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Top quark ID card

Name: Top quark

Discovery: Tevatron, 1995
(CDF, PRL 74 p. 2626 and
DO, PRL 74 p. 2422)

Mass: 173.34 + 0.76 GeV
(Tevatron — LHC combination
arXiv:1403.4427)

Charge: +2/3e
Generation: Third

Decays: Wb (~100%)

Top quark physics with the ATLAS experiment at the LHC




Why top quark physics?

0 Most massive known fundamental particle
0 Large Yukawa coupling: Y; > 0.9

0 Production time < Lifetime < Hadronization time < Spin decorrelation time:

= < =+ < - < e

m Te Aqcp Ajcp
unique opportunity to study a “bare” quark

¢ Production and decay rates are strong tests for SM predictions
0 Background to Higgs and new physics (SUSY,...)
0 (In)Direct coupling to new physics in many scenarios

Discrete 2022




Top quark pair production and decays

g t g t
Pair production mechanisms at LHC

¢ Gluon-gluon fusion (>90% @ 13 TeV)g

f g t

q t
¢ Quark-antiquark annihilation . ;
Decays Top pair final states
ot - Whb(~100%)
"alljets” 44%
+
", q
+ —
f W ; v, q' tHets 15%
b
W - lvl ~33% n + jets 15%
W - qc? ~66% “dileptons” +Iets13% i epton + jets”
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Top quark production (...not only in pairs!)

Top Quark Production Cross Section Measurements Status: June 2022
g ATLAS Preliminary
e Theory
b 10° Fg Run 1,2 /s =5,7,8,13 TeV E !
- 1 LHCis a top factory
v
o o = |
2 L LHC pp Vs =7 TeV | .
10° ¢ IR - | BN o issor 3 Top quarks can be mezflsured in a
wide range of production modes
A LHC pp Vs =8 TeV
n A Data 20.2-20.3fb"
10! I E ] ] .
g a LHC pp V5 =13 Tev { This talk will focus on a selection
i BN 0wa 321390 | ofrecentresults
1 E i E
- - - e
A
A A
A
].071 = | -
g §
-
1072 g =
tt t twW t ttW ttZz ttH tty ty tZj 4t
t-chan s-chan fid. £+jets fid. €
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Top Quark Production Cross Section Measurements Status: June 2022
4

ATLAS Preliminary
Theory
10° Fra Run |,2 V5 =5,7,8,13 TeV E

o [pb]

v

Top pair d T

BBl Da2 45460

production Lt

A LHC pp Vs =13 TeV

Bl Data 32139

1 Fu ] _

- B . e

A
v\
a A
107! 3 ' | = | 3
1072 =
tt t tw t ttW ttZ ttH tty ty tZj 4t
\—/ t-chan s-chan fid. {+jets fid. £
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Top pair inclusive cross section

arXiv:2207.01354 [hep-ex]

Challenging and interesting new measurement Vs =5.02TeV, L =257 pb~?
Lepton+jets, Dilepton

* Lower production cross section (~1 order of magnitude wrt 13 TeV) +

lower recorded integrated luminosity 2 woEATLAS i, '
o 700F. Vs =5.02 TeV, 257 pb” P.re-ll;i;azo17
* Possibility of new PDF constraints thanks to higher qg fraction wrt 13 60 ¢ =k}
E mm Z+ets

Diboson
Em Mis-ID lepton

TeV (and higher x required)

o b b b b b b e

Cross section measured in the dilepton and lepton+jets channels

* Dilepton: bjet counting method (simultaneous fit of g;; and b-jet 3 -
identification efficiency &) 2 oo ]
. . 0 ° 1 : Numbe?c?f b-jets
« Stat. limited (~7%)
g 120} ATLAS . # Data2017 [
« L+jets: profile likelihood fit of BDT discriminants & o Ii:'””e"‘%”b ;?ng'ték;’t -
+4 722 Uncertainty
- - = 4 - 1— [ Pre-Fit 7/
« Syst. limited (tt and V+jets modelling, b-tag, JES, lepton efficiency ¥ L
6oL VA.VA ]
and scale A
) 40} 7
20 A
- “.'—-
L 2 ——
‘g 0751 4r// I Qg s

0'5—1 -08 -06 -04 -02 0 02 04 06 038 1
BDT output
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Top pair inclusive cross section

arXiv:2207.01354 [hep-ex]
\s =5.02TeV, L =257 pb~1
Lepton+jets, Dilepton

L+jets and dilepton channels combined using the Convino tool. Final uncertainty is 3.8%:

