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The rare-earth (R) palladium bronzes
RPd3S4 crystallizes into a cubic NaPt3O4-
type crystal structure. The R atoms form a
body-centered cube and are subjected to a
cubic crystalline electric field (CEF) repre-
sented by the cubic point group of Th [1].
Systematic studies along the R series have
revealed that the CEF ground states of 4f
electrons in RPd3S4 retain orbital degener-
acy [1].

TbPd3S4 shows an antiferromagnetic
(AFM) transition at TN=2.5 K. The neu-
tron powder diffraction study of TbPd3S4
has revealed that the magnetic structure
below TN is described by a wave vector
of k = (100) [2]. TN shows an anomalous
magnetic-field dependence. By applying a
magnetic field below 0.5 T, TN decreases
with increasing magnetic field, while it
increases with increasing magnetic field
above 0.5 T. The increase of TN above 0.5
T implies that the field-induced antiferro-
quadrupolar (AFQ) ordering occurs above
0.5 T. To examine the possibility of field-
induced AFQ ordering, neutron powder
diffraction study of TbPd3S4 in magnetic
field has been performed using HERMES
installed at the JRR-3M reactor in JAEA.
Neutrons with a wavelength of 1.8204(5) A
were obtained by the 331 reflection of the
Ge monochromator.

Fig. 1 shows the magnetic-field depen-
dence of the integrated intensities of 100
and 110 Bragg peaks measured at 1 K (T
< TN). At zero magnetic field, 100 and 110
are magnetic and nuclear Bragg peaks, re-
spectively. The integrated intensity of 100
peak decreases gradually with increasing
magnetic field, while that of 110 increase
by applying magnetic field. Such field de-
pendence can be understood by consider-
ing the process that the AFM structure with
wave vector of (100) is destroyed gradu-

ally by magnetic field. At 0.5 T, the de-
crease rate of the integrated intensity of
100 and increase rate of that of 110 become
large abruptly, implying that the magnetic
structure changes from the (100)-type AFM
structure to a canted-AFM structure at 0.5
T. Similar canted-AFM structure has been
observed in DyPd3S4[3] and the appear-
ance of such a canted structure is the ev-
idence of a coexistence of AFM and AFQ
ordering in DyPd3S4 [3]. We therefore con-
clude that AFQ ordering is induced for
TbPd3S4 above 0.5 T.
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Fig. 1. Magnetic-