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Recently, half-Heusler compounds have
attracted much attention because of the
high potential as a thermoelectric mate-
rial originating from the anomalous elec-
tronic band structure near the Fermi level
called a half-metallic state. It has been re-
ported firstly that the TiNiSn-based half-
Heusler compounds show the high ther-
moelectric performance with the dimen-
sionless figure of merit, ZT=1.5 at 700 K
[1]. Our group has investigated the ther-
moelectric property of the rare-earth based
half-Heusler compounds RPdSb (R: rare-
earth elements). The Seebeck coefficient,
electrical resistivity and thermal conduc-
tivity have been measured as a function
of temperature. It is found that the tem-
perature dependence and absolute values
of theses thermoelectric quantities depend
strongly on the sample-preparation condi-
tion. It is also expected that defects or insta-
bility of the lattice giving strong influence
on the electronic state are easily introduced
in the half-Heusler structure. However, the
effect of the structural property on the ther-
moelectric one has not been fully under-
stood yet in the half-Heusler system.

In the present study, in order to elu-
cidate the correlation between the struc-
tural and thermoelectric properties in the
half-Heusler compounds, the powder neu-
tron diffraction study have been performed
on the rare-earth based half-Heusler RPdSb
system to examine the existence of defects
and the degree of disorder. Furthermore,
the magnetic properties like the magnetic
transition temperature and magnetic mo-
ment have been also investigated.

The polycrystalline samples were pre-
pared by arc melting the constituent ele-
ments in purified Ar atmosphere. The ex-

cess amount of Sb was added to com-
pensate the weight loss due to evapora-
tion during melting. The ingot was melted
and flipped over several times to ensure
the complete mixing of the elements. The
single-phase formation was confirmed by
a powder X-ray diffraction measurement.
The thermoelectric and magnetic proper-
ties were studied below room tempera-
ture by a PPMS and a SQUID magnetome-
ter. The powder neutron diffraction exper-
iments were carried out by the T1-3, HER-
MES installed at JRR-3M in JAEA. The pre-
cise structural refinement of the powder
neutron diffraction data was performed by
the Rietveld analysis using the pattern pro-
file fitting program, RIETAN-2000 to deter-
mine the crystal parameters.

The detailed structural analysis is now
under way to have a definite conclusion
about the correlation between the struc-
tural and thermoelectric properties in the
half-Heusler compounds.
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