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aȅ ǊŜǇƻǊǘΩǎ ǎǇƻƴǎƻǊǎ: ATLAS resources and C.Buttar, D.Ntounis, 
J.Liu, S.Willocq, Y.Uematsu, A.Rastogi, C.Sawyer, J.Debevc, 
L.Zhang, D.Dannheim, S.Alderweireldt, S.Ronriguez, W.Guerin, 
et.al
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ALICE
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ATLAS  detector

Å Overall weight 7 000 tonnes

Å ~ 100 million electronic channels

Å ~ 3 000 km of cables 



ATLAS in Run 2 (2015-2018)  &  Run 3  (2022+)
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Delivered luminosity since 2015 ¢ƻǘŀƭ LƴǘŜƎǊŀǘŜŘ [ǳƳƛƴƻǎƛǘȅ ƛƴ wǳƴ о Interactions per Crossing 2011-2025

IƛƎƎǎ ōƻǎƻƴ ŎŀƴŘƛŘŀǘŜ ŜǾŜƴǘ IҦнŜн˃
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SUMMARY QCD PLOT 

CƻǊ !¢[!{ tǳōƭƛŎ wŜǎǳƭǘǎ Ǿƛǎƛǘ  π  ƘǘǘǇǎΥκκǘǿƛƪƛΦŎŜǊƴΦŎƘκǘǿƛƪƛκōƛƴκǾƛŜǿκ!ǘƭŀǎtǳōƭƛŎ

In particular,
summary plots for:

Exotic searches

Higgs and Diboson searches

Higgs physics

Heavy ion physics

Standard model

Supersymmetry searches

Top physics
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Direct searches beyond the SM

SUSY Exotics
1 TeV
  Ҩ  

м ¢Ŝ±
  Ҩ  

Mass reach of the ATLAS searches for Supersymmetry. bŜǿ ǇƘŜƴƻƳŜƴŀ ƻǘƘŜǊ ǘƘŀƴ {ǳǇŜǊǎȅƳƳŜǘǊȅΦ

aƻǊŜ !¢[!{ ƘƛƎƘƭƛƎƘǘǎ Ҧ ǎŜŜ F.Cerutti at EPS-HEP, July 2025
   H.Herde at Corfu, July 2025, etc.
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Delivered peak (integrated) luminosity as a function of year. The nominal scenario in Run 5 corresponds to a pileup of about 173, 
and the ultimate scenario corresponds to a pileup of 200. Both Run 5 scenarios include heavy ion data taking. 

HL-LHC Schedule (updated in March 2025)

L.[               b{²              L¢ƪ ϧ ID¢5
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ATLAS Upgrade: Phase-I

NSW

Multiple improvements to trigger, detector and computing:
V L1-Calorimeter trigger with improved granularity
V New topological L1 trigger 
V New Small Wheel (NSW) for muons
V New time-of-flight capability for AFP
V Increased performance of software (Multi-Threading)

CSC

TGC+MM+DC

L1-CALO

wǳƴн

Run3
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HL-LHC major LHC upgrade, goal: 
4000 fb-1 (Run3 x10 ) with flat 
luminosity profile 
at 7.5 x1034 cm2s-1 (7.5 x original 
LHC Luminosity) and 200 
inelastic pp/bunch crossing

ATLAS Upgrade: Phase-II
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!¢[!{ ¦ǇƎǊŀŘŜΥ tƘŀǎŜπLL

Major ATLAS upgrade to cope with higher luminosity 
(radiation hardness, high detection granularity and resolution, 
precision track timing, powerful triggers):
Å an all-ǎƛƭƛŎƻƴ ƛƴƴŜǊ ǘǊŀŎƪŜǊ ǿƛǘƘ р мл9 channels and acceptance until |́|=4,
Å a forward high-granularity timing detector with 50 ps timing resolution per hit, 
Å new RPC trigger chambers in the barrel to improve the muon trigger selection, 
Å a new trigger and DAQ system with 1 MHz L1 - and a 10 kHz L2-trigger rates,
Å an upgraded detector FE and BE electronics in the calorimeters and muon systems.

