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Topics not covered here:

❑ FCC midterm review (see talk by Michael)

❑ ECN3 upgrade (see talks this afternoon)

❑ Implementation of DRD collaborations (see talk by 

Thomas)



LHC 2023 Run
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❑ Outstanding LHC performance: 1.2 fb-1 in 24 hrs

❑ Goal for ATLAS & CMS: 75 fb-1 pp luminosity

❑ So far ≈ 30 fb-1 delivered, a bit behind schedule

Interrupt due to 

RF finger problem

2023 is a short year due to an early stop to save on 
energy costs

❑ 13.5 weeks of pp running

❑ 4 weeks Heavy Ion, 1 week pp reference run

2023 LHC schedule:

From Plenary ECFA July 12th, 2023

12.07.2023



But then…
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This accident created ripples on the French grid to which the LHC is 
connected and caused 3 magnet quenches

30s later a leak appeared in 

the vacuum vessels of  IT.L8

Leak located in bellow between Q1 and Q2 

❑ 10 days time window allowed by cryo

otherwise warm-up of full sector 78

Bottom-line: 1.5 months without 

beam in the LHC
❑ IT magnet warm –up 1week

❑ Leak repair 1 week

❑ Cool-down & recondition 3.5 weeks

❑ EIQA & powering 0.5 weeks 



2023 LHC Machine Main Events Timeline
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20.03.2023

Beam 1 

Crystal 

collimator 

mechanics 

broke after 

testing

02.04.2023

RF Rupture 

discs B1 & 

B2 following 

trip of the 

LHC 18kV 

SVC point 4 

24.05.2023

RF finger 

module issue. 

Vacuum spikes 

caused by 

beam induced 

arcing/heating. 

Partially 

plasticised 

spring.

Intensity limit 

1.6x1011 ppb

12.05.2023

1st collisions 

2374 bunches 

mixed scheme

1x8b4e + 3x36b

minimising heat 

load 

maximising lumi

21.04.2023

1st stable beam of 2023

31.08.2023 (B)

08.09.2023 (A)

2 x injection 

protection 

device (TDIS) 

Point 8 vacuum 

leak.

Preventing p+ 

operation, but 

Pb ion possible

26.09.2023: 1st stable 

Pb ion beam of 2023

17.07.2023

Fallen tree in VD 

causing power 

glitch, magnet 

quench, and 

leaking bellow 

between cold 

mass and 

insulation vacuum

End Sep – Early Oct

ALICE background 

issue followed by 

studies and solution

October

Beam loss 

induced SEU 

causing trips, 

quenches, 

etc. 

Studies, Lumi

levelling

2023
Jan             Feb             Mar             Apr     May             Jun              Jul              Aug              Sep             Oct              Nov            Dec

23.10.2023



2023 Proton Run
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4.L1 repair

MD

TS1

Beta 120 m, VdM

IT.L8 repair

Special 

runs Ions



Summary 2023 Data Taking
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Proton-proton run:

❑ Approx. 32 fb-1 pp luminosity delivered to ATLAS & CMS

❑ Until mid July best year ever!

1.2fb-1 in 24 hours!

Heavy Ion run:

❑ Slip-stacked beams in injectors → 70% more bunches than 

in 2018

❑ 6 times higher ALICE luminosity thanks to new TCLD 

collimators and orbit bumps

❑ Crystal collimation with demonstrated performance gain

Target: 75 fb-1

Target: 3 nb-1



LHC Timeline

17.11.2023 J. Mnich | Report from CERN 7

LS2: Upgrade 

of accelerator 

and detectors 

(Phase I)

LS3: Upgrade HL-

LHC and Phase II 

ATLAS&CMS

LS4: Upgrade 

Phase IIb 

ALICE&LHCb

today start HL-LHC

HL-LHC target: 

❑ Deliver 3000 fb-1 pp luminosity 

to both ATLAS and CMS

North Area upgrade?

Important to adhere to this schedule in view 

of the next large CERN project, e.g. FCC



Progress HL-LHC
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On Track for Series Production of Nb3Sn 

HL-LHC  Inner Triplet Quadrupole Magnets

Several Nb3Sn magnets passed acceptance 

tests

First magnet with full complement of measures:

❑ New welding procedures

❑ New loading procedure

❑ Coil process optimization

HL-LHC Cost and Schedule Review

November 13-16, 2023



Phase II Upgrade ATLAS & CMS
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❑ Projects are making very good progress

❑ Now in transition to (pre-)production

❑ However, schedule for both experiments remains extremely tight with no significant contingency



Status ATLAS Phase II Upgrade
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Projects are making very good progress 

Overall status:

