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Outline of this talk

Broad research program
1219 papers (until March 24, 2023).

Physics Theme

Standard Model

Higgs
Top

B-physics

BSM (SUSY, HDBS, Exotics)

Heavy Ion

In this talk

LHC Run-3
First year of data-taking

LHC Runs-2 (& 1)
Selected recent results
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LHC Run-3

ATLAS-upgrades-LS2

After a challenging phase-I upgrade during the 2" long shutdown
of the LHC, ATLAS records and analyzes the first data.
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LHC Run-3

LuminosityPublicResultsRun3
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93% recording eff. (slightly lower than in Run-2).
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ATLAS Event Display of top-pair production in 13.6 TeV collisions (ATLAS-PHOTO-2022-061-1). <> 26% higher than in Run-2. 5
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NSW commissioning period: NSW hits are not yet counted
as precision-layer hits.
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H — yY fiducial cross-section measurement

ATLAS-CONF-2023-003

® First measurement of 6(H - yy) @ 13.6 TeV.
® Two isolated photons, Ex/m,, > 0.35 and > 0.25, m,, € (105, 160) GeV.
® Main backgrounds: non-prompt yy, yj, jj.

® Gra(H — yy) extracted by unbinned max LH fit to m,, spectrum.
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LHC Run-2 '
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- ZZ* - 2e2p candidate event recorded in 2015 (ATLAS-PHOTO-2022-061-1).



https://twiki.cern.ch/twiki/bin/view/AtlasPublic/LuminosityPublicResultsRun2
https://cds.cern.ch/images/ATLAS-PHOTO-2022-061-1

Final Luminosity for Run-2 pp

arXiv: 2212.09379 (sub. to EPJC)

® Based on complimentary & 1% amas ' o LUcIDBHIOR
measurements from LUCID, = 4L {s=13 TeV © bkg. sub. signal
InnerDetector and Calorimeters. = F 2017 scan S1X A noise-+afterglow -
< 107" BCID 1112 - beam-gas -

® absolute calibration of LUCID from = - GP4+Gfit _o® “ag 7
2102 o B =
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® unprecedented uncertainty of 0.83% 10" _%A g 05 g B By RS A; @_
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Visible interaction rate per unit bunch population product
vs beam horizontal beam separation during a VdM scan.
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Ratio to SM

Higgs Production Cross-Section Measurements

® Inclusive Higgs boson production rate relative to the SM prediction:

10 years from the discovery of the Higgs boson: Nature volume 607, pages52-59 (2022)

® The Higgs boson discovered ten years ago is remarkably consistent with the predictions of the SM.
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https://www.nature.com/articles/s41586-022-04893-w

Higgs Coupling Measurements

10 years from the discovery of the Higgs boson: Nature volume 607, pages52-59 (2022)

® Interactions scale with mass.
® Confirmed for vector bosons and all 3" generation fermions (... except vx).

® 2nd generation fermions are now being constrained too!
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https://www.nature.com/articles/s41586-022-04893-w

Higgs mass measurement (H— ZZ*—4l)

® Final states: 4y, 4e, 2u2e, 2e2.

® Disciminants: ma, Dy (additional separation from ZZ*- 48).

® Event-by-event invariant-mass resolution of 4l system.
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arXiv: 2207.00320 (sub. to PLB)

m,, [GeV] Dy
Combination of 7 TeV, 8 TeV and 13 TeV data sets:
my =124.94 + 0.17(stat.) + 0.03(syst.) GeV
A A
dominant 28 MeV unc. from u pr scale
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https://arxiv.org/abs/2207.00320

Higgs width measurement

ATLAS-CONF-2022-068
® [, measurements based on off-shell Higgs production study with H—>ZZ—>4{32/ 22221). L
. . . . Eae8 , 228
® Assumption that the Higgs boson decays to SM particles, with cgeil,,y ~ 222 and ogilyy ~ —
HlH zZZ

® Destructive interference — less gg—(H*—)ZZ.

® Measured off-shell production with 3.2c. I',=4.675MeV @ 68% CL.
r,,=4.1"2MeV
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-068/

Higgs self-coupling

® Di-Higgs production: Agan = m# / 2012
® SM HH production o(HH) ~33 fb @ 13 TeV
® Expected near the end of HL-LHC; may come sooner...

