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• Introduction – Scope of the presentation 

• Overview of the CERN secondary areas

• Possibilities of today’s available electron / positron beams at 
CERN

• Outlook for the future !

Outline 
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• The secondary beam areas of CERN are unique, versatile facilities that can offer 
particle beams of a very broad range of momenta and intensities.

• Electron & positron beams of high purity have been and are available, while they are 
recently requested more and more for physics & R&D purposes 

Introduction 
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The secondary beam areas at CERN 
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➢ North Area → ≤400 GeV/c/Z (primary 
beam) or ≤ 360 GeV/c/Z (secondary 
beams)

➢ East Area → ≤ 10 GeV/c secondary 
beams

➢ Electrons / positrons available both in 
North & East areas !

▪ SPS : protons/ions @ 400 GeV/c/Z 

▪ PS: protons /ions @ 24 GeV/c/Z 



• Two beamlines available for tests : T9 
and T10

• Flexible areas, with infrastructure 
support available from the different 
CERN groups

• Quick access, short routes from 
control to experimental areas !

East Area of CERN/PS
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• Electron beams of various purities and 
intensities are available, between 0.1 & 5 GeV/c 

• Electrons & positrons produced equally, choice 
to transfer one of the two signs in the various 
experiments.

• > 90% electron purity for momenta <5 GeV/c 
reaching ~99% at 1 GeV/c

• Rates, in all momenta up to ~105 particles / spill in 
T09

• Spill structure from PS accelerator:

• 400 ms spill length

• ~1 spill every 18s, more on demand

Electron beam properties in the East Area
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Courtesy: CALICE

Courtesy: D. Banerjee



North Area of CERN SPS
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Beam 

from SPS



North Area of CERN SPS
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400 GeV/c beam from the SPS impinges on 3 
Be targets, producing essentially all the 
secondaries that can be chosen with the 
magnetic spectrometers of the secondary lines. 

➢ N.B: Slow extraction, 4.8s spill duration, 1 
spill ~20 seconds

➢ Electron beams available for test-beams 
only in EHN1 (H2/H4/H6/H8 lines)

The EHN1 experimental hall 



• Mechanism 1 : Production of electrons / positron from the neutral channel (π0→ γγ 
and then, in a Pb converter γ → e+e- )

• Intensities between 103 – 107 particles per spill, depending on the collimation & momentum 
selection precision 

• Purity between 50 – 100% depending on the beamline, momentum & exact target station 
configuration

• Converter: Pb, 4mm thickness

• Only available in H2 / H4 lines – H6 & H8 don’t have this option  

Electron beam properties in the North Area (1)
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Figure: ~5x1012 protons on target  ~1E7 

electrons/spill in H4 line

Experiments

e+ or 

e- 

e+ or e- 



Examples of Electron Beams 

4-Sep-25 N. Charitonidis | Electron & Positron beams at CERN Secondary Beam Areas 10



• In the electron / positron moment > 120 GeV/c, we can ‘clean’ the beam by adjusting 
the magnets for the lower electron momentum and collimating away the hadrons.

In the high energies: synchrotron radiation helps !
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• Mechanism 2 : Bremsstrahlung of electrons/positrons produced at the upstream 
targets, using a secondary target

• Intensities between 102– 104 particles per spill, depending on the collimation & 
momentum selection precision 

• Purity between 10 – 90% depending on the beamline, momentum & exact target station 
configuration

• Secondary target: Cu, Pb, 3 – 300mm 

• Available in H6 & H8 beamlines 
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Electron beam properties in the North Area (2)

Experiments
High energy 

mixed 

hadron & 

electron 

beam

Lower energy e+ or e- 

Secondary 

target



Beam Instrumentation in the North and East Area
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R218 R134a

• Threshold Cherenkov gas counters (XCET) and CEDARs → used for particle tagging

• In the East Area new high pressure XCETs are available that go up to 15bar

• Refrigerant gases like R218 and R134a can be used for low momenta particle tagging

• Beam profile & intensity monitors:

• Scintillators & Analog / Delay Multi Wire Chambers are installed in several positions along the beamlines

• In the East Area Scintillating Fibre Hodoscopes (XBPF) are used as profile monitors

• As part of the consolidation efforts under NACONS all Analog / Delay Wire Chambers will be replaced by 

XBPFs

• FISC scanners (only North Area):

• Precise slower profile monitors, operating under vacuum

• Can also be used for measurements of beam divergence

• Pb glass calorimeter available on request 
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https://doi.org/10.1016/j.nimb.2019.07.014
https://doi.org/10.1016/j.nimb.2017.08.020


Access and Beam Control Software
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• The beam can be controlled using the CESAR interface (will be replaced after LS3)

• Magnet currents can be changed, collimators can be controlled, Threshold Cherenkov pressure can be 

set, beam files can be loaded, beam profiles and trigger information can be accessed etc.,

• The zone can be accessed with a 
dosimeter and safety equipment 

• Helmet, safety shoes

• No special access request is needed

• 2-3 members from each user 
group are given the “patrol’’ rights 

• Required only to turn on the beam

• Needs on-site training
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Examples of electron beams in EHN1
...as measured by the various experiments
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H8
H8

Courtesy: A. Baratto, M. Van Dijk

H2

Courtesy: CALICE

Electrons 100 GeV/c

Hadrons / 

muons

H4

Courtesy: FASER

H4
Courtesy: 

ΝΑ64



Present

Future

Future Proton-driven Facilities 
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• New proposals are coming up for 
the North Area 

• BDF/SHiP : An experiment that would 
allow a full investigation of hidden 
sectors in the GeV mass range. 

• SHiP would require unprecedented 
intensity extracted towards the CERN 
North Area (4x1013 protons / slowly 
extracted spill – O(4x1019) protons per 
year)

• More requests for electron beams are to 
come up ? 

• higher intensities...?

• Crystal studies ...? More collimated and bright 

beams ?

Future Proton Facilities – CERN ECN3
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• The CERN’s secondary beam areas are excellent
facilities for providing high quality electron
beams, in a variety of intensities and purities

• Many fixed target experiments & R&D efforts have made use 

up-to date and more are to come 

• The future “landscape” will include higher 
proton intensities extracted towards the NA 
targets

• If there are requests for exciting experiments,
don’t hesitate to contact us !

Summary 
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Don’t hesitate to contact us : 

sba-operation@cern.ch

https://be-dep-ea.web.cern.ch/

For test-beam applications: 

sps.coordinator@cern.ch

https://ps-sps-coordination.web.cern.ch/ps-sps-

coordination/

 

Looking forward to 

seeing you (also) at 

CERN!
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