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Existing facility
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The FAIR project layout

Courtesy of Christian Roux
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The FAIR project layout

ÁFocus on super-FRS

Fragment Separator
production, separationand 
identification of new exotic nuclei; 
deliveryto experimental set-ups
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The different stages of the sFRS-project

Energy Buncher 

Spectrometer
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Focus on the High Energy Branch

ÁHigh Energy branch

ÁñEarly Scienceò

ÁProject Priority

15 dipoles& 20 multiplets
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Multiplets and Dipole magnets

ÁWhat is a Multiplet?

ÁSeveral magnets that forms the Cold Mass surrounded by a Thermal Shield 

inside a common vacuum vessel 

From 2 to 9 magnets 

NbTi conductor

Cold iron

From 27 t to 65 t

From1.7 to 7 m long (4.3 m height) 

Up to ~2 MJ stored energy 

Aperture [mm] : Ø380
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Multiplets and Dipole superferric magnets

ÁWhat is a Standard Dipole?

NbTi conductor

Warm iron

From 52 t to 55 t

From 3.0 to 3.37 m long (4.4 m height) 

Up to ~0.5 MJ stored energy 

Two types with two bending angles
Aperture [mm] : 170 x 794 
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SuperFRS magnet test facility at CERN

ÁThe test facility is located at CERN at the 

Building 180 ï(2012-2018 construction).
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The Preparation Area and three Test Benches

ÁThe zone dedicated to the sFRS magnet is 

composed of: 

ÁThe PA can host up to 5 magnets

ÁServes as Delivery zone and Storage space:

ÁUnpacking

Ámagnet handling and preparation

Ávacuum pumping 

Áelectrical tests (at reception & expedition) 

ÁGN2 filling

ÁCoupled-overhead cranes:

Á {40+60} tons 

Á shared with the rest of the building)
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The Preparation Area and three Test Benches

ÁThe zone dedicated to the sFRS magnet is 

composed of: 

ÁThe three benches TB1, TB2 and TB3

ÁFor magnet qualification with:

ÁVacuum ïPressure leak test

ÁCooldown- Warmup

ÁControl of the magnet maximum thermal gradient  

ÁElectrical insulation integrity checks at cold 

ÁHV test

ÁMagnet Heat load measurement 

ÁMagnet training to Ultimate current

ÁMagnetic field measurement 

Áaxis, strength and quality

ÁFiducialization

ÁMagnet position with respect to magnet field axis  

TB1 TB3TB2
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The Preparation Area and three Test Benches

ÁA legacy: 

ÁAcknowledgment to CERN 
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The Preparation Area and three Test Benches

ÁA legacy: 

ÁThe GSI testing team
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How do we move the magnets ?
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How is a magnet connected to a test bench?

Á The Jumper

Á Feedthroughs and flanges

Á From the warm resistive cable to the 

magnet current leads
Á Magnet on the bench
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Testing capacity
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Testing capacity

ÁCryogenics circuit

ÁCooling-down:

ÁGHe: 2 pre-coolers: 9 & 15 kW cooling power,  50 g/s , 12 bars, shared between the 3 benches ïpre-cooling phase

ÁLHe:  5.6 g/s (shared) ïfilling phase

ÁWarm-up: 

Á15 kW heater, 50 g/s, 12 bars ïwarming phase

L. Serio et al., "A New Cryogenic Test Facility for Large and Heavy Superconducting Magnets," 

in IEEE Transactions on Applied Superconductivity, vol. 27, no. 4, pp. 1-5, June 2017,

doi: 10.1109/TASC.2016.2626270.



Hugo Bajas ïSMTF 2025 ïGSI Test facility at CERN

Testing capacity

ÁPowering circuit

ÁTest bench rated for High Voltage (1.5 kV)

ÁTwo types of power convertor (ñRCò & ñRMò from LHC production)

Á3 x converters rated at Ñ500 A / 120 V

Á6 x converters rated at Ñ600 A / 40 V

Á9 load switches interlocked & 78 power cable

ÁEnergy Extraction system

Á3 x External dump resistor (2.8W)

ÁUp to 9 simultaneous powering can be done (in one bench)

A.Chiuchiolo et Al., ñCold Test Results of the FAIR Super-FRS First-of-Series Multiplets and  Dipoleò

in Journals of Accelerator Conferences Website (JACoW)

IPAC 2022

DOI: 10.18429/JACoW-IPAC2022-THPOTK013
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Powering configuration for the 3 main circuitsPowering configuration for the 6 corrector circuits

General COMET | Medium Power Converter Section

https://confluence.cern.ch/download/attachments/417214065/SFRS_PC_Functional_Specification.docx?version=1&modificationDate=1554888920000&api=v2

https://section-mpc.web.cern.ch/content/general-comet
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Testing capacity

ÁQuench Detection System (QDS)

ÁUse of the so-called uQDS system ( 9 kHz, Ñ1 mV precision, < 10 mV resolution, full ramp recording (~Gbit) capacity)

ÁParameters for sFRS magnet quench detection: threshold at 600 mV with a 35 ms validation time, (adaptable) 

J. Steckert, et. al. , "Application of the Universal Quench Detection System to the Protection of the 

High-Luminosity LHC Magnets at CERN," in IEEE Transactions on Applied Superconductivity, vol. 32, 

no. 6, pp. 1-5, Sept. 2022, Art no. 4006305, 

doi: 10.1109/TASC.2022.3152125.

uQDS crates
uQDS card
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Testing capacity

Á4 magnetic measurement systems

ÁFor Multiplets

ÁRotating coil 

ÁStraight wire

ÁFor Dipoles

ÁTranslating Flux meter

ÁMapper

G.Golluccio et Al., ñInstruments and Methods for the Magnetic Measurement of the Super-FRS 

Magnetsò

in Journals of Accelerator Conferences Website (JACoW)

IPAC 2016

DOI: 10.18429/JACoW-IPAC2016-TUPMB037
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Test organization

ÁSafe and Organized chain of actions 

ÁUse of the Enterprise Asset Management system, (EAM Light)

ÁEAM is a tool largely deployed at CERN (methodology supported by IT systems)

ÁAllow us to organize multiple magnets testing 

Á Insure each step is done in order by the various actors involved in the magnet preparation 

https://eamlight.cern.ch/
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Test organization

ÁQuality Control

ÁUse of formatted test reports and non conformity reports in the Engineering and Equipment Data Management Service (EDMS), 

(https://edms.cern.ch/)

ÁEDMS to gather all files from Factory Acceptance Test and Site Acceptance Test

ÁProper tracking of the magnet service life


