
CEA is involved in the FAIR/GSI project:

• Responsible for the conceptual design preparation 

and technical follow-up of 24 superferric dipoles

• Support during the testing phase at CERN

Skills:

• Magnetic design (TOSCA/Roxie)

• Mechanical design (CAST3M/ANSYS)

• Cryogenics (ANSYS/COMSOL)

Superferric magnets @ CEA



HTS PRESENT ACTIVITIES AT SACM - PROJECTS

Areas: accelerators magnets (dipoles), high-field

magnets (solenoids)

• EuCARD: 5 T HTS insert; block design and

fabrication

• EuCARD2: 5 T HTS dipole; cos theta design and

fabrication

• NOUGAT: 10 T HTS insert solenoid (in a 20 T

resistive background field)

• PhD: Contribution to the design and tests of YBCO

high-Tc superconducting inserts: screening currents

and protection, (Guillaume Dilasser)

EuCARD2 cos theta design

3D CAD coil end spacers

Comparison with analytical formulas 

taken from E. Zeldov, Magnetization

and transport currents in thin

superconducting films

HTS Projects 



• ReBCO conductors

• Simulations:

3D Quench propagation in HTS coils (CAST3M),

2D and 3D screening currents developments (MATLAB, CAST3M),

 Metallic-insulation simulations (MATLAB)

• Winding and fabrication:

Stacked tapes and Roebel conductors,

Dipoles: block design and cos theta design,

Solenoids: pancakes and double pancakes.

HTS Activities 



HTS ACTIVITIES AT SACM - TOPICS

• Experiments:

Tests of YBCO coils

EuCARD insert, EuCARD2 cos theta, pancakes, small solenoids)

 Screening currents: measurements of remanent magnetic field and creep in

small YBCO coils,

Vortex shaking: screening current damp in YBCO coils,

 Coils with metallic insulation: stability and quench protection in YBCO MI

pancakes

NOUGAT

Non-insulated pancake

Tests @ 77 K

HTS Activities 



5Cryo H2020, BB 7/7/2015

Cryogenics for HTS magnets

An alternative to pure conduction cooling are the use of thermal links 

between the cold source and the coil:

- for a cold source : liquid nitrogen or cryocooler

-for a  dry magnet coil

Heat transfer higher and thermal diffusion lower

Thermal link imbedded within the mechanical structure to reach the 

warmest part to cool

- Two-phase closed loop coupled with a cryocooler

- Pulsating Heat pipes coupled with a cryocooler



6Cryo H2020, BB 7/7/2015

Two-phase closed loop

• Loop design at CEA Saclay in liquid

helium and to be tested in liquid

nitrogen

• Cryocooler Gifford-MacMahon

– 1.5 W at 4.2 K 

• Stainless-steel condenser can with a 

horizontal fins copper heat exchanger

• Heat exchanger connected to the 

second stage of the cryocooler

• 35 cm high loop

• Good Heat transfer = convection + 

boiling



7Cryo H2020, BB 7/7/2015

Pulsating Heat pipes

• Long nitrogen PHP are under

construction an tested at CEA-

Saclay

• Enormous thermal conductivity

equivalent to 5 to 15 kW/m.K on

small PHP (50 cm)

• To be tested for long length, with

elbows, … i.e. constraints from

magnet design


