les heaV”y Oﬂ PS g 106f_ATLA|S | I¢Data | .t%tf | g 106f_ATLA|S | I¢Data | Ittt _
L = Is=13TeV, 139"  [Jti+light (tt+=1c 3 L = Is=13TeV, 139" [ Jti+light [(tte=1c =
. . . _ tt+jets uncorrected Btt+=1b Clnon-tt _ tt+jets corrected Bltt+=1b Clnon-tt ]
bUt IS nOt re‘lab‘e — needs COrreCtlon 1o5§—1Lf28j,23b 722 Uncertainty —§ 1o5§—1Lf28j,23b 72 Uncertainty —§
® (f+jets rescaled by flavor in dedicated fit
» tt+light/c/b rescaled by 0.99, 1.58, 1.33
. - . . £ L:W ) Z é 17:: o W 5 o
e Correct modeling of tf+jets Nigts in 1L/ Qe TT ] B
. . . Number of jets Number of jets
2LOS SRs using 2 b-jet region T
& . ATlLAS| | | ¢E|)ata | I.tftfI E - ATlLAS| | | ¢E|)ata | I.tftfI
- - ] < At = SRR = A =
> Rewelght In (Njets, NLR-jetS)I H7_/ and ARgvg %8000:_1Lf28j,23b ’ ,/Un::ekr)taintylz| __ %8000:_1Lf28j,23b ’ ZUn::ekr)tainty[| __
® Reweighting procedure significantly . i |
. . . e Qe ey 4000~ 2 - 4000 ]
improves modeling at high multiplicities | |
2000 2000 .
— W
3 U : o 227
200 400 600 800 1000 1200 1400 1600 1800 2000 200 400 600 800 1000 1200 1400 1600 1800 2000
H' [GeV] H' [GeV]
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https://arxiv.org/abs/2106.11683

Measurement of tttt with ATLAS

Fit and Results

2106.11683
e Train BDTs in each SR, most powerful variables  &™ &% o 2 (i | 8 oamas 0 gome
. . O Bort 7 Uiy - e Msional (1,22 -
are Ht and sum of pseudo-continuous b-tagging .. el o, o Desckaroing
- - 7, Bkg. Unc. -
. . 2000~ 2 = § -
scores of leading 6 jets | [ -
1500— % ------- ] 0°F E
e Pl fitis performed in BDT score and Hry NS SO o' E
D , , d d ‘ 8122% A 9 12— a0 s Bk |3
® - DI : ";\'; SE —signal (u_=2.2) + Bkg. E
ominant systematics due to modeling R L S = == o
15 16 17 18 19 20 21 22 23 24 25 2.5 -2 -1.5 1 0.5
» Parton shower evaluated using alternate algorithm Sum o biag sore 290
: -1 7 ATLAS s =13TeV, 139 fo’
» Modeling of large ttbb background (5FS/4FS) B e
stat. Tot. ( Stat., Syst. ) Obs. Sig.
o 1L/2LOS measurement combined with earlier eS| ey 2278 (97 15y g
multi-lepton channels, 4.76 observed significance 2o 02 (01 o
2LSS/3L F o — 0 o6 (04 04) 430
» Cross section measured 24+g fbo within 2 standard L 2o 1 (00 0T 470
— Combined - o —i 06 \ 04 » 05
deviations of SM prediction 12.0 £ 2.4 b B S e S T
Best-fit u = Gtm/ o
14
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https://arxiv.org/abs/2106.11683

: : : Measurement of ttZ with ATLAS
Motivation and Selections P s

Split into two regions

¢ Measurements of t7Z sensitive to tZ EW coupling based on the F decay

Trilepton: semi-leptonic
Tetralepton: dileptonic

» Differential measurement useful for theoretical

oredictions from MC generators

Trilepton Region Tetralepton Region

(Inclusive and Differential)

ee+HH, ee+H,
=1b @ 85% >2b @ 85%

ej+pje, ey+pe,
=1b @ 85% >2b @ 85%

- Split channels based on
the flavor of the non-Z

® |nclusive cross section performed at parton level

e Differential cross sections at parton/particle level 24], =1b | 23}, 22b
@60% @70%

