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. Muon New Small Wheels to replace
?AT LAS deteCtOr N RU N 3 innermost forward Muon station to
e improve Level 1 trigger
arxiv:2305.16623 * maintain good tracking in end-cap region
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https://arxiv.org/abs/2305.16623

?Run 3 so far (1)

Delivered Luminosity [fo |
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¢ 66 fb! of data recorded in Run 3
¢ 93(94)% data taking efficiency in 2022(2023)

¢ High data-quality efficiency
¢ Target Run2+3: 450 fb! by the end of 2025
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?Run 3 so far (2)
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Mean Number of Interactions per Crossing
¢ Mean pileup increased to 60
¢ Phase-1 upgrades vital to keep trigger rate under control by reducing rate by:
- 5 kHz by eFEX (L1Calo)
- 6 kHz by NSW
— 2 kHz by muon-tile coincidence
¢ Pixel coping with those conditions despite outer layers being designed for p =23
— optimised operational settings and new DAQ



?New triggers for Run 3 (1)

Rate [kHZ]

¢ L1-Muon:

— good efficiency

decrease of rate with coincidences with Tile and NSW
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?New triggers for Run 3 (2)

¢ 1L1-Calo:

- decrease of trigger rate
— 1increase of trigger efficiency
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arxiv:2306.11379

?First Run 3 measurements! arxiv:2308.09529

ATLAS-CONF-2023-062

¢ Rediscovery of SM at 13.6 Te
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https://arxiv.org/abs/2306.11379
https://arxiv.org/abs/2308.09529
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-062

C-jet rejection

ATL-PHYS-PUB-2022-027
. " FTAG-2023-01
Performance: flavour-tagging e e ooa 0o
¢ New Graph Neural Network ¢ Boosted H— bb/cc tagging:
algorithms (GN) for Run 3 — new algorithm using a transformer
¢ Rejections over time for a 70% neural network architecture: GN2X
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¢ For 50% signal efficiency:
— top rejection increased by factor 1.6
- multijet rejection by a factor 2.5


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-027/
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?Performance: e/y calibration Av:2309. 0547

¢ Improved electron and photon energy calibration
¢ Energy scale: factor 2-3 with respect to previous calibration
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¢ Calibration uncertainties:
— electrons: 0.4% at 10 GeV, 0.02% at Z mass, 0.3 % at 1 TeV
— photons: 0.2 % at 60 GeV
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https://arxiv.org/abs/2309.05471

. Iv:2308.07216
% Higgs boson mass
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https://arxiv.org/abs/2308.07216
https://arxiv.org/abs/2308.04775

?W boson mass ATLAS-CONF-2023-004

¢ Re-analysis of the 7 TeV dataset with improved statistical methods and
refinements in the treatment of the data

¢ W mass determined by fitting the kinematic distributions of the decay
leptons in simulation to the data

— new measurement simultaneously adjusts the systematic uncertainties together
with the W mass: reduces several systematic uncertainties, particularly those
related to the theoretical modelling of W-boson production and decay

¢ Special low-p run at 5 TeV in 2017 to validate the modelling of p.."
¢ Modern PDF sets 0 e comraion | am1 AG oo
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-004/

?Top quark mass

ATLAS-CONF-2023-066

¢ Combination of 15 top quark mass measurements by ATLAS and CMS

ATLAS+CMS Preliminary Ys=7,8 TeV
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-066/

@Quantum entanglement with top quark #™= o=

¢ Quantum entanglement: predicted in the 1930s, entangled pairs of non-
relativistic photons measured in the 1980s (Nobel Prizg 2022)

¢ Top quark decays before it has time
to hadronise, transferring all of its

quantum numbers to its decay

particles = possible to reconstruct ~ -o1f ATLAS Preliminary Gon
the quantum state of a top quark /5=13TeV, 140 fo
— degree of entanglement (D) from ! ;
the angular separation of the decay 2 |- B ®
products & O —— .
* D <-1/3 = entanglement %
¢ top-quark pairs at production - - ---- Limit (Powheg + Pythiag) |
threshold: max entanglement L o @ e = Uit (Powneg + Herwig?) |
expected é . : IEz\t/vaheg+Pythia8 (hva)
Powheg + Herwig7 (hva) |

-0.6 _ _ _
340 <m(tf) <380 380 <m(tf) <500 m(tf) > 500

Invariant Mass Range [GeV]

¢ Entanglement observed with a significance of more than 5¢
¢ Highest-energy measurement ever!

