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https://twiki.cern.ch/twiki/bin/view/AtlasPublic
https://atlas.cern/
https://twitter.com/ATLASexperiment
https://www.facebook.com/ATLASexperiment
https://www.instagram.com/atlasexperiment/
https://www.tiktok.com/@atlasexperiment
https://www.linkedin.com/company/atlas-collaboration
https://www.youtube.com/c/ATLASExperiment/
https://www.flickr.com/photos/atlasexperiment/
https://sciencemastodon.com/@ATLASexperiment

was a very exciting year for ATLAS
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The start of the LHC Run-3

« OnJuly 5

» https://atlas.cern/Updates/Press-Statement/Run3-first-collisions

» https://atlas.cern/Updates/Press-Statement/ HC-Run3-Starts

 13.6 TeV pp collision data - more than 30fb-1 already recorded
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https://atlas.cern/Updates/Press-Statement/Run3-first-collisions
https://atlas.cern/Updates/Press-Statement/LHC-Run3-Starts
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Still a lot to learn from Run-2 and Run-1

]
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| | | | | | | | | | | e Run-2 dataset

ATLAS Online Luminosity
2011 pp V{s=7TeV  pp 13 TeV - 139fb-1

—— 2012 pp Vs =8TeV
e 2015 pp s =13 TeV
e 2016 pp  ¥s = 13 TeV
— 2017 pp {s=13TeV
— 2018 pp {s=13TeV
w2022 pp s =13.6 TeV
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« Heavy ion datasets
 PbPb 5.02 TeV - 1.82 nb-!
e XeXe 5.44 TeV - 3ub-1
« pPb 8.16 TeV - 165 nb-

Delivered Luminosity [fb
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 Low PU pp reference runs
e 5.02 TeV - 0.26 fb-
e 13 TeV - 0.15fb-1

oct * Run-1 pp dataset: 5fb-7@ 7 TeV & 20fb-1 @ 8 TeV
Month in Year
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The most precise luminosity measurement to date

* |Integrated luminosity, full Run 2 dataset recorded by
ATLAS and certified as good for physics: 140.1 = 1.2fb-"

 Uncertainty: 0.83% — most precise luminosity
measurement at a hadron collider to date.

* Absolute luminosity scale via Van der Meer scans,
extrapolated using complementary measurements from
luminosity-sensitive detectors

 Extremely important for e.q.: cross-section
measurements - leading source of uncertainty

ATLAS+CMS Preliminary

LHCtOpWG G . summary, /s =13 TeV  November 2022

NNLO+NNLL PRL 110 (2013) 252004 L L
"""" m,,, = 172.5 GeV, 0, (M ) = 0.118+0.001 T

scale uncertainty total stat
scale ® PDF ® o, uncertainty

c.+ (stat) £ (syst) £ (lumi)
ATLAS, dilepton en H 826+ 4+ 12+ 16 pb

EPJC 80 (2020) 528, L _ = 36.1 fo’
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s
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ATLAS, dilepton ep*
ATLAS-CONF-2022-061, L =139 fo!

HH 836+ 1+ 12+ 16 pb
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arxiv:2212.09379

DAPR-2021-01/
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Van der Meer (vdM) scan curve, obtained when the LHC proton beams are
displaced from their normal position in the horizontal and vertical planes for the
experiments to record the counts in the luminosity detectors. The curve is fitted

and backgrounds are subtracted


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/DAPR-2021-01/
https://arxiv.org/abs/2212.09379

10 years since the Higgs discovery




https://atlas.cern/Updates/Press-Statement/10-year-higgs

https://atlas.cern/Updates/News/ATL AS-CMS-Higgs-2022 AT L A S
EXPERIMENT

There 1s a lot to celebrate

Kz T
 More than 30 times as many Higgs bosons have been K s—e— ATLASRunZ?
recorded by ATLAS since the observation, allowing for S N ontons e
very precise measurements and new tests of the SM S Ve | vu | ve || u | ¢ |
Kpl .rm— ™ e dl|l s |2
* Nature paper: a wealth of tests, the Higgs boson is very S Force carrers _ Higgs boson ~
consistent with the predictions of the theory, stringent L 7l
constraints on many BSM models can be set Ku| .
Kg . —e— B, =8B,=0
* |Inclusive Higgs boson production rate relative to the i R Selee B0 ST
SM predicticn: Ky i - Parameter value not allowed
Kzy | oo I Aeee——
Y R R IR V-
u=1.05+0.06=1.05+0.03 (stat.) +0.03 (exp.) + 0.04 (sig. th.) + 0.02 (bkg. th.). e |6§3°/<7 QL fntlceryal
By [-mmmmmmmmmmm e 1

arXiv:2207.00092 B
u

- - ) N I R S
0 0.05 0.1 0.15 0.2

95% CL limit
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2021-23/
https://arxiv.org/abs/2207.00092
https://atlas.cern/Updates/Press-Statement/10-year-higgs
https://atlas.cern/Updates/News/ATLAS-CMS-Higgs-2022
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Mass, off-shell production and total width
arXiv:2207.00320 .

 Mass (combined with Run-1 L B S B s
ENNREMMECEEREMRIMSEISSASESMMLSSRIS SR MMSS MMM MSMMSMMSUb . - = reliminary ata =
%J C | ! ! | ! | | | ! . o — stematic uncertainties
O gL ATLAS $ Data L measurements) 0 105 Vs=13TeV, 139.0f5' ::Lzzt o _;
N EH o zZ 4 — Fit . = ggF Signal Region = PN =
= 70E (5= 13Tev, 139 0" sackground ] e 124.94+0.17(stat.)+0.03(syst.) GeV 10 E- ogr SRS ffth‘:kgzzd =
S - - 3 — qq— (H* ) ZZ+j =
0 605_ ‘ —E 10 §_°"L —— gg— H* - 7Z =
| —; ¢ e
401~ 4 7+ Total width — 0 e, -
e , 1« Direct measurement: not possible e =
205_ + N + _E . ‘I()_1 ;—
1054 ++ v , * Comparing on-shell (depends on E
OIIIIIII|IIII|IIII|IIII|Illllllllllllléllllllll: Width) and Oﬁ_Shell (independent, 10 ? | | | | |
IR IR IR IR IR T ey sensitive to BSM) regions. S .55, vwrewn. :
. . o : B > 4 sk - _
3.2 (2.4) o evidence of off-shell Higgs ; LT
H— ZZ production 05 1:00Fs/Bp i Ews/Bp e =
Full Run-2 dataset —1 -0.5 0 0.5 1 1.5
* Measured tOtaI Wldth: Dark blue: inclusive (signal plus background Oﬁﬁ\r
plus interference) ggZZ
e 406 -I—.2.6—2.5 MeV (4.1 MeV https://atlas.cern/Updates/Briefing/Higgs-Total-Width
predicted)
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https://atlas.cern/Updates/Briefing/Higgs-Total-Width
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-068/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2020-07/
https://arxiv.org/abs/2207.00320

https://atlas.cern/updates/briefing/combined-Higgs-discovery-channels

Cross-sections

e Total and differential: arXiv:2207.08615
HIGG-2022-04
e HoZZ+«—40 and H—yy

* Otot = 95.5+4.0-3.8pb (SM prediction: 55.6+2.8pb)

I I I I I I
ATLAS L H oz
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N © 1.4 | v MG5 FxFx K=1.47, +XH  —
= © EE N L NNLOPS K=1.1, +XH E
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ATLAS-CONF-2022-067
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Vs=13TeV, 139 fb™ Statistical Unc.
VH, H - WW* Systematic Unc.
| SM Prediction
Total ( Stat., Syst.) SM Unc.
e 0.45 "030 (o, o5 ) | +0.03

—-0.46

--------------------------------------------------------------------------

|I E || +0.25 +021 +043 y
092 "% (o020 —o11 ) | £0.02

1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1

ATLAS Preliminary le{ Total

: . A |
§ 164 “oo (Zoa lois ) | +005

(cx By, _, ww) /! (0xBy_, WW*ISM
« ZH, WH:
« H=WW

. WH: 0.13+0.08-0.07(stat.) +0.05-0.04(syst.) pb

e ZH: 0.31+0.09-0.08(stat.)+0.03(syst.) pb
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2022-04/
https://atlas.cern/updates/briefing/combined-Higgs-discovery-channels
https://arxiv.org/abs/2207.08615
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-067/

https://atlas.cern/updates/briefing/higgs-charm-beauty

Couplings

ATLAS

Full Run-2 dataset EXPERTMENT

milCICLA{0PAERPY arXiv:2201.11428

e Search for H—cc

e Combined with H—bb

two charm-tagged

« Ratio: |ke/kb| < 4.5 at 95% CL, e R=0.4 jots (blus

smaller than the ratio of b- and c- cones)
quark masses

e For the first time:

* Higgs-charm coupling determined
to be weaker than the Higgs-
bottom coupling at 95% CL

* nggS Interacts differently with EXPERIMENT
quarks of the 2nd and 3rd R 30 a0a

generation 2018-05-16 23:55:11 CEST

e L
e o T
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https://atlas.cern/updates/briefing/higgs-charm-beauty
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2021-12/
https://arxiv.org/abs/2201.11428

https://atlas.cern/updates/briefing/Higgs-tau-symmetry

CP properties

Full Run-2 dataset

« H—1T : CP properties of the Htt interaction from decay kinematics
 CP-sensitive angular observables

 Pure CP-odd hypothesis excluded at 3.4 o
HIGG-2019-10

arxiv:2212.05833

 H—yy: CP properties of the HVV interaction in VBF production

* Optimal Observable method to probe the CP structure of
interactions between Higgs boson and electroweak gauge bosons

e event-based information from a multidimensional phase space
combined into a single CP-sensitive observable

