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Report from CERN

Topics not covered here:
0 FCC midterm review (see talk by Michael)

: 0 ECN3 upgrade (see talks this afternoon
113" Plenary ECFA Meeting PUEC | o)
O Implementation of DRD collaborations (see talk by
Joachim Mnich Thomas)
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Integrated Luminosity [1/fb]

From Plenary ECFA July 12th, 2023

2023 LHC schedule:

LHC 2023 Run
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This accident created ripples on the French grid to which the LHC is
BUt then " connected and caused 3 magnet quenches

17th July 2023 01:00:17 30s later a leak appeared in

the vacuum vessels of IT.L8

S

Leak located in bellow between Q1 and Q2
O 10 days time window allowed by cryo
otherwise warm-up of full sector 78

Bottom-line: 1.5 months without
beam in the LHC

Q IT magnet warm —up 1week
A tree fell on two lines 125 kV of O Leak repair . 1 week
Romande Energie which are on the O Cool-down & recondition 3.5 weeks
same support towers: 0 EIQA & powering 0.5 weeks

Photo by courtesy of Romande Energie
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2023 LHC Machine Malin Events Timeline

| 24.05.2023 _, =23 31.08.2023 (B) End Sep - Early Oct
' RF finger 2" 08.09.2023 (A) ALICE background

| module issue. - g= 2 X Injection issue followed by

20.03.2023 21.04.2023
Beam 1 1st stable heam of 2023

24 Crystal & Vacuum spikes protectlon studies and solution
collimator ;':: Caused by : deV|Ce (TDlS) y Track Position (NCIs >= 4) ‘:'*-w»”_“
meChaniCS beam induced 3 P0|nt 8 vacuum id tads u
bI’Oke after arcing/heating_ leak. .
testing Partially - Preventing p+

plasticised j\ operation, but
spring. Pb ion possible
Intensity limit

1.6x10™ ppb

ol

’ 17.07.2023 a0e-2 October
02.04.2023 W *F ey 12052023 % Fallen tree in VD 8084 Beam loss
RF.RU. O 1st collisions y | causing power 2533235;31 induced SEU
dises B1 & 2374 bunches glitch, magnet S st b | causing trips,
lefc”S _ mixed scheme quench, and §§zgg::§: \ quenches,
o O\;wﬂg 1x8b4e + 3x36b leaking bellow , ™ e etc.
LtITC):?LBtk\i minimising heat § between cold - M B o~ | Studies, Lumi
load mass and 26.09.2023: 1%t stable levelling

SVC point 4 maximising lumi insulation vacuum Pb ion beam of 2023
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2023 Proton Run
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Summary 2023 Data Taking

Heavy lon run:

Proton-proton run:

a Approx. 32 fb! pp luminosity delivered to ATLAS & CMS

O  Until mid July best year ever!
1.2fb1 in 24 hours!

Delivered Luminosity 2023
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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
Delivered Luminosity 2023
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LHC TI mellne today start HL-LHC

2021 2022 2023 2024 2025 2026 2027 2028 2029

J[FMAM]3]3]A's|oN[D] ]FMAM

3[3]Als|oN[D| 3] FIMAIM[3]3]A]S J[FMAM]3]3]A's|oIND| 3] FIM[AIM[ 3] 3 ]Als|olN[D| 3] F{M/AIM] 3] 3]A]s[oN[Df 3 [ FiM[AIM] 3] 3]A]s|oIN]D{ 3] FIM[AM] 3] 3]A]S|o[N[D| UERREENE

LS2: Upgrade Run 3 ‘ LS3: Upgrade HL-
of accelerator '| LHC and Phase I
and detectors ATLAS&CMS

(Phasel) [NEEEEEESEERRREEREEE RSN AR RRRR R R RRRR RN o rth Area ubarade?

North Area consolidation
2030 2031 2032 2033 2034 2035 2036 2037 2038
J[FMAaM]3]a]A s|oND] 3]FIM[AIM] 3] a]AlS]olN[D| 3] FiM/AIM] 313 ]Als[oN[D| 3 [FiM[AIM] 2] 3]A]s|oINID| 2] FimM[aM] 3] 3]A]S|o[NID| 3 [ FIM[aM] 3] 3]a]s [oIN[D] a [FMaM] 3] 3 ]Als|oIN[D] 3 FMAM]a [ a]AlS|o]ND] 3] FiMIaM 33 AlS|a]N[D
LHC | Run4 l LS4: Upgrade Run 5 }
) ' Phase Ilb ‘
ALICE&LHCDb
INJECTORS
North Area consolidation phase 2 (tbc)
2039 2040 2041 Shutdown/Technical stop HL-LHC targ et:
Proton physics - LHC
I[FMAM 3]3]A/s[oN[D 3 [FIM[AIM] 3] 3[A[s[o[NID| 3 [F]M/AIM[ 3] 3[A]S[O[N]D Proton physics - Injectors _ 0 ) _
o ‘, | Tons (tbe after LS4) d Deliver 3000 fb* pp luminosity
LHC Run 6 Commissioning with beam
) 4 Hardware commissioning/magnet training '[0 bO'[h ATLAS and CMS
INJECTORS Important to adhere to this schedule in view
of the next large CERN project, e.g. FCC
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Progress HL-LHC