Channel Lin: (fb)  Reference

HH-bbyy 139 Phys. Rev. D 106, 052001
HH-bbT'T 139 arXiv: 2209.10910 (sub. to JHEP)
HH-bbbb 126 arXiv: 2301.03212 (sub. to PRD)

Combination

arXiv: 2211.01216 (sub. to PLB)
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https://doi.org/10.1103/PhysRevD.106.052001
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https://arxiv.org/abs/2211.01216

Top quark measurements

Top Quark Production Cross Section Measurements
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ATL-PHYS-PUB-2022-051

® Top is the heaviest elementary particle.

® Plays a special role in BSM physics.

® Heavy particle final states, ttV, tttt, ttH
cross-sections (measured at Run 2), are
background for new physics signatures
at TeV energy scale.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-051/

Observation of 4-top production

arXiv: 2303.15061 (sub. EPJC)

Most sensitive channels:
| _H <fj ® 2 leptons SS, >= 6jets (>=2b)
t

A "~ ® >=3|eptons, >= 6jets (>=2b)
BEOOCOT———+

Main Irreduclble backgrounds: ttW, ttZ, ttH.
® ttW normalized in data CRs orthogonal to

Observable: GNN-based discriminant trained to
separate the signal from dominant backgrounds.

the SR.
8 [amas | evam | ma 2 Famas | obma | ma
: ata titt s ata titt -
o el R § FEeoonmte  mE Reducible tt+jets contaminates through:
2 mis 20. mislD
GCJ : Post-Fit @ Mat. Conv. [@HFe Post-Fit [l Mat. Conv. [@HFe 7 Y f k / _ |
= A WL w m,. WHF WL w m,. WHF B ake/non rom t e tOnS
H fe, -O(:hers [tit g .O(:hers [tit Y p p . p . .
= 7 Uncertainty - PreFi 7 Uncertainty = ® electron charge mis-identification
> data driven estimation.
— 4.7 4.6 — 6.6
0,:,;=22.5"%7 (stat.)" %S (syst.) fb=22.5"% fb
5 . 0, =12+2.41b
i é TRt 1ogef i ",/ ..... 77/ . .
5 orr e A P _1%///////// AN 6.1 (4.3) observed (expected) significance
= E E T .
S 970z 03 04 05 06 07 08 08 o above backround-only hypothesis.
GNN score
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https://arxiv.org/abs/2303.15061

Measurement of as

ATLAS-CONF-2023-015

e, [ —
s
é ! -0 F‘adron CoIIiderls I
&F ATLAS -@- Category Averages PDG 2022
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a L sy s eses s eesesss] NS B9 9 W S e e e e e TN e o]
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QQ bound states —_— 0.1181 +0.0037
. . 1 PDF fits —o— 0.1162 + 0.0020
® Integrated luminosity: 20.2 fb-". o e 04171 £ 0.0031
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0.110F —-Zp, 3 Experimental uncertainty +0.00044  -0.00044
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1
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PDF uncertainty +0.00051  -0.00051

Scale variations uncertainties  +0.00042 -0.00042
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. i i QED ISR +0.00014  -0.00014
DEte rmination Of G'S( m Z) at d Iffe rent N4LL approximation +0.00004  -0.00004

orders in the QCD perturbative expansion, Total +0.00084  -0.00088 1 7

N3LO MSHT20 PDF set. 0.108



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-015/

Measurement of the W boson mass

ATLAS-CONF-2023-004

Plot from STDM-2014-18
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-004/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2014-18/

Events / bin

Data/Pred.

Final state: 2b2t — two channels lep-had, had-had

Observable: MVA (PNN) trained to discriminate
signal from dominant top-quark background.

Previous ATLAS search in this final state (36 fb™")
surpassed by more than 450 GeV for scalar LQs.
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https://arxiv.org/abs/2303.01294

Supersymmetry

ATL-PHYS-PUB-2023-005

® Impressive amount of work by search groups. {5-13TeV, 36.1 - 139 o March 2023
. FT T 1T I T 1T | LI L LI | 1T I T 1T
Exclusion of large areas of the phase space.

p— T 14
%  [o@ omponws  ATLAS Preliminary]
O] 3500 L~ bBZ? >3 b-jets [2211.08028] ]
: [ G- 1] 23 b-jets + >2lep. SS [2211.08028, 1706.03731] .
it r g qc‘]Wi? 0lep. + 1 lep. [2010.14293, 2101.01629] q
Exa m ple #1 . ‘é’3000_—§—> q@z"’%’ 2 lep. OS SF [2204.13072] —
F g qgWzy, 27-12jets +1lep. + 22lep. SS B
[2008.06032, 1708.08232, to appear] 2
G qaiiv)i’ via 19 2 lep. OS SF + = 2 lep. SS [2204.13072, to appear] ]
>11[1808.06358]

> 1y [2206.06012]

® Analyses focusing on the pair production of 2500
gluinos, supersymmetric partner of the gluon. 2000

Colours indicate different models
Observed limits at 95% CL

® Different decay modes of gluinos to the LSP 1500
(neutralino or gravitino) are probed; assumed
to proceed with 100% branching ratio.

