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RECENT RESULTS
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HIGH FIELD HTS MAGNET PROGRAM
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record 325 T T 11 european partners, 2.9 M€
‘NOUvelle Génération d'Aimants pour la Design of a full SC 40 T+ magnet
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Small-scale prototype

CEA in charge of WP4 ‘design’

t0 : January 2021

32 T+ pre-designs have been achieved.

Development of specific codes, Ml winding and LTS/HTS interactions.

‘ Py ISABEL —high-field network (EMFL)
Equipex FASUM 40 T \®/ 18 europeans partners, 4.9 M€
Fundings 3.6 M€ Survey about means of calculations and design center.
Partners : Université Grenoble-Alpes, LNCMI Pre-study of a 60 T hybrid magnet.
Full SC magnet of 40 T CEA in charge of t4/WP9 ‘design center’
ﬁg?rI]I?ﬁtel?r?duosftrg/he HTS insert, LTS outsert 0 - November 2020
Cryocooler 2ZW@4K, winding machine. Survey has been conducted, analysis in progress.
500 k€ for manpower. UG /A\ _

Université
Grenoble Alpes LNCMI




— OPTIMIZATION AND PROTECTION OF NI-MI HTS colLs

NUMERICAL AND EXPERIMENTAL STUDIES FOR THE /wfl . o
oo

Experimental measurements contact resistivity R, : New simulated geometries with PEEC model :
v as a function of the mechanical stress racetrack and multi-pancake

v' as a function of the number of mechanical cycles
v' for different types of insulation (NI, MI...)

Quench protection :
voltage limitation

Experimentally tested with success
| ST

Vosieus o b 5 & &' 9 H;. :“l
Surface condition of superconducting tape

Detailed microscopic
study of R

Objective : R
control with ALD
atomic layer 2 e

PhD thesis — Clement Genot A -
. opper (superconductor) e
deposition (ALD) :

Defended in October 2022




MECANICS OF METAL-AS-INSULATED WINDINGS rormae ﬁ

upérieure
— paris—sacla

v'Analytical formulation of mechanical stresses and displacements.

v'Measurement of displacements by Digital Image Correlation, brazilian tests
of several pancakes at room temperature.

v'"Measurement of displacements and stresses of a superconducting pancake
under different loadings by DIC (tension during winding, cooling down at
liquid helium temperature, Lorentz foces) ; still in progress.

PhD thesis Mohmad Al Harake, defended in March 2022




ceA STUDY OF CRYOGENIC FLUID COOLING DISTURBANCES DUE TO MAGNETO- %

— GRAVITATIONAL VOLUME FORCES IN SUPERCONDUCTING MAGNETS

Problematics: Heat transfert disturbances due to diamagnetic Objectives:
forces » Quantify the heat transfert and fluid flow modifications due

to diamagnetic forces, coupled to gravity and capillary
forces, in SC magnets.
- / » Develop new technologies to cancel or control the cooling

f”lﬁ disturbances linked to this phenomenon.
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Experiment: Lghtsource - - Mirors et _ _ | Numerical simulations:.
Design and fabrication of N Multlphy3|c.s S|ml_JIat|on of the hgat transfert in
experimental cells to analyze Fast Camera the cell to investigate our experimental results “
in a high field test station of ~ - Nitrogenscreen with extrapolation to full scale magnet fzza
36 T (LNCMI) the cooling o vecsmspace modelling. )
behaviour in  magnet-like oo oy e }
configuration (bath cooling or " AL\
small channel cooling).

Lens box = = - - ‘\‘

~ .  Helium cell with ‘ /
PhD th@SlS — Simon Bagnls *C. Darversin et al., Full 3D MultiPhysics Model of High Field PolyHelices Magnets, MT24

**C. Lorin et al, Magnetogravitational potential revealed near a liquid-vapor critical point, JAP,106 (2009)

On-going work
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