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Ce3Co4Sn13 has been reported to un-
dergo a transition to charge density wave
(CDW) at 160 K (C. S. Lue et al., PRB
85, 205120 (2012)), and the similar phe-
nomena are also suggested for Ce3Rh4Sn13
(A. Ślebarski et al., PRB 86, 155122
(2012)). Below the transition temperatures
of Ce3Co4Sn13 and Ce3Rh4Sn13, the elec-
trical resistivity values of both compounds
are much larger than those of the La-based
reference materials (no 4 f electrons), and
the temperature dependence of electrical
resistivity values exhibit steep upturn be-
low approximately 15 K. At much lower
temperature, the Sommerfeld coefficient,
γ = C/T, reaches approximately 4 J/(mol-
Ce K2) (A. L. Cornelius et al., Physica B 378-
380, 113 (2006), A. Ślebarski et al., PRB 86,
205113 (2012), E. L. Thomas et al., J. Solid
State Chem. 179, 1642 (2006)). These stud-
ies suggested that these materials are can-
didate HF systems.

We carried out a preliminary inelastic
neutron scattering (INS) measurements for
the polycrystalline sample of Ce3Co4Sn13
by using BL14 (AMATERAS) at MLF, J-
PARC revealed two peaks located at 7 and
29 meV, which are attributed to transitions
between crystalline-field-splitting Kramers
doublets of the Ce3+ 4 f 1 electronic state.
In addition, magnetic excitation below 0.5
meV was found to emerge at low temper-
ature. This result suggests modification of
the ground state doublet.

Single crystalline samples of Ce3Co4Sn13
and Ce3Rh4Sn13 were synthesized at To-
hoku University. We measured INS at
the cold-neutron triple-axis spectrometer
4F2 at LLB for Ce3Co4Sn13 and ThALES at
ILL for Ce3Rh4Sn13. The co-aligned single

crystals were installed in a liquid-helium
cryostat, and sample temperature was con-
trolled between 1.4 and 40 K.

We observed INS responses below ap-
proximately E = 0.5 meV near the antifer-
romagnetic reciprocal lattice point of at Q
= (1, 0, 0), which is enhanced with decreas-
ing temperature from 20 K to 1.4 K. The
spectral shape varies at Q = (1.25, 0, 0) and
(1.5, 0, 0). We measured temperature de-
pendences of the INS intensities at selected
energy transfers at Q = (1, 0, 0) and (1.5, 0,
0). These intensities increase clearly with
decreasing temperature approximately be-
low 15 K. As described above, the electri-
cal resistivity increases drastically below 15
K. It is noteworthy that the evolution of the
characteristic spin dynamics correlates ap-
parently with the resistivity increase. We
expect that the coherent spin dynamics
might scatter conduction electrons or the
spin gap of 0.3 meV emerges to reduce the
carrier concentration.

Similar low-energy INS intensity en-
hanced below 20 K was also observed
for Ce3Rh4Sn13. The emergence of such
low-energy magnetic excitation is consis-
tent with a previously reported result for a
polycrystalline sample (D. T. Adroja et al.,
Physica B 403, 898 (2008)). The common
feature of magnetic excitation for both com-
pounds indicates that the Ce 4 f doublet
ground state interact with conduction elec-
tron, which is relevant to the HF and semi-
conductor nature. However, we did not ob-
served clearly Q-dependence of magnetic
excitation spectrum of Ce3Rh4Sn13, in con-
trast to Ce3Co4Sn13.
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