> No kinematic selections applied at parton level

> Similar selections at particle level to detector level >3j, >2b @80%

e 11/ modeled at NLO+NNLL in QCD with EW - Split Inclusive regions to
isolate WZ background

(few b-jets expected)
- Single difterential region
to boost statistics

candidate lepton pair to
isolate ZZ background

corrections, normalized to full off-shell cross section

15
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https://link.springer.com/article/10.1140/epjc/s10052-021-09439-4

: : Measurement of ttZ with ATLAS
BaCkg rOu nd EStI [ atl On Eur. Phys. J. C (2021) 81:737

e Control regions for WZ (b-jet veto) and ZZ + jets

(require 2 OSOF lepton pairs) 8 ol ATAS  bows Wawes | 8% ams foa W wris
g (s =13TeV, 139 fb” Bl other 77 Uncertainty 2 8005_ (s=13TeV, 139 fo” B 2Z+jets M iz
‘g 400:_ ‘F"Ir-ez-ﬁCR % 700;— Iil-V\/f_Zt-CR B Fake leptons [ Other
. . w [ i s re,/" 7~ Uncertaint
e |argest uncertainties are ttZ parton shower, tWZ o] o} // B
modeling, and b-tagging 20 ol ///
1005_ 200?// ///Q////////%/ ]
o] e . . . - 100§ // Lz ///d///,///.,//'////‘////
® Check compatibility through fits with either or both of ; ..* b, e v
. PR et e L s // %
3l and 4l regions feg T - 3 /‘/////%/ R %/%///%

0 50 100 150 200 250 300 ' 150 200 550 300
Leading lepton p_ [GeV] Leading lepton p_ [GeV]
® Good agreement with NLO+NNLL prediction: I . e o mo
YL (s=13Tev, 139 b :/\\//VZZ+jets = tZZZq+jets P f5=13TeV, 139 fo° B zz-jets twz
> GHTZ — 099 ~+ OOS (Stat) ~+ 008 (SySt) pb 2005— gl(;i:ﬁttMJ-PCBT zﬁiiz :;?;?;s I Other 60 iloisﬁct:ombmatlon 25?:2 rlteapi)rt::;s B other
150 ] 50¢
> o OTNNLL = 0.86 + +00) (scale) = 0.02 (PDF) (2001.03031) .
ol ] 20
- f 10 :
Channel Mtz = 14 ' ' ' 7 = 14 ' — ;
E; 0. g z/_///;%‘///%////%///#/-////%W//////// //////// % 5\5 O- g 2. W//f///#////fﬁﬂ/é/%/ﬁ%/ /f//////////// /////?‘
: +0.12 S ot . . . 74 8 geb_ 1 1 ]
Trilepton 1.17 2 0.07 (stat.) ~ ;7 (syst.) 7 5 6 7 > 8 > 3 4 5
N Njets
Tetralepton 1.21 4+ 0.15 (stat.) +8 i(l) (syst.)
Combination (3¢ + 4¢) 1.19 = 0.06 (stat.) £ 0.10 (syst.)
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https://arxiv.org/abs/2001.03031
https://link.springer.com/article/10.1140/epjc/s10052-021-09439-4

Measurement of ttZ with ATLAS
UnfO‘ded Observab‘es Eur. Phys. J. C (2021) 81:737

e Differential results dominated b - IR L7 7 S nsasesansanas
ITrerential results daominated by g [ arfas ‘ b I L [ ATLAS b s
& : — i . ) i -
. .. : S| 100[ve=13Tev 1som TRt | © Vs =18TeV, 139f01 T o e
Stat | St Ca u n Ce rta | ntl eS S | g n a | © - 4l SR combination - Sherpz NCLo inclusiv: o AN 0.008 |3l + 4l combination ... Zr?ei;zMr\TL@?)Nirngusis:r ¥ ]
1 - ~—=Sherpa NLO multi-leg 1 Ol I -==Sherpa NLO multi-leg |
1 — | 5 = NLO + NNLL JHEP 08 (2019) 039 |

m Od e i n g a n d b_ta g g i n g o ':'_'.-'_'-I;'I-'_'-Z".-I_'-Z'_-'f-'_'-;;;i ! _ 0.0062_ =+|—L —

