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See A. Milic Highlight

Among the recent ATLAS results
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ATLAS Phase-I upgrades (LS2,2019/21) + Commissioning 2022/23

[Arlevel 1 trigger New Small Wheels lUpgrad'es m:funly aim at. .
improving trigger selectivity,
/\ to cope with increasing luminosity
(2-3x10%*cm2s?)

TDAQ off-detector electronics
* L1 Calorimeter

* L1 Topological

e L1NSW

* L1Endcap

L1 MUCTPI

Fast Track Trigger (FTK)

25m

New muon RPC
detectors

Semiconductor tracker

11-Jun-24 E. Monnier - FCPPL2024



ATLAS Phase-I upgrades (LS2,2019/21) + Commissioning 2022/23

LAr Level 1 Trigger

Phase-| eFEX electron trigger achieves higher efficiency at lower L1 accept rate (~5 kHz), Upgrades malmy aim at
JFEX features steeper jet trigger turn-on
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—_First beam in 2023..
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— Predicted ® ATLAS Achieved @ CMS Achieved --- Target Ice on bottom,

condensation on top
(more icy towards IP8)

o
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17 July: IR8 Inner Triplet Q1-Q2 interconnect insulation
vacuum leak, LHC restart end of August
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25 May: vacuum incident near
triplet L1, ~5 days downtime
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Integrated Luminosity [1/fb]
N
e |

Thermal shields removed,

Early September, vacuum leak
leak found on M2 bellow

in IP8-Target Dump Injection
Segmented (TDIS), followed by
' another leak on 10 Sep on IP8-

=) =B Jul TDIS in different module
Vacuum module with signs of heating/sparks on outside of Date
RF fingers and transition tube — may limit beam intensity Installation of new LIU

absorber TDIS at P8 in 2020 _
11-Jun-24 E. Monnier - FCPPL2024 7



Delivered target of 75 fb~' not reached: 31.9 fb~', recorded luminosity 29.9 fb~ (93.7%)
Recorded 2023 luminosity adds to that collected in 2022 (delivered / recorded / good-for-physics: 38.5 /35.7 / 31.4 fb-'): 65.6 fb™1

Luminosity-weighted pileup distributions in Run 3
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2023 good-for-physics efficiency up to 96.5% (up to 93.1% in 2022) — 27.8 fb~' (2023) + 31.4 fb~' (2022) = 59.2 fb~"
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Delivered target of 75 fb~' not reached: 31.9 b=, recorded luminosity 29.9 fb=' (93.7%)

Recorded 2023 luminosity adds to that collected in 2022 (delivered / recorded / good-for-physics: 38.5 /35.7 / 31.4 fb-'): 65.6 fb™?

M
w

Total Integrated Luminosity [nb ']

o
n

U Ll
19/09

10

ATLAS Online Luminosity Sy = 5.4 TeV
[ LHC Delivered (Pb+Pb)
[ ] ATLAS Recorded ]

Total Delivered: 1.91 nb”
Total Recorded: 1.75 nb™

2023
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ATLAS
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Day in 2023

2023 good-for-physics efficiency up to 96.5% (up to 93.1% in 2022) — 27.8 fb~' (2023) + 31.4 fb~' (2022) = 59.2 fb™

11-Jun-24
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Collision event from first stable
beam run of 2024 at 13.6 TeV

EXPERIMENT 2 April §, 2024

11-Jun-24 E. Monnier - FCPPL2024
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Run-3 data analysis

Excellent detector and reconstruction performance, 4 papers, 3 CONF notes, 5 PUB notes released on Run-3 data

Top-antitop to e-p candidate event at 136 TeV  H — 4p candidate event at 13.6 TeV
Run: 428580 N

Event: 612078872
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Run-3 dat

Excellent detector and
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&, LHC/HL-LHC Plan

HilLum

LARGE HADRON COLLIDER

. LHC

HL-LHC

in 2023

13 TeV -

13.6 - 14 TeV

energy

Diodes Consolidation

splice consolidation cryolimit LIU Installation HL-LHC
7 TeV 8 Tev button collimators interaction . ) inner triplet . N
R2E project regions Civil Eng. P1-P5 pilot beam radiation limi installation
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510 7.5 x nominal Lumi_,