05 =67.51+0.9(stat.) +£ 2.3(syst.) + 1. 1(lumi. ) £+ 0.2(beam) pb

In excellent agreement with the NNLO QCD prediction (Top++, m; = 172.5 GeV): ag‘ = 68.2722 pb

I T T T T I T T T T I T T T T T T I T T T T | T T T (\/I\Q | Q2 - 10000 GeV2 ATLAS
i data + stat. unc. ATLAS g | 4+ ATLASpdf21
=m data * total unc. %1 051 < +5.02 TeV
1.
ATLASpdf21 N . = B
MSHT20 The addition of thisnew & [
NNPDF4.0 measurement improves < |
NNPDF3.1 notop . . . x | LR X OO
ABMP16 the precision of the fits A r KRR
CT18A for the gluon PDF of 5% 1 TATATATATATATATATATATATATATS T OO0
atx~0.1 QD
CT14 B
CT10 B
MSTW2008 Vs =5.02 TeV -
NNPDF2.3 -1 0.95
PDF4LHC 257 pb |
I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1
40 50 60 70 80 90 i | |
S, [pb] 107 1072 107! )
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https://link.springer.com/article/10.1140/epjc/s10052-017-5345-0

Top pair differential cross section

ATLAS-CONF-2022-061
Vs =13TeV, L =139 b1
Dilepton

. : : do
Total o, measurements show very good agreement with the SM, but new physics phenomena can still affect the shape of %

« Single and double differential cross sections measured for 8 lepton kinematic variables in a fiducial phase space
» Analysis technique based on a generalization of the bjet counting technique

* Main uncertainties: luminosity, tW modelling (at high plTep)

§ O arias Preiminary o3 E = amas Prelminary e omm 3
S pomeese Sl 0 F soms TEmewmi 1 Pooragreement to the data is
g e -~ pownegpymias | oo pomepyne,
510t e T AMCONLOLPyhiad — P = eNC@NLO+ Py hias — observed for several MC generators
o = ! --- Powheg+Pythia8 (rew.) 3 e F —.. Powheg+Pythia8 (rew.) 3
= r —* = Stat error ] © - B Stat error —
- ! Stat @ Syst error - s — Stat @ Syst error T
.| ] ] & e . i -4 NLO MC generators predict harder
10° ! — o - I I I 1 -
g A E s -1 I . I | I | le
B B - e YE M I I BN "3 p~P spectrum
i - E ., Loe ! ol i ! i v L T
B i 7 - H ! i ! H ' — . .
I sz - - . %-.I“ | | I e * Reweighing PWG+PY8 to
107 i — 1 i . .
g ! e 102l el > ""’"4 L reproduce the NNLO p% prediction
[ . | P S I DT S ST I - TR leads to a general better agreement
ﬂ ™T I ™TTT | T T T I T T | T —TT I--I'- L-‘-J--L-l-J-- -‘(E 1.2__| Ie‘“I I IVI T I T <l IE‘Hl T T IVI T ; Ieul T T IVI T I<Ignl 2I T IVI T elu >|2| T ‘II \__ .
g 1.2_— R e promes e tD\'J 11 <70 Ge | 70 <m™ <100 Ge |100,m <130 Ge I130 <m™ < 200 Ge' m™ >200 Geqﬁ Wlth the data
PR | I . o saticiat S 1k e, 9 e St = B JEN
= 0.8k 1 | I | I | i = 09 L - '.-.{- - Eim I .
. L1 50 111 I1 OOI L I.| 50\ 11 I200I L |250I 1 1 \300I 11 |350 0 chz 0 E/2 0 Tt/2 ]
Lepton p_ [GeV] AY*m*
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-061