TTT T[T T T T TT T TT

1000

500

® Strong increase in exclusion limits. Gluino e '1'4|0'0'1'6‘0‘0‘1'8|o'o'2olo'o'é2‘c\)'o24'0'0'
masses below 2.44 TeV (Gtt) and 2.35 TeV (Gbb) m(G) [GeV]
are excluded for a massless neutralino.

ol b b b

p
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Supersymmetry

ATL-PHYS-PUB-2023-005

® Impressive amount of work by search groups. o 600 [y
Exclusion of large areas of the phase space. § | ATLASPreliminary e ien i -
€ miini miuw i T
Example #2: ‘E’ 400 :_ :ﬂmgisztnz?{iom% LEP p excluded S _:
L. = = Expected limits |
® Analyses probing the electroweak production . .
of sleptons with decays to lepton, neutralino. - & e
® For a massless neutralino, masses up to 700 200~ @@@ -
GeV are excluded assuming three generations . 4 .
of mass-degenerate sleptons. 100 \\\ E
\ -
1 |

@ 300 400 500 600 700 800
m(2., ) [GeV]
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H—invisible search combination

arXiv: 2301.10731 (sub. to PLB)

| T '
ATLAS — Observed
Vs=7TeV,47f' ..., Expected
Vs=8TeV,20.3 ' ERY

Vs =13 TeV, 139 fb' [ ]t2

® Several models predict a massive,
stable and electrically neutral particle X
as a dark matter candidate.

® SM branching ratio for Higgs invisible
decay (H—»ZZ—4v) ~0.1%

95% CL upper limiton B, ,,

® [f DM exists in the right mass range,
we may observe larger BR(H—inv)

IIII|IIII[IIII|IIII|IIH|IIII|IIII|IIIIIIIII

than SM prediction. PR A
N & N ?&‘\‘\

: : 29
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Searches for long-lived particles