* Most stringent constraints on CP violation in the coupling

between Higgs and weak bosons

arxiv:2208.02338
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T 2qTha Medium @ Other backgrounds /., Uncertainty
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O 2
o B s 2
CU /| 4 Y, Vi
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2019-10/
https://arxiv.org/abs/2212.05833
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2020-08/
https://arxiv.org/abs/2208.02338
https://atlas.cern/updates/briefing/Higgs-tau-symmetry

https://atlas.cern/Updates/Physics-Briefing/Higg-Self-Interaction AT L A S

Higgs self-interaction

EXPERIMENT

[uID]SSEP(0pPROR]  arXiv:2211.01216

E : aTias | _ HKAI or;Iy T : * Largely unconstrained
- _ _ —1
! al éis'e:fezev’ 126199 —— HH k; only C * Higgs boson self-coupling — direct insight into the
i — HH+Hryonly structure of the Higgs potential (sensitive to BSM and
i HH + H K3 only: AR + H K3 generic - electroweak phase transition)
6 95%: K, € [-0.4, 6.3] _
- HH + H K, generic: - * HH Very small cross-section: 32.7 fb (0.1% of single H)
i 95%: Ky € [-1.4,6.1] ]
4l — * Negative interference between main contributions
I ] * Full Run-2 dataset: H and HH
22 —_—
I ] « HH: bbbb, bbtT and bbyy decay channels
0—¢ R T ———7¢ e —0.4<k;<6.3
KA
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https://atlas.cern/Updates/Physics-Briefing/Higg-Self-Interaction
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2022-03/
https://arxiv.org/abs/2211.01216

Top Quark Production Cross Section Measurements Status: November 2022

ATLAS Preliminary
Run 1,2 /s =5,7,8,13 TeV

N H LHC pp Vs =5 TeV
- Data 0.257fb!
I LHC pp Vs =7 TeV

_ Data 4.5 -4.6fb!

d tOp faCtOry o e

Theory

LHC pp Vs =13 TeV

BEl  Data 32-1391

twW t ttwW ttZ ttH tty ty tZj 4t

s-chan fid. (+jets fid. ¢




https://atlas.cern/Updates/Briefing/First-Run3-Measurements

The first ATLAS 13.6 TeV result

ATLAS

EXPERIMENT

ATLAS-CONF-2022-070

-1 ATLAS Preliminary
* 1.2fb-1 of 13.6 TeV data s 13.6TeV. 1210
. data + stat. + exp. £ lumi. —@— combined result
e Measurement of the tt cross section I data + stat. + exp. t--m-- theory prediction
I data + stat. uncertainty ~-A—+ stat. only result
o =830+12(stat.)+27(syst.)+86(lumi.) pb
Data 2022 3 ——
Otheory= 924+32_40 (scale+PDF) pb e e
« Measurement of the tt/Z boson production cross-section SM prediction (PDF4LHC21) e Moo *
ratiO e e e
LHC Fill 8102 e — ==
. Aug. 6 2022, 450 pb™!
R =0.40020.006(Stat.)i0.01 7(SySt.)i0.005(|uml.) LI-?C Fill 81%3p e e o e e e
Aug. 7 2022, 210 pb-!
LHC Fill 8106 N R -
Rineory =0.423+0.015 (scale+PDF) Aug. 7 2022, 125 pb i = *
LHC Fill 8112 S
cyr ] Aug. 9 2022, 470 pb~!
* Sensitivity to the gluon-to-quark PDF ratio T
_ _ o _ ee only region 1 =t
* Consistent with the Standard Model prediction using the ngr?l;"f:g:;r:b L
Se Aug. 6-9 2022, 1.2 fb
PDF4LHC21 PDF set
~ 034 036 038 040 042 044 046

el
e SEE
TV 2B
LR T T
- A7

) £ LA
! :‘\.‘,'.-‘f =
AN LD

et Riiz
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-070/
https://atlas.cern/Updates/Briefing/First-Run3-Measurements

Cross sections

;‘ ! I 1 I 1 I 1 I 1 I.I .I 1 I 1 I 1 I 1 I 1 I 1 l 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 l 1 I 1 I |
O — ATLAS Preliminary e Data —
O 10 = Vs=13TeV, 139" - = aMC@NLO+Her7.1.3 —
> — -+ Powheg+Herwig7.0.4 =
4 — - == Powheg+Pythia8 -
c B -+ = Powheg+Herwig7.1.3 -
2 aMC@NLO+Pythia8
— = - .. Powheg+Pythia8 (rew.) =
) — mam Stat error =
- - Stat @ Syst error -
= e 0- 7 SPS | 19014, ! N
3 1L e, 0o [0-0-9, ‘e- o9 —
> 10 E ‘e, l e, o Lo~ . =
D = ®i - * | ! =
o = - | ! o, ‘o - =
N.O . I i ;-.1 ! . g ! —
; D - Y
2 107 »! | | | | =
[ I l...l i s : i
- | | e o iz
| | | |
10—3 — I I | I -;E
— | | | | “a
I I I I I I Y T MY N N NI S I I AN T T D I R N T A Y
-SE 1 I 1 I 1 I 1 I 1 I | I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I | I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
ch 1.9 m™<70GeV | 70 <m™ <100 GeV '100 <m®" <130 GeV ! 130 <m®* <200 GeV! m°® >200 GeV 2
= B I : --! = o g
O 1 e | | u—m‘—ﬂﬂﬁl-ﬂcﬁnr-r‘]*nm
2 -l I 1 I [l I 1 I 1 I 1 I L I (] I (] I 1 I 1 I [ I (] I 1 I 1 I 1 I 1 I (] I (] I 1 I 1 I (] I [ I 1 I 1
0 1 2 0 1 2 0 1 2 0 1 2 0 1 2
eu, _eu
ly |:m
* Differential and double differential distributions
* Full Run-2, ep final state
* Inclusive production cross section
e ott =836=1(stat)+12(syst)+16(lumi)+2(beam)pb
UPPSALA
UNIVERSITET

Inclusive tt cross-section o [pb]

Ratio wrt CT14 Ratio wrt PDF4LHC

arXiv:2207.01354

ATLAS
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TOPQ-2018-40

o L B L B BN BN LR | e 5.02 TeV
- ATLAS e dilepton and single-lepton
~ ®eu+btagged jets e Ott=67.5+0.9(stat.)+2.3(syst.)
A - i .
4 [+ Dbrlagged jets +1.1(lumi.)+0.2(beam) pb
v [+]ets . . 0
" mcombined 71 ¢ Relative uncertainty~3.9%
— -1 [ [
. \s=13Tev,<1391° | o |n ggreement with theoretical
ls-8Tev, 20210 QCD calculations at NNLO
Vs=7TeV, 461" _
107 s=5.02Tev. 026" —| ® Constrains proton parton
1 distribution functions at large
=== NNLO+NNLL (pp) 7] Biork
Czakon, Fiedler, Mitov, PRL 110 (2013) 252004 _ Jorken-x
m=172.5 GeV, PDF+o uncertainties from PDF4LHC _
1 I L1 1 1 I 1 1 1 I 1 1 1 I L1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 11 1 1 I 1
1 1E " ==z cTio " =< NNPDF2.3 C ) MSTW TgnE oD scalesonly =
B s e S A R
1 o0 R RS LSS IO

1.1E Tz cT14 CSSU NNPDF3.1_notop  §111411E QCD scales only —=
1.05 WAL IS IO I I OO0 0 08 a7 =
1
0.95 =
0.9 =
4 5 6 7 8 9 10 11 12 13 14

* Run-1, 7 TeV I+jets

vector machines

 Multidimensional event classifier based on support

e ott=168.5+0.7 (stat.)+6.2-5.9 (syst.)+3.4-3.2 (lumi.) pb

TOPQ-2017-08

arxiv:2212.00571

Rebeca Gonzalez Suarez (Uppsala University) - HEP2023
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-061/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2017-08/
https://arxiv.org/abs/2212.00571
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2018-40/
https://arxiv.org/abs/2207.01354

Mass, charge asymmetry

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

> 5
8 3000~ ATLAS Preliminary E data, dilepton ’
Al . {s=13TeV, 139 fb™ _
Ny B My, = 172.63 £ 0.79 GeV
U) I —
T 2500 —
= - i
- — _
LU | _
2000 — —
1500 .
1000— —
—I L1 1 | | I . | | | . | I | . | | . | | I I . | | . | | . | L1 1 I—
ﬁf
S
© 5
a =
90 100 110 120 130 140 ®O
High 1 T
m,~ [GeV]

* Top quark mass in dilepton channel.