— 12 orders of magnitude above usual measurements 14



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-069/

?Standard Model: VBS arxiv:2004.10612 ,

¢ Vector Boson Scattering: probing EW symmetry

— SM only allows WWWW, WWyy, WWZy and WWZZ,
forbidding interactions among four neutral bosons

— broad research programme

Y

¢ Electroweak VVijj production via Vector Boson Scattering: ¢

WWijj: observed in 2019
WZjj: observed in 2019
Zyjj. observed in 2022
ZZjj. observed in 2023
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https://arxiv.org/abs/2004.10612

?BSM searches

¢ Huge search program

— ~70 new results in the past year

Co

Ext

eSS
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?BSI\/I searches

¢ Huge search program

ATLAS Heavy Particle Searches*

— ~70 new results in the past year

Co

95% CL Upper Exclusion Limits
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ATLAS Preliminary

Status: March 2023 fLdt=(3.6-139)fb" \5=13TeV
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T T
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§  ADDnon-resonant yy 2y - - 367 [Ms 86TeV  n=3HZNLO 1707.04147

£ ADDQBH - 2j - 139 | Ma 94TeV n-6 1910.08447

T | ADD BH muliiet - =3j - 3.6 | M 9.55TeV. n=6,Mp=3TeV, ot BH 1512.02586

© | RS1Gk 2y - - 139 | Giacmass 45Tev KW~ 0.1 2102.13405

£ | BUKRS Gyx — WW/ZZ multi-channel 36.1 | G mass 23TeV KMo =10 1808.02380

W Bulk RS gk — tt 21b 21J/9) Yes 361 | Bkxmass 3.8TeV Tim=15% 1804.10823

2UED/ RPP lep 22b >3] Yes 361 [KKmass 1.8 TeV Tier (1,1), B(AMD — 1) =1 1803.09678

SSM Z' — ¢t 2ep - - 139 |[Z/mass 5.1TeV 1903.06248

@ | SSMZ' T 27 - - 361 |Zmass 2.42TeV 1709.07242

€ Leptophobic 2’ — bb - 2b - 361 [Z'mass 21TeV 1805.09299

@ Leptophobic Z' — tt Oep 21b22J Yes 139 | Z'mass 44 Tev Tim=12% 2005.05138

S  ssMW ey Ten - Yes 139 | W<mass 6.0 TeV 1906.05609
(Y SSM W’ — 1v 1t - Yes 139 W’ mass 5.0 TeV ATLAS-CONF-2021-025
S SsMW > 2b>1J - 139 | W’ mass 24TeV ATLAS-CONF-2021-043

& | HVT W — WZ model B 2eu  2j/1J  Yes 139 | W mass 43TeV 3 200414636

O | HVT W' - WZ - 6v ¢ model C 3 eu  2j(VBF) Yes 139  [wmass 340 GeV gven=1g =0 2207.03925

HVT Z' - WW model B teu  2)/1J Yes 139 |2 mass 39Tev o= 2004.14636

LRSM Wg — uNg 24 1J - 80 | Wg mass 5.0 TeV m(Ng) =0.5TeV, g = gx 1904.12679

Clgqqq - 2j - 37.0 (A 21.8TeV 7, 1703.09127

Clttqq 2en - - 139 |A 38TV 2006.12946

Cl eebs 2e 1b - 139 [A 18TeV 2105.13847

Clupubs 2u 1b - 139 [A 2.0 TeV 210513347

Cl teet 2les  21b>21) Yes 361 | A 257 TeV. 1811.02305
Axial-vector med. (Dirac DM) - 2 - 139 | 38TeV 25.g 1, m(x)=10 TeV ATL-PHYS-PUB-2022-036

= Pseudo-scalarmed. (DiracDM) Oe7.y 1-4] Yes 139 | Mmea 376 GeV » mlx)=1 GeV 2102.10874

Q  Vector med. Z’-2HDM (DiracDM) O e, 2b Yes 139 | mz 3.0TeV Sz =0.8, m(y)=100 GeV 2108.13391
Pseudo-scalar med. 2HDM+a _ multi-channel 139 | ms 800 GeV. &=1. m(x)=10GeV ATLAS-CONF-2021-036

Scalar LQ 1% gen 2e >2j  Yes 139 |LQmass 18TeV 2006 05872

Scalar LQ 2™ gen 2p >2]  Yes 139 [LQmass 1.7 TeV. = 2006.0872

Scalar LQ 3 gen 1T 2b Yes 139 |LQymass 1.49 TeV. BILQY - br) =1 2303.01294

O ScalarLQ 37 gen eu  22j,22b  Yes 139 Loa e 1.24 TeV BLQY - tv) ~ 1 2004.14060

= Scalar LQ 3" gen 22equ21721j,21b - 139 [0 mass 1.43 TeV. BILQ - tr) = 210111582

