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CMS-PAS-TOP-24-001 &

pt(vv)
X
min A¢(vv, £)

best described
by NNLO pred.
JHEP 05 (2021) 212 &

107

1072

dcy/dp:v (pb GeV?)

CMS Preliminary

C I\/\\S

large unc.: jet energy scale, lepton reconstruction, tW modeling

138 fb* (13 TeV)

Pred./Data

0<|A@<0.56 0.56<|A@<1.08 1.08<|A@<3.14
favorpirTory
[atorr—zen A s
cave ave ave
R ‘
—Tet————|
* Data Oy
Mo, + POWHEG+PYTHIA e
+ POWHEG+HERWIG v MC@NLO+PYTHIA
+ NLO + NNLO
— T — — T
[ 1 [ 1 [ 1
1 1 ‘ 1 i ! ! l ! l ! ! L
‘ 'x*' Yi } M e, Lt 4 . ]
T 1 I o B T
1 1 1 1 1 1 1 1 1 ;l? f
[ | [ | [ | ‘
1 1 1 1 1 1 1 1 1
o o o
R & 8 3 R & 8 3 R & 8 3
S < | 59 S < | Y S < | N
' h A h A \ ) A
o [Tl o [Tel o [Te)
~ ~ o ~ o
— — —

Top quark measurements | Joscha Knolle, 23 Oct 2024

by (GeV)


http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-24-001/index.html
http://www.arxiv.org/abs/2008.11133

tt in heavy-ion collisions: pPb analysis ATLAS
arXiv:2405.05078 &

> L > T T T T T T
& 3500 ATLAS -¢-Data 3 ] ATLAS -Data 3
P F p+Pb |s, =8.16 TeV, 165 nb™ [t 1 also 2 p+Pb \/s,, = 8.16 TeV, 165 nb™ gt E
S r 1£2bincl e+jets [Singletop ] S 201b Isingletop 3
S 300 gle top ] ) gletop
& ~F PostFit Wb 1 =le, =1b & Post-Fit Wz E
250 =1e! Z4j1 ZZb =W+f h — _lul =1b =2e! sz! =1b Wz+c B
C W +light ] I Z +light !
200i Wz+b E —].IJ, 22b [IDiboson
r Zz+c 1 > [l Fake lepton J
r Il Z +light ] =24, _2b 7/ Uncertainty
150; [IDiboson B e
r [l Fake lepton A 7
100~ 7/ Uncertainty | . . ]
7 Y"1 binned in =
%0 4 2prof E
o leptons & jets =
; 15 ; 15¢ *—x
8125 . 8 125 ]
o 11%mof,,M‘W.W@W‘/V,ﬁ;y/%//Wﬁ% E g % ’
© 0.75F E g 0750 { i E
s 0,55 ’
S OPyo 200 300 400 500 600 700 800 900 1000 O Y100 200 300 400 500 600 700 800 900 1000
HY [GeV] H [GeV]

dedicated parallel talk
Top quark measurements | Joscha Knolle, 23 Oct 2024 by Emily today! 12


http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2023-32/
https://indico.cern.ch/event/1414470/contributions/6061957/

Observable

MVA in =3j, =1b
trained with:
CMS simulation Preliminary

CMS-PAS-TOP-23-005 &

0.05

0.10

0.15

Importance

o LHLNNTNI

[N

tt in heavy-ion collisions: pp@©5.02 TeV analysis

CMS

302 pb~! (5.02 TeV)

180

CMS preliminary .=1|J, Z3j. Zlb

160, MVA scoreé median AR(j,j)

U + jets, Post-fit

3j2b

Data |
.t [
tw |
Bt channel XXX

W+jets

Drell-Yan
QCD
Unc.

4j2b

o
(7]
L USRS NI SOV TOUOY WU URUOT Y A0 1 £ SR B
3 ¥ T ¥ i 8 P * * PSR
2
0 0.5
0.2 0.4 0.6 1.5 2 2.5 15 2 25 3 15 2 25 3
MVA Score a(j,j') also e+jets