* Fit to invariant mass distribution of one lepton
and a b-tagged jet

* mtop=172.63+0.20(stat)+0.67(syst)
+0.37(recoil) GeV

ATLAS-CONF-2022-058

UPPSALA

0.015¢

0.005¢

0.000

JNOIOR2l0P0R0s] arXiv:2208.12095

Inclusive and differential tt charge asymmetry
single- and dilepton, resolved and boosted
Ac: 0.0068+0.0015 (4.70 from 0)

* Ac: NLO effect
Agreement at NNLO (Ac = 0.0064)
EFT interpretation

—— NNLO QCD + NLOEW  ATLAS

---= Cf, =05 Vs =13TeV, 139 fo
—— (8 _ 1
C8 =1.0
4 combination
-+~ single-lepton
4 dilepton
.................. e e
Inclusive

UNIVERSITET Rebeca Gonzalez Suarez (Uppsala University) - HEP2023

Normalised Cross-section

Prediction

Data

ATLAS

—top quark EXPERIMENT

—antitop quark

-

-
Y
— ettt L L L L e
12~ ATLAS 4 o Unfolded data -
- Vs=13TeV, 139" _ jMC@NLO+Pythia8 1]
= — aMC@NLO+Herwig7 ]
B Total uncertainty _
0.8— —
0.6— —
f @ 1 ® =
0.4_— —
0.2 —
:u Lo | | I l | L1 |:
1.2 -
1.1
]
N o
0843 0 2 3 4
VARV

e tt+photon
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arXiv:2212.10552

Full Run-2 dataset
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https://atlas.cern/updates/briefing/single-top-photon-observation AT L A S

Rare single top processes

£ 240077 TR R T L TS e First observation of single top quarks produced together with a photon
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> i
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TOPQ-2018-04 SIS WWW// 7
g 0.98
arxiv:2209.08990 02'%2104‘ 0.012 0.034 0.062 0.13 1.0
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https://atlas.cern/updates/briefing/top-quark-currents AT L A S

Flavour-changing neutral-currents
SRR arXiv:2208.11415

LD_ 106:""|I'”|"|||"|I|IIII|""|""|””|II"|IIIIE ’ %18000:LIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIII|IIII|IIII|III_|:
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2 - : : ] L B T | o I : T _
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- -
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- 10000~ ® —
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I - D e Expected + 26 6000:_ E
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1 ombined |~ — 2000 -
10 95% CL limits 0: """" Z
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2 E o 05 1 15 2 25 3 35 2 12 Z
m 1.1 y ' ' ' . = ﬁ%///// 447 A//,/./E
~ - : © 1 /// e
% 1?»/—)./ Qg -~ ‘-ﬁ/’/yy‘//‘-ﬁ@/‘/‘%/’//;/w)/ //;4/ % (t 5 C H) /1 0—3 CDU 075 / ‘W// / j g
O 0.9k ® S Y '. IE
S e taH: —-tH and t— aH 0'50 100 200 300 400 500 600 700 800 900 1000
08~ 3 % 1 0 1 2 3 1 s qr- PP 9
B e T * slight 2.30 excess above the expected Leading jet p_[GeV]
NN discriminant SM background, and 95% CL upper * top = gX, with X—=bb~
* Single top + photon limits derived. * 1 lepton channel, complex signatures
 FCNC in production and decay * Wilson coefficients * Intermediate new particle search
* No significant excess is observed Full Run-2 dataset e B(t—uX) B(t—cX) limits at 95% CL

E and 95% CL upper limits are placed
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Standard Model Production Cross Section Measurements

Status: February 2022
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https://atlas.cern/Updates/Physics-Briefing/WZ-Polarisation AT L A S

Joint polarisation of W and Z bosons

EXPERIMENT
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SND IR
A

: , ] arXiv:i2211.09435
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Z+ high-pT jets (pT=100 GeV)

angular correlations between Z and closest jet
Fiducial cross sections

Agreement with NNLO predictions by NNLOjet,
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» Differential cross-sections
e good agreement with predictions from MATRIX

and MiINNLO PS, MadGraph5_aMC@NLO and
Sherpa.

Full Run-2 dataset
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ATLAS

EXPERIMENT

STDM-2021-09 arxiv:2211.14171
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Z + two photons

cross-section measured with 12% precision
differential cross-sections

limits on the coupling strengths of
dimension-8 operators in the framework of

an EFT
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https://atlas.cern/Updates/Physics-Briefing/ALFA-scattering AT L A S
EXPERIMENT

SEIDIVIE2LORRSEI0ISY  arXiv:2207.12246

Forward results M—

G - . ' -
> - 2] LHC zoom
o . . © 26F ATLAS 206
 Exclusive pion pair production pp—pp rm+r- O s A
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* Pion pairs in the central detector, outgoing protons in s 20 g’T’fﬁ
the forward ATLAS ALFA detector system. e oF . ISR
© 8: A
* First use of proton tagging to measure an exclusive s 16~ 1l
hadronic final state at the LHC “é& I
@ - b e
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R —9— i * pp elastic-scattering measurements
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101~ Is=7TeV ~ » can help revealing complex dynamics that govern proton
5 il - interaction
- l Elastic configuration — Interactions
i | =" ~ « special LHC run with B+~=2.5km, 13TeV, 340ub-
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ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary
March 2022 \s=13TeV

Model Signature  [£d:[fb7'] Mass limit Reference
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Mass scale [TeV]

*Only a selection of the available mass limits on new states or
phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.




https://atlas.cern/updates/briefing/strengthening-SUSY-searches AT L A S

SUSY searches

EXPERIMENT
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Exclusion limits at 95% CL based on 13 TeV data in the (smuon, lightest neutralino) mass plane for different

SUSY-2021-06 arXiv:2206.15231 analyses probing the direct production of smuons with decays to a muon and a bino-like neutralino. Hatched

bands indicate regions compatible with the observed muon g-2 anomaly.
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https://atlas.cern/updates/briefing/invisible-Higgs-search AT L A S

Invisible Higgs decays
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https://atlas.cern/Updates/Briefing/Higgs-Dark-Photon AT L A S

EXPERIMENT
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https://atlas.cern/Updates/Briefing/Higgs-Dark-Photon
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2019-13/
https://arxiv.org/abs/2212.09649
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-069/

https://atlas.cern/updates/briefing/search-long-lived-particles

Many new long-lived particle searches

Full Run-2 dataset

ATLAS

EXPERIMENT

 Exotic Higgs decays arXiv:2206.12181  Heavy, multi-charged particles
* (e.g. dark photon), displaced jets

 Heavy Neutral Leptons Xv2903.01009
o displaced vertex arXiv:2204.11988

* |imits on HNL masses between 3 and ~15 GeV,
first HNL decays to electron-muon pairs

 Massive, charged, long-lived particles

e Slowed-down, high transverse momenta and
anomalously large specific ionisation losses,

* |nterpretations for pair-production of R-hadrons,
charginos and staus

SIS C2AOREE Y  arXiv:2205.06013

e

AR
Mo S
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https://atlas.cern/updates/briefing/search-long-lived-particles
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2019-05/
https://arxiv.org/abs/2206.12181
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2019-23/
https://arxiv.org/abs/2203.01009
https://arxiv.org/abs/2204.11988
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2019-29/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2018-42/
https://arxiv.org/abs/2205.06013
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-034/

https://atlas.cern/updates/briefing/Higgs-displaced-photons

Long-lived particles

ATLAS

EXPERIMENT
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 Delayed and non-pointing photons from the displaced decay of a neutral long-lived particle (hon-resonant)
* LLPs pair-produced in exotic Higgs decays, final states with photons + MET
* electromagnetic calorimeter: measure the arrival times and trajectories of photons

* No significant excess is observed

Displaced production of H or Z
from LLP decays (resonant)

ATLAS-CONF-2022-051 -
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https://atlas.cern/updates/briefing/Higgs-displaced-photons
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2019-14/
https://arxiv.org/abs/2209.01029
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-051/

https://atlas.cern/updates/briefing/searches-united https://atlas.cern/updates/briefing/search-charged-Higgs

https.//atlas.cern/Updates/Briefing/Search-High-Mass-Particles
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from Heavy Vector Triplet or a charged

Higgs boson.

ATLAS-CONF-2022-028

ATLAS

EXPERIMENT

WW, different models
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L = 6 _
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Constraints on the coupling between g and | with a new
heavy W/Z boson.

Full Run-2 dataset
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https://atlas.cern/updates/briefing/search-charged-Higgs
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-19/
https://arxiv.org/abs/2207.03925
https://atlas.cern/Updates/Briefing/Search-High-Mass-Particles
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-066/
https://atlas.cern/updates/briefing/searches-united
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-028/

b-physics and heavy ions



Four-charm tetraquark and many new results

VeEelo N Z=20 2R 0l Full Run-2 dataset

httops://atlas.cern/Updates/Briefing/Charm-Tetraquark
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confirming LHCDb observation
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Many new results on measuring jets in HI, including dijets,
gamma-jets, b-jets, and dependence of jet suppression on the

substructure
ATL-PHYS-PUB-2022-020

1 _4 1 | | | | | | | | | |
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https://atlas.cern/updates/briefing/heavy-ion-energy-loss

https://atlas.cern/updates/briefing/dijet-suppression

https.//atlas.cern/updates/briefing/observation-taupair-heavy-ions
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https://atlas.cern/Updates/Briefing/Charm-Tetraquark
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-040/
https://atlas.cern/updates/briefing/heavy-ion-energy-loss
https://atlas.cern/updates/briefing/dijet-suppression
https://atlas.cern/updates/briefing/observation-taupair-heavy-ions
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-020/
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In Summary

ATLAS has an incredibly rich physics program at the high energy frontier
Exploring the Higgs boson sector, with precision top and SM measurements
Broad search program at the ~TeV scale
* |ndirect and indirect probes for new physics
2022 was a great year for ATLAS: Successful start of Run-3, Higgs 10th anniversary

» Some key dates: ICHEP 2022 highlights - ICHEP 2022 - Summary - LHCP 2022 Summary -
Moriond 2022 Highlights - Winter conferences 2022 - Summary - Lepton-Photon 2022 - Summary

2022 also was the 30th anniversary of the Collaboration
Letter of intent sumitted 1st Oct 1992

» https://atlas.cern/about#history

* https://videos.cern.ch/record/2296611

Rebeca Gonzalez Suarez (Uppsala University) - HEP2023
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https://atlas.cern/updates/news/highlights-ichep2022
https://atlas.cern/updates/news/summary-ICHEP-2022
https://atlas.cern/updates/news/summary-lhcp-2022
https://atlas.cern/updates/news/moriond-2022-highlights
https://atlas.cern/updates/news/summary-winter-conferences-2022
https://atlas.cern/updates/news/summary-lp-2021
https://atlas.cern/about#history
https://videos.cern.ch/record/2296611

ATLAS
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Don’t miss the ATLAS physics talks this week