Scalar LQ 3 gen Oe 217 0-2),2b Yes 139 LQ% mass 1.26 TeV. BLQS - by) ~ 1 2101.12527
Vector LQ mix gen multi-channel 1], 21b  Yes 139 | LQymass 207TeV (U, - tu) =1, M coupl. ATLAS-CONF2022-052

Vector LQ 3" gen 3 >1b Yes 139 | LQj mass 1.96 TeV' B(LQY — br) — 1, Y-M coupl 2303.01294

VLQ TT > Ze 4+ X 2el2u/23ep 210,21 - 139 [Fmass 1.46 TeV. SU(2) doublet 2210.15413

Lo viaBss- WyZb+ X multi-channel 361 mass 1.34 TeV SU[2) doublet 1808.02343

L6 VLQTs;3TsplTss » We+ X 2(SS)=3eu > Yes  36.1 | Tsamass 1.64 TeV. B( To3 — We) c('r5 W)= 1 1807.11883
SE VIQT - Hejzt Teu Yes 139 | Tmass 1.8TeV. SU(2) singlet, « ATLAS-CONF-2021-040

g & VLAY > Wb leu Yes 361 | Ymass 1.85 TeV. B(Y - Wh)=1, CR(Wb) 1 1812.07343
> viQB - Hb eu - 139 B mass 2.0TeV SU(2) doublet, xg= 0.3 ATLAS-CONF-2021-018

VLL < — Zr/Hr multi-channe! Yes 139 |/mass 898 GeV. SU(2) doublet 2303.05441

5 & Excitedquark g - gg - 2j - 139 |\atmass 6.7 TeV only u* and d*, A = m(q") 1910.08447

S E Exitedquatk g’ - ay 1y 1] 367 | aq*mass 53TeV only o and d', A = m(q") 170910440

W8 Excited quark b — bg - 1b1j - 139 | b* mass 32TeV 1910.08447

Excited lepton 7 27 =2j - 139 |=*mass 4.6TeV A=46TeV 2303.09444

Type lll Seesaw 234epu 22j Yes 139 |IN®mass 910 GeV 2202.02039

LRSM Majorana v 2u 2j - 361 |Ngmass 32TeV m(We) = 4.1TeV, gt = gr 1809.11105

©  Higgstriplet H** — W*W* 23,4 €4 (SS) various  Yes 139 | H*= mass 350 GeV' DY production 2101.11961

£ Higgs triplet H** — (¢ 234 &1 (S9) - 139 | HE* ma 1.08 TeV DY production 221107505
O  Multi-charged particles - - 139 | multi-charged particle mass 1.59 TeV. DY production, |ql = ATLAS-CONF-2022-034

Magnetic monopoles — — - 34.4 | monopole mass 2.37 TeV oY pmduc\lun lel= lgg spin 1/2 1905.10130

Vs=13TeV | y5=13TeV sl s P | N P | N
partial data full data 1

*Only a selection of the available mass limits on new states or phenomena is shown.
radius (large-radius) jets are denoted by the letter j (J).