ATL-PHYS-PUB-2022-034

ATLAS Long-lived Particle Searches* - 95% CL Exclusion ATLAS Preliminary

Status: July 2022 [Ldt=(32.8-139) b V5=13Tev
. . Model Signature  [Ldt[b7] Lifetime limit Reference
[ ] N O SI g ns Of BS M p hys ICS SO fa r RPVE - g dsplacedvix s muon 136 | tutetme | ' I " oossom (- TV 2003.11956
RPV #§ — eev/euv/uuv  displaced lepton pair  32.8 )?‘I‘ lifetime: 0.003-1.0m m(g)=16TeV, m(73)= 1.3 TeV 1907.10037
—_ S e a r'c h fu r't h e r' a Wa y- . GGM 0 - Z& displaced dimuon 329 | &0 lifetime 0.029-180m  m(g)=1.1TeV, m(3)= 1.0 TeV 1808.03057
GMSB non-pointing or delayed y 139 | 2 lfetime 024-24m m(79, &)= 60,20 GeV, By=2% | CERN-EP-2022-096
GMSB 7 - (G displaced lepton 139 | 7 lifetime 6-750 mm m(f)= 600 GeV. 2011.07812
Y . h f h h b 35 | oMsTorG displaced lepton 139 | # lfetime 9-270 mm m(f)=200 GeV 2011.07812
A r | C S et O S e a rc e S a Ve e e n @ | AMSBpp— (107177 disappearing rack 136 | ¥ lifetime 0.06-3.06 m m(F})= 650 GeV 2201.02472
. AMSB pp — #4121 i1 large pixel dE/dx 139 | ¥y lifetime 0.3-30.0m m(¥;)= 600 GeV 2205.06013
p e rfo r m e d U S I n g L H C R u n _2 d a ta . Stealth SUSY 2 MS vertices 36.1 § lifetime 0.41-519m B(g — 5g)= 0.1, m()= 500 GeV| 1811.07370
Split SUSY large pixel dE/dx 139 | &lifetime >045m m(&)=1.8TeV, m()= 100 GeV 2205.06013
Split SUSY displaced vix + E'** 328 | & lifetime 0.03-132m m(g)=1.8 TeV, m(§%)= 100 GeV 1710.04901
(] L L P S a re t h e O retl Ca | |y m Otlvate d , Spit SUSY 062-6jets+ETS 361 |glifetime 0021m m(§)=18TeV, m(i?)= 100 GeV | ATLAS-CONF-2018-003
. . . Hoss 2 MS vertices 139 | slifetime 0.31-724m m(s)=35 GeV 2203,00587
an d ex p erimen ta I Iy m Ot IVa tl N g . - S 2I0w-EMF trackless jets 139 | s ietime 019694 m m(s)=35GeV 2203.01009
S VHwith H - ss— bbbb 20 +2displ. vertices 139 | slifetime 4-85 mm m(s)=35 GeV 2107.06092
é FRVZ H - 2yq + X 2 p-jets 139 | 7a lifetime 0.654-939 mm m(ya)= 400 MeV. 2206.12181
o H e re . r.e re S e nta tive S et Of é’ FRVZ H - 4y + X 2 p-jets 139 | ya lifetime 2.7-534 mm m(yq)= 400 MeV 2206.12181
. p T Ho2z2, displaced dimuon 329 | Zq lfetime 0.009-24.0m m(Zy)= 40 GeV 1808.03057
o, . H—2Z4 2 e,y + low-EMF trackless jet36.1 Z,4 lifetime 0.21-52m m(Zy)=10 GeV 1811.02542
t t t It
m O s S e n S I IVe re C e n re S u S * 00GeV) > ss  low-EMF trk-less jets, MS vix36.1 | s lifetime 0.41-51.5m @ X B=1pb, m(s)= 50 GeV 1902.03094
TE; (600GeV) » s low-EMF trk-less jets, MS vix36.1 | s lifetime 0.0421.5m X B=1pb, m(s)= 50 GeV 1902.03094
P o1 TeV) o s low-EMF trk-less jets, MS vix36.1 | s lifetime 0.06-52.4m % B=1pb, m(s)= 150 GeV 1902.03094
W = NE,N -ty displaced viX (uu e, ee) + 1 139 [ N fifetime 0.74-42mm m(N)=6 GeV, Dirac 2204.11988
W — NN — ety displaced vix (uu,ue, ee) + 1 139 | N lifetime 3.1-33mm m(N)= 6 GeV, Majorana 2204.11988
g W = NE,N - ¢ty displaced vix (uupee, ee) + e 139 | N lifetine 0.49-81 mm m(N)=6 GeV, Dirac 2204.11988
W — NE,N — ¢ty displaced vix (uu e, ee) + e 139 | N lifetime 0.39-51 mm m(N)= 6 GeV, Majorana 2204.11988
L el el el
0.001 0.01 0.1 1 10 100 cT [m]
Vs=13TeV  V5=13TeV
partial data full data 1 1 1 1 1 1
*Only a selection of th ble lifetime limits is shown. 0.001 0.01 0.1 1 10 100
7 [ns]
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Conclusions

https://hilumilhc.web.cern.ch

® ATLAS is using 139fb" @ 13TeV for most results.
® No signs of BSM physics in Run-2; SM predictions getting constrained.
® Run 3 expected to bring more than 300fb" @ 13.6 TeV.

® HL-LHC will bring an order of magnitude more.

LHC / HL-LHC Plan C HiLm Y

ARGE HADRON COLLIDER

LHC HL-LHC

I : M Ph I d
EEN O 2= __veonw EED WENNETNEEM oo ., ore on Phase-I upgrade
7Tev  _8TeV . ; f oo pe imor it . y
in Theo's talk tomorrow.

RN N A N A T R R R N

experiment upgrade phase 1 ATLAS - CMIS /

beam pipes 2 x nominal Lumi 2 x nominal Lumi Cupgeade

a 2 oominel Lumiy ALICE - LHCb (T L
g = More on Phase-II upgrade
3000 fb! [
(] oo’ Lisoin' EE] oo | in Ilya’s talk tomorrow.