Boosted pair differential cross section

JHEP 06 (2022) 063
Js=13TeV, L =139 fb~1

? AT"LAS -I Data ( ] — PWG+PY8
g f 'E: eV, -1 ---- PWG+PY8 (NNLO rw.) — PWG+H7 .
S e 0 reers Do 20 Lepton+jets
§ 102 Fiducial phase-space Pv:giapvmsgmtjﬂp-] -- PWG:PVS\;:E:NT
e Stat. unc, Stat.+Syst. unc. | T ‘ T [ T T T T T T
. . . : . © ATLAS Stat. unc.
- Single and double-differential cross sections as a function e A A b
of kinematic variables of the top quark and additional jets ok i i eaicore el AL o oy e
« Boosted top quark identified using large-radius jets W; 5 e o e T o e
* Main uncertainty: Signal modeling T e ' — T e
° ]ES uncertalnty hlghly reduced Vla addltlonal ?8 1 ? ------------------------------------------------------------ E ‘—O— PWG+PY8 (NNLO rw.)
calibration using the top quark mass & b E— PWGHH7
&JO 0.7%—' 3 —rD— PWG+H7 (NNLO rw.)
500 1000 1500 2000 '
Pr [GeV] —_— MCatNLO+PY8
~ 5.0 T T T T T I e —Hﬁ— MCatNLO+PY8 (NNLO rw.)
* SMEFT interpretation to constrain Wilson coefficients C; < \ ATLAS i 2 .
-~ \ —_—_ 1 —— erpa
® > 0 B PO |
and th é 25— Erpected fmits, A — # I 1 1[5 I I I I é 1 1
« Enhanced sensitivity in the top p; specturm == - Inclusive fiducial cross-section [pb]
. —— —t—s 8 . . L |
* Obtained similar limits on Ct( ) as in the recent global fit 00 (355, 381] GeV _
q L = (355, 420] GeV |
arXiv:2105.00006 [ (355, 3491 G0V ]
- | WM [355,633] GeV
-2.5— ] [355, 720] Gev |
B EE (355, 836] GeV |
i [355, 2000] GeV |
B * SM 1
~5.0 1 1 1 | | 1 1 | 1 | 1 1 | 1 1 1 |
-5.0 -2.5 0.0 2.5 5.0

Cig (TeV / N)?
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Top Quark Production Cross Section Measurements Status: June 2022

] ATLAS Preliminary '

— Theory
K 10° Fop Run 1,2 vs=57,8,13 TeV E
E pVvs=5 ]

: v Data 0.

Rare to T

102 £ o n LHC pp Vs =7 fev i
F v i BB | pata 4]-46% ]

production . -

A LHC pp V5 =19 TeV

BBl | Data 34- 13910

1 F i E

2 - e

A
A
4 A
101 3 ' | = | 3
1072k H
tt t tW t ttW ttZ ttH tty |ty | tZj| 4t

t-chan s-chan fid. {+jets fid. £

— —
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Observation of tqy
ATLAS-CONF-2022-013
Js=13TeV, L =139 fb~1

_ . - - . b . 32400:|_II|I\II|I\II|I\II|III\|IIII|\III|I\Illl\lll\
Standard Model t-channel single top production in association with a photon 5 ool ATLAS Prlminary & Data Wy
. . SM 1 +25 L - Vs=13TeV, 13910 [ Jt(—Ivby)q [Ty
Very rare process: giy,, X B(t = lvb) = 406233fb 20000 > 1§ SR Wy ot BZy +jets

l . . - Post-Fit Be-— 7y [l Other prompt ¥

» Sensitive to EW couplings of the top 1800¢ Wh—y  [C]Fake leptons
. . ) 1600; 772 Uncertainty

« Final state with exactly 1lepton (e/u), 1-bjet, 1photon -

« Profile likelihood fit of a NN discriminant
« Two signal regions: with/without a forward jet

* Control regions for tty and Wy

« Main uncertainties from tt and tty background modelling and MC statistics

tqy observation with measured (expected) significance 0f 9.1 (6.7)o £
* Parton level: 0,4, X B(t — lvh) = 580 £ 19(stat.) + 63(syst.)fb P
* Particle level: 0,4, X B(t = lvb) + 01y = 287 £ 8(stat.) + 31(syst. )fb a! b
0 01 02 03 04 05 06 07 08 09 f

NN
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Evidence of 4t production

’0000000T——* t m+ > t JHEP 11 (2021) 118
‘___H__<f E «— \s=13TeV, L =139 fb~?
t > t
1 + 8 R N RN RN RN RN RN RN R
DO000000 < 3 Ly oToToTeToTeI0) < I 3 [ ATLAS ¢ Data - i * :
W 50 (s-13Tev,1391b" [t [ ti+light B
Extremely rare process: 61 = 12 + 2.4 fb - Signal regions Ctie1c Wietb
« Never observed by ATLAS or CMS yet 4ol 2L0S28)24b Eron-tt 77 Uncertainty -
. . . . | Post-Fit *: normalised to tot. bkg. |
« Sensitive to the magnitude and CP properties of the top-Higgs Yukawa i ]
li i ]
coupling 0 __
Measurements performed in all leptonic final states | o .. .t~
« Same sign dilepton and multi-lepton channels (SSML): EPJC 80 (2020) ek 7
« Single lepton and opposite sign dilepton (1LOS) + combination with :
SSML: JHEP 11 (2021) 118 -
Final state with high jet and b-jet multiplicities B o e s e B o s s