MQXFBO3 natural quench history

On Track for Series Production of Nb,;Sn 18 :
HL-LHC Inner Triplet Quadrupole Magnets !
17 | —— Ultimate current
Several Nb;Sn magnets passed acceptance X P Bt S Target current
_ 16 ex-3S88 83383535385,
tests < vt -E o3 = g 5'? 5 F 5 3:5 = g Nominal current
: : £ 15 9358257 2 Eguscr ® 19K 20A/s
First magnet with full complement of measures: @ °ecpo 285 & NMZPYS 2
_ 5 .lEg;ﬁ mm‘:; : = No quench 1.9K
0 New welding procedures “iggR® 2 W 45K 20A/s
. o= :3
O New loading procedure 13 |-& s A 45K S0A/s
. . | o & 45K, VI
O Coil process optimization 12 1= _

No quench 4.5 K
0 5 10 15 20

Event number

HL-LHC Cost and Schedule Review
November 13-16, 2023
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Phase |l Upgrade

meters
LAr hadronic end-capgnd
forward calorimeters
Pixel ditector

LAr ele

omagnetic calorimeters
Solenoid magnet | Transition radiation\fracker
Semiconductor fracker

Muon chambers

New Muon Chambers

Inner barrel region with new RPC
and sMDT detectors

New Inner Tracking Detector (ITk)
All silicon, up to |n| = 4

ATLAS

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

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

Electronics Upgrades
LAr Calorimeter

Tile Calorimeter

Muon system

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

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

Additional small upgrades
Luminosity detectors (1% precision goal)
HL-ZDC

O Projects are making very good progress
O Now in transition to (pre-)production
O However, schedule for both experiments remains extremely tight with no significant contingency

e P i e

CMS

P

ot S
AL,

O Rt s

ot foas bt

CMS

Barrel Calorimeters
https//cds.cern.ch/record/2283187

ECAL crystal granularity readout at 40 MHz
with precise timing for e/y at 30 GeV

» ECAL and HCAL new Back-End boards

L1-Trigger HLT/DAQ
htips:/cds.cern.ch/record/2714892

hggs://cds.eern.ch/record/ﬂsw2
« Tracks in L1-Trigger at 40 MHz / .

+ PFlow selection 750 kHz L1 output
+ HLT output 7.5 kHz
« 40 MHz data scouting

Muon systems
https://cds.cern.ch/record/2283189
« DT & CSC new FE/BE readout

« RPC back-end electronics

+ New GEMRPC 1.6 < n< 2.4

Calorimeter Endcap—‘”'\ 3 + Extended coverage ton =3

https://cds.cern.ch/record/2293646
« 3D showers and precise timing ’
+ Si, Scint+SiPM in Pb/W-SS

CMC

e

Beam Radiation Instr. and Luminosity
http:/cds.cern.ch/record/2759074

» Bunch-by-bunch luminosity

N

Tracker https:/cds.cern.chirecord/2272264
+ Si-Strip and Pixels increased granularity MIP Timing De(ector

+ Design for tracking in L1-Trigger https://cds.cern.ch/record/2667167

+ Extended coverage ton ~ 3.8 Precision timing with:

« Barrel layer: Crystals + SiPMs

+ Endcap layer: Low Gain Avalanche D

measurement: 1% offline, 2% online

17.11.2023
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Status ATLAS Phase |l Upgrade — ATLAS

Projects are making very good progress
Overall status:

O 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

O 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

s e e e

 Muon upgrade (RPC) also entering critical schedule e —eeveremmETETTT

O Increasing resources mobilised for Phase-Il upgrade

First fully functioning \\
petal of the ITk endcap
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Status CMS Phase Il Upgrade

Detector upgrade projects are making good technical progress
O L1 Trigger decision shown to fit into 9.5 us with 12.5 us available
O ASIC designs are proceeding well and nearly complete