/ CONSTRUCTION INSTALLATION & COMM. ” PHYSICS

HL-LHC CIVIL ENGINEERING:

DEFINITION EXCAVATION BUILDINGS

The research project was supported by the Hellenic Foundation for Research
H F R I and Innovation (H.F.R.1.) under the “2nd Call for H.F.R.I. Research Projects to
Hellenic Foundation for

Research & Innovation SUPPOrt Faculty Members & Researchers” (Project Number: 04612). 24
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Heavy Resonance Searches

Representative set of most sensitive recent results

ATLAS Heavy Particle Searches*

- 95% CL Upper Exclusion Limits

ATLAS Preliminary

Status: July 2022 f[ dt = (3.6 - 139) fb~? V5=8,13TeV
Model t,y Jetst E.?'“ JL dt[f™) Limit Reference
T T
@71 ADD Gkk +g/q Oepty 1-4j Yes 139 [Mp 2102.10874
2 ADD non-resonant yy 2y = = 367 [Ms 1707.04147
2 ADDQBH - 2j - 139 | Ma 1910.08447
©  ADD BH multjet - >3j - 36 | My 1512.02586
£ | RST1Gk >y 2y - - 139 | Gy mass 2102.13405
S | BukRS Gkx — WW/2Z multi-channel 36.1 | Gux mass 1808.02380
8 BukRS Gkx —» WV - (vqq teu  2j/1J  Yes 139 | Gggmass 2004.14636
2% BukRSgkk — tt leu =21b21J2) Yes 361 8Kk Mass /m=15% 1804.10823
W™ ouep/ RPP leu 22b23j] Yes 36.1 KK mass 1.8 TeV Tier (1,1), BAM) — tt) =1 1803.09678
SSM 2’ ¢¢ 2e.p - - 139 |[Zimass 51TeV 1903.06248
SSM 2’ > 7z 27 - - 361 [Z'mass 2.42 TeV 1709.07242
@ Leptophobic Z' — bb - 2 - 361 [Zmass 2.1TeV 1805.09299
S Leptophobic 2’ — tt Oep  >1b22J Yes 139 | 2mass 44TeV r/m=12% 2005.05138
8 SM W’ — oy Ten - Yes 139 | W’mass 6.0 TeV 1906.05609
8 SSM W’ > 1 1t v Yes 139 | W’mass 5.0 TeV. ATLAS-CONF-2021-025
% SSM W’ — tb b 21b,21J i 139 W’ mass 4.4Tev ATLAS-CONF-2021-043
S HVTW > WZ-(vggmodelB e  2j/1J Yes 139 | W< mass 43TeV & =3 4,14
S HVIW 5 WZo (0 modelC e 2](VBF) Yes 139 Wrmass 340 GeV gven=1.8=0 ATLAS-CONF-2022-005
HVT W’ — WH — tvbbmodelB  1e,u 1-2b,1-0j Yes 139 | W’ mass 3.3 TeV gy =3 2207.00230
HVTZ s ZH - Uljvvbbmodel B 02 e 12D,1:0] Yes 139 [(Z8mass 32TeV gy =3 2207.00230
LRSM Wk — uNg 2p 1J = 80 | Wg mass 5.0 TeV. m(Ng) =05TeV, g = gr 1904.12679
Cl qqqq = 2j = 370 [A 21.8TeV 1, 1703.09127
Clttqq 2ep - - 139 | A 3BTV i, 2006.12946
Cl eebs 2e 1b - 139 | A 18TeV. 2105.13847
Cl uubs 2u 1b - 139 |A 20TeV 2105.13847
Cl tett 2lep =1b=>1j Yes 361 |A 2.57 TeV. 1811.02305
Axial-vector med. (DiracDM) ~ Oe,u, 7,y 1-4j  Yes 139 | iued 21 Tev 2102.10874
