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ATLAS operations in 2023

Luminosity 2023 pileup 2023
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e 2023 data recorded by ATLAS:
e pp 13.6TeV:29.9fb 1, pp high beta* runat13.6TeV:~0.3nb 1
* PbPb5.36 TeV:1.75 nb!



@ [ ATLAS operations Run 3
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* ~52 fb-1 of data recorded by ATLAS in Run 3 (2022+2023): 93(94)% data taking efficiency in 2022(2023)
* Great muon, electron, photon, jet reconstruction performance with Run 3 data
* Good luminosity calibration with 31.4 £ 0.7 fb-1 with 2.2.% uncertainty



@ dusunyeckana nporpamma skcnepmmeHTta AT/1AC.

OcHoOBHbIe HanpassfeHus UccneaoBaHUn:
»CTaHAapTHas moaens
»CeoucTtea bosoHa Xurrca
» PU3nKa Ton KBapka
> ®un3umka b- kBapka
» ®U3UKa TaXKenbIX MOHOB

> IK30TUKA: TeMHas matepus, A0NONHUTENbHbIE U3MepeHuUs,
KBAHTOBbIE YepHbIe AbIPbI U T.A.



ZZ—>4l| cross section arXiv:2311.09715

First results of Run 3 data (13.6 TeV)

H—Yyy, H>ZZ*—4l cross sections arXiv: 2306:11379
tt cross section Phys. Let. B 848 (2024) 138376
tt/Z cross sections ratio: Phys. Let. B 848 (2024) 138376
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Precise measurement of the Higgs mass
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ATLAS Preliminary le4 Total Stat. only |  Combination

Run1: \/s=7-8TeV,25fb~!, Run2: \/s=13TeV, 140 fb~!
et * Based on full Run 1+/5=7,8 (25 fb! ) and

Run1 H — vy 126.02 + 0.51 (+ 0.43) GeV
Run 1 H — 4/ 124.51 + 0.52 (+ 0.52) GeV Run 2 4/s= 13 TeV (140 fb!) data
Run 2 H — vy o 125.17 + 0.14 (+ 0.11) GeV
Run2 H — 4¢ —e— 124.99 + 0.19 (+ 0.18) GeV
Run 142 H — v o | 125.22 + 0.14 (+ 0.11) GeV
Run 142 H — 4( —o—] 124.94 + 0.18 (+ 0.17) GeV H->ZZ —)(4.[1, ?eZu, 2/128, 48) and H—>YY
Run 1 Combined —e— 125.38 + 0.41 (+ 0.37) GeV Channels Comb”‘\ed
Run 2 Combined }-ol-l 125.10 + 0.11 (+ 0.09) GeV
Run 1+2 Combined |—+—| 125.11 + 0.11 (x 0.09) GeV
ATLAS + CMS Run 1 —e— 125.09 + 0.24 (+ 0.21) GeV ° 1
CMS Run2 (36 fo~!) H — 9 | ——rq 125.78 + 0.26 (+ 0.18) GeV The most precise measured value at the
CMS Run 2 (36 fo~!) H — 4¢ —e—i 125.26 + 0.21 (+ 0.19) GeV moment:
CMS Run 2 (36 fbo—!) Combined e 125.46 + 0.16 (+ 0 13) GeV _
CMS Run 1 + Run 2 (36 fb™!) == 125.38 + 0.14 (+ 0.11) GeV my = 125.11+0.11 GeV
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Phys.Rev.Lett. 131 (2023) 251802



First evidence for Higgs boson decay into
two different bosons H—>Zy (ATLAS+CMS)
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« Inthe SM, the H—Zy branching fraction is (1.5 + 0.1) x 10-3

« H—Zy sensitive to modifications in several BSM scenarios (e.g.
MSSM charginos, sleptons, squarks), Eur. Phys. J. C (2022)
82:977)

