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Neutron scattering experiments under
magnetic field is indispensable for novel
material science; however, feasible highest
magnetic fields with conventional super-
conducting magnets for neutron diffraction
are limited below 13T in Japan, and about
17T in the world, which is not sufficient
to satisfy scientists’ interests. The world
record of magnetic field for neutron scat-
tering experiments is B=25T, which was
performed by Motokawa et al. using a
repeating pulsed magnet in Neutron Sci-
ence Laboratory of High Energy Accelera-
tor Research Organization in Japan. How-
ever, neutron scattering experiments over
B=10T are still difficult and limited for the
present; therefore, easier and more diffu-
sive techniques are ambitioned. Thus, aim-
ing at neutron scattering experiments un-
der B=40T, we are developing easier and
diffusive experimental techniques with a
compact pulsed magnet system.

In 2007, we developed a movable magnet
system which consists of a compact con-
denser bank(C=5.4mF, 3kV) and a mini-coil
(diameter:12mm, length:16mm). The coil
is installed in a cooling system by liquid
nitrogen, which ican be inserted in an Or-
ange cryostat to cool the sample. The inter-
val of each pulse was reduced to 6-7min.
Neutron diffraction experiments were per-
formed on Kinken spectrometer, AKANE,
and T1-1.

The first target material was the tri-
angular lattice compound CuFeO2, which
shows characteristic multi-step matamag-
netic transitions for B//c-axis. By using
the developed magnet system, we suc-
ceeded in observing induced magnetic re-
flections under pulsed magnetic fields up
to 31 T on AKANE. Fig.1 shows the time-
dependence of magnetic filed (solid line)
and intensity of magnetic reflection at the
(1/3,1/3,2) reciprocal point (open circles).

The reflection at the (1/3,1/3,2) position
was observed only in the time region where
the magnetic field was larger than 20T.
This is direct evidence that the 3-sublattive
structure is definitely realised in the phase
of B>20T. In the experiments on AKANE,
we also succeeded in observing the mag-
netic field dependence of 5-sublattice mag-
netic reflection of CuFeO2 under up to 31T;
note that 31T is the highest magnetic field
in the world for neutron scattering experi-
ments.

We also tried to observe magnetic
transitions in Shastry-Sutherland com-
pound TbB4, which shows metamagnetic
transitions for B//[001] in spite of its
Heisenberg-type magnetic structures, on
T1-1. We succeeded in the magnetic field
dependence of the 100 magnetic reflec-
tion which correspond to the antiferromag-
netic structure under B=0 T, and confirm-
ing the decrescence of the 100 reflection
above B=17T.
Since we have confirmed that this magnet

system can generate 40T magnetic fields
safely, even 40T experiments are feasible by
this system.
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Fig. 1. Time-dependence of magnetic field (solid
line) and the intensity of a 3-sublattice magnetic re-
flection observed at (1/3,1/3,2) at T=4.9K on Kinken
neutron spectrometer AKANE (T1-2).
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