S Pseudo-scalarmed. (DiracDM) O e, 7,y  1-4]  Yes 139 | Miea 376 GeV 210210874
S Vector med. Z'-2HDM (Dirac DM) 0 e,u 2b  Yes 139 [ 31TeV
Pseudo-scalar med. 2HDM+a__ multi-channel 139 | Mimea 560 GeV ATLAS-CONF-2021-036
Scalar LQ 1% gen 2e 22j Yes 139 |'LQmass 1.8 TeV 2006.05872
Scalar LQ 2™ gen 2pu >2j Yes 139 | LQmass. 1.7 TeV. B 2006.05872
Q  ScalarLQ3" gen 1 T 2b Yes 139 [LQgmass 1.2 TeV. B(LQ§ — br) =1 2108.07665
S ScalarLQ3" gen ey 22,,22b Yes 139 [LOjmass 124 TeV B(LQ3~ ) =1 2004.14060
Scalar LQ 3" gen >2 em21721j,21b - 139 | Lojmass 1.43 TeV BLQY o=l 2101.11582
Scalar LQ 3" gen Oe>170-2j,2b Yes 139 |LQymass 1 BQ} - b)) =1 2101.12527
Vector LQ3" gen 1T 2b  Yes 139 |LQYmass 177 TeV S(LQY - br) — 05, YM coupl 2108.07665
o VIQTT - Zt + X 2e/2u/>3eu 21 b, 21 & 139 T mass 1.4 Tev SU(2) doublet ATLAS-CONF-2021-024
X © VIQBB- W/Zb+X multi-channel 361 | Bmass 1.34 TeV SU(2) doublet 1808.02343
TS VLQ Ts3Ts3Ts3 » W+ X 2(ss)/>3 eu=1b21j Yes 36.1 Ts/3 mass 1.64 TeV B(Tsy3 = We)= 1, c(TssWe)=1 1807.11883
SE VaT- Hyzt >16,3] Yes 139 | Tmass 18TeV SU(2) singlet, k7= 0.5 ATLAS-CONF-2021-040
88 VaY - wh i e‘u >1b,>1j Yes 361 |Ymass 1.85 TeV B(Y - Wh)=1, ce(Wb)= 1 1812.07343
== VLQB- Hb Oep 22621210 - 139 | Bmass 20TeV SU(2) doublet, ks= 0.3 ATLAS-CONF-2021-018
VL — Zr/Ht multi-channel  >1]  Yes 139 [+’mass 898 GeV SU(2) doublet ATLAS-CONF-2022-044
E @ Excited quark ¢° > qg - 2j - 139 q° mass. 6.7 TeV only u” and d*, A = m(q") 1910.08447
29 Excited quark ¢ — qy 1y i - 36.7 q* mass 5.3TeV only " and d*, A = m(q") 1709.10440
SE Excited quark b* — bg - 161 - 139 | b* mass 3.2 TeV 19100447
j @ Excited lepton ¢ 3eu - - 20.3 0TeV 1411.2921
== Excited lepton v* 3eut - - 20.3 6 TeV 1411.2921
Type Ill Seesaw 284 e >2j  Yes 139 |NOmass 910 GeV 220202039
LRSM Majorana v 2u 2j - 36.1 Ng mass 3.2TeV m(We) = 4.1TeV, g, = gr 1809.11105
+  Higgstriplet H** - W*W* 234ep 133) various  Yes 139 | H# mass 350 GeV DY production 2101.11961
& Higgs triplet H* — (¢ 234eu(SS - 139 | Hemass 1.08 TeV. DY production ATLAS.CONF 2022010
S | Higgs triplet H** > (r et - - 203 DY production, B(H" —er)=1
Multi-charged particles - - - 139 | multi-charged particle mass 159 TeV. DY production, [gi = ATLAS SONF 02205
Magnetic monopoles - — - 34.4 | monopole mass. 2.37 TeV DY production, |g| = lgp spin 1/2 1906.10130
Vs=13TeV  5=13TeV 1 L L
partialdata full data 107! 1