« pp collision data /s =13 TeV by the ATLAS and CMS with

integrated luminosities of 139 fb~! and 138 fb-! respectively
 Observed significance is 3.4c L ObsilExp) - Signal Strehu
« The measured H—Zy branching fraction is (3.4 + 1.1) x 10-3 ATLAS 29 el 200

» The observed signal yield is 2.2 + 0.7 times the SM prediction CMS 260 (1.10) 24253
« Agrees with the SM prediction within 1.9¢ comb. 3.4 (1.60) 2.240.7

arXiv:2309.03501
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https://arxiv.org/abs/2309.03501

Top quark mass measurement ATLAS+CMS

ATLAS+CMS Preliminary

LHCIOpWG
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stat uncertaint
total uncertain
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total
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ATLAS m, + total {+ stat + syst)
dilepton 7 TeV E——— 173.79+ 1.42 (+0.54+1.31}
lepton+jets 7 TeV —i— 172,33+ 1.28 (+0.75+1.04)
all-jets 7 TeV P 175.06+ 1.82 (+1.35£1.21)
dilepton 8 TeV ] 172,99+ 0.84 (+0.410.74)
lepton+jets 8 TeV i 172,08+ 0.91 (+0.33+0.82)
all-jets 8 TeV ———t— 173.72+ 1.15 (+0.55£1.02)
combined et 172,71+ 0.48 (+0.25+0.41)

CMS
dilepton 7 TeV — 172.50 + 1.58 (+0.43+1.52)
lepton+jets 7 TeV = 173.49+ 1.06 (+0.43+0.97)
all-jets 7 TeV = 173.49+ 1.41 (£0.68£1.23)
dilepton 8 TeV p—et—i 172.22 4 .95 (+0.18+0.94)
lepton+jets 8 TeV e 17235+ 0.48 (+0.16+:0.45)
all-jets 8 TeV e 172.32 4 0.62 (+0.25+0.57)
single top 8 TeV e 172,95+ 1.20 (+0.77+0.93)
Jiy 8 TeV 173,50+ 3.14 (+3.0010.94)
secondary vertex 8 TeV —+s— 17368+ 1.12 (+0.20+1.11)
combined HiH 172,52+ 0.42 (+0.14+0.39)

LHC combination
dilepton HeH 172.30+ 0.59 (+0.29+0.51)
lepton+jets b 172,45+ 0,36 (+0.17+0.32)
all-jets H=H 172.60 + 0.45 (+0.26+0.36)
other i 173.53+ 0.77 (+0.43+0.64)
combined b 172,52 % 0.33 (+0.14:0.30)
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m,=172.52 £ 0.14 (stat.) £ 0.30 (syst.) GeV, total uncertainty 0.33 GeV
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e ATLAS+CMS Run 1 data

* Most precise top mass

to the combination

\_

s =7,8TeV (5and 20 fb1)

 Combination of fifteen top
quark mass measurements
by ATLAS and CMS (Run1)

measurement to date thanks
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ATLAS-CONF-2023-066
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4-tops production
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The tttt cross section could be enhanced in many BSM
models, including gluino pair production in supersymmetric
theories, scalar-gluon pair production, the associated
production of a heavy scalar or pseudoscalar boson with a
top-quark pair in two-Higgs-doublet models

Full Run 2 data @ /s = 13 TeV 140 fb!

Events with two leptons with the same electric charge or at
least three leptons (electrons or muons)

6.1 (4.3)c observed (expected) significance

Measured cross section 22.51%¢ fb, compatible with SM
prediction 12.0+2.4 fb within 1.8c
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Observation of top-pair Production in p-Pb

top quarks provide novel probes of nuclear modifications to
parton distribution functions (nPDF) (arXiv:1711.03105)
Run 2 data (2016) /s= 8.16 TeV, luminosity 165 nb-!
lepton+jets and the dilepton channels

significance over 5 standard deviations in both channels

o= 57.9 + 2.0 (stat.)*32 (syst.) nb, good agreement with SM
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CMS 8.16TeV p+Pb O PRL 119 (2017) 242001