ATLAS - CMS s

HL upgrade

nominal Lumi 2 x nominal Lumi 2 x nominallLumi

75% nominal Lumi /— |
- Erd 190 107 | Phase | 45010 | Phase Il imeg,ated

ALICE - LHCb
upgrade

luminosity IEOIE o

HL-LHC TECHNICAL EQUIPMENT: _ LS2: Phase-l1 Upgrade goals LS3: Phase-1l Upgrade goals
DESIGN STUDY : @ L =3 x 1031 cm 251 o £L275x10* em 257!
- a0 -
HL-LHC CIVIL ENGINEERING: ° (u) ° (u) =200
DEFINITION o Keep trigger (max) 100 kHz; o Upgrade trigger to 1 MHz;
latency < 3 us latency < 10 us
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Run 1 ‘ ‘ Run 2

EYETS
13 TeV -

splice consolidation
7 TeV ﬂ button collimators
R2E project

ation
2011 2012 2013 2014 20 ] 2027 2028 2029 |IIIIIIM
510 7.5 x nominal Lumi_,
ATLAS - CMS —
. . HL upgrade
X nominalfLumi
ase |

luminosity IEOIE o

m Phase " integrated JEAUUURI

PRO o L=3x 1031 em 251

@ L2275 x 103 ecm—2s71

=80 >~ 200
AC CIVIL ENGINEERING: ° (,LL} ° (,LL}

S—— o Keep trigger (max) 100 kHz; o Upgrade trigger to 1 MHz;
latency < 3 us latency < 10 us

PHYSICS

11-Jun-24

Upgrade of LAr trigger readout Upgrade of LAr main readout- 16




ATLAS Phase-ll upgrade et —
Prese 2022: 886 FTE
2020: 7%?2!-11:‘E AT

2019: 651 FTE

ATLAS

EXPERIMENT

615 FTE

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters
Pixel\detector \

LAr Blectromagnetic calorimeters

Toreid magnets

Muon chamizérs Solenoid magnet | Transition radiation fracker

Semiconductor tracker

New Muon Chambers New Inner Tracking Detector (ITk)

Inner barrel region with new All silicon, up to |n| = 4
RPC and sMDT detectors

11-Jun-24 Detailed scope described in 7 TDRs approved by the CEF’@J_ 'ﬁ/?c?ﬁ?{%? _B%iﬁ@ﬁééfm& 2020

Upgraded Trigger and
Data Acquisition system
Level-0 Trigger at 1 MHz

Improved High-Level Trigger
(150 kHz full-scan tracking)

LAr Calorimeter

[ Electronics Upgrades]

Tile Calorimeter

Muon system

. High Granularity Timing )
Detector (HGTD)
Forward region (2.4 < |n| < 4.0)

Low-Gain Avalanche Detectors (LGAD)
Qvith 30 ps track resolution j

Additional small upgrades

Luminosity detectors (1% precision goal)

HL-ZDC

o0l 7



LHC & ATLAS into Run 3 at full swing |

e |
LHC calendar for 2024: Run 3 analysis just ahead !

Start beam Commisgioning: mid-Mars ApF iz, D May yun'Ve &re here
o . . . Wk 14 15 | 1 || v 18 19 20 21 22 B 22 | 2 26
FlrSt S.rable beGmS- mld-Apl"ll Mo | e 4V & 15? ........... 2w e I8 witan 20 o7 3 1()? lllllllllllll 7 o

..........................

intensity ramp up

Machine @ full capacity (>2350b) I - e ...............
HI run : November s

1200 bunCheS: end—Apr‘” \Lue ................ c;-:‘:‘rllf:;;:ig ..... > .................. ............ sl N R *_ ............ ; ...............................

ATLAS: Recor.d/Analyse data ! Wk 27 28 29 30 31 32 33 34 35 36 37 I 38 39
& Continue the Phase-II ramp-up v

»

Th
e Fr
Sa MD 4
Su
] VIP visits End 25 ns run End of run
- / CERN 70 [08:00] Nov jos:00] Dec
A< Wk a0 a || 2 | a as a5 6 | a7 u a8 a9 so | s 52
N I r . .
R\ Mo 301 7 14 21 28! 4 11} 18 25! 2 9 16 < |
R v { 3 MD6 . 3
| Tu P pp ref
Th 3 L3 : YETS Annual
& - D-ﬂt e Pb-Pb lon run : Qosure
Fr : i faryoreconfie. ;
tec MD5 i
Sa E : Pb lon
Su setting up

nier - FCPPL2024 18




LHC & ATLAS into Run 3 at full swing !
Run 3 analysis just ahead !

LHC calendar for 2024: w [ ~ -
Start beam commissioning: mid-Mars
First stable beams: mid-April o
1200 bunches: end-April .
HI run: October e e "

ATLAS has completed Phase-I commﬂi";;ioning and Run 3 is in full swing |

FCPPL cooperation strongly contributes to many "Run 2" legacy papers as well
as now to the first "Run 3" data analysis.