tion of the le mass limits on

rge-re

I-radius

are denoted by the

or phenomena is shown.

er j (J)

10 Mass scale [TeV]

ATL-PHYS-PUB-2022-034
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ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

March 2023 Vs=13TeV
Model Signature  [Ldt[fb7'] Reference
T
3, G—q¥) Oep 26jets  EPS 139 [IGNAXISXIDEGE] 1.0 1.85 m(¥})<400 GeV 201014293
@ monojet  1-3jets EMS 139 | g [8x Degen] 0.9 m(@)-m(¥})=5 GeV 2102.10874
S -t Oep 2-6jets  EP™ 139 g m(T})=0GeV 2010.14293
& z Forbidden 1.15-1.95 m(¥1)=1000 GeV 2010.14293
3 Tep — 2Bjets 139 |& 22 m(¥)<600 GeV 2101.01629
o ee,up 2jets 139 |# 22 m(¥})<700 GeV 2204.13072
‘3 Oepu 7-11 jets 139 | & 1.97 m(F}) <600 GeV 2008.06032
% SSe.u 6 jets 139 |& 1.15 m(g)-m(¥})=200 GeV 1909.08457
S 0-1en 3b 139 Z 245 m()?X)<5OOGeV 2211.08028
SSe.pu 6 jets 139 |2 125 m(z)-m(¥})=300 GeV 1909.08457
Oep 2b 139 b 1.255 m(¥)<400 GeV 2101.12527
by 0.68 10 GeV<Am(b; X1)<20 GeV 2101.12527
P Oe.pu 6b E'I"'“ 139 b .23-1.35 130 GeV, m(¥! 1908.03122
E & 27 2b Eps 139 | B 0.13-0.85 4, 0)=130 GeV, m| 2103.08189
5]
33 0-len >ljet  EP™ 139 |& 1.25 2004.14060, 2012.03799
: 2 1eu  BjetsA b 139 | 0.65 201203799
S5 1, [>T by, #1516 127 2jets/1 b 139 1 orbidden 1.4 2108.07665
= L Qi ookl /e coel) Oepu 2¢ 361 |e 0.85 1805.01649
n T Oe.u mono-jet 139 i 0.55 2102.10874
| -0, X9 Z/ht) 1-2ep 1-4b EPS 139 A 0.067-1.18 2006.05880
L hoh +Z Beu 1b EpEs 189 |7 0.86 m(¥})=360 GeV, m(i,)}-m(¥})= 40 GeV 2006.05880
00 viawz Multiple ¢/jets onis 139 |RR 0.96 m(¥)=0, wino- 2106.01676, 2108.07586
ee, >ljet EMs 139 [Fx 0.205 m(¥;)-m(¥))=5 GeV, wino-bino 1911.12606
XX viaww 2ep B 139 | 0.42 m(¥})=0, wino-bino 1908.08215
YRS via Wh Multiple ¢/jets Epis 139 | Xi/¥;  Forbi 1.06 2004.10894, 2108.07586
L XX vial /v 2eu Eps 439 | & 1.0 1908.08215
= § 7, Forh] 2r EMs 439 | T LRI 016°0:3] 0.12-0.39 1911.06660
WS 7 jlg, (-0 2epu Olets  Ep 139 |7 0.7 o, mi@h=0 1908.08215
ee, >ljet EMS 139 |7 0.256 m(@)-m(¥})=10 GeV 1911.12606
HH, H—hG|2G Oep >3b EZ"“ 36.1 i 0.13-0.23 0.29-0.88 ea(i‘]’ = hG) 1806.04030
dep jets  ER™S 139 | & 0.55 BR(Y} — Z 210311684
Oeu  >2large jets EF™ 139 i 0.45-0.93 BR(Y] — Z 2108.07586
2ep 22jets  EP 139 | A& 077 BR(¥| — ZG)=BR(Y| — hG)=0.5 2204.13072
Direct ¥ ¥} prod., long-lived ¥} Disapp. trk 1 jet Epis 139 {r; 0.66 2201.02472
= i 0.21 Pure higgsino 2201.02472
123
23 stavle z R-hadron pixel dE/dx EPs 139 | g 2.05 2205.06013
SEl o " - -
&E  Metastable g R-hadron, 3—qgf| pixel dE/dx TS 139 | g (@ =10ns] 22 2205.06013
S g i, I-tG Displ. lep Epis 139 | &t 0.7 2011.07812
= t 0.34 2011.07812
pixel dE/dx Epis 139 |# 0.36 w(0)=10ns 2205.06013
XTIV KEsze—eet 3epu 139 | Ff/A) [BR(Z0)=1, BR(Ze)=1] 0.625 1.05 Pure Wino 201110543
VT 173 — Ww/zeeeery depu Ojets  EPS 130 |IERSNIIREON0] 0.95 1.55 m(T})=200 GeV 2103.11684
78, 3-99%1, ¥} > qqq 45 large jets 361 [z [m@})-200GeV, 1100 GeV] 13 19 Large 1}, 1804.03568
S i i), 8 o bs Multiple 36.1  |ENEEesE) 0.55 1.05 m(¥!)=200 GeV, bino-like ATLAS-CONF-2018-003
& >4b 139 |7 Forbidden 0.95 ¥1)=500 GeV 2010.01015
2jets +2b 367  |liiagabs) 0.42 0.61 1710.07471
1, i—gl 2epu 2b 36.1 i 0.4-1.45 BR(f;—be/bu)>20% 171005544
1u DV 136 | @i [1e-10< X, <1e-8,3e-10< X, <3eq] 16 BR(7) —qu)=100%, cosf,=1 2003.11956
TR IR, 2, —tbs, Xi —bbs 12e,u  >6Bjets 139 & 0.2-0.32 Pure higgsino 2106.09609
N N L PR | N L s P
*Only a selection of the available mass limits on new states or 10! 1 Mass scale [TeV]

phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.



