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Cerium-based ternary intermetallic com-
pound Ce4Ni3Pb4 crystallizes in the trigo-
nal La4Ni3Pb4-type structure (space group
R3) without inversion symmetry.[1] The
lattice parameters are a=9.931 Å and
c=9.464 Å. In the unit cell, the Ce atoms
contain 9b and 3a sites, the Ni atoms 9b,
and the Pb atoms 9b and 3a sites, respec-
tively. Magnetic property of polycrystalline
Ce4Ni3Pb4 has already been reported by
Shigetoh et al.[2] Both the temperature de-
pendence of the specific heat and electric
resistivity show anomalies at TM=4 K and
TN=3 K. M/B shows no anomaly at TM,
however, it exhibits a considerable increase
below TN in magnetic fields of B<1 T.
This ferromagnetic-like behavior probably
results from the Dzyaloshinsky-Moriya in-
teraction due to the lack of the inversion
symmetry. In much higher magnetic fields
than 1 T, a characteristic peak due to an an-
tiferromagnetic transition appears.

To determine a magnetic structure of
Ce4Ni3Pb4, We have performed neutron
diffraction experiments on a powder sam-
ple and a single-crystalline one. The pow-
der neutron diffraction experiments were
performed with the ISSP triple-axis diffrac-
tometer HQR(T1-1) . The sample was
mounted at a coldhead of an 1K refrig-
erator and cooled down to 0.74 K. Fig.
?? shows results of the powder neutron
diffraction experiments at T=0.74 K and
7.0 K . Difference between the diffraction
patterns at T=0.74 K and 7.0 K is ap-
pearance of superlattice reflection labeled
”Mag.” in the figure at around the scat-
tering angle of 2θ=18.1 deg which should
be corresponding to |Q|=0.80 Å−1 . In
the temperature dependence of the inten-
sity, the intensity decreases with increas-
ing temperatures and reaches to the back-
ground intensity at around 3 K correspond-
ing to TN. Above 3 K, no difference be-

tween the patterns at 0.74 K and 7 K was
observed. Furthermore, in order to de-
termine a propagation vector of the mag-
netic structure, we performed the neutron
diffraction measurements on the single-
crysalline sample using the ISSP triple-axis
spectrometer GPTAS(4G). The sample was
mounted at a coldhead of an Orange cryo-
stat and cooled down to 1.4 K. Searches
for the position of the superlattice reflection
were performed on the scattering plane of
the (H0L), (HHL) and (0KL). Below 3 K,
it appears at Q=(0, 1, 1/2) and its equiva-
lents, suggesting that an antiferromagnetic
transition should occur at around TN=3 K.
The determination of the magnetic struc-
ture is now in progress.
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