TSmall-

10 Mass scale [TeV]

ATLAS SUSY Searches* - 95% CL Lower Limits

/\

ATLAS Preliminary

August 2023 Vs=13TeV
Model Signature  [£dt ™) Mass limit Reference
T
3, G-t 2 26jels 7™ 140 |GNIRIBKIDEGE] 1.0 185 mii?)<400 Gev 2010.14293
2 monojet  13jets EP™ 140 |G (8 Degen] 09 mig-mit!)=5 Gev 2102.10874
s Eoaatl Oeu  26jets L’,‘ w10 |2 23 iF=0Gev 201014208
= H Forbidden 1.151.95 m(¥})=1000 Gev 2010.14293
& @ vt Teu  26jets 140 |z 22 m(i)<600 Gov 210101629
3 Foagth ¥ e pp 2jets  EPe 140 |z 22 m(E})<700 GeV 220413072
B 2-ggWZi) Oep  7-ljets EF® 140 |z 1.97 mif}) <600GeV 2008.06032
% SSepn 6jets 140 | 115 m(z)-m(¥1)=200 GeV 2307.01094
£ ey [ 3h  EPY 140 & 245 m(i}1<500 GeV 221108028
SSeu Gt 140 |2 1.25 m(z)-miFi)=300 GeV 1909.08457
biby Oep 26 EP™ 140 1.255 (71400 GeV 210112527
068 T0GeV<aibil)<20GoV 2101.12527
o5 by—b¥s — bht Oep 6b rim 140 Forbidden 0.23-1.35 8 1908.03122
£g 27 26 By a0 0130.85 2103.08189
SR i, h— Olep  =z1jet z‘; w140 125 m(F)=1GeV 2004.14060, 201203799
c 8 aniow Teu  3jetsi b EFS 140 Forbidden 1.05 m(E}=500 GoV 2012.03789. ATLAS-CONF-2023-043
S5 RoTiby, io1G 120 2jetsitb L’”“ 140 Forbidden 14 g 2108.07665
= 2 focl) 1 8, el Oep 2¢ L 364 085 1805.01649
S ol momoler Ebv o |n 055 2102.10874
AHM Aoz 12ex  1ab KPS 40 [& 0.067-1.18 200605880
i Seu b K 40 & idden 0.86 200605680
¥ ;2' viawz Multiple £/jets B 140 0.96 . wino-bino, 210601676, 2108.07586
o >ljet EEY 140 0205 GeV. wino-bino 1911.1260
AT viaww 26 E ;"* 140 0.42 wino-bino 1908.08215
X viawh Multiple ¢/jets EP™ 140 Forbidden 1.06 m(#})=70 GeV, wino-bino 2004.10894, 2108.07586
o Wi vial v 2ep EPS 140 10 m(E,7)=0.5(m{¥7)+m(P}) 1908.08215
2§ worl| 27 l’““ 140 |FENFRERED 034 o048 i) ATLAS-CONF-2023-029
WS indi o] 2ep Ojets  LEe 140 7 07 1908.08215
ey zljet  EPY 140 |7 026 191112606
A, H—hG7G Oep 23 b ﬁ’”“ 140 | & 0.94 To appear
4 ojets  ERS 140 | it 055 210311684
ek > ahige jets K% 140 | ir 0.45:0.93 2108.07586
2oy 22w B 1o @ 077 220413072
Direct ¥ ¥ prod., long-lived ¥} Disapp. tk  1jet  EF™ 140 0.66 220102472
- 021 Pure higgsino 220102472
@
2 S stable g Rehadron pixel dE/dx s 140 2,05 220506013
&E  Metastable ¢ R-hadron, §—gqf} pixel dE/dx E‘"“ 140 [+(@ =10 3] 22 m(F})=100 GeV 220506013
§8 wi-iG Displ. lep & w4 0.7 B 2011.07812
3 034 201107812
pixel dEfdx e 140 036 220506013
;(l );‘ W 1 REoze—tte Beu 140 [F/F) [BR(Zr)=1, BR(Ze)=1] 0625 1.05 Pure Wino 2011.10543
T 02 = wwizecee dep  Ojets KPS 140 4 i # 0 0] 095 1.55 mii})=200 GeV 210811684
2 =8 jets 140 [z [m@})=50GeV, 1250 GeV] 16 225 Large 17, To appear
> Multiple 361 |7 [=2e4 1e2) 055 1.05 m#)=200 GeV, bino-like. ATLAS-CONF-2018-003
& 7iobELY =db 140 |7 Forbidden 0.95 mT1)=500 GV 201001015
i Ty —bs 2jets 425 367 (GG 0.61 171007171
[ 2ep 2b 361 [ 0.4-1.45 BR({i —be/byi)>20% 1710.08544
i oV 136 |01 [1610< 4, <10:8,30:10< X, <309] 10 16 BR(; —qu) 2003.11956
FLRLR. R s, X —bbs 12ep  6jets 140 |8 02:0.32 Pure higgsino 2106.00608
1
*Only a selection of the available mass limits on new states or 107! 1 Mass scale [TeV]

phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.
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?Combination of EWK SUSY Searches "'/°¢ON2025:046

¢ Statistical combination of different chargino and
neutralino production, decaying via W, Z and h