« ATLAS results in hadron spectroscopy and production - Braden Keim Abbott

« ATLAS results on weak decays of B mesons - Andrew Mark Wharton

* DiHiggs Production Searches with ATLAS In Higgs & Diboson searches - Edson Carquin Lopez

* Highlights on top quark physics with the ATLAS experiment at the LHC - Andreas Kirchhoff

* Improving ATLAS Hadronic Object Performance with ML/AI Algorithms - Reina Coromoto Camacho Toro
 Measurements of Higgs boson production and decay rates and their interpretation with the ATLAS experiment - Mark Andrew Owen
 Measurements of Higgs boson properties with the ATLAS detector - Jose Humberto Ocariz

* Recent ATLAS measurements in heavy-ion collisions - Sebastian Tapia Araya

* Redefining Performance: New Techniques for ATLAS Jet & MET Calibration - Louis Ginabat

* Results from muon reconstruction performance with ATLAS at Run-3 - William Axel Leight

» Searches for BSM physics using challenging and long-lived signatures with the ATLAS detector - Neza Ribaric
e Searches for Dark Matter with the ATLAS Experiment at the LHC - Joseph Haley

« Searches for leptoquarks with the ATLAS detector - Patrick Bauer

« Searches for resonances decaying to pairs of heavy bosons in ATLAS - Alberto Annovi

« Searches for supersymmetric particles with prompt decays with with the ATLAS detector - Tomohiro Yamazaki

S « Searching for additional Higgs bosons at ATLAS - Anna lvina
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Lepton-flavour-violating Higgs decays

ATLAS-CONF-2022-060

ATLAS Preliminary — Observed

* Direct H—=et and H—urt searches
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-060/
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https://atlas.cern/updates/briefing/search-long-lived-particles

Long-lived particles

EXOT-2019-05 arXiv:2206.12181 EXOT-2019-29 arxXiv:2204.11988

 Higgs decays to dark photons with m O(MeV-GeV) * Heavy neutral leptons, displaced vertex
. Branching fractions > 1% excluded at 95% CL for a * limits are given for single-flavor and multiflavor mixing scenarios for
Higgs decaying into two dark photons for dark- both normal and inverted neutrino-mass hierarchies.

photon mean proper decay lengths between 10 mm
and 250 mm and masses between 0.4 GeV and 2
GeV.

SUSY-2018-42 arXiv:2205.06013

* massive, charged, long-lived particles

EXOT-2019-23 arXiv:2203.01009

* Neutral, pair-produced, displaced jets in the hadronic e Slowed-down, high transverse momenta and anomalously large
calorimeter. specific ionisation losses,
* Long-lived Higgs decays * Interpretations for pair-production of R-hadrons, charginos and staus

e branching ratios for SM Higgs > 10% are at 95% CL for LLPs
with proper lifetime between 20 mm and 10 m depending on the
model.

e Upper limits on the cross-section xBR for scalars with a mass of
60 GeV and between 200 GeV and 1 TeV.

UPPSALA
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https://atlas.cern/updates/briefing/search-long-lived-particles
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2019-05/
https://arxiv.org/abs/2206.12181
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2019-23/
https://arxiv.org/abs/2203.01009
https://arxiv.org/abs/2204.11988
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2019-29/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2018-42/
https://arxiv.org/abs/2205.06013
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Measurement of the properties of Higgs boson production at \/Js=13 TeV in the
H—yy channel using 139 fb-1 of pp collision data with the ATLAS experiment

e https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/
HIGG-2020-16/

* Measurements of Higgs boson production cross-sections are carried out in
the diphoton decay channel using 139 fb—-1 of pp collision data at 13 TeV

process of a Higgs boson with a single top quark, which has a unique 500
sensitivity to the sign of the top quark Yukawa coupling. Higgs boson

collected by the ATLAS experiment at the LHC. The analysis is based on E 2200 ¢ Data ATLAS =
the definition of 101 distinct signal regions using machine-learning | E— Background r\lné =_11szg%\é, égs\a/ fo' 2
techniques. The inclusive Higgs boson signal strength in the diphoton = - Signal + Background HT =
channel is measured to be 1.04+0.10-0.09. Cross-sections for gluon-gluon 2 15008 IA”fanggOf'e? T
fusion, vector-boson fusion, associated production with a W or Z boson, 5 = g(= Tnclu)si"\‘/’g'g ed sum 2
and top associated production processes are reported. An upper limit of 10 £ 1000 *Seeq,ye,

times the Standard Model prediction is set for the associated production 7 -

production is further characterized through measurements of Simplified 2 100 &
Template Cross-Sections (STXS). In total, cross-sections of 28 STXS f 505

regions are measured. The measured STXS cross-sections are compatible 5 ok o

with their Standard Model predictions, with a p-value of 93 %. The ‘f b
measurements are also used to set constraints on Higgs boson coupling g 110 120 130 140 150 160
strengths, as well as on new interactions beyond the Standard Model in an 0 m,, [GeV]

effective field theory approach. No significant deviations from the Standard
Model predictions are observed in these measurements, which provide
significant sensitivity improvements compared to the previous ATLAS
results.

e

e
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2020-16/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2020-16/

Inclusive-photon production and its dependence on photon isolation In pp
collisions at 13 TeV using 139 fb-1 of ATLAS data

« https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-
CONF-2022-065/

 Measurements of differential cross sections for inclusive isolated-photon
production in pp collisions at a centre-of-mass energy of 13 TeV provided by
the LHC and using an integrated luminosity of 139 fb—1 of ATLAS data are
presented. The cross sections are measured as functions of the photon
transverse energy in different regions of photon pseudorapidity. The photons
are required to be isolated by means of a fixed-cone method with two
different cone radii, 0.2 and 0.4. The dependence of the inclusive-photon
production on the photon isolation is investigated by measuring the fiducial
cross sections as functions of the isolation-cone radius and the ratios of the
differential cross sections with different radii in different regions of photon
pseudorapidity. The measurements presented here, with a more granular
segmentation in photon pseudorapidity leading to a more detailed
experimental input to fits of the proton parton distribution functions and with
different isolation radii, constitute an improvement with respect to those
published by ATLAS earlier. These improvements provide a more in-depth
test of the theoretical predictions. Next-to-leading-order QCD predictions
from JETPHOX and SHERPA and next-to-next-to-leading-order QCD
predictions from NNLOJET are compared to the measurements, using
several parameterisations of the proton parton distribution functions. The
measured cross sections are well described by the fixed-order QCD
predictions within the experimental and theoretical uncertainties in most of
the investigated phase-space region.

e

e
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-065/
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Search for pair-produced vector-like top and bottom partners in events with
large missing transverse momentum in pp collisions with the ATLAS detector

) VIS’
.‘._-_-‘\.k PN,
) J\V;’.\,;-v\.f
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o https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/

EXOT-2019-08/

* A search for pair-produced vector-like quarks using events

with exactly one lepton (e or u), at least four jets including at
least one b-tagged jet, and large missing transverse
momentum is presented. Data from proton-proton collisions at
a centre-of-mass energy of 13 TeV, recorded by the ATLAS
detector at the LHC from 2015 to 2018 and corresponding to
an integrated luminosity of 139 fb—1, are analysed. Vector-like
partners T and B of the top and bottom quarks are considered,
as is a vector-like X with charge +5/3, assuming their decay
into a W, Z, or Higgs boson and a third-generation quark. No
significant deviations from the Standard Model expectation are
observed. Upper limits on the production cross-section of T
and B quark pairs as a function of their mass are derived for
various decay branching ratio scenarios. The strongest lower
limits on the masses are 1.59 TeV assuming mass-degenerate
VLQs and branching ratios corresponding to the weak-isospin
doublet model, and 1.47 TeV (1.46 TeV) for exclusive T2t (B/
X—Wt) decays. In addition, lower limits on the T and B quark
masses are derived for all possible branching ratios.
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ATLAS
Search for heavy Higgs bosons from a g2HDM in multilepton plus b-jets final™ =
states in pp collisions at 13 TeV with the ATLAS detector

e https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONENOTES/ATLAS-
CONF-2022-039/

[ R Rl Rl L S A RN R AR RN
* A search for new heavy scalars with flavour-violating decays in final states G 200 ASTi'?gTF;r\?llTégafg1 ;[S)%tr?al ttq -2:322: tstfﬂ—:
with multiple leptons and b-tagged jets is presented. The results are 180 g2HDM | WSignalttq [l Signal titt
interpreted in terms of a general two-Higgs-doublet-model involving an " 5,55+ + CATsstt IMFourtop ttw .
additional scalar with couplings to the top-quark and the three up-type 160 5 ot Fit ttH Wiz
quarks (p tt,ptc, andptu). The targeted signals lead to final states with 140 tty*(low mass) [llDiboson -
either a same-sign top-quark pair, three top-quarks, or four top-quarks. - -:',IZL Cony -(H)Deilsm .
The search is based on a dataset of proton-proton collisions at 13 TeV 120g Other ~ Uncertainty ]
recorded with the ATLAS detector during Run 2 of the Large Hadron 1100 SN S— .- Pre-Fit Bkgd. =
Collider, corresponding to an integrated luminosity of 139 fb—-1. Events are B ; + N
categorised depending on the multiplicity of light charged leptons 80 + 2 -
(electrons or muons), total lepton charge, and a deep-neural-network- 60 S + : -
based categorisation to enhance the purity of each of the signals. A mild o i .
excess is observed over the Standard Model expectation corresponding to 40 e <
a local significance of 2.81 standard deviations for a signal with NE e T
mH=1000GeV and ptt =0.32,0tc=0.05, andptu=0.85. Exclusion limits at e e
95% confidence are set on the mass and couplings of the heavy Higgs 3 =
boson. Masses of an additional scalar boson mH between 200-630 L Yoy E
(200-840) GeV with couplings p tt=0.4,p tc =0.2, and ptu=0.2 are observed g e T R M
(expected) to be excluded at 95% confidence level. Additional s 05F E

iInterpretations are provided in models of R-parity violating supersymmetry, O 07 02 03 04 05 06 07 08 09 1

motivated by the recent flavour and (g—2)u anomalies. DNNS®

AR iy
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e https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONENOTES/
ATLAS-CONF-2022-037/

e ~1.3 TeV mass reach low b-jet pT selection sensitivity to t-channel
LQ production

* A search for singly-produced scalar leptoquarks decaying to bt in
proton-proton collisions is performed using Run 2 data from the
Large Hadron Collider corresponding to an integrated luminosity of
139 fb—1 at 13 TeV recorded by the ATLAS detector. The signal
benchmark model considered is a scalar leptoquark with an electric
charge of 4/3e and quantum numbers 3B+L=-2, which decays
exclusively into a b-quark and a t-lepton. The mass range explored
is from 0.4 TeV to 2.5 TeV. No significant excess above the Standard
Model prediction is observed, and 95\% confidence-level upper
limits are set on the production cross-section times branching
fraction of leptoquarks decaying to bt. Considering both single and
pair leptoquark production processes, under the assumption of
exclusive decays of scalar leptoquarks to bt, leptoquark masses
below 1.26 TeV, 1.30 TeV and 1.41 TeV are excluded for a scalar
leptoquark Yukawa coupling to b-quark and t-lepton of 1.0, 1.7 and
2.5, respectively.