Performance Measurements

Eur. Phys. |. C 81 (2021) 578, arXiv: 2211.16345

Improved b-tagging algorithms boost searches s === | continuous
for multiple b-tagged jets (e.g. HH, tttt) R =Ll | | improvements of
i} | A . .
c : : : . . : : [ o== eData oMC identification and
S [ ATLAS Simulation —— light-flavour jet rejection —— MV2c10 ] e , 1 . .
3 WEVS=13TeV, trevents  --- c-jet rejection —— DL1 (£,=0.018) 0.5~ & lghtimuons: Ca||brat|0n Of
© I Antikr R = 0.4 PFlow jets —— DL1r (f.=0.018) ™ ATLAS == Medium muons | ;
S 10'F 20 GeV < pr < 250 GeV. 1] < 25 : | Vs-13Tev, 139 6" Loosemuons || FECONStructed objects.
3 Ll . . , ; : :
" g 11
g 10° % 1-<! | P NN . = = y——
o T
10 i
&6 8 10 12 14 16 18 20
y p, [GeV]
g T T T T T T
© 4 . .
B F ] 5 EEEpEmEeereswm | MC modelling with
sk = @ oS g-g-0—e- S s e Sy B Y .
s ] s | Fre T 1 correction factors
L — —
;‘?1257 E 0.9r evata omc | | (close to 1) measured
ek, ;i Y i i I I i r =¥ -+~ Tight muons ] in data.
1.e~.l T T T T T T 3 0.8ATLAS e -# Medium muons—|
S, [ Vs=13TeV, 139 fb" = Loose muons |
A E [ p.>10Gev ]
[ S . Tiy L L L L L I I 1
= 14f g .
B ] s g 102
R e I ] I R 1 S
1.0 6 g I I I. ............ I _.-._.-l ------------ \.-.--—.-‘_._-f- -------- g 1%—“—:0:_2_:.}_&# l':ﬂ'__g_ -:—:-_H=$
0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00 0.98
b-jet efficiency 25 =3 15 -1 05 0 05 {1 15 2 25
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https://doi.org/10.1140/epjc/s10052-021-09233-2
https://arxiv.org/abs/2211.16345

Top mass measurement

® New approach using semi-leptonic tt final state
tt - bbWW - bblvjj.

® Observable: my, of [ (e, u) from W decay and u
from B-hadron decay from the same top-quark.

:‘\ 10:T L i I LI L { .‘l g 11T T T KI:I YIYI:
E F : 3 ]
< 9 &
[aV] E ]
I8l E
7E =
6F =
5t =
4F =

3C ATLAS v

of f5=13TeV,36.1 b E

E - stat. ]

1? — stat.+syst. E

0:\ £ 1_J | 1 O | ‘ O I A ‘ 1 4 “ '/\ | I | | 11l |7

171 172 173 174 175 176 177

m, [GeV]

m,=174+0.39(stat.)=0.66( syst.)+0.25(recoil ) GeV

arXiv: 2209.00583 (sub. to JHEP)

5 0D - 2 e B B
S o.1gC ATLAS Simulation E G140 ATLAS # Data 7
3  F (s=13TeV --m,=170.5 GeV 3 [ Vs=13TeV,86.1 10" th (sMT from b/c) ]
5 016 SS sel = :120007 OS selection W7 (smT from W) —
S 044F selection —m,=172.5GeV 7 5 [ Post-Fit [ ¢F (s fake) ]
S 0.14F =
B E e m,;=174.5 GeV 1 10000/— [ Single top
3 0.12 E = F [JOther backgrounds
b= . 3 + Uncertaint
0.1 E 8000 7 inty
0.0 E = I
- E 6000}
E E 4000}
3 3 2000
¢ 104 E L
0 E
I\ 3 ;0
P o pal B o NS SRS e o v E| kel
I I &1.025F =
& o 3 B S Ui w@%w
e 40 50 60 70 80 & 0.975F %
° 0.95
2 m, [GeV] 20 30 40 50 so 70 80
[ m, [GeV]
- o - > [ e e
H 01857 ATLAS Simutation E 8100001 arLas ¢ Data ]
3 0.16; s =13 TeV “m, =170.5 GeV “\; L Vs=13TeV,36.1fb" Et? (smT from b/c) |
s 2. g 2 I SS selection tt (smT fake)
= 0-14£- OS selection —m=172.5GeV & 8000( Post-Fit [ Single top -
% 012 pe m, = 174.5 GeV = = i [T]Other backgrounds ]
S g1 [T = L 7 Uncertainty
K E E 6000
0.08 === = r
0.06...| = 3
g 7 4000,
o.o4 - = - F
0.02— = i
B . B 2000
% 1.06F E 3
8 10aE e 3 i
0 E E L
oi 3 ; 0
BY gmometB e e S SR ey o
= B 3 8
WogoaET T T e E e 1.0251
g . , . = 8
e 50 60 70 80 & 0.97:
° 0.95
£ m, [GeV] 20 30 40 50 60 70 80
[ m, [GeV]
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