« 10(8)jets in 1L(2LOS) + 4 b-jets expected in typical 4top events E 1 5E 3
¢ Measurement extracted via a profile likelihood fit of a BDT S 1%‘}’7‘/‘////‘/‘/*7"/‘////7‘///7‘/‘///if/f*m//#f//%{/%
discriminant g 0.5} 4——(—
1 08 060402 0 02 04 06 08 1
BDT Score
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Evidence of 4t production

JHEP 11 (2021) 118

I T T T T l T T T T T T T T T T T T

m T T T T
= 5] ] —_
5 10CATLAS ¢ Data E Vs =13TeV, L =139fb~!
[ - Vs =13 TeV, 139 fb™ signal (u=1.0) R
" PodtFl Ml signal (1 =2.2) : ATLAS (s =13 TeV, 139 fo!
104? DBackgrolJnd 75 IIIIIIIIIIIIII T rrr T rrr IIIIIIIIIIIIIIlIIIIlI-lI-I
- 2, Bkg. Unc. = — tot. ttit
: . stat. Tot. ( Stat., Syst. ) Obs. Sig.
103 E_ _§ +1.6 +0.7 +1.5
B . 1L/2LOS — o —— 22 33 (L7,50) 190
10° = 0 08 (04 407 4.3
- 3 2LSS/3L F e —i 0 Zo6 (o4 » 204 ) 2 G
. = | Il 1 | ! 1 | 1 Il “ 1 1 ] Il - +0_8 +O_4 +0
2 1.6F ... signal (u=1.0) + Bkg. E Combined o —i 20 0 (4. 5%5) 470
o 1.4F : _ R
B 1_2;_Slgnal(ufi1_2.2)+Bkg. -E v b b b b b b b v Py a s
< 1E— . ‘ ‘ ks | : o 1 2 3 4 5 6 7 | 8 9 S:A 0
25 ) 15 _1 05 Best-fit u = thtf/ s
log, (S/B)

Measured cross section for 1LOS: 0, = 2671 fb
* Observed (expected) significance: 1.9 (1.0)o
« Uncertainties dominated by 4-top and tt+HF modelling

Combined cross section for 1LOS+SSML: g,; = 24*] fb
* Observed (expected) significance: 4.7 (2.6)o
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FCNC (tqg/tqZ [tqH /tqY) amasconr-2071-0e9
: ATLAS-CONF-2022-014

arXiv:2205.0253
Vs =13TeV, L =139fb~!

ATL-PHYS-PUB-2022-030
ATLAS+CMS Preliminary 95%CL upper limits <@ ATLAS <—@ CMS

LHCtopWG [1] ATLAS-CONF-2022-014 [2] arXiv:2111.02219
[3] arXiv:2205.02537 (LH) [4] JHEP 04 (2016) 035

May 2022 [5] EPJC 82 (2022) 334 (LH) [6] JHEP 02 (2017) 028
[7] ATLAS-CONF-2021-049 (LH) [8] CMS-PAS-TOP-17-017

Each limit assumes that [9] JHEP 07 (2017) 003

all other processes are zero Theory predictions
from arXiv:1311.2028

t—Hc ‘
/e t—Hu

Flavour Changing Neutral Currents (FCNC) forbidden at tree  t=7¢

level and suppressed at higher orders in the SM U
« FCNC can be enhanced via BSM processes and EFT — —
extensions of the SM t—gc
t—gu
FCNC probed both in top production (tqg/tqZ/tqH/tqy) . e
and decay (tqZ/tqH/tqy) toee
t—Zu
| Ul L L I| L | L NN P s
Upper limits are set for branching ratios 10716 10713 10710 1077 107 10"
B(t = qy/H/g/Z) and Wilson coefficients Branching ratio
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-030