See today's talks as well as winter and summer conference slides and related
conf. notes for ATLAS new results.

ATLAS Upgrade Phase II is also in full swing and FCPPL is strongly involved !

AND:

ATLAS FCPPL has opportunities to further cooperate: ITK, LAr Calo, HGTD,..

BUT: also in the emerging future detector R&D DRD program for ex...
AND FCPPL cooperations have a role to play in it |

n
AR -
L




ACC(IHEP/NJU/SDU/SJTU/USTC)-IN2P3(APC/CPPM/LAL/LPNHE/CC)-CEA

e Strong cooperation program between the Atlas Chinese Clusters and IN2P3 labs since
many years:

e Higgs, Susy studies, SM (through vy y, WW final states and also
lepton/jet/bjet/top final states such as in 4, ttH, VH, H**, HH..)

(X. Chen, T. Li, X. Wang talks)
e Performance studies (E/gamma, b tag, trigger, calorimeter)
e Phase I commissioning for Run3 (Several FCPPL PhD students)
e Silicon detector R&D and Phase II (D. Xu)

® Numerous presentation in Atlas meetings, conferences as well as in internal,
public/conf notes and publications. (See FCPPL reports)

e Senior physicists visits (France and China) on hold but cooperation work between
physicists continued despite the aftermath of the pandemy

o Several co-PhD thesis defended in 2022&23, K. Han, C. Wang, J. Tafoya, and
more to come in 2024... (Co-PhDs important strengthening force for the FCPPL)

e On computing, IHEP/IN2P3/CEA (C. Gang, F. Qi, F. Hernandez)

e New Phase IT (HGTD, ITK,..) & new accel. coop. started (V. Boudry, J. Guimaraes,
C. Hu-Guo, I. Laktineh, Y. Lu, J. Zhang) + Ramp up on theory cooperation for future

accelerator.
11-Jun-24 E. Monnier - FCPPL2024 20



ATLAS ACC-IN2P3 continued full Run2 data analyses & performance studies aiming at “legacy”
full Run2 publications + started first Run3 analysis

e PhD :

Yang (LPSC/SDU) €SC funded (defended 06/20)

Wang (LPNHE/USTC) USTC funded (defended 12/20)

Atmani (IJCLAB) IJCLAB funded (defended 12/20)

Xu (CPPM/USTC) CPPM/USTC funded (defended 09/21)

Li (CPPM/SDU) CPPM/SDU/CSC funded (defended 09/21)

Han (IJCLAB/USTC) USTC funded (defended 03/22)

Wang (CPPM/SJTU) CPPM/SJITU/CSC funded (defended 02/23)
Tafoya (IJCLAB) IJCLAB funded (defended 10/23)

. Zhang (APC/SJTU) APC/SJTU/CSC funded (defended 12/23)
Q. Shen (APC/SJTU) APC/SJTU/CSC funded (started 10/20)

X Su (IJCLAB) IJCLAB/USTC funded (started 10/20)

X. Wang (CPPM/SJTU) CPPM/SJTU/CSC funded (started 09/21)
C. Mo (APC/SJTU) APC/SJTU/CSC funded (started 10/23)

e Many former Co-PhDs now postdocs or permanent positions: Core for future Accelerator Prog

e HL-LHC (Calo, ITK, HGTD..) & future accelerator (Silicon detector, Calo...) cooperation
program ongoing, but need new PhD students & short stay scientists to strengthen it |

e Need to strengthen person power/funds for strong ATLAS Run 2/Run 3 analysis and for

ATLAS upgrade and future detectors R&D.
11-Jun-24 E. Monnier - FCPPL2024 21
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e g Gl
I Merci |
S5 e Thank You !

ATLAS FCPPL project Emmanuel Monnier

Auditorium de JAGORA, BORDEAUX 14:00 - 14:10

ATLAS highlights Adriana Milic

Auditorium de TAGORA, BORDEAUX 14:10-14:35 [ °

Search for a resonance decaying into a scalar particle and a Higgs boson in the final state with two bottom quarks and t...
Xi Wang

Search for Higgs boson pair production with ATLAS Run2 and Run3 data Tong LI

Auditorium de JAGORA, BORDEAUX 1455 - 15:15

Observation of Four-Top-Quark Production in the Multi-lepton Final State with the ATLAS Xiang Chen

Auditorium de TAGORA, BORDEAUX 15:15 - 15:35
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