ATLAS

_ 0t ~0~0 —t ~0 ~ ATLAS
_) WZ - . - -1 . + 0 0 - . _ -1
Wino XX, XX, Preliminary ~ VYs=13TeV, 1391b Wino X, > WW ¥ X. Preliminary s=13 TeV, 139 fb
;‘ 500 : T | T T T | T T T l T T T I T T T I T T : ;‘ 300 _II T T 17T I TT 1T I LI | L l LI I LI I LI | TTTT | TT I_ A" |ImIlS at 95% CL
D E J Allimits at 95% CL ® L ] LEP
O 450 = N = O N - i ATLAS Run 1
= = & 3 Combination — - S 18 arXiv:1403.5294
o 400 — i P Observed Limit S = 250 - & ]
152 &N & i e, T e SUSY 1 B * ]
< - ) 3 (1 Gihoany) ke - A -] Combination
g 350 o — _ _ Expected Limit € C 5‘\ s‘\ I Observed Limit
E A = (1 Ggy0) L 1 u — T @1
300 ¢ R 2008 < ¢ R ]
- - Individual Analyses C S\ 5\ o _.”_.":o q‘ q-- :E+x1p§cte)d Limit
250 C ; | == Observed Limit 1 50 L . _ e
__ (Y _: = = Expected Limit Y, <o 1Y — »
E l‘ 3 oL Compressed - “ 7] Individual An:-lllylses
200F- — -
- ' T arxiv:1911.12606 - 2 41— gbse';’egl'_-_'m_'t‘
- 1 H 7 3L off-shell - E — = = Expected Limi
E ' E 1™ arxiv:2106.01676 1 — E —
150 - 1 | s 00 : 1
1 . il q7 arxiv:2106.01676 C i T ATLAS-CONF-2022.059
alé — All Hadroni L : ]
00F : A IR R 505 i | mssmcens
" al: . 212 - I — arXiv: . 5
’ g — Ve - [ —
50 E ' ; = ?erlv.2204.13072 C . At Hadronic
o0& |.'[\ | C% b 3k 37 amiasconraoeose oL L ow o N ) T P I TE P s b
200 400 600 800 000 100 200 300 400 500 600 700 800 9001000

1
(%) [GeV] M%) [GeV]

¢ Improves sensitivity by 15 - 40 %
¢ Covers gaps for challenging heavy-lepton scenarios
18


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-046/

?Electroweak pPMSSM

ATLAS-CONF-2023-055

¢ Combination of 8 analyses in pMSSM

framework

¢ Includes LHC (eg SUSY searches,
Higgs — invisible) and external
constraints (eg dark matter direct-
detection)

¢ Overall 12280 models tested

¢ Almost full exclusion of low mass
neutralino region that would not
oversaturate the dark matter relic
abundance

Qh?

10

-2

10

10

10

® Xi/X3co.ann.

XiXi— Zh

o XMi-tt

o XX -bb ® A/Hfunnel
o My- Vv ® Other
® Z/hfunnel

| ATLAS Preliminary

L Bino-DM scan
After ATLAS Run 2

m(x?) [GeV]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-055/


?Higgs self-coupling: new prospects  ATL-PHYSPUB-2022.053

¢ Higgs self-coupling can be measured from the di-Higgs production
V(¢)

— main goal of the HL-LHC program Bz
) P — B . || aiansa ooe
Kt Rx ’ Rt
------ o A
H N ‘
| E:;lxlr;tdg)éperimental
g A RUTTTITITITTIN M H L
0 1

)

¢ New projection from Full Run 2 HH— 4b, bbtt and bbyy

| I I I I I I I I I I I I I 1
ATLAS Preliminary

~

¢ Expected significance:

W
IIIIIIIIIIIIIIIIIIIIIIIII
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

—+— No syst. unc.

Significance [0]
[*2]

:_ \/§=14:I'eV - _ _ —e— Baseline
- HH-bbyy+bbt™ 1~ + bbbb Theoretical unc. halved
Stat-only | Stat+Syst 5|~ Projection from Run 2 data —+— Run 2 syst. unc.

YR2019 3.50 3.00
ATL-PHYS-PUB-2022-05] 4.90 3.40

Asimov data (k) = 1)

¢ 68% Confidence Intervals on «;: T
Stat-only [Stat+Syst 1
YR2019 [0.4;1.7]][0.25; 1.9]
ATL-PHYS-PUB-2022-05][0.7 ; 1.4] [[0.5 ; 1.6] T R = e VU R—T T

Integrated Luminosity [fo~"]

¢ ATLAS-only in new prospect ~ ATLAS+CMS in 2019 -


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-053/

% Conclusion

¢ 118 new ATLAS results released since last year

¢ A lot of Full Run 2 results
— precision measurements
— searches

— continuous improvement of the object reconstruction/calibration and analysis
techniques

¢ Already some Run 3 results available
— Latest detector upgrades working well
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