ATLAS+CMS 8TeV pp (extrap.) arXiv:2205.13830
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tt — B CHHIJIETHOM COCTOSIHUM B 006J1acTu 340 < m;; < 380 GeV

D = -0.547 + 0.002(cTar.) + 0.0196(cucrT.), otnuume 3.90

3.30 ot PP8 u PH7 reHepatopos.

arXiv:2311.07288
Submitted to Nature

11



Yyactue NMMAD B dusnyeckoun nporpamme
sKkcnepumeHTa ATJIAC

(-

* $u3mKa TON KBApKOB

> N3mepeHue KoagppuLMeHToB CNMUHOBOU MATPULLI NSIOTHOCTU B NAPHOM
poxaeHuu tt

> TTpoBepka KBAHTOBOW 3aNyTAHHOCTU B NpoLiecce NAapHOro poxaeHusa tt
(Quantum Entanglement)

* $usuka 3a npepenamu CtaHaapTHOU mopenu (BSM):

» MOUCKU HOBBLIX "HeBMAUMMBIX" kaHanoB pacnaaa 603oHa Xurrca CM ("Higgs portal”
model)

» NOUCKU MArHUTHBIX MoHononeu (HIP)

Pyxkosoautens - O.J1. EeauH
B.TT. Manees, C.I'. Bapcos, FO.I'. HapuiwkuH, B.A. Lllerenbckuia, A.E. Exunos,
M.TT. Nesuenko, AO. Tlyaxa, M.B. TTokmaoea
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Search for magnetic monopoles

. * Considering the Drell-Yan and photon-fusion pair production mechanisms\
T
. as benchmark models
m . . . . . . . .
* many TRT HT hits in a region aligned with a narrow high-energy deposit in
Y the LAr EM calorimeter.
* No HIPs candidate was observed.
» - * Spin -0 and spin %2 monopoles with magnetic charge 1g, and 2g;and high
N _ electric charge 20<|z|<100 for masses between 200 GeV and 4000 GeV
4 * The ATLAS monopole searches |n| < 1.75 sensitive to 1g, and 2g, are
= 10 e . .
= ATLAS complementary to those performed using the dedicated MoEDAL (2<n<5)
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107" 3 - B B -
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w0l 18 AT 500E 4 =
TR A VY OF, NI § TR A 2, B BRI,
0 1000 2000 3000 4000 5000 6000 7000 ER ) 3 4 5
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H—inv combinations

)

~

> Higgs portal model: Higgs decay to Dark matter particles
» LHC Run 1 + Run 2 data, different channels combination
> H—invisible branching ratio of 0.11(0.11%8%) full Run 2, limited

number of channels
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Moppep>KKa perekropa NSW miooHHOMU
cuctembl getektopa ATJ/IAC

\

J

Small sector
l Large sector

side “C”

Side “A”
~10m

STGC wedges —_

/ & ‘

«—  wedges

| ]
Sector

New Small Wheel

sTGC
quadruplet

TTNE® npyHUMaeT yyacTue B
noaaepxke MHOOHHOU CUCTEeMbL
netektopa ATIIAC.

B pamkax mopepHusauum getektopa
ATIIAC Bo Bpema LS2 6b1na
npou3ssefeHa 3aMeHa ManbIX MHOOHHBLIX
Auckos Ha Hosbie NSW, 0CHOBHbIMU
KOMMOHEHTaMM KOTOPbIX ABNAFOTCA
TOHKO-3a30pHbIe kKamepbI STGC u
MUKpO-merac MM,

NSW ucnonb3yrotca 8 MFOOHHOM
TpUrrepe nepeoro yposHsa L1 u npu
PEKOHCTPYKLUU TPeKOB MHOOHOB
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NSW commissioning & performance

* TTocne ycnewHou uHterpauum aetektopos NSW B 2022 roay, cotpyaHukmu HULL KU - TTNGS
npoAoIXunum paboty no obcnyxmusaHuro scex cuctem NSW getektopa, a Takxe B
NOArOTOBKe NMpOrpaMMHOro obecneveHUs Heob6xo0AMMOro AN yCnewHoW 3KcnayaTaumm
NSW petekrtopa.