e Observables sensitive to tZ coupling, tf e, - | | T I‘“’*”‘“} _;

spin correlations, and MC generator ool . I . B T ——
‘ . > | Stet. © Stat & Syst 20 Stat. © Stat. @ Syst.
m Od e I n g § % _ g‘ < o D —
=|° o : I.GE’ 8 10 e
1= | | | | -
2 3 4 >5 0.5= | | [ =
‘ ‘ d b Particle-level Nigs 0 100 200 300 , 400
® (Generally good agreement between Parton-evel 7 (Gl
— 140 | | | | - % 80T T T FT T E T T T EET [ BT B
° ° ° Io\_o. - = E. B 5
u n -I:O ‘ d e d d I St rl b u tl O n S a n d M C/t h e O ry > 120:_ ATLAS 1 -- Jet+E;”iSS — tiZ modelling = > N ATLAS 1 — tfZ modelling Fake leptons J
£ 4ooL. '5=13TeV, 1391 | | 3 & e60F Vs=13TeV, 1391 | - —
. . _'C_E 805 41 SR combination - - tWZ modelling - - ZZ + jets modelling ] .'C_E - 3| + 4] combination tZgmodelling = = Jet+ET" _
o) - Absolute cross section  — tepten rtagging 4 ~ Normalised cross section - - tWZ modeliing b-tagging i
predictions e I ]
s 0F 4 = 20F &
S 208 e = § F - 5
g = :---—-—------—""T“"T“"T B N e e e e
@© = .‘Wi-"mi__:____:____:_-:_- S N
S = & _p0f =
—40:— — E H
—60F - ~40F —
_80E | | pat. 1 Stat® Syst. - 3 - Stat. Stat® Syst. -
2 3 4 >5 SES e  Se
= 0 100 200 300 400
Particle-level NjetS Parton-level Pf (GeV]
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https://link.springer.com/article/10.1140/epjc/s10052-021-09439-4

Measurement of tty and tWy with ATLAS

. . g,é ’
Motivation and Strateqgy ——————
tty b tWy
® Production of tfy sensitive to ty-coupling i I @e g I

anomalous top quark dipole moment

e
. . . . . . AR A A AN ’
» Differential cross sections sensitive to BSM effects via Vi ve S
b b

» OS eu, both pr> 25 GeV: M;>15 GeV

. L . . )
Full fixed-order calculation with non-resonant » > 2jets, =1 b-tagged with 85% efficiency WP

diagrams and interference > Exactly 1 photon with pr > 20 GeV
% 16_""|'"'|""|""|'"'|""|""|""|""|""_
» Measure jointly tfy and non-resonant tWy S ey 10 i B
g - e W tWy eu -
L 10— [ Other tty/tWy
. . . _ Post-Fi h-fake ]
e Select events in ep channel with hard photon, fit to o Some -

[ ]Prompt y bkg. ]
7 Uncertainty 7

St = sum of all transverse momenta o

¢ Measured and theoretical fiducial cross section: 4

g aﬁd(tfy — ep) = 39.6 = 0.8 (stat) f%:g (syst) fb o

Data / Pred
o
—a O

ol = 38.50 = *92% (scale) ¥} (PDF) fb s A

(1 803.0991 6, 180908562) 200 300 400 500 600 700 800 900 1oooS1T1[cé)e1V2]oo
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https://arxiv.org/abs/1803.09916v3
https://arxiv.org/abs/1809.08562
https://link.springer.com/article/10.1007/JHEP09(2020)049
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Summary

® Presented latest results from ATLAS Experiment on precision tests of Standard Model
» Search for FCNC provide most stringent limits to date on t = Zg FCNC decays

» Measurement of R(z/u) exceed precision of LEP and resolves tension in R(z/u) measurement with SM

® Presented latest measurements of associated top production measured by ATLAS
» Measurement of f#tf in 1L/OS channels; combined with multi-lepton channels, observe 4.7¢ significance

» First measurement of 17Z differential cross section at using full LHC Run Il dataset in observables
sensitive to BSM physics affecting tZ coupling

» Perform differential cross section measurement of 1ty + tWy; compare with first ever full calculation of #7
in association with a hard photon including non-resonant/oft-shell effects at NLO QCD

Thank you for your attention!
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