❑ Huge progress in all projects transiting towards production, 
critical final design reviews passed, but still a few technical 
challenges to overcome
Example: development of cracks in strip modules during cooling 
cycle not yet understood and solved

❑ ITk Pixel and Strip define critical path of schedule and have 
continued to use up contingency due to technical & procurement 
challenges, urgent actions taken to improve services situation

❑ Muon upgrade (RPC) also entering critical schedule

❑ Increasing resources mobilised for Phase-II upgrade

First fully functioning
petal of the ITk endcap



Status CMS Phase II Upgrade
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First ladder fully equipped with 12 functional 2S modules

Detector upgrade projects are making good technical progress

❑ L1 Trigger decision shown to fit into 9.5 𝜇s with 12.5 𝜇s available

❑ ASIC designs are proceeding well and nearly complete

❑ Many more items are moving into pre-production or production

Focus on understanding the resources needed to complete the 
upgrades

❑ Collaboration building - “Upgrade Days” with broad participation 
across the projects

❑ There has been progress in securing mitigations for CMS Upgrade 
deliverables that are at risk on account of the war in Ukraine

CERN supports both collaborations in solving problems and 
identifying possible measures to accelerate production



❑ CERN received an offer from a private donor (Wendy & Eric Schmidt foundation) to support work on advanced 

Artificial Intelligence (AI) and Quantum Computing techniques to improve the ATLAS and CMS data acquisition, 

analysis, and simulation workflows

❑ CERN submitted a proposal of USD 48 million (mostly personnel) over 5 years which was accepted

❑ Overarching goal: enhance the trigger and analysis capabilities, and thus the scientific potential, of 

ATLAS and CMS in the HL-LHC phase beyond the currently projected scope

❑ Accelerate the evaluation and introduction of novel computing, engineering and scientific ideas with main focus on HL-

LHC

❑ Provide a major push to the work already ongoing in the experiments, by enabling lines of research currently not feasible 

within existing financial, human and technological resources limits

❑ Provide critical insight to develop future detectors and data flows for the even more ambitious objectives of a future 

collider, such as the Future Circular Collider (FCC) currently in its Feasibility Study phase

❑ The EP, IT and TH departments are also involved to ensure that other current & future CERN experiments 

benefit from the results in terms of computing frameworks and physics theory models

❑ All project results will be released under a valid open science policy and IP generated will be released under 

appropriate open licenses in compliance with the CERN Open Science Policy

❑ Project start: January 2024 (signing of grant agreement is still pending)

NextGen Trigger project
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Prévessin Data Centre
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October 2023

❑ Commissioning (incl. building and services 

such as electrical, cooling, ventilation)

December 2023

❑ IT trial installation and tests (incl. one POD)

POD = 2 rows of racks with hot aisle 

containment

January 2024

❑ Installation of the rest of the first batch of 

equipment



≈ 66×18×19 m3

Neutrino Platform and LBNF/DUNE
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❑ Production of warm steel structure

progressing well

At CERN two main activities for the 

LBNF/DUNE project in the US:

1) Validate the final prototypes of the 

DUNE far detectors (horizontal 

and vertical drift concepts)

Preparing for 2024 test beam

2) Construction of two large cryostats 

for the DUNE far detectors:



GESDA (Geneva Science and Diplomacy Anticipator)

❑ Foundation established in 2019 by the Swiss 
government and the Canton and City of Geneva

❑ Anticipate future breakthroughs in science 
and technology across the world

❑ Facilitate transformation into concrete initiatives 
with potential to impact positively on society at large

Quantum technologies prioritised as among 
the most promising directions

❑ GESDA proposed to establish OQI, to be hosted 
at CERN as a 3-years pilot project

❑ Fully funded by donation (2 MCHF/year)

❑ Overarching goal of the OQI is to find ways to enable quantum computing to have the widest possible societal impact 
by promoting and facilitating access to quantum resources and technical quantum expertise

❑ Ensure that quantum technologies - in particular quantum computing - are leveraged to address today’s most 
pressing societal challenges, notably those articulated in the United Nations Sustainable Development Goals (SDGs)

❑ Ensure also that people from all over the world can benefit from these technologies in order to mitigate the risk of a 
quantum-based digital divide

Open Quantum Institute (OQI)
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OQI will be integrated as societal arm in 

the CERN Quantum Technology Initiative



Library Renovation Completed
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Library re-opening  28.09.2023

❑ All renovation work finished and books moved back into the 

main Library premises

❑ Project completed on time and schedule

❑ Reopening ceremony took place September 28th with a 

two-day programme of different activities for the CERN 

community to discover the new premises

❑ The library is open 24/7.

❑ Welcome desk & Bookshop is staffed Monday-Friday, from 

9 a.m. – 6 p.m.

❑ CERN Library & Bookshop information on 

http://library.cern/ and on the Campus App

A brand-new library for the CERN Community! You are 

welcome to visit it in Building 52, first floor

http://library.cern/


Ribbon-cutting ceremony; from left to right: Eliezer Rabinovici, President of the 
CERN Council, Alain Berset, President of the Swiss Confederation, Fabiola 
Gianotti, CERN Director-General, John Elkann, Chair of Stellantis, and Renzo 
Piano, architect of CERN Science Gateway.

Science Gateway Opening October 7th, 2023
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❑ Celebrate 50 years of neutral current and 40 years 

of W/Z discoveries

▪ looking back at the discovery,

▪ what has been learned since then, 

▪ prospects for future precision measurements

First Scientific Event in Science Gateway
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March 29, 2023

Dieter Haidt lecture on Neutral 

Currents and Gargamelle

Members of the UA1 

collaboration meeting 

at the symposium



Summary

❑ A challenging year for the LHC

❑ but many lessons learned and good prospects for the rest of Run 3

❑ Good progress in HL-LHC and Phase II upgrades

❑ but challenges remain on the Phase II schedule and due to worldwide economic and political 

situation

❑ strongest engagement of ALL collaborators essential to meet the schedule

❑ CERN tries to help optimizing production and identifying opportunities to accelerate production 

schedule

❑ WLCG is running smoothly

❑ Prévessin Data Centre nearing completion

❑ Good progress at Neutrino Platform and for LBNF/DUNE cryostats

❑ Opening of Science Gateway, the new library and many other events… 
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Thank you for your attention!



Backup
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Workshop with Fraunhofer IPA

Factory Planning and Production Management

❑ Two workshops on CMS HGCAL

26.06. - 28.06.2023

30.08. - 01.09.2023

❑ One workshop on ATLAS ITk project  

11.10 – 13.10.2023

Follow-up in February 2024

❑ Complementary to LHCC, P2UG reviews

❑ ATLAS and CMS spent a lot of effort in the preparation of the review

Perhaps this is the largest benefit of the review!

❑ Fraunhofer impressed by the quality and depth of the planning, tools developed to plan, simulate 

production and estimate schedule

❑ No obvious mistake, no important items overlooked

❑ Potential for production identified and under study (for CMS, ATLAS to be discussed in Feb 2024)

❑ Larger engagement of collaboration, more personnel required

ATLAS & CMS Phase II Upgrades
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NextGen Budget
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WP Personnel costs (USD) Material costs (USD) Total Cost (USD) 

Management 1.8M 0.0M 1.8M 

WP1 11.2M 6.0M 17.2M 

WP2 12.4M 0.6M 13.0M 

WP3 12.4M 0.6M 13.0M 

WP4 3.0M 0.0M 3.0M 

Total 40.8M 7.2M 48.0M 

Percentage 85% 15% 100% 

 



WLCG Computing Resources
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Reduction of processing activity at WLCG sites in 

winter 2023 due to ~ energy crisis

Mostly recovered now, still not reaching the peak of 

summer 2022

Experiments globally can leverage ~40% beyond 

pledge capacity at WLCG sites



Phase IIb Upgrades
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Fully exploit HL-LHC for Heavy Ion & Flavour physics

ALICE3:

❑ Tracking precision x 3:   10 µm at pT = 200 MeV

❑ Acceptance x 4.5:   |η| < 4 (with particle ID)  

❑ A-A rate x 5 (pp x 25)

❑ Excellent particle ID

LHCb Upgrade II:

❑ Precision timing few tens of ps: Vertex Detector, RICH, 
ECAL,…

❑ Tracker based on Scintillating Fibres with cryo-cooled SiPMs
& first rad-hard CMOS tracker

LHCC review for both projects started

Discussions with Funding Agencies ongoing (special RRBs)

Expect scoping documents early 2024

Matching available resources and HL-LHC schedule

Magnet

Absorber

Muon chambers

FCT

ECAL

RICH

Tracker

Vertex detector

TOF

1
.5

m



❑ Organized by 

CERN Scientific Information Service & NASA 

Transform to Open Science team

❑ Objective: Actively exchange experiences, ideas, 

and expertise, towards promoting OS policies and 

practices and to develop practical action plans for 

participants’ institutions

❑ Over 100 open science practitioners and policy 

makers, representing 70+ institutions, across 5 

continents

❑ All meeting materials and recordings made 

available on Zenodo: 

https://zenodo.org/communities/cern-nasa-open-

science-summit-july-2023

CERN – NASA Open Science Summit 2023
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https://zenodo.org/communities/cern-nasa-open-science-summit-july-2023