 C Hauana ceaHca Run ITI, NSW 6b1nu BknroyeHbr B c6op AaHHbIX B ATLAS. [ns
obecneyveHusa pabotocnocobHocTu aetektopa coTpyaHuku HAULL KA - TTNUE® npuHumaroT
yyactue B cmeHax STG Primary On-call Expert.

* CotpyaHuku HULL KN - TTUE® cmornu coxpaHUTb KonuyecTso paboTaromx
BbICOKOBOJIbTHBIX KAHAMOB Ha BLICOKOM YpoBHe (~95%), a Takxe obecneunTb BEICOKYHO
3(PPEKTUBHOCTb BCEN CUCTEMSI B LiesloM B TedeHue cbopa AaHHbIX aeTektopom ATLAS.

B HacToslee Bpema NONHas LienoYvka TpUrrepa ycnelwHo UHTerpupoBaHa B TpUrrep Nepeoro
ypoBHs (L1), 4TO NO3BONUNO CHU3UTbL YACTOTY JIOXHBIX CpAbATLIBAHUM U YBENTUUUTD
3(PEPEeKTUBHOCTb TpUrrepa B TOpLeBbIX 061acTax AeTekTopa.
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NSW trigger efficiency
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3aBUCUMOCTU OoT BpemeHu B 2023 roay.



€ (4/8 - on-track)

NSW efficiency

ATLAS NSW Preliminary

MM 4/8 or sTGC 4/8 side C
MM side C - 4/8
sTGC side C - 4/8

g S P N
e e e i
R N

global Y/ m

ATLAS NSW Preliminary
4 1 Jo.95
[ 109
o . 1 <0.85
. ; - : —08
oF 1075
I 0.7
o 0.65
[ 06
4L 0.55
0.5

=e— —————————
e e

T

et e e e e e e o e e e o e e T e e e e e e

Run no.

ATLAS NSW Preliminary ’ ATLAS NSW Preliminary
E LA L T T L T r 1 L LA 9 E LA NN L L BN ENL R L T * 7 T
C RS, T R B (R S S
© g t '?’ B e e Y 1409 © 28 } .
= 8 - ‘5 o i el TR Y k - 2 - ¥ 4 Friiah
= o o S Ea - -0.8¢ o 2+ o
c i r ,{_}C/":-.“ i i 1 c - A
(@) B 3 3 e - '-'. ? 1 0.8 (@) B S
- L "-:_,__' ! - 3 A
@) O & #iitl: d-1-F i o O) or
(D :g 1‘ d,;"'j'v-\--"-\'L ; § 0.7 [
— - LS R i ’ 2 -
7)) ol R %'&t()__l_ ‘- 4 N E ol
o0 [ "Y“'\'“h- ! .:-.?'-"" 0.6 [
S~ | ~! S : Q |
< -4 2 < -4
PR IR S T SN NS S T N T ' 1 | PR RN RSN NN 1.
—4 —2 0 2 4 -4 -2 0 2 4
global X/ m global X/ m

Efficiency for having at least four out of eight layers
of Micromegas (red), sTGC strips (blue), or of either of
the two (black) d to a muon track with pT>15 GeV
passing through the NSW on the A side for all physics
runs taken in 2023 with pp collisions at /s =13.6TeV.