ATL-PHYS-PUB-2022-032

ATLAS Preliminary m,, summary - November 2018, L =35 pb'-20.3b"
) ' Mg, + tot. (stat.£JSF+bJSF + syst)
I+jets* ’L‘T'-_A;(;i”F'zo”'oaa & 169.3 =+ 6.3 (40 +49 )
int 1
l+jets E"":':""D’ifb“°72‘2°‘2’2°45 e 1745 + 2.4 (06 + 04 +23)
a’tlljet:s*m“TL’*S'CO"'f'Z‘J‘Z'030 . 5 1749 + 4.3 (21 +38 )
L, =205 .
— all jets E“":F:;S"b{‘ C76(2015) 158 o 1751 £ 1.8 (14 +12 )
O p q u a l m a S S single tdp* ATLAS CONF 2014085 e o 1722 £ 21 (o7 +20 )
— l+jets E“';F;;S"?;C?S‘ZO'S) 80 [ 1723 £ 1.3 (02 £ 02+07 +10)
it~ 1
—> dilepton E"r‘j:f"bﬂ G756 (2015) 330 —_— = 1738 * 1.4 (o5 +13)
L. — dilepton fayj'ane_:"::S' (2016) 350 O 1730 + 0.8 (04 +07 )
Precision on m, measurement s atjots #ES o B 7 %12 (o8
at LHC is constantly improvin i | oo -
y improving :
oL o f :
G(tt) |+jetS ATLAS-CONF-2011-054, L =35 pb”' I 166.4 + ;g
and reached the level of o) ilepon & - 1 5 - s +
L, =462031%" " : -~ =28
L . . Differential o(tt+1-jet) =" 1€ &%) 12! [ SE— 173.7 + 33
int = I
p re ClSlon aChleved at Tevatro n Differential o(tf) dilepton (8 dist.) f“‘;‘;"’zs";,;c 77 (2017) B0t e et 1732 + 1.8
—————— oo World Comb. + 16 —
AT:.7AS Cfmi) October 2018 (arxiv:181001772) : stat. uncertainty
Warlﬁ'(@%?ng: ﬁ/lar, 2014 (arxiv-1403.4427) ! stat. @ JSF @ bJSF uncertainty
Te\f/;targg ngnZFb Jul. 2014 (arxiv:1407.2682) [ total uncertainty
174.34 + 0,54| | | ! l-.-ll *P|re|iminary, —Input tIo ATLAS comb.

160 165 170 175 180 185 190
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-032

; "~m, Top mass with SMT

we arXiv:2209.00583
' Pans Vs =13TeV, L =36.1fb~1
W~ t d Lepton+jets

q b 0 02T 7T T T T -
{ S 0 18:— ATLAS Simulation =
! 8 o qab 'S-13TeV e my = 170.5 GeV
Identify semi-leptonic decay of the B-hadron: B — -+ » uv# + X S g1a o0 oo —m=1ras gez—f
. . . . B 0_123_ ------- m,=174.5 Ge —f
Soft muon b-tagging: AR(u, jet) < 0.4 £ P E
Exploit the dependence of m;, on m; 0.085 E
» Purely leptonic observable, less affected by uncertainties on the jets 0.06 _L“l_‘_l—:
0.04F =
0.02F —~
%1_065—_'" ; ! 1";
Simultaneous fit of templates in the OS and SS regions fﬁ ]83: e
Qo E e L s 3
m; = 174.41 + 0.39(stat.) + 0.66(syst.) + 0.25(recoil) GeV (0.46% unc.) f 8821— T e E
£ 094 , | | | | E
o 20 30 40 50 60 70 80
£ m,, [GeV]

Dominant uncertainties: «

 signal modeling (b fragmentation and decay, tt production)
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Outlook

FTAG-2022-003

> - ATLAS Preliminary o pam -
- . O - {s=13.6TeV, 790 pb”’ [ tT Powheg+Pythia 8 ]
¢ Top analyses are in full swing & 10t ¢ B SingleTop tW-chan —
. ~ — I Z+jets -
thanks to the combined ® - eu Diboson n
C — 1 - —]
performance of LHC & detectors: & 3 B e acbons
- . Ll 10° - —
a very rich program is under S E
way. B .
0 ATLAS is ready to analyze the E
data from the newly started Run3 [ = = . **45. -
So... stay tuned! S 15
HE S
o .
g o5 L - - Tt v, ]
8 0 50 100 150 200 250 300
Electron P, [GeV]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/FTAG-2022-003

Summary

0 A lot of interesting results produced by ATLAS thanks to the combined
performance of LHC & detectors

0 Presented today only a small selection of recent results
0 Many more can be found in the ATLAS Top Public page*

0 Top strong and electroweak inclusive production has been measured with
exceptional precision

0 Differential cross sections measurements test SM tt production and complement new
physics searches in completely new phase space

0 New energy domains and rare top production processes are now accessible thanks to the
LHC top quark factory, allowing to set stronger limits to extensions of the SM

*: https://twiki.cern.ch /twiki/bin/view /AtlasPublic/TopPublicResults
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults

Backup
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Top quark pair inclusive cross section:
summary

o) o e Lo .
2 sl Com\(@ned dilepton, I+jets", ¥s=5.02 TeV, 257 pb™ ATLAS Preliminary Wide range of measurements by ATLAS in
c 10°°® ew\Vs=7TeV, 461 0022 —~ .
IS C o jsts”, V=7 TeV. 4.7 fb” June 20 . different decay channels
S " = ey, Vs=8TeV, 20.2fb" |
o | o l+jets, V5=8 TeV, 20.2 f?“ - Good agreeement of all measurements with SM
(79} = ) -
a L4 e, Vs=13 TeV, 36.1 fb . - predictions
o | v l4ets, Vs=13 TeV, 139 tb |
(&) v all-jets, Vs=13 TeV, 36.1 fb’
'ﬁ B i Experimental uncertainties already
= " Preliminary comparable with theoretical ones
=
(&) 1 02 - _| . .
c - u Measurements in ep and lepton+jets channels
- == NNLO+NNLL (pp) . are outstanding
- Czakon, Fiedler, Mitov, PRL 110 (2013) 252004 -
NNPDF3.0, m = 172.5 GeV, ay(M,) = 0.118 £ 0.001 - Common limitation: uncertainty on integrated

| . . - , I ' ' ' luminosity (~2.3%)

) 10
Vs [TeV]
ATL-PHYS-PUB-2022-031
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-031/

Observation of tqy
ATLAS-CONF-2022-013
Js=13TeV, L = 139 fb~1

. . . }2 1 TT | TTITT I TTTT | TTTT ‘ TTTT ‘ TTTT | TT 71T ‘I TT ‘ TTTT TT T 1 -.('_B 2400% TT I TTTIT | TTTT ‘ TTTT | TTTT ‘ TTTT ‘ TTTT |I TT ‘ TTTT \IIJi
Standard Model t-channel Slngle top pI‘OdllCthIl 1n §10000; ATLAS Preliminary @ Data Cegy 7 § 2200:_ ATLAS Preliminary @ Data Ceqy E
association with a photon w | Vs=13TeV, 139" [Jt(—ivby)qg [Ty 4 |« - Vs=13Tev, 13916 [Ji—ivby)q Mty ]
<iF o L of SR Wwy«jets lZy +jets . 20001 > 1 SR Ewy+jets IZy +jets E
« Very rare process: g;,, X B(t = lvb) = 406753fb [ PostFit Me-7y  EOtherprompt 7 | 1800F- PostFit Me-7  EOtherprompt 7 ]
ay 8000 o R
|l ) B Eh—vy [[JFake leptons | - Eh-y [ ]Fake leptons
« Sensitive to EW couplings of the top quark (esp. top-y - 77 Uncertainty - 1600F 77/ Uncertainty E
vertex) e B 1400F .
7 1200 =
« Final state with exactly 1lepton (e/u), 1-bjet, 1photon ) 1000 3
* Profile likelihood fit of a NN discriminant ] 3
« Two signal regions: with/without a forward jet B =
« Two control regions for tty and Wy ] :
» Cross section measured in a fiducial phase space at I O == o e e e
; e o 2
parton and particle level X 1-05; T LOSW 7}/ /y/
: I = g W

* At particle level process made up of two g 0.95F g 0.95F W

contributions 0% 01 02 03 04 05 06 07 08 08 1 0% 01 02 03 04 05 06 07 08 09 1
NN NN

s pp - t(— blv)qy (~80%) o o

« pp - t(— yblv)q (~20%)
« Main uncertainties from tt and tty background
modelling and MC statistics

tqy observation with measured (expected) significance of 9.1 (6.7)o
* Parton level: o4, X B(t — lvb) = 580 * 19(stat.) + 63(syst.)fb

* Particle level: 6,4, X B(t = lvb) + 0L 1ypy) = 287 £ 8(stat.) £ 31(syst. )fb
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