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Meeting with Portuguese Industry (September 2019) 

6.2x10163x1014 4.3x1015
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Run 2 of LHC concludes successfully

LHC’s integrated luminosity: this is our success and our pride
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Student, fellows and collaborators

11-2018: 53 (COAS not included)

12-2017: 58 (COAS not included)

12-2016: 55

12-2015: 37

Vacuum Studies and 

Measurements (VSM)

Beam Vacuum 

Operation (BVO)

Design, Logistics & 

Methods (DLM)

Interlocks, Controls &

Monitoring (ICM)
Surface, Chemistry, 

Coatings (SCC)

TE-VSC
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Name First Name Age Organic Unit Institute Name Contract Start Contract End

BAUDIN Lucie 27 TE-VSC-DLM Mines ParisTech(PARIS) 01.10.2017 30.09.2020

BURATIN Elena 26 TE-VSC-VSM EPFL - Ecole Polytechnique Federale Lausanne(LAUSANNE)01.02.2017 31.01.2020

LAIN AMADOR Lucia 29 TE-VSC-SCC Universite de Franche Comte(BESANCON) 01.04.2016 31.03.2019

PETIT Valentine 25 TE-VSC-SCC Ecole Doctorale Genie Electrique Electronique, Telecommunications (TOULOUSE CEDEX 4)01.11.2016 31.10.2019

RICHARD Thibaut 27 TE-VSC-SCC EPFL - Ecole Polytechnique Federale Lausanne(LAUSANNE)01.01.2015 31.12.2018

1. Laser treatment of metallic surfaces: morphological characterisation.

2. Ecloud pilot sector in LHC.

3. Electroformed Cu beam pipes with integrated NEG coating

4. SEY and surface modification during beam scrubbing in LHC

5. Plasma simulation of sputtering processing.

3 PhD thesis completed in 2017:

1- Thermo-mechanical simulation of the HL-LHC beam screen during magnet quench.

2- Shape memory alloys for UHV tightness in particle accelerators.

3- Multipurpose analytical model of dynamic vacuum in particle accelerators.

PhD students

DOCT: 5 to 6 students per year

September 2018:

7
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Project and Consolidation

B-contracts
17%

EN-MME
13%

Consumables/Tooling
11%

CERN store orders
9%

Cabling-controls
8%

Subsistences-Claims
6%

Collaborations
5%

Vacuum components
5%

Bake-out
4%

FSU
4%

Pumping groups
3%

Evaporator
3%

Infrastructure
3%

Beam screens 
2%

Valves
2%

Instrumentation
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AL4030
1%

Transport
0% Vacuum services

0%

Other
0%
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17%

CERN Store Orders
13%

Consumables/Tooling
11%

Collaborations
8%

Instrumentation
8%

Subsistence-Claims
7%

B-contracts
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Vacuum components
6%

FSU
5%

EN-MME
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Cars-Telephones
3%

Cabling-controls
3%
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3%

Vacuum pumps
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Valves
2%

Vacuum service
1%

Transport
0%

Training
0% Bake-out

0%

Operation

Budget repartition
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Our Priorities

9

Our DG

Fabiola Giannotti

Our Director

F.  Bordry

Our Dep. Head

J. M. Jimenez
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Energies:

Linac-2   50 MeV

PSB    1.4  GeV

PS      28  GeV

SPS  450 GeV

LHC      7 TeV
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CERN Vision & Strategy
Three main scientific pillars

• Full exploitation of the LHC:
• LS2, and Run 3 start-up.

• Upgrade of LHC Injectors; on-track construction of HL-LHC.

• Scientific diversity programme serving a broad community:
• ongoing experiments and facilities at Booster, PS, SPS and their upgrades.

• participation in accelerator-based neutrino through CERN Neutrino Platform.

• Preparation of CERN’s future:
• vibrant accelerator R&D programme exploiting CERN’s strengths and uniqueness.

• design studies for future accelerators: CLIC, FCC (includes HE-LHC).

• future opportunities of diversity programme: “Physics Beyond Colliders”.

Important milestone: update of the European Strategy for Particle Physics (ESPP)  in 2019-2020.

*LS = Long Shutdown
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CERN Vision & Strategy
LHC Roadmap
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Vacuum at CERN: our mandates

• Provide CERN’s accelerators with the required degree of vacuum.

• Exploit the CERN’s production facilities for surface treatments, including thin film 

coatings.

• Provide high-energy physics community with expertise in vacuum technology (from 

design to operation) and beam-surface interactions.

• Ensure characterization measurements in the field of analytical chemistry, surface 

analysis, and performance of vacuum material.

• Develop simulations, materials, instrumentation, and production technologies in the 

framework of CERN’s projects and studies.

• Prepare the next generation of vacuum technology experts
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Machine Type Year Energy Bakeout Pressure [mbar] Length

Linac 2 linac 1978 50 MeV ion pumps 10-7 40 m

ISOLDE electrostatic 1992 60 keV _ 10-6 150 m

REX-HIE ISOLDE linac 2001-2016 5.5 MeV/u partly 10-7-10-12 50 m

MEDICIS 2017 _ _ 10-6 10 m

Linac 3 linac 1994 4.2 MeV/u ion pumps 10-8 30 m

LEIR accumulator 1982/2005 72 MeV/u complete 10-12 78 m

PSB synchrotron 1972 1-1.4 MeV ion pumps 10-9 157 m

PS synchrotron 1959 26 GeV ion pumps 10-9 -10-10 628 m

AD decelerator 1999 100 MeV complete 10-10 182 m

ELENA decelerator 2016 complete 10-12 31 m

PS to SPS TL transfer lines 1976 26 GeV _ 10-8
1.3 km

SPS synchrotron 1976 extractions 10-9 7 km

SPS North Area 1976 _ 10-3-10-8 1.2 km

SPS HiRadMat 2011 _ 10-8 1.4 km

SPS to LHC TL 2004/06 _ 10-8 2 x 2.7 km

AWAKE wakefield acc 2017 _ 10-8
730 m

LHC Arcs (Beam vacuum) _ 50 km

LHC Arcs (insulation vacuum) _ 50 Km

LSS RT separated beams 2 x 3.2 km

LSS RT recombination 570 m

Rxperimental areas 180 m

Beam dump lines TD62/68 transfer lines 2006 7 TeV _ 10-8
2 x 720 m

≈ 12

≈ 65

≈ 50

≈ 127 km

transfer line

High Vacuum

Linacs, Booster, ISOLDE, PS, n-TOF and Antimater                                                                                                         2.6 Km

SPS complex                                                                                                                                                                        15.7 Km

450 GeV

LHC                                                                                                                                                                                       109 Km

collider 2007 2 x 7 TeV

UHV-XHV

Insulation vacuum

complete

<10-8

<10-10
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Examples of installation
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New LIU-PS wirescanner

TT2 magnet consolidation

New LEIR injection pick-ups
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Electrolytic deposition on stainless steel, copper and aluminum 

Electropolishing stainless steel

Guide-Onde LINAC4

stainless steel

Ceramic Disque of copper  cavity 

PIMS

BGV Aluminum chamber Connector stainless steel

Copper electroplating 

Couvercle Tank LINAC 4 

Rhodium electroplating

Tube de transition LHCVSR

Gold electroplating

Chambre LINAC 

Silver electroplating 

Doigts de contact écran TDI

Surface treatments for accelerator applications  
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Installation of the last beam line element, August 

2016

Inauguration 9th May 2017
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HL-LHC
Teams involved in the shielded beam screen activities

Prototyping

Quench validation testCryogenic validation tests

Design




