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Reminder of the HL-LHC Goals
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The main objective of HiLumiLHC Design Study is to extend the LHC lifetime by 
another decade and to determine a hardware configuration and a set of beam 
parameters that will allow the LHC to reach the following targets:

A peak luminosity of Lpeak= 5×1034 cm-2s-1 with levelling, allowing:

An integrated luminosity of 250 fb-1 per year, enabling the goal of 
Lint = 3000 fb-1 twelve years after the upgrade. 
This luminosity is more than ten times the luminosity reach of the 
first 10 years of the LHC lifetime.

FromFP7 HiLumi LHC Design Studyapplication in 2010

Ultimate performance established 2015-2016. With same hardware 
and same beam parameters, by using engineering margins:

Lpeakult@7.5 1034 cm-2s-1 and   Ultimate Integrated Lint ult~4000 fb-1

LHC should not be the limit, would Physics require more than nominal

Transition from Prototype tests to Series production!!!

Dealing with Challenges from post Covid supply chain issues and 

the conflict between Ukraine ïRussia !!!

Ca. Half way!

With ca. 4 to 6 month schedule variance



Run3 started  in 2022

3

Run3 started with excellent performance 

Beam Energy for Run3 fixed @ 6.8 TeV [long training time and need for repairs - RF PIM S23]

LS3 shifted by 1 year and extended to 3 years 

Č HL-LHC keeps the construction schedule unchanged where possible to keep the momentum!

Č IT String operation still scheduled to start in 2024, but with main operation period in 2025



HL-LHC Scope in 1R and 5R 
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Underground Civil Engineering Excavation work was completed during LS2!

Cooling and 

Ventilation

M. Modena and M. Mendes 
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Underground
(Fully completed on 25 Octô21)

Surface

Main civil engineering work at Point 1 (ATLAS)

Buildings Progress [%] / delivery

SF17 100% / delivered

SHM17 100% / delivered

SU17 100% / delivered

SE17 100% / delivered

SD17 100% / delivered

Underground 100% / delivered

SF17

SHM17

SU17

SE17

SD17

Fully completed and 

delivered by Sepô22 (+ ~1 

months w/r to the initial 

contractual date)
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Pieter Mattelaer and 

Laurent Tavian



Main civil engineering work at Point 1 
(ATLAS)

US17

UR15
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Main civil engineering work at Point 1 (ATLAS)
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Laurent Tavian



Surface

Main civil engineering work at Point 5 (CMS)

Buildings Progress [%] / delivery

SF57 100% / delivered

SHM57 100% / delivered

SU57 100% / delivered

SE57 100% / delivered

SD57 100% / delivered

Underground 100% / delivered

SF57
SHM57

SU57

SE57

SD57

Underground
(fully completed on 25 Febô22)

Fully completed and 

delivered by Decô22 (+ ~2 

months w/r to the initial 

contractual date)
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Pieter Mattelaer and 

Laurent Tavian



Main civil engineering work at Point 5 
(CMS)

US57

PM57
UR55
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Pieter Mattelaer and 

Laurent Tavian



Technical infrastructures in the delivered 

buildings

SL172

SHM57

SF57

üSectional doors

üCranes

üCable trays

üLighting

üVentilation system

üPrimary water system

10



International Collaboration
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SC Links
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International Collaboration

12

SC Links

D1
DFX

CP
Q3

Q2b
Q2a

Q1

Service gallery (UR)
Connection to LHC (UL)

TAXS

DFM

DFHM DFHX

Cancellation of several Contracts with Russia due to accumulated delays Č Plan B implementations
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The MS region with in-kind contributions
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Cancellation of several Contracts with Russia due to accumulated delays Č Plan B implementations
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The MS region with in-kind contributions
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Crab cavities

D2

Collimators
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Q4

(BBLR)

Overall reduction of in-kind contributions from ca. 129 MCHF to 

95MCHF with cancellation of Russian agreements

Č Still pursuing additional contributions but it is getting rather late in 

the game! 

Č HEL & Dilution Kicker descoped from HL-LHC project

Cancellation of several Contracts with Russia due to accumulated delays Č Plan B implementations

http://www.iconarchive.com/show/flag-icons-by-gosquared/Italy-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/United-Kingdom-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/United-States-icon.html
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Á November 2021: HO corrector manufacturing finished and assembly started ṉ

Timeline: Main Milestones in 2021

Sequence of higher order corrector magnets and preassembled cold mass of the Corrector Package [CP]

Marco Statera et al
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Á November 2021: HO corrector manufacturing and assembly completed ṉ

Á November 2021: Shipment of second RFD cavity from CERN to the UK ṉ

Á November 2021: CERNC&SR #5 Č endorsement of presented budget update

+14.2MCHF CtC increase & [30MCHF to 60MCHF exposure warning] ṉ

Á November 2021: Installation of two Goniometers with Crystal Collimators in the LHC ṉ

Timeline: Main Milestones in 2021 Stefano Redaelli et al.



Update on RFD Cryo-Module
Cryogenics by-pass

Cryo-Module on critical path for  SPS 
installation during YETS 2022/23!

RFD Cavity in Transport Frame on arrival at Daresbury 
Laboratory
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Cavity String prior to Cleanroom 
assembly

Outer vacuum 
Chamber

Č Decision to delay installation until 2023/24
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Á January 2022: MQXFA08 fails to reach nominal current in vertical test [after performance limitation 

of MQXFA07 in September 2021] Č coil manufacturing review [both magnet coils were produced 

during COVID years] ṉ

Á February 2022: full validation of DQW pre-series bare cavity build in industry ṉ

Á February 2022: Critical non-conformity of MQXFA09 Č requiring disassembly ṉ

Á March 2022: DFX Cryostat delivery to CERN ṉ

Timeline: Main Milestones in 2022
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DFX Cryostat

Completed pre-series DFX by SOTON (UK1 ) !

D2

DSHM

DFHM

Q1Q2AQ2BQ3CPD1DCM

DFM

DFX

DSHX

DFHX

CERN-UK1 collaboration under addendum #4 

of KE3299/TE/HL-LHC

Design, Manufacturing, QC & CE certification 

under the responsibility of Southampton 

University

PRR 3 March 2020. 1.5 intense years from raw 

material procurement to completion of 

qualification and CE certification by notified body

Completed in March 2022 at LTI Metaltech & 

delivered to CERN
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Á January 2022: MQXFA08 fails to reach nominal current in vertical test [after performance limitation 

of MQXFA07 in September 2021] Č coil manufacturing review [both magnet coils were produced 

during COVID years] ṉ

Á February 2022: full validation of DQW pre-series bare cavity build in industry ṉ

Á February 2022: Critical non-conformity of MQXFA09 Č requiring disassembly ṉ

Á March 2022: DFX Cryostat delivery to CERN ṉ

Á March 2022: Cold-Mass assembly of D2 and nested Canted Cosine Theta corrector magnetṉ

Á May 2022: EnduranceTest on MQXFA05: 50 quenches, 5 TC Č magnet remains @ nominal!ṉ

Á May 2022: Test of MCBXFBP2c at CERN in SM18 Č reached full operation range at 7.5TeV 

equivalent current! ṉ

Timeline: Main Milestones in 2022



D2 Cold-Mass Assembly
Cryogenics by-pass

D2 Prototype Cold-Mass @ CERN in Hall 180
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D2 Prototype on the test bench in SM18