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

Focus on understanding the resources needed to complete the
upgrades

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

O 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

First ladder fully equipped with 12 functional 2S modules
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NextGen Trigger project

U CERN received an offer from a private donor (Wendy & Eric Schmidt foundation) to support work on advanced
Artificial Intelligence (Al) and Quantum Computing techniques to improve the ATLAS and CMS data acquisition,
analysis, and simulation workflows

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

O 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

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

O 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

O 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

U 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

O 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

O Project start: January 2024 (signing of grant agreement is still pending)
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Prévessin Data Centre

October 2023

0 Commissioning (incl. building and services
such as electrical, cooling, ventilation)

December 2023

O IT trial installation and tests (incl. one POD)
POD = 2 rows of racks with hot aisle
containment

January 2024

O Installation of the rest of the first batch of
equipment

C\E/RW 17.11.2023
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Neutrino Platform and LBNF/DUNE

At CERN two main activities for the
LBNF/DUNE project in the US: | L = =
1) Validate the final prototypes of the | | N —

DUNE far detectors (horizontal N LR '*;%“—.“m

o

: . | 1 TT
and vertical drift concepts) F “
Preparing for 2024 test beam |

2) Construction of two large cryostats
for the DUNE far detectors:

L Production of warm steel structure
progressing well

=~ 66x18x19 m3

Detector electronics —— >
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Open Quantum Institute (OQI)

GESDA (Geneva Science and Diplomacy Anticipator)

OQI will be integrated as societal arm in
the CERN Quantum Technology Initiative

O Foundation established in 2019 by the Swiss Organisational structure of the CERN Quantum Technology Initiative (QTI).
government and the Canton and City of Geneva oy \ ,
N T Strat q it 14 o nao @’ ooy Boad
QO Anticipate future breakthroughs in science G:i/ :f’nyaf‘rc‘e ksl e Management Member States)
and technology across the world Fiperts Grow
d Facilitate transformation into concrete initiatives Coordination L ‘O-.. glniz‘.’ggmme_, Carharn Connie
with potential to impact positively on society at large e St akeholdere)
[ I
antum technologies prioritised as amon Quantum S, RN N\
QU U i gl . p I I I g CentreS Of IC?m;:;utmtg g \ ‘Frﬁctr;nologes LR getworks'antgi (k)/))lopte_??uantum
the most promising directions Competence and Algorithms =8/ Demonstrators B L N

0 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 (SDGSs)

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

Partnerships Academic Programmes / Industrial Partnerships / Collaborations for Impact

U O OO0
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Library Renovation Completed

Library re-opening 28.09.2023

O All renovation work finished and books moved back into the — - e
main Library premises — :

O Project completed on time and schedule

U Reopening ceremony took place September 28th with a
two-day programme of different activities for the CERN
community to discover the new premises

O The library is open 24/7.

0 Welcome desk & Bookshop is staffed Monday-Friday, from
9a.m.—6 p.m.

0 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

C\@ 17.11.2023 J. Mnich | Report from CERN
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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.
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First Scientific Event in Science Gateway

31%tOctober 10:00 -17:30

SCIENCE GATEWAY
ieter Haidt The evolution of electroweak theory : Wolfgang Hollik The W mass at the LHC: Maarten B nekan

Zand W measurement ts at LEP and SLD: Guy Wilkinson Measurements with W and Z bos: tLHC El b tta Man:
Aforward look (FCC-ee): Rebec: G zalez Sual

Neutral currents and Gal

TheW and Z at UA! 0l
TheW and Z at UA: CDF, DO and HERA: Bo Jayatilaka

The SPS Collider: Lyn Evans
https://indico.cern.ch/event/1301000/

O Celebrate 50 years of neutral current and 40 years
of W/Z discoveries

= |ooking back at the discovery,
= what has been learned since then,
= prospects for future precision measurements

N
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Summary

O A challenging year for the LHC
U but many lessons learned and good prospects for the rest of Run 3
1 Good progress in HL-LHC and Phase |l upgrades

U but challenges remain on the Phase Il schedule and due to worldwide economic and political
situation

U strongest engagement of ALL collaborators essential to meet the schedule

U CERN tries to help optimizing production and identifying opportunities to accelerate production
schedule

O WLCG is running smoothly
O Prévessin Data Centre nearing completion
1 Good progress at Neutrino Platform and for LBNF/DUNE cryostats
0 Opening of Science Gateway, the new library and many other events...

@RW 17.11.2023 J. Mnich | Report from CERN
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Thank you for your attention!




