
CERN Beamlines and Experimental
Facilities
ķeyma Yavuz Esen, on behalf of BE-EA group and the irradiation facilities

13.04.2026 1



Å Motivation

Å East Area Beamlines

Å North Area Beamlines

Å Ion Beams

Å Scheduling and Planning

Å Irradiation Facilities

Å Summary

Outline

13.04.2026 2Seyma Yavuz Esen | CERN Beamlines and Experiment Facilities



Motivation
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Since 2020

-> 160 MeV/c

Since 1972

-> 2 GeV/c

Since 1959

-> 26 GeV/c

Since 1976

-> 400 GeV/c
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Since 2008 

-> 6.8 TeV/c

IRRAD -- CHARM

GIF++



EAST AREA
b.157
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Å In operation since the early 1960s, one of CERNôs oldest user beam facilities.

Å Fully renovated and consolidated during LS2 (2019-2021).

Å East Area operates in the momentum regime from 0.1 GeV/c to 15 GeV/c.

Å Offers high flexibility and mixed particle beam.

Å It is particularly well suited for detector R&D, PID studies, instrumentation development and 

educational experiments like Beamline for Schools project.
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East Area

T10

T09

T08

T11

×Long shutdown 3 (LS3) starting date for EA is 31st of August 2026, new beam 

operation (end of commissioning) planned to start at 14th of September 2028

Beam



East Area Secondary Beamlines
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Spill duration: 0.4s flat top (can be increased up to 1s by lowering the momentum)

Usually : 1-2 cycles per minute per East Destination

Max σȢσ ρπ protons/second per destination (limited by RP for secondary lines)

Max φȢφ ρπ protons/second for T08

Supercycle structure dependent on all PS users
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Characteristics of beam
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Parameters T09 T10 T11

Secondary pmax beam in GeVùc

æpùpin % ±0.7 to ±15

Maximum intensity/spill

(hadrons/electrons)

Available particle types Pure or mixed hadron/muons beam and pure electron 

beams (T09 only)

Seyma Yavuz Esen | CERN Beamlines and Experiment Facilities13.04.2026

ÅT11 serves normally CLOUD experiment which is a permanent installation (sometimes 

we had P371).



East Area Secondary Beamlines Team
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TELMAX: TEst Line for Machine and Antimatter eXperiments
Facility
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We have newest member of the test beam family 

- a world unique antiproton test beam line 

TELMAX Facility. 

Å Interest is growing in this line. Booking of the 

beam line is possible throughout the year.

Å Unique (worldwide) opportunity to test 

equipment/concepts with low energy 

antiprotons! 

Å ** BASE experiment at CERN succeeds in 

transporting antimatter.

Reference for scheme: D. Gamba et al. | 160th SPSC Meeting: here

https://indico.cern.ch/event/1637068/contributions/6887689/attachments/3221331/5740410/TELMAX.pptx


NORTH AREA
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b.887, b.888, b.900/901



Å SPS provides protons @400 GeV/c 

Å Spills are 4.8s flat top 

Å 400 GeV/c SPS Ÿ Targets Ÿ Secondaries

North Area Secondary Beamlines and Features
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T6
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Intensity @ NA targets
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Å Post LS3 a longer flat top for EHN1 and 
EHN2 (up to 9.6 s) is under 
consideration.



ÅThe NA-CONS project will renovate the beam lines and experimental areas 

at the CERN North Area after 45 years in use with a view to:

Å Recover the availability and reliability of the beam- facility

Å Correct safety concerns and non-conformities

There will be 2 phases:
Å Phase 1 will be  in during LS3, between 2026-2029, renovation of target cavern area

Å Phase 2 will be in during LS4, between 2034-2035  renovation in downstream, 

experimental areas and upgrades in beam instrumentation.

Å Total cost of it 170 million Swiss Francs!

North Area Consolidation ïNA-CONS
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Characteristics of the NA beams

Parameter T2 Target T4 Target

Beamline H2 H4 H6 H8

p attenuated primary / secondary beam in 

GeV/c

400 /360 400 / 360 - / 205 400 / 360

Maximum æpùpin % ±2.0 ±1.4 ±1.5 ±1.5

Maximum intensity/spill 

(hadrons/electrons)

107/106 107/107 107/105 107/105

Available particle types Primary protons or pure electrons or pure/mixed hadrons 

or pure muons

Ion beam availability
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Å T6 target serves the M2 beam that is currently used for AMBER, MUonE and NA64

Å <4.8x108 hadrons/spill with <250 GeVùc; increase to 10^9 with improved shielding in future, 

<2x108 muons/spill with <250 GeVùc.

Å P42 beam also originates from the T4 target and transports the protons that has not interacted, currently 

used for NA62, post-LS3 the P42 beam for BDF/SHiP will run in a separate cycle and bypass the T4 

target.



North Area Target Wobbling
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T4 standard wobbling

+120

+180

+400

TAX

TAX

+120 GeV

+180 GeV

+400 GeV

T4 standard wobbling

B1

B2 B3Å Three beamlines can be served 

simultaneously in T4, two in T2
Å. AfterLS3, T4 will only serve 2 beams simultaneous.         