Yukawa coupling A

| | | | | | | |
ATLAS Preliminary — Ttgs Egbs'))
) T s 1LQ, (Exp.)
E;13 TeV. 139 b — 1L.Q+LQ.LQ, (Obs.)
95%CcL LQ.+LQ.[Q. (Exp.)

II|IIII|IIII|IIII|IIII|IIII|IIII|IIII

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

| | I | ] | I | ]
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Search for invisible particles produced in association with single top quarks In
proton-proton collisions at 13 TeV with the ATLAS detector

e https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/

CONFNOTES/ATLAS—CONF—2022—036/ _'(B 4 I | I | I | [ | L | I | L I [ | L I L
| o & 105 ATLAS Preliminary & Data —Non-Res. =
* A search for events with one top quark and missing \T E {s=13TeV, 139 "' I Top W Z+jets ]
transverse momentum in the final state is presented. _ ’ . . i
The fully hadronic decay of the top quark is explored by ~ Monotop W+jets [ Single top |
selecting events with a reconstructed boosted top .| SR1bNon-Res. Diboson [tV B
quark topology produced in association with large 10°E" Post-Fit /Z Uncertainty— Pre-Fit Bkg3
missing transverse momentum. The analysis uses 139 - :
fb—1 of proton--proton collision data at a centre-of- -
mass energy of 13 TeV recorded during 2015-2018 by -

the ATLAS detector at the Large Hadron Collider. The 102
results are interpreted in terms of simplified models for

Dark Matter particle production and the single

production of a vector-like T quark. In the absence of a

significant excess with respect to the Standard Model

expectations, 95% confidence-level upper limits on the 10
corresponding cross-sections are obtained. The
production of Dark Matter particles in association with
a single top quark is excluded for masses of a scalar
(vector) mediator up to 5.0 (2.8) TeV assuming a

1

resonant (non-resonant) model, extending the previous _@ = ]
mediator mass limits by 1.5 (0.9) TeV. The production of m 1.25¢ A
a single vector-like T quark is excluded for masses 5\3 Bssssiissss /74////%/////////74/////‘///%/////////////////%
mT<2.2 TeV assuming a coupling to the top quark kT S 0.75E E
=0.5 and a branching ratio for T2t of 25%, = .

representing an improvement with respect to previous 085 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1
mass limits of approximately 500 GeV. XGB

NonRes

UPPSALA
UNIVERSITET Rebeca Gonzalez Suarez (Uppsala University) - HEP2023 4o


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-036/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-036/

ATLAS

EXPERIMENT

Search for leptoquark pair production decaying into t2-t £+ in multilepton final
states in pp collisions at 13 TeV with the ATLAS detector

* https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/
CONENOTES/ATLAS-CONF-2022-052/

* A search for leptoquark pair production decaying to t—f 2+ in

final states with multiple leptons is presented. The search is S ek ATLAS PrelliminaryI . rgataI DlLQ‘:mx 6 Tev) -
based on a dataset of pp collisions at 13 TeV recorded with the € F (s-18TeV.130M mut L Enomeomptl -
ATLAS detector during Run 2 of the Large Hadron Collider, dof g'fgg‘;'_rjg'ons Wober ey
corresponding to an integrated luminosity of 139 fb—1. Events 10| Post-Fit | -
are selected with two or more light leptons (electron or muon) prorp: -

and at least two jets out of which at least one jet identifiedas  ~ 5
coming from b-hadron. Four signal regions, with the requirement T e
of at least three light leptons, are considered based on the

number of predominant lepton flavour. The main background

processes are estimated using dedicated control regions in a (ot
simultaneous fit with the signal regions to data. No excess

above the Standard Model background prediction is observed
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and 95\% Conﬁdence Ievel I|m|tS on the prOdUCtion Cross SeCtion S 102 ey v P gy
times branching ratio are derived as a function of the leptoquark & 150 3
mass. Under the assumption of exclusive decays into te (tu), the é 1é’.".‘T:;’_‘_’T:T_’_’“_’_’{fj‘_’f’}‘“"‘f“”""/’“?‘”‘/’“”‘/‘/’/;/////////////////*////////%
corresponding lower limit on the scalar mixed-generation o OSE j E
leptoquark mass mL Q d mix is at 1.61 (1.64) TeV and on the 0 1000 1500 2000 2500 3000 3500 4000
vector leptoquark mass m U1 at 1.71 (1.73) TeV in minimal My [GeV]

coupling scenario and at 2.0 (2.0) TeV in Yang-Mills scenario.
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e https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/

PUBNOTES/ATL-PHYS-PUB-2022-037/

 Wilson coefficients of the Standard Model Effective

Field Theory (SMEFT) are constrained in a combined
fit of measurements of Higgs boson production and
decay in the framework of Simplified Template Cross
Sections and differential cross-section
measurements of weak boson production at the
ATLAS experiment as well as electroweak precision
observables measured at the LEP and SLC colliders.
The ATLAS measurements are based on 36-139 fb-1
of proton-proton collision data collected at the LHC
at 13 TeV. The SMEFT interpretation is performed
using a combined likelihood function that takes into
account experimental uncertainties and their
correlation as well as theoretical uncertainties on
Standard Model predictions. Constraints on 28
Wilson coefficients and their mutually orthogonal
linear combinations are determined. No new
deviations from the SM are observed.
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Combined effective field theory interpretation of Higgs boson and weak boson
production and decay with ATLAS data and electroweak precision observables
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Search for non-resonant pair production of Higgs bosons in the bb bb™ fina?
state in pp collisions at 13 TeV with the ATLAS detector

* https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/

> S =% B IR L L B N B IR =

CONFENOTES/ATLAS-CONF-2022-035%/ @ s0- ATLAS Preliminary Post Fit Background
= = -1 \ Stat. + Syst. Error _J

e "A search for non-resonant Higgs boson pair SR R k\i\\ i ;a:y =
production in the bb™ bb™ final state is presented. The £ O0E 05 <|An| <1.0, Xy >0.95 -
analysis uses 126 fb —1 of pp collision data at 13 TeV O SOE @‘ﬁ mox ey C
collected with the ATLAS detector at the Large " 400 T =
Hadron Collider, and targets both the gluon-gluon 300 E
fusion and vector-boson fusion production modes. 2003? E
No evidence for signal is found and the observed 100 5 e —
(expected) upper limit on the cross section for non- o=t L T -
resonant Higgs boson pair production is determined B ST | R ﬂ—t
to be 5.4 (8.1) times the Standard Model predicted L 1) Bt s 1 S
cross-section at 95% confidence level. Constraints g - | | | _+|_ | | E
are placed upon modifiers to the HHH andHHWVV 05 300 200 500 600 700 800 _ 900 1000
couplings. The observed (expected) constraints on Mun [GeV]

the HHH coupling modifier, kA, are determined to be
[-3.9, 11.1] ([-4.6, 10.8]) at 95% confidence level,
while the corresponding constraints for the HHVV
coupling modifier, k2V, are [-0.03, 2.11] ([-0.05,
2.12])."
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Studies of the muon momentum calibration and performance of the ATLA
detector with pp collisions at 13TeV

 https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/

PAPERS/MUQON-2022-01/ B O.4prerTrTrTTrTTTTT
8 - ATLAS

* This paper presents the muon momentum calibration and g 0.35( 5= 13 Tev, 1391
performance studies for the ATLAS detector based on EZ 0 3}_ Y o
the pp collisions data sample produced at 13 TeV at the ©  F Combined tracks
LHC during Run 2 and corresponding to an integrated 0.25F Atternative method
luminosity of 139 fb—1 An innovative approach is used to .
correct for potential charge-dependent momentum 0.2}
biases related to the knowledge of the detector .
geometry, using the Z—uu resonance. The muon 0.15¢

momentum scale and resolution are measured using
samples of J/Y— yu and Z—uu events. A calibration
procedure is defined and applied to simulated data to 0.05
match the performance measured in real data. The

calibration is validated using an independent sample of | I P

Y— uu events. At the Z (J/Y) peak, the momentum scale
is measured with an uncertainty at the 0.05% (0.1%)
level, and the resolution is measured with an uncertainty
at the 1.5% (2%) level. The charge-dependent bias is -
removed with a dedicated in situ correction for momenta

lation

Data

Imu

0.95

S

up to 450 GeV with a precision better than 0.03 TeV-1.
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Tools for estimating fake/non-prompt lepton backgrounds with the ATLAS

detector at the LHC

e https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/

PAPERS/EGAM-2019-01/

 Measurements and searches performed with the

UPPSALA
UNIVERSITET

ATLAS detector at the CERN Large Hadron Collider
often involve signatures with one or more prompt
leptons. Such analyses are subject to fake/non-
prompt' lepton backgrounds, where either a hadron
or a lepton from a hadron decay or an electron from
a photon conversion satisfies the prompt-lepton
selection criteria. These backgrounds often arise
within a hadronic jet because of particle decays in
the showering process, particle misidentification or
particle interactions with the detector material. As it
Is challenging to model these processes with high
accuracy Iin simulation, their estimation typically uses
data-driven methods. Three methods for carrying out
this estimation are described, along with their
implementation in ATLAS and their performance.