ID¢5

Pixels

Microstrips

Nine barrel layers at radii 33 - 1000 mm from the beam line, 
several end-ŎŀǇ ǊƛƴƎǎΣ Ҧ ƳƛƴƛƳǳƳ ф ƳŜŀǎǳǊŜƳŜƴǘǎ ǇŜǊ ǘǊŀŎƪ 
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!ƴ ŜǾŜƴǘ ŘƛǎǇƭŀȅ ƻŦ ŀ ǎƛƳǳƭŀǘŜŘ ǘǘɎŜǾŜƴǘ ǳƴŘŜǊ I[π[I/ ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘ ŀ ǇƛƭŜǳǇ ƻŦ нлл ǊŜŎƻƴǎǘǊǳŎǘŜŘ ǿƛǘƘ ǘƘŜ L¢ƪ ŘŜǘŜŎǘƻǊΦ 

12000 tracks in the tracker 
acceptance (each 25 ns)

L¢ƪ ƛƴ I[π[I/ ŜǊŀό˃Ґ нллύ
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ITk Pixels 

Outer  Endcap

Outer Endcap Ring

¢ǊƛǇƭŜǘ aƻŘǳƭŜ ǿƛǘƘ о5 {ƛ ǎŜƴǎƻǊǎ 

ŦƻǊ млмс м aŜ± ƴŜǉκŎƳ
н

Module production has started! 
(300 modules assembled)

VWe see difficulty in reading out some modules, 
workaround is to disable pixel core columns

V Delamination study: Si debris in masked region, 
further care is taken in dicing/bonding

¢h5!¸Υ ¢ƘŜ L¢ƪ tƛȄŜƭ {ȅǎǘŜƳ ¢Ŝǎǘ ǘŜŀƳ ƛǎ ǾŀƭƛŘŀǘƛƴƎ ǘƘŜ ƴŜǿ !¢[!{ ƛƴƴŜǊ ǘǊŀŎƪŜǊ ǇƛȄŜƭ ŘŜǘŜŎǘƻǊ ǘƘǊƻǳƎƘ Ƴǳƭǘƛπ
ƳƻŘǳƭŜ 5!v ǎŜǘǳǇǎΣ ǎŜǊƛŀƭ ǇƻǿŜǊƛƴƎ ŎƘŀƛƴǎΣ ŀƴŘ ǳǇŎƻƳƛƴƎ ƭŀǊƎŜπǎŎŀƭŜ ǎƭƛŎŜ ǘŜǎǘǎΦ

Area (m2ύΥ мΦфҦмо
ІƳƻŘǳƭŜǎΥ нлллҦфплл

@2000fb-1
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Active area: 165.3 m2

# modules: 17888
# of channels: 59.87M

L¢ƪ {ǘǊƛǇǎ 
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ITk Strips 

After cooling to -35C After thermo-
cycling (15% rate)

-   Challenges and solutions

Sensors, chips, mechanics, services in production
Global support structures now at integration sites
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¢ǊŀŎƪƛƴƎ ŜŦŦƛŎƛŜƴŎȅ ƛƴ ǘƘŜ 
ƻǾŜǊƭŀǇǇƛƴƎ ǊŜƎƛƻƴ ƛǎ ŎƻƳǇŀǊŀōƭŜ 
ǘƻ  ǘƘŜ ŎǳǊǊŜƴǘ wǳƴ о ŘŜǘŜŎǘƻǊΦ 

¢ƘŜ L¢ƪ Ƙŀǎ ƭŜǎǎ ƳŀǘŜǊƛŀƭ ǇŜǊ 
ƳŜŀǎǳǊŜƳŜƴǘ ŎƻƳǇŀǊŜŘ ǘƻ 
ŎǳǊǊŜƴǘ LƴƴŜǊ 5ŜǘŜŎǘƻǊ όƭƻǿπƳŀǎǎ 
ǎǳǇǇƻǊǘ ƳŀǘŜǊƛŀƭ Ҍ /ŀōƭŜ 
ǊŜŘǳŎǘƛƻƴύ Φ

Number of clusters in Pixel and Strip 

Material budget

Vertex reconstruction 
efficiency as a function of 
the local pileup density. 

Expected performance of the ITk in dense environment of the HL-LHC

wŜǎǳƭǘǎ ŦƻǊ ǎƛƳǳƭŀǘŜŘ ὸɎὸ ŜǾŜƴǘǎ 
ǿƛǘƘ нлл ǇƛƭŜǳǇ ŜǾŜƴǘǎ ŀǘ мп¢Ŝ±
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IƛƎƘ DǊŀƴǳƭŀǊƛǘȅ ¢ƛƳƛƴƎ 5ŜǘŜŎǘƻǊ όID¢5ύ 

Beamspot
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High Granularity Timing Detector (HGTD) 
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High Granularity Timing Detector (HGTD) 

5ŜǘŜŎǘƻǊ aƻŘǳƭŜ