Backup

CE/RW
\
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ATLAS & CMS Phase Il Upgrades

Workshop with Fraunhofer IPA
Factory Planning and Production Management

O Two workshops on CMS HGCAL
26.06. - 28.06.2023
30.08. - 01.09.2023

O One workshop on ATLAS ITk project
11.10 —13.10.2023
Follow-up in February 2024

O Complementary to LHCC, P2UG reviews

O ATLAS and CMS spent a lot of effort in the preparation of the review
Perhaps this is the largest benefit of the review!

O Fraunhofer impressed by the quality and depth of the planning, tools developed to plan, simulate
production and estimate schedule

Future is our product

Giving you a competitive edge

Fraunhofer IPA

Factory Planning and Production Management
NobelstraBe 12 | 70569 Stuttgart

O No obvious mistake, no important items overlooked

O Potential for production identified and under study (for CMS, ATLAS to be discussed in Feb 2024)
O Larger engagement of collaboration, more personnel required

Sustainable. Personalized. Smart.

Sustainable. Flexible. Economical.
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NextGen Budget

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  408M  72M  480M

| | |
Yearly budget (USD)

15,000

13,700,000 Personnel and Material

Material
15.0%

10,000

9,500,000-9.300,000
8,500,000

7,000,000

Budget

5,000

Personnel
85.0%

Y1 Y2 Y3 Y4 Y5

Year
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WLCG Computing Resources

1e10 CPU Delivered: HSO6 hours per month

Reduction of processing activity at WLCG sites in

10 ALICE
. ATLAS winter 2023 due to ~ energy crisis
0.8 A Bl CM5
Em LHCb - -
Mostly recovered now, still not reaching the peak of

summer 2022

0.4 A

0.2 A
00 ¢ N N N N L. N NN 200% Use of CPU pledges e
SR S & Ll Rl LAl o Rl Ll Ll Ll oG o oG o
»G\’” ~’_(’3\ 9_\'” ~’_\-\ »,L\” ﬂ_'L\ {,\"’ {,\ »h\” ﬂ-v\ é,,\'” {p\ »@\"’ {a\ 4\\"’ 4\\ ~;b\"’ ~3,-,\ »,,,\"’ ~yz:,\ ’19\"’ ’19\ '1?’\0 '1?’\ ’L,L\" ,1:1,\ ’i,,\"’ '1:"\ - ATLAS
S S S S S S S S S S S S S S - s
B R A S e e 2 S S e S U I U L R R I 175% - Uich
mmm Total

150%
125%

100% 1

Experiments globally can leverage ~40% beyond
pledge capacity at WLCG sites

~ [} [=)] o — o~ — o~ m < un o ~ o] [=)] o — o~ — o~ m 3 n (=] ~
1 | I - - - 1 | I | ] | 1 | I - — - 1 | 1 | ] | |
— - - I 1 I o~ o~ o~ ™~ o~ o~ o~ o~ o~ I 1 1 m mM m m m m m
o~ o~ o~ — — — o~ ~ o~ o~ o~ o o~ o~ o~ (] o~ o~ o~ o~ o~ o~ o~ o~ o~
o o [=] o~ o~ o o o o (=] o [=] o o o o~ o~ o~ o [=] o [=] o o o
o~ o~ o~ o o O ™N N N NN N N NN o (=] O ™N N N N N NN
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Months
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Phase lIb Upgrades

Fully exploit HL-LHC for Heavy lon & Flavour physics

ALICES:

d Tracking precision x 3: 10 pm at p; = 200 MeV

O Acceptance x 4.5: [n| < 4 (with particle ID)
O A-Arate x 5 (pp x 25)
O Excellent particle ID

LHCDb Upgrade II:

O Precision timing few tens of ps: Vertex Detector, RICH,

ECAL,...

O 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

Run 4 Run 5
2029 - 2032

ECAL
RICH

Absorber
Magnet

Muon chambers
FCT

— — TOF
Tracker
Vertex detector

@@B 17.11.2023
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CERN — NASA Open Science Summit 2023

-l Organized by Accelerating &
CERN Scientific Information Service & NASA o
Transform to Open Science team the AdOPtlon

L Objective: Actively exchange experiences, ideas, Of Open

and expertise, towards promoting OS policies and Science
practices and to develop practical action plans for
participants’ institutions

L Over 100 open science practitioners and policy
makers, representing 70+ institutions, across 5

continents
O All meeting materials and recordings made ' Accelerating . O |
available on Zenodo: of Open

Science

https://zenodo.org/communities/cern-nasa-open-
science-summit-july-2023

@

CERN _
Open Science
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