Events

e
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ATLAS flavour-tagging algorithms for the LHC Run 2 pp collision dataset

* https://atlas.web.cern.ch/Atlas/GROUPS/
PHYSICS/PAPERS/FTAG-2019-07/

. . -§ 105 — /;TL:AS !S.imlulatlionl S IDL;re:lb=160°lA> -

* The flavour-tagging algorithms developed by the 8 | YS=13Te, tiovenss ——- DLire,=70%

: . = - Anti-kt R = 0.4 PFlow jets, f.=0.018 — DL1 =77% -

ATLAS Collaboration and. qsed to analyse its B[ 20GoV < pr <250 GeV, In] < 25 — DU:::SS%_

dataset of 13 TeV pp collisions from Run 2 of the 510 s
Large Hadron Collider are presented. These new ks

tagging algorithms are based on recurrent and S10°F e R —

deep neural networks, and their performance is = = e :

evaluated in simulated collision events. These = ]

developments yield considerable improvements e
over previous jet-flavour identification strategies. — —
At the 70% b-jet identification efficiency operating
point, light-jet (charm-jet) rejection factors of 600
(11) are achieved in a sample of simulated
Standard Model tf events; similarly, at a c-jet
identification efficiency of 30%, a light-jet (b-jet)
rejection factor of 70 (9) is obtained.

Ratio to 70%
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ATLAS Pixel detector readies to tackle Run 3

—h

o https://atlas.cern/Updates/Briefing/
ATLAS-Pixel-Detector-Run3

0.9

e https://atlas.web.cern.ch/Atlas/ 0-8

GROUPS/PHYSICS/PUBNOTES/ATL -
PHYS-PUB-2022-033/
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ATLAS Long-lived Particle Searches™ - 95% CL Exclusion

ATLAS Preliminary

Status: July 2022 [£dt = (32.8 - 139) fb! V5 =13 TeV
Model Signature  [£dt[b] Lifetime limit Reference
T T T T TTIrI1 T T T T TrIrl T T T T TTITI1 T T 1T T TITrIrI T T 1T T Trrl T T T T L

RPV T — uq displaced vix + muon 136 t lifetime | | | | 0.003-6.0 m | m(t)=1.4 Te{/ 2003.11956

RPV/\"/&’ — eev/euv/uuy displaced lepton pair 32.8 ,\7‘1’ lifetime 0.003-1.0 m m(§)= 1.6 TeV, m({J)= 1.3 TeV 1907.10037

GGM Y - ZG displaced dimuon 329 | lifetime 0.029-18.0m  m(g)=1.1TeV, m({])= 1.0 TeV 1808.03057

GMSB non-pointing or delayed y 139 /\7[1) lifetime 0.24-2.4 m m(§9, G)= 60, 20 GeV, By = 2% CERN-EP-2022-096

GMSB? — (G displaced lepton 139 | 7 lifetime 6-750 mm m(f)= 600 GeV 2011.07812
<>,.) GMSB 7 — G displaced lepton 139 7 lifetime 9-270 mm m(%)= 200 GeV 2011.07812
8 AMSB pp — ¥:?, ¥ ¥7  disappearing track 136 ,\7;“ lifetime 0.06-3.06 m m(¢%)= 650 GeV 2201.02472

AMSB pp — ¥i¢2, ¥ 1 large pixel dE/dx 139 X/f lifetime 0.3-30.0 m m(i)= 600 GeV 2205.06013

Stealth SUSY 2 MS vertices 36.1 S lifetime 0.1-519m B(g — S5g)= 0.1, m(g)= 500 GeV 1811.07370

Split SUSY large pixel dE/dx 139 g lifetime >0.45m m(g)=1.8 TeV, m({?)= 100 GeV 2205.06013

Split SUSY displaced vtx + ET'ss 328 g lifetime 0.03-13.2m m(g)=1.8TeV, m(¢])= 100 GeV 1710.04901

Split SUSY 0¢,2-6jets +E{Pi55 36.1 g lifetime 0.0-2.1 m m(g)=1.8TeV, m({?)= 100 GeV | ATLAS-CONF-2018-003

H—ss 2 MS vertices 139 s lifetime 0.31-72.4 m m(s)= 35 GeV 2203.00587
o H—ss 2 low-EMF trackless jets 139 s lifetime 0.19-6.94 m m(s)= 35 GeV 2203.01009
f? VH with H — ss — bbbb  2( + 2 displ. vertices 139 s lifetime 4-85 mm m(s)= 35 GeV 2107.06092
% FRVZH — 2yq + X 2 u—jets 139 vd lifetime 0.654-939 mm m(y4)= 400 MeV 2206.12181
é FRVZ H — 4y, + X 2 p—jets 139 | y4 lifetime 2.7-534 mm m(yq)= 400 MeV 2206.12181
b H— Z4Z,4 displaced dimuon 32.9 Z4 lifetime 0.009-24.0 m m(Zy)= 40 GeV 1808.03057

H— ZZ4 2 e, u + low-EMF trackless jet 36.1 Z4 lifetime 0.21-5.2 m m(Zy4)=10 GeV 1811.02542

®(200 GeV) — ss low-EMF trk-less jets, MS vix 36.1 s lifetime 0.41-51.5m o X B=1pb, m(s)= 50 GeV 1902.03094
o
% ® (600 GeV) — ss low-EMF trk-less jets, MS vix 36.1 s lifetime 0.04-21.5m o X B=1pb, m(s)=50 GeV 1902.03094
2 b(1TeV) > ss low-EMF trk-less jets, MS vitx 36.1 s lifetime 0.06-52.4 m o X B=1pb, m(s)= 150 GeV 1902.03094

W — Nt,N — tty displaced vtx (uu,ue, ee) + u 139 N lifetime 0.74-42 mm m(N)= 6 GeV, Dirac 2204.11988

W — Nt,N — tty displaced vtx (uu,ue, ee) + u 139 N lifetime 3.1-33 mm m(N)= 6 GeV, Majorana 2204.11988
% W — Nt,N — {ty displaced vtx (uu,ue, ee) + e 139 N lifetime 0.49-81 mm m(N)= 6 GeV, Dirac 2204.11988

W — Nt,N — ly displaced vitx (uu,ue, ee) + e 139 N lifetime 0.39-51 mm m(N)= 6 GeV, Majorana 2204.11988

] L0 el g sl b3 a3l L3 gl L3 gl L3 3
0.001 0.01 0.1 1 10 100 cT [m]
Vs =13 TeV Vs =13 TeV
partial data full data I A WEEET] Ll Ll Ll Ll I
0.001 0.01 0.1 1 10 100

*Only a selection of the available lifetime limits is shown.
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ATLAS Heavy Particle Searches™ - 95% CL Upper Exclusion Limits