20



Mo pesynbratam pabotbl B 2022 . : }

* Ony61MKOBAHO:

BHYTPeHHUX NpenpuHTOB

cTateuv

* AOoKNaAbl HAQ KOHC

DepeHLmax

21



NMyéaunkKaumum no pesynbratam pabotbl B 2023 T.
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invisible decays of the Higgs boson using 139 fb-1 of proton-proton collision data at
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‘ BbicTynneHna Ha KOHdepeHuuax B8 2023 r.
-

Bcepoccumckaa koHgpepeHuus «Henensa Hayku ®usMex», CaHkT-TTeTepbyprckum NONUTEXHUYECKUU
yHuepcuteT Tletpa Benukoro (CTT6TTY), CaHkT-TTetepbypr, Poccus, 3 - 7 anpensa 2023,
«CTaTUCTUYECKAs KOMOUHALIMA NOUCKOB HEBUAUMBIX pacnafos 6030Ha XUrrca B 3KkCnepumeHTe
ATIIAC», M.B. TTokmnaoea , 9.A. bepaHukos , FO.I'. HapbIlWwkuH.

X Bcepoccuiickum ¢ MexayHapOAHBLIM ydacTUemM MOSOAXHBIN HayuHbIN qpopym «Open Science
2023», HALL «Kypuatosckuit HcTUTY™ - TTINE® atumHa, Poccusg, 15 - 17 Hoabpsa 2023, «Pe3ynbTaTter
nouckos pacnaaos bo3oHa Xurrca Ha YacTuubl TemHou Matepuu B akcnepumeHTte ATITAC»,
TToknaosa M.B., bepaHuros 4.A. HapbrwkuH FO.I

Bcepoccumckaa koHgpepeHuus «Heanensa Hayku @usMex», CaHkT-TTeTepbyprckumn NoNUTEXHUYEeCKUU
yHusepcuTteT TTetpa Benukoro (CTT6TTY), CaHkT-TTetepbypr, Poccus, 4 - 9 anpens 2022, «TTouck
yactuy TemHou Matepum B KaHane mono-Z B akcnepumeHte ATLAS», M.B. TTokmaoea.
Bcepoccumckaa koHgpepeHuus «Henensa Hayku ®usMex», CaHkT-TTeTepbyprckum NONUTEXHUYECKUU
yHusepcuTteT TTetpa Benukoro (CTT6TTY), CaHkT-TTetepbypr, Poccus, 4 - 9 anpensa 2022, «M3mepeHue
CMUHOBLIX KOppenauuii B npolecce poxaeHus nap t-keapk-t-aHTUKBApK B 3kcnepumeHTe ATLAS»,
O.B. Jlocesa.

ATLAS DCS Operation meeting, CERN, Switzerland, 10 March 2023, "Changes in LHC main panel and
underlying DDC/OLC changes”, S.Khomutnikov, S.Schlenker.

ATLAS DCS Operation meeting, CERN, Switzerland, 29 July 2023, "Tool of Consistency Inspection of
COOL Folder Definition", S.Khomutnikov.
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H—inv combinations

(- )
» Model "Higgs Portal”
» Limits for H—inv BR obtained with different Higgs production channels
» The purpose of the channel combination is to improve the sensitivity
(upper limit)
. J
q -
* VBF+MET = A
-- X e 5
* MET+2Z(ll . X ;—( T
q X X
%k tt_|_MET (a) VBF + EITiss (b) Jet + Eiss (©) (Z —)et + EPss
* VBF+MET+Y - ’ »
?7? -t
* monojet Y

* Run-1 (d) 1 + E (€) VBF + ETi* 4y
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Recorded Luminosity [pb ~/0.1]
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NSW trigger efficiency

 [ns noaasneHus (pOHOBLIX YacTUL
HaKNaAbIBaeTCs AOMONHUTENbHLIN 0T6op No
nonepeyHomy umnynscy p_T>15 M3B.

« CpelHsas 3PEPEeKTUBHOCTb KAXA0r0 CNos
MicroMegas/sTGC coctasnset npumepHo 65 -
80% B 3aBUCUMOCTU OT 06NACTU rAe OHa
pPacnosioxeHa U NOCTOSAHHA BO BpeMeHW.

Efficiency
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