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The LNCMI-Toulouse, the CEA-Grenoble, the ILL and the Institut Néel present the first 
“long duration” 40 Tesla pulsed field cryomagnet dedicated to neutron scattering. This new 
facility results from a collaborative work started 4 years ago and financed by the Agence 
National de la Recherche (contract ANR-10-BLN-0431).

The coil was designed and built by the LNCMI-Toulouse.
It is equipped with liquid nitrogen cooling channels to 
increase the duty-cycle. The wire is wound on G10/FR4 fiber-
glass epoxy to ensure extremely high mechanical strengths 
and good dielectric loss and electric strength properties.

The conical shape provides ±15° incident and ±30° scattered 
beam accesses in the scattering plane. The vertical access is 
±7°. Neutron windows are made from single crystalline silicon 
to minimize background issues.

The coil is installed inside a cryostat developed by the ILL 
and constructed by AS Scientific (UK). To allow easy replacement and efficient cooling of the coil, the liquid nitrogen bath is 
central, large and surrounded by a liquid helium jacket. The initial cool-down time is of 2.5 hours.

The coil produces a maximum horizontal pulsed-field of 40 Tesla with a rise time of 23 ms every 8-9 min using a 1.15 MJ 
transportable power supply also developed at the LNCMI-Toulouse. At fields lower than 20 Tesla, the duty cycle is limited 
by the time necessary to charge the capacitors, i.e. about a minute. The maximum liquid nitrogen consumption is ≈1 000 
litres per day at 40 Tesla.

A standard cold-valve regulates the He flow brought to 
the sample through a Torlon / Sapphire heat exchanger 
developed at ILL to avoid eddy currents and reduce 
neutron background.

The sample temperature is regulated between 2 and 300 K by controlling the He flow and the 
heater power. The maximum sample diameter that fits inside the coil is Ø8 mm and different 
sample holders are supplied to allow 45° rotations around the field axis without realignment 
and reglueing.

The performances of this pioneering cryomagnet have been determined on the three-axis 
spectrometer IN22 of CEA-Grenoble with the frustrated antiferromagnet TbB

4
 previously studied on the same instrument with a miniature 30 T pulsed magnet 

installed in an Orange cryostat. In TbB
4
, on the contrary to many other rare-earth intermetallics, the stepwise magnetization appears along the hard axis and 

remains to be explained.
Main Results:

similar number of pulses for the same statistics
same pulse rate/cool-down time at 30 T (≈7 min)

but…
with 5x less sample,

10x longer pulses (improved duty cycle)
 40 Tesla max. field, better T control
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Overview of the 40 T cryomagnet
with liquid He jacket

Photo taken on IN22 during a pulse

Sample holder in Sapphire

Cold finger prepared for 
checking cryogenic perfs
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