Status: July 2022

ATLAS Preliminary

[£ dt = (3.6 -139) fb*

coow PATLAS

A Jetst EM®® [Ldt[fb! o
MOdeI : y T T f [ ]I 1 1 I ILIrrIIItI 1 1 LI | l 1 1 Ll 1 1 1 LI I L] Ll 1 1 Reference E X P E R I M E N T
&  ADD Gkk +g/q Oe 7,y 1-4j]  Yes 139 | Mp 11.2TeV n=2 2102.10874
Re) ADD non-resonant yy 2y = - 36.7 Ms 8.6 TeV n =3 HLZ NLO 1707.04147
2  ADD QBH - 2] - 139 | My, 94TeV n=6 1910.08447
®©  ADD BH multijet - >3] - 3.6 Mqh 9.55TeV n =6, Mp=3TeV,rot BH 1512.02586
£ RS1Gkx — vy 2y - - 139 | Gk mass 4.5 TeV k/Mp = 0.1 2102.13405
S BukRS Gkx —» WW/ZZ multi-channel 36.1 | Gkk mass 2.3 TeV k/Mp; =1.0 1808.02380
S BukRS Gkk —» WV - tvqq 1epu 2j/1J  Yes 139 | Gkk mass 2.0 TeV k/Mp = 1.0 2004.14636
> Bulk RS gk — tt le,u >1b,>1J/2] Yes 36.1 gkk mass 3.8 TeV F/m=15% 1804.10823
- 2UED / RPP 1eu >2Db, >3] Yes 36.1 KK mass 1.8 TeV Tier (1,1), B(A®Y - tt) =1 1803.09678
SSM Z’ — (¢ 2e,pu - - 139 Z’ mass 5.1 TeV 1903.06248
SSMZ" - 1t 2T - - 36.1 Z’ mass 2.42 TeV 1709.07242
b Leptophobic Z’ — bb - 2b - 36.1 Z’' mass 2.1 TeV 1805.09299
o Leptophobic Z" — tt Oe,u >1b,>2J Yes 139 Z’ mass 4.1 TeV M/m=12% 2005.05138
S  SSM W’ - ¢y 1e pu - Yes 139 | W’ mass 6.0 TeV 1906.05609
Q SSM W’ — 1v 17 = Yes 139 W’ mass 5.0 TeV ATLAS-CONF-2021-025
S SSMW’ —tb - >1b >1J - 139 | W’ mass 4.4 TeV ATLAS-CONF-2021-043
S HVT W’ - WZ — fvggmodel B 1 e,u 2j/1J Yes 139 W’ mass 4.3 TeV gv =3 2004.14636
8 HVT W — WZ — (v '’ modelC 3 e, pu j (VBF)  Yes 139 | W’ mass 340 GeV gven=1,g=0 ATLAS-CONF-2022-005
HVT W — WH — ¢vbbmodelB 1 e,u 1-2b,1-0] Yes 139 W’ mass 3.3 TeV gv =3 2207.00230
HVT Z2/ - ZH — (t/vvbbmodel B 0,2e,u 1-2b,1-0] Yes 139 Z’ mass 3.2 TeV gv =3 2207.00230
LRSM Wgr — uNg 2 u 1J - 80 Wg mass 5.0 TeV m(Ng) =0.5TeV, g, = gr 1904.12679
Cl qqqq - 2] - 370 |A 21.8 TeV 7, 1703.09127
—  Clttqq 2e = - 139 | A 358TeV ., 2006.12946
O  Cleebs 2e 1b - 139 | A 1.8 TeV g =1 2105.13847
Cl pubs 2u 1b — 139 | A 2.0 TeV g =1 2105.13847
Cl tttt >Teu 21b,>1] Yes 36.1 A 2.57 TeV |Cael = 4n 1811.02305
Axial-vector med. (Dirac DM) Oe,u,7,y 1-4j Yes 139 Mped 2.1 TeV g84=0.25, g,=1, m(y)=1 GeV 2102.10874
= Pseudo-scalar med. (Dirac DM) Oe,u, 7,y 1-4] Yes 139 Mped 376 GeV gq=1, gy=1, m(x)=1 GeV 2102.10874
Q  Vector med. Z’-2HDM (Dirac DM) O e, u 2b Yes 139 | Mmed 3.1 TeV tanB=1, gz=0.8, m(y)=100 GeV 2108.13391
Pseudo-scalar med. 2HDM+a  multi-channel 139 Mpmed 560 GeV tanfp=1, g,=1, m(y)=10 GeV ATLAS-CONF-2021-036
Scalar LQ 1%t gen 2e >2 | Yes 139 LQ mass 1.8 TeV B=1 2006.05872
Scalar LQ 2" gen 2u >2 | Yes 139 | LQmass 1.7 TeV B=1 2006.05872
Q  ScalarLQ 3" gen 17 2b Yes 139 | LQ;mass 1.2 TeV B(LQ; — br) =1 2108.07665
~J Scalar LQ 3 gen Oe,u >2j,>2b Yes 139 LC!a mass 1.24 TeV B(LQ; —» tv)=1 2004.14060
Scalar LQ 3 gen >2e,u, 217 21j,>21b - 139 LQ;1 mass 1.43 TeV B(LQY — tr) =1 2101.11582
Scalar LQ 3™ gen Oe,;, 217 0-2j,2b  Yes 139 LC!€7 mass 1.26 TeV B(LQ%—» bv) =1 2101.12527
Vector LQ 3" gen 17 2b Yes 139 LQ; mass 1.77 TeV B(LQ; — br) = 0.5, Y-M coupl. 2108.07665
O VIQTT - Zt+ X 2e/2u/>3e,u >1b,>1] - 139 T mass 1.4 TeV SU(2) doublet ATLAS-CONF-2021-024
= @ VLOBB - Wt/Zb+ X multi-channel 36.1 | Bmass 1.34 TeV SU(2) doublet 1808.02343
w O VLQ T5;3Ts3|Ts;3 > Wt+ X 2(SS)/>3eu>1b,>21] Yes 36.1 Ts;3 mass 1.64 TeV B(Ts;3 = Wt)=1, c(Ts;3Wt)=1 1807.11883
S E VLQT - Ht/Zt 1e,u >1b,>3] VYes 139 | T mass 1.8 TeV SU(2) singlet, k7= 0.5 ATLAS-CONF-2021-040
S ® VLQY - Wh Tepu 21b>1] Yes  36.1 Y mass 1.85 TeV B(Y — Wb)=1, cr(Wb)=1 1812.07343
== VLQB - Hb Oeu 2>2b,>1j,>1J - 139 B mass 2.0 TeV SU(2) doublet, kg= 0.3 ATLAS-CONF-2021-018
VLL 7/ — Z7/Ht multi-channel ~ >1] Yes 139 | mass 898 GeV SU(2) doublet ATLAS-CONF-2022-044
No) ‘é’ Excited quark ¢* — qg - 2] - 139 q* mass 6.7 TeV only u* and d*, A = m(q™) 1910.08447
9 O Excited quark g* — qy 1y 1] - 36.7 qQ" mass 5.3 TeVv only v and d*, A = m(q") 1709.10440
9 & Excited quark b — bg = 1b1]j - 139 | b* mass 3.2 TeV 1910.0447
Iy ¢ Excitedlepton ¢ Se,u - - 20.3 A =3.0TeV 1411.2921
Type Il Seesaw 234 e, u >2 ] Yes 139 N°® mass 910 GeV 2202.02039
LRSM Majorana v 2 u 2] - 36.1 Nr mass 3.2 TeV m(Wg) =4.1TeV, g, = gr 1809.11105
P Higgs triplet H** — W*W=* 23,4 e, (SS) various  Yes 139 H** mass 350 GeV DY production 2101.11961
& Higgs triplet H** — (¢ 2,34e,u(SS) - - 139 H** mass 1.08 TeV DY production ATLAS-CONF-2022-010
*O-' Higgs triplet H** — (7 e ut - - 20.3 DY production, B(H* — (r) =1 1411.2921
Multi-charged particles - = - 139 multi-charged particle mass 1.59 TeV DY production, |g| = 5e ATLAS-CONF-2022-034
Magnetic monopoles - — - 34.4 monopole mass 2.37 TeV DY production, |g| = 1gp, spin 1/2 1905.10130
{=13Tev {=13Tev r 3 ol - L 1 1 L v 3 aal 1 1 1 r 1 a3 aal 1 1 1 1
N artial data -
UPPSALA . full data 10 1 10 Mass scale [TeV]
UNIVERSITET *Only a selection of the available mass limits on new states or phenomena is shown. 56

tSmall-radius (large-radius) jets are denoted by the letter j (J).
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— Dijet
Dijet, 139 fb™'; JHEP 03 (2020) 145
Dijet TLA, 29.3 fb™'; PRL 121 (2018) 081801
Dijet+ISR, 79.8 fb™'; PLB 795 (2019) 56

Boosted dijet+ISR, 36.1 fb™'; PLB 788 (2019) 316
Boosted di-b+ISR, 80.5 fb': ATLAS-CONF-2018-052

— tt resonance

36.1 fb™'; EPJC 78 (2018) 565

— bb resonance

139 fo™'; JHEP 03 (2020) 145
miss
ET"*°+jet, 139 fb™'; PRD 103 (2021) 112006

ngssw, 139 fb™"; JHEP 02 (2021) 226
E7*°+V(had), 36.1 fb"'; JHEP 10 (2018) 180

E™°+Z(ll), 139 fo'; PLB 829 (2022) 137066

— XENON1T

PRL 121 (2018) 111302

— PandaX

PRL 127 (2021) 261802

— DarkSide-50

PRL 121 (2018) 081307

— XENON1T MIGD

PRL 123 (2019) 241803
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FRVZ Model
H—>2yd+X
m, =125 GeV

90% CL observed limits

Displaced (139 fb™)
ATLAS-CONF-2022-001
BR=10%
B BR=5%
B BR=1%
B BR-=0.5%
B BR-0.1%

Prompt (20.3 fb™)
JHEP 02 (2016) 062

— BR=10%

Monojet (139 fb™)
ATL-PHYS-PUB-2021-020

—— BR=50%
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jet trigger
lyis| < 0.6

1000 2000

95% CL upper limits

Observed
- -- Expected

—— Boosted dijet + ISR
36.1 fb

Phys. Lett. B 788 (2019) 316

—— Boosted di-b-jet + ISR

80.5fb"
ATLAS-CONF-2018-052

— Resolved dijet + ISR

79.8 & 76.6 tb"
Phys. Lett. B 795 (2019) 56

Resolved di-b-jet + ISR

79.8 & 76.6 fb
Phys. Lett. B 795 (2019) 56

— Dijet TLA

36&293fb
Phys. Rev. Lett. 121 (2018) 081801

S DI-b-Je’[
243 & 1391fb™
Phys. Rev. D 98 (2018) 032016
JHEP 03 (2020) 145
Dijet
139 fb '
JHEP 03 (2020) 145

Dijet angular
Phys. Rev. D 96, 052004 (2017)

—— tt resonance, 1L
36.1 fb
Eur. Phys. J. C 78 (2018) 565

—— tt resonance, OL
139 fb

arXiv:2005.05138

— Dijet + lepton
mZ'A [G eV] ]agé];bos (2020) 151
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September 2022
60 UL L : gg/bb H/A, H/A — 1t _AS

139 fb’ IMENT

t

40 Phys. Rev. Lett. 125 (2020) 051801
30 [ tb)H, H - 1v,36.1fb"
JHEP 09 (2018) 139
[ b(b) H/A, H/A — bb
20 27.8 fb”
Phys. Rev. D 102 (2020) 032004
[ H—ZZ - 4livy, 139 fb”
Eur. Phys. J. C 81 (2021) 332
. | A—>2Zh,h—bb, 139 fb"
arXiv:2207.00230
[ tb)H, H —tb, 139 fb”
JHEP 06 (2021) 145

ATLAS Preliminary .
- H—- WW — Ivlv, 36.1 fb
hMSSM, 95% CL limits Eur.—;hys. J:78 (2018) 24

