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The CERN East Area

• Since the 1960’s, the CERN East Area is a beam facility using

protons derived from the Proton Synchroton (PS) for:

• Irradiation facilities

• R&D tests of detectors

• Experiments (CLOUD)

• Outreach

• Because of reliability issues 

and critical failures in the past, 

the East Area Renovation Project has been launched

• Additional benefit: huge energy savings

The CERN East Area | E. Montbarbon | J. Bernhard 2



The CERN East Area | E. Montbarbon | J. Bernhard 3

• T8 primary beamline used for irradiation facilities

• 24 GeV/c proton beam (IRRAD)

See Blerina Glotske’s talk: “The CERN Proton Irradiation Facility (IRRAD) during and after the 

CERN Long Shutdown 2”

• Mixed fields (CHARM) 

• After a primary target, 3 secondary beamlines used for experiments

and R&D tests

• e, h,  beams, mostly mixed and not pure

• Maximum particles rate: 1-2·106 per spill over 0.4 s flat top

T9 R&D tests  10 GeV/c

T10 R&D tests  6 GeV/c

T11 CLOUD, P349  3.5 GeV/c

Primary and secondary beamlines (pre-LS2)



East vs. North Area
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• North Area: primary and secondary beams facility derived from the 

Super Proton Synchrotron (SPS)

East Area North Area

Momenta (GeV/c) < 10 > 10

Particle species

selectivity
- ++

Max. particles rate 

in the secondary

beams (per spill)

1-2·106 2·109 (K12)

Absorbers and converters for 

pure beams only available in 

the North Area

No overlap

• Changes in the new East Area:

• Provide a useful energy overlap to North Area beam lines

• Advanced particle type selection with pure beams

• Relieve North Area because of high demand

• Example: Neutrino platform
See Marcel Rosenthal’s talk: ”Two New Low Energy Beam Lines at the CERN North Area: 

from Design to Commissioning”
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• Beam steering by EN-EA, but easily possible by users as well

• Automatic change of the beam momentum by loading  

configuration files

• Steering of position and spot size

• Monitoring the beam thanks to beam line instrumentation:

• Delay wire chambers for beam profiles 

• Scintillators for particle counting 

• Threshold Cherenkov counters for distinguishing particle species 

T9 and T10 test beam operation

• Typical test campaigns:

• Tracking detector 

characterisation

• Calorimeter calibrations

• Prototype development

• Proof-of-concept

• Design validation

• Performance assessment

• Complementary to North 

Area energy range



The East Area renovation project (1)
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• Requirements to ensure a long-term operation:

• Respect modern infrastructure norms
• Significantly decrease the electric consumption

• Minimise dose rates to personnel

• Controlled dump of the primary protons to the targets

• Fast access in experimental areas
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New beamline layout (1)

dump

24 GeV/c

15 GeV/c

12 GeV/c

3.5 GeV/c

Testbeam Previous p (GeV/c) Future p (GeV/c)

T9 10 15

T10 6 12

• Increase of the top momentum of both test beams

• Higher flexibility with 2 North Targets (instead of one):

• T9

• T10/T11

• Higher reliability by removing the splitter magnet

• Improved particle type selection, i.e. high purity beams



New beamline layout (2)
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• At the end of the primary beam, removed splitter magnet by a 

switching magnet (MCB shape) to lead the beam to:

• The irradiations area (T8)

• Target A (T9)

• Target B (T10/T11)

• This means enhanced flexibility for the users
Target 

Head
Material

Length 

(mm)

Diameter

(mm)
Comments

1
Be

W

200

3
10 Electron enriched

2
Al

Be

100

3
10 Electron enriched

3 Al 200 10 Hadron

4 air - - Empty

5 AL 20 10
Hadron 

(thin target)

T11 line

T10 line

T9 line

T8 line

Target B

Target A



New beam layout (3)
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T9

Horizontal plane:

Vertical plane:

Pure e beams

Pure h beams

Pure  beams
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New beamline layout (4)

Horizontal plane:

Vertical plane:

T10

Pure  beams

Pure h beams



New beamline layout (4)
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D. Brethoux, M. Lazzaroni

T11
CLOUD

T10

T9

IRRAD

CHARM

T8 line

New features:

• New gas distribution

• Refurbished control rooms

• New beam instrumentation with better user 

access

• Same beam height in T9 and T10

• Possible to use AZALEA telescope in T9 or T10



The East Area renovation project (2)

The CERN East Area | E. Montbarbon | J. Bernhard 12

• New pulsed magnet powering scheme:

• Replacement of massive magnet yokes with laminated ones 

(pulsed magnets)

• New Sirius power converters with energy recovery

• Annual power consumption reduction from 7 to 1.1 GWh

• Infrastructure renovation:

• Upgrade of Building 157 including heating and ventilation

• Asbestos removal 

• Renewal of walls and roof cladding for a better insulation

• Annual power consumption reduction from 3 to 1 GWh



The new CERN East Area in live

The CERN East Area | E. Montbarbon | J. Bernhard 13



Conclusions
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• The CERN East Area is a beam facility for:

• Long running experiments

• R&D tests

• Irradiation

• Outreach

• Renovation:

• Improve beam reliability, performance and purity

• Reduce drastically the electrical consumption

• Deliver reliable beams with a momentum overlap to the CERN 

North Area

• Irradiation facility: qualify materials and electronics for future 

accelerator upgrades, experiments and industrial applications

• R&D platform: test beams for the upcoming upgrades as well as for 

dark matter, neutrino and other BSM physics experiments



Thanks for your attention! 



Outreach
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Beamline for Schools – a global competition for beam time at CERN

• Global competition since 2014 for school pupils and students

• Proposal of an experiment (1000 words + video)

• 2 winning teams (SPSC selection) with participants as main drivers 

and teachers / on-site experts for guidance

• Highly appreciated by the participants