P42 will no longer run at the same time.

Å Changing the beam impact point and 

angle on the target allows for 

derivation of a wide range of momenta 

from the target

Å Momentum coupling between the 

lines
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North Area Target Wobbling

-120 GeV

-300 GeV

+400 GeV

TAX

-120

-300

+400

TAX

T4 alternate wobbling

Å Three beamlines can be served 

simultaneously in T4, two in T2

Å Changing position and angle on the 

target magnets B1&B2 and magnet 

B3 allows to provide large flexibility on 

species and momentum.

Å Momentum coupling between the 

lines

B1

B2 B3
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North Area, EHN1

1713.04.2026

H2

H4
H6

H8
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ÅĄ LS3 starting date for NA is 31st of August 2026, new beam operation (end of 

commissioning) planned to start at 2nd of July 2029!



North Area Secondary Beamlines Team
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Ion beams
Å Ion beams are available in the North Area and T08 beamline in the 

East Area (HEARTS)

Å Typically 2-4 weeks at the end of the year (typically with lead ions)

Å Argon, xenon, beryllium beams have also been used in the last 

decades

Å 2025 also had an oxygen run in July (1 week)

Å Primary and fragmented ion beams are available

Å Primary beam set by physics program, usually driven by NA61 in H2

Å 2026: 4 weeks @ 150 AGeV/c Pb ions 

Å Fluence highly adjustable, between 103ï105 primary ions or 

fragments / spill. Fluence is limited by RP considerations, with special 

measures 106 primary ions per 9.04 s spill.

Å In 2026, we have received ion beam requests for 114 beam days while 

72 beam days are available.
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NA61 / SHINE

19

NA61 / SHINE



Å PS/SPS Physics Coordinator will send out a call for beam requests once a year (around 

September / October, depending on the injector schedule availability) followed by a call for Ion 

physics in December (if applicable).

Å Short (Ò1 week @ SPS or Ò2 weeks @ PS) requests can be granted directly by the PS/SPS 

physics coordinator

Å Longer requests require recommendation by CERN physics committees (SPSC, LHCC, DRDC, 

INTC)

Å Contact Ą sps.physics.coordinator@cern.ch

Schedule and Planning
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Å The scheduling is based on priorities of different experiments and SPSC and LHCC set 

priorities, implemented by the Physics Coordination.
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mailto:sps.physics.coordinator@cern.ch


IRRADIATION 
FACILITIES
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HiRadMat: High Radiation to Materials
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Å 3 stands for experiments underground

Å Supporting remote installation and transport to a dedicated coolðdown zone 

Å Automatic connections for signals, electricity (low and high voltage) and water

Å Preparation lab at surface

Å Safe commissioning / installation and pre-flight check of the experiment

Å Availability of various experimental instruments:

Å High Speed Camera, Laser-Doppler Vibrometer, Microphones, 
Beam Loss Monitors...

Experiment @ HiRadMat

1.Application for beam time 

2. Initial discussion with facilityôs 

management 

3. Review by Scientific Board 

4. Review by Technical Board
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ÅĄ LS3 starting date for HiRadMat is 31st of August 2026, new beam operation (end 

of commissioning) planned to start at 7th of May 2029!



HiRadMat
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GIF++ irradiation facility @ North Area (H4)
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Å GIF++ combines high energy muon beam with 
11 TBq* 137Cs gamma source 

Å Joint EP & BE facility, operated by EP-DT

Å Designed for testing real size detectors

Å å150 m2 irradiation fields, 2 irradiation zones with independent 

attenuation systems

Å Central Control System, wide range of available gases 

(+ custom gases), common DCSé

Å Detector validation tests under realistic conditions: 
high radiation background & muon beam

Å Ageing studies under HL-LHC radiation conditions

Å Search for eco-friendly gas mixtures

Å Mass-production test of muon chambers

Å Radiation tests of electronics and optical components

Irradiation Bunker

Preparation Area

Service Area 

(electronics, gas)

Control Room

Cs 137

downstream field upstream field

SALEVE

*) 14TBq as of 2014

Irradiator 

operation 

throughout 

the whole

year
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×GIF++ will continue operating during the LS3 with the 137-Cs source and detector 

testing with cosmic trigger stands

http://gif-irrad.web.cern.ch/


IRRAD / CHARM Irradiation Facilities (T08)
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Testing of electronics components with heavy ion (Pb) beams (typically ~2w per 
year) on the T8 beam line.  
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Proton Facility IRRAD (CERN EP) 
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Å 24 GeV/c protons

Å 400ms spills

Å ~8×1011 protons per spill

Å ~1×1016 n(1 MeV Si eq,) / cm2 / w

Å beam spot 12x12mm2 

FWHM

Å 1 shuttle system (small 
samples)

Å 9 irradiation tables

Å 6x room temperature 

Å 2x cold boxes (-25°C)

Å 1x cryogenic setup (1.9K)

Å local user infrastructure
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