Run2, Vs =13 TeV @ H - hh — 4b/boyy/bbrr
126 - 139 fb™
— QObserved

ATLAS-CONF-2021-052

——==_h couplings [k, ¥, k]
36.1-79.8 fb”
Phys. Rev. D 101 (2020) 012002

[ ttH/A, H/A — tt, 139 fb
ATLAS-CONF-2022-008

10

N W KO

200 600 700 800
m, [GeV]
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ATLAS Diboson Searches - 95% CL Exclusion Limits

ATLAS Preliminary

Bulk RS (k/Mp; = 1.0)

Gk » WW,ZZ — vvqq, {vqq, ttqq

resolved, boosted

0.3-2.0 TeV

Slats: June 2021 £=(36.1-139) fbL V5 =13TeV
Model Channel’ Strategy” Limit Reference
Bulkk RS (knr. = 35, Ap =3TeV) R — WW,ZZ — wqq, {vqq, (tqq resolved, boosted I I | Eur. Phys. J. C 80 (2020) 1165
Bulk RS (knr. = 35, Ag = 3 TeV) R— WW,ZZ — qqqq boosted JHEP 06 (2020) 042
* RS1 (k/Mp; = 0.01) Gkk — vy resolved arXiv:2102.13405
.é RS1 (k/Mp; = 0.05) Gkk — vy resolved arXiv:2102.13405
G RSt (k/Mp =0.1) GKkk = VY resolved arXiv:2102.13405
"CEB Bulk RS (k/Mp, = 0.5) Gkk = WW — evuy resolved Eur. Phys. J. C 78 (2018) 24
*(;E Bulk RS (k/Mp; = 1.0) Gk — ZZ — L't vt resolved Eur. Phys. J. C 81 (2021) 332
. Bulk RS (k/Mp; = 1.0) Gkk — WW — evuy resolved Eur. Phys. J. C 78 (2018) 24

Eur. Phys. J. C 80 (2020) 1165

1)
c
S
w0
O
Q
o
(&)
S
T
O

Bulk RS (k/Mp; = 1.0) Gkk = WW,ZZ — qqqq boosted 1.3-1.8 TeV JHEP 06 (2020) 042
HVT (gr = -0.55, gy = —0.56) W' — WZ — tve't resolved 0.25-2.26 TeV Phys. Lett. B 787 (2018) 68

HVT (gr = —0.55, gy = —0.56)
HVT (gr = —0.55, gy = —0.56)
HVT (gr = —0.55, gy = —0.56)
HVT (gr = —0.55, gy = —0.56)
HVT (gr = —0.55, gy = —0.56)
HVT (gr = —0.55, gy = —0.56)
HVT (gr = —0.55, g = —0.56)
HVT (gr = —0.55, gy = —0.56)
HVT (gr = —0.55, gy = —0.56)
HVT (gr = 0.14, gy = -2.9)
HVT (gr = 0.14, gy = -2.9)
HVT (gr = 0.14, gy = -2.9)
HVT (gr = 0.14, gy = -2.9)
HVT (gr = 0.14, gy = -2.9)
HVT (gr = 0.14, gy = -2.9)
HVT (gr = 0.14, gy = -2.9)

W' —- WZ — vvqq, tvqq, ({qq

W’ - WH — tvbb
W' - WZ — qqqq
W’ - WH — qqbb
Z" - WW — evuv
Z' - WW — tvqq
Z' — ZH — vvbb, t{bb
Z' - WW — qqqq
Z' — ZH — qqbb

W' — WZ — tvt't’

W' - WZ — vvqq, tvqq, tfqq

W’ —- WH — (vbb
W' - WZ - qqqq
W’ - WH — qqbb
Z' - WW — tvqq
Z' — ZH — vvbb, t{bb

resolved, boosted
resolved, boosted
boosted
boosted
resolved
resolved, boosted
resolved, boosted
boosted
boosted
resolved
resolved, boosted
resolved, boosted
boosted
boosted
resolved, boosted

resolved, boosted

0.3-3.9 TeV
0.4-2.95 TeV
1.3-3.4 TeV
1.5-2.9 TeV
0.2-1.3 TeV
0.3-3.5 TeV
0.3-2.9 TeV
1.3-2.9 TeV

Eur. Phys. J. C 80 (2020) 1165
ATLAS-CONF-2021-026
JHEP 06 (2020) 042
Phys. Rev. D 102 (2020) 112008
Eur. Phys. J. C 78 (2018) 24
Eur. Phys. J. C 80 (2020) 1165
ATLAS-CONF-2020-043
JHEP 06 (2020) 042
Phys. Rev. D 102 (2020) 112008
Phys. Lett. B 787 (2018) 68
Eur. Phys. J. C 80 (2020) 1165
ATLAS-CONF-2021-026
JHEP 06 (2020) 042
Phys. Rev. D 102 (2020) 112008
Eur. Phys. J. C 80 (2020) 1165

ATLAS-CONF-2020-043

HVT (gr = 0.14, gy = -2.9) Z' - WW - qqqq boosted 1.3-3.1 TeV JHEP 06 (2020) 042
HVT (gr = 0.14, gy = -2.9) Z' — ZH — qqbb boosted 1.5-2.65 TeV Phys. Rev. D 102 (2020) 112008
| | | | | | | | ]
0.2 04 0.6 0.8 1 2 3 4 5

Vs =13 TeV

f: 13 TeV
£ =139fb!

£ =36.1fb7!

Excluded mass range [TeV]

*small-radius (large-radius) jets are used in resolved (boosted) events

Twith £ = u, e

MENT
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| J — — —— T
A| TLAS - Total Stat. only
Run 1: ¥s = 7-8 TeV, 25 fb", Run 2: Ys = 13 TeV, 36.1 fb" Total  (Stat. only)
Run 1 H—4I —_— 124.51+0.52 ( £ 0.52) GeV
Run 1 H-yy ———e—— 126.02 £ 0.51 ( £ 0.43) GeV
Run 2 H—4! —e——— 124.79 £ 0.37 ( £ 0.36) GeV
Run 2 H—yy -—ol—- 124.93 £ 0.40 ( £ 0.21) GeV
. Runt1+2 H—o4l = 124.71£0.30 (£ 0.30) GeV

Run 1+2 H—yy 125.32 + 0.35 ( + 0.19) GeV

o R s S R R R e e R R R R R R R R R R R R R R R e e e e e e e e B B B e e e R R R R R R R R R R G R R R R R R R R R R R R R R R R R R R R R R R R R e R e e e e e e e

Run 1 Combined 125.38 £ 0.41 ( £ 0.37) GeV
Run 2 Combined 124.86 + 0.27 ( £ 0.18) GeV
. Run1+2Combined = 124.97 +0.24 (£0.16) GeV
 ATLAS+CMSRuni .*_.—1 “““““““““““““““ 125.00 +0.24 (£0.21) GeV
o o b oy o by by by
123 124 125 126 127 128
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ATLAS Vs =13 TeV, 24.5-79.8 b
m,, =125.09 GeV, ly, | < 2.5

68% CL.: g — ——
95% CL:
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ATLAS Preliminary My, from cross-section measurements
September 2019
NNLO+NNLL: tt inclusive, 7 TeV 2014 1714+ 2.6
NNLO+NNLL: tt inclusive, 8 TeV 2014 1741+ 2.7
NNLO+NNLL: tt inclusive, 7-8 TeV 2014 172972
NNLO+NNLL: tt inclusive, 13 TeV 2019 173177
NLO: tt+1 jet, 7 TeV 2015 173.77%7
NLO: tt leptonic differential, 8 TeV 2017 173.2+1.6
NLO: tt+1 jet, 8 TeV 2019 171177
My, from top quark decay, 2018 172.69+ 0.48
l | | I I | ] | | l I I | l | | | | EEE l l | | I | I
140 150 160 170 180 190

M o0 [GeV]
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ATLAS+CMS Preliminary Run 2, Ys = 13 TeV, November 2022 ﬁ];!ﬂﬁl\,sT
LHCIOpPWG
c.-=12.0 3% (scale) fb ’[IO ; s%tat — |
JHEP 02 (2018) 031 ' '
NLO QCD+EW
G.. T tot. (stat. = syst.) Obs. (Exp.) Sig.
ATLAS, 2LSS/3L, 139 fb : o
EPJC 80 (2020) 1085 H—a— 2474 (5 J_r4 ) o 4.3 (24) o
ATLAS, 1L/2LOS, 139 fb™ 17 e 415
JHEP 11 (2021) 118 | 2675 (8J_r3)fb 1.9(1.0)o
ATLAS, comb., 139 fb™ . B
JHEP 11 (2021) 118 ARREE 2475(47,) b 4.7(2.6) o
CMS, 2LSS/3L, 137 b -
EPJC 80 (2020) 75 1 B 12.6 5, fb 26 (2.7)0
CMS, 1L/2LOS, 35.8 fb 420
JHEP 11 (2019) 082 ° "_' 0™ 1b 0.0(0.4) 0
CMS, 1L/2LOS/all-had, 138 fb _ i3
CMS-PAS-TOP-21-005 * F——— 38 :L11 o 3.7(1.5) o
CMS, comb., 138 fb™ .5
CMS-PAS-TOP-21-005 * T 17 5 1b 3.9(3.2) o
*Preliminary | | | | | |
0 20 40 60 80 100 120
G g [
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ATLAS+CMS Preliminary 95%CL upper limits €<—@ ATLAS <—@ CMS
LHCIopWG 1] arXiv:2208.11415 2] PRL 129 (2022) 032001
3] arXiv:2205.02537 (LH) 4] JHEP 04 (2016) 035
November 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 — SM 2HDM(FV) EE 2HDM(FC)
from arXiv:1311.2028 —JMSSM [_]RPV RS
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