Top quark measurements | Joscha Knolle, 23 Oct 2024

13



http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-23-005/index.html

@ NS

tt in heavy-ion collisions: results TL

arXiv:2405.05078 , CMS-PAS-TOP-23-005

CMS Preliminary Vs=5.02TeV  March 2024 (;!é
. . . . = . o summary,\s = 5.02 Te arct
first observation of dileptonic tt in pPb RNLOMNNLL PRL 110 (2013 252004 o
My, = 1725 GeV, a,(M,) = 0.11820.001 .
—T T T T T scale uncertainty fotal stat S
ATLAS p+Pb {5y = 8.16 TeV, 165 nb™ selef1 POFE e wncerny 0 (s sy (um) o
NN T O g .
— s‘f;‘ (tot) (stat.) CMS, etjets HeH 61.0£27+33+12pb | O
1£1b etjets —-0-— uo=114 +0.31 +0.13 CMS-PAS-TOP-23.005, L, =302 pi* -
‘f o o CMS, pi+jets HeH 61.9+2.1+28+12pb | (o
. +0.29 +0.11 CMS-PAS-TOP-23-005, L =302 pb* o mTm e 0Q
101b u+jets —-e-— p_=0.69 i 09
H) it 024 011 CMS, I+jets HeH 614+16+27+12pb | =
4012 +0.06 CMS-PAS-TOP-23-005, L, =302 pb* U%
1£2bincl e+jets o "l‘; =098 511 os ihéipséfgw) R 60.7+5.0+ 2.8+ 1.1 pb “_'_
L _=302p
+0.11 +0.06 (]
i i @ =1.00 _ CMS, combined » X 5 8
1£2bincl u+jets L 2] llﬁ 010  -0.06 e <ozt HeH 61.2+1.6£25+1.2pb 3
_ +0.31 +0.19 ATLAS, (ee, L, ep) [I— e
2{1b ——o—- uﬁ =123 -0.33 -0.17 JHEP 06 (2023) 138, L, =257 pb* 1 65.7£45:1.621.2pb 8—
- +0.20 +0.13 ATLAS, l+jets =
202bincl o4 Llﬂ_ =1.23 017 012 JHEP 06 (2043) 138, 1 =257 pb" e 68.2+0.9+ 2.9+ 1.1 pb U:Q
"""""""""""""""""""""""""""""""" ATLAS combined -
. _ +0.09 +0.04 B N [k 67.5+09+23+x1.1pb
Comblned . "‘." ‘ ‘u(f - 194 —0.09‘ —0,0? JHEP 06 (2029) 138, 1, =257 po PDF4LHC21 J.Phys.G 49 (2022) 080501 :’
05 1 15 2 25 3 35 NNPDF4.0 EPJC 82 (2022) 428 a-q'
_ “ MSHT20 EPJC 81 (2021) 341 08
O'(tt) = 58'1 :I: 5'1 nb & I I B 1 ch\ i e B ;
) B ) 20 40 60 80 100 120 =
large unc.: jet energy scale, tt modeling 0, [pb] :

—
o

Top quark measurements | Joscha Knolle, 23 Oct 2024


http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2023-32/
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-23-005/index.html

Entanglement in tt: introduction

1/ 1/

L =11

entangled state e.g.: |¥) = %(

Mg — OO

2) 100550 (220Z) 90T Q¥d "€ 32 apnoy 'y

o

2mt 0

Il rel. t velocity 3% in COM frame

E

t prod. angle |cos 0| w.r.t. beam axis

Top quark measurements | Joscha Knolle, 23 Oct 2024

02 04 06 038

1

pajSuejud alow <= dud.NdU0D I19ySiy

15


https://arxiv.org/abs/2203.05619

Entanglement in tt: introduction
1/2 1/2
-_-r

(1 < _/—)

O = 1L1)

probe polarization and spin correlations in
angular distribution of decay products:

1 do - . )
% (4Bt it 4B —itCi
saoda ~ (1 + )

sufficient condition for entanglement: tr[C] < —1

Mg — OO

entangled state e.g.: |¥) = %(

Il rel. t velocity 32 in COM frame

can be probed in single distribution:
1 do 1 (1+trgC]

2100650 (2202) 90T A¥d “[e 32 apnoy 'y
o
=
pajSuejud aiow <= d2UaLINdU0D Y3y

0 L 1 " 1 " 1 . 1 " C
2,90 02 04 06 08 1

t prod. angle |cos 0| w.r.t. beam axis

3

gdcoscp 2

cos go) , with cosp = i

Top quark measurements | Joscha Knolle, 23 Oct 2024 16


https://arxiv.org/abs/2203.05619

_ . s,
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Entanglement in tt: results
Nature 633 (2024) 542 (7, arXiv:2406.03976 7,
arXiv:2409.11067 &
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tt + heavy flavour: analysis strategy ATLAS
arXiv:2407.13473 7, arXiv:2409.11305 &
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tt + heavy flavour: inclusive results
arXiv:2407.13473 2, arXiv:2409.11305 &
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tt + c slightly underpredicted by NLO+PS
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tt + heavy flavour: differential tt + b results T

arXiv:2407.13473 &
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Top quark(s) -+ vector boson(s): ttZ +tWZ +tZq
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Top quark(s) + vector boson(s): tty zTLE )
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Top quark(s) + vector boson(s): Results ATLAS
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Summary

exciting top quark physics programme
at the LHC

m using all energies and collision systems
m covering wide range of top quark
production processes

several recent ATLAS & CMS
highlights shown today

many more topics omitted, e.g.:

m precision measurements of mass and
other properties

m EFT interpretations

m new-physics signatures with top quarks

many more results with new Run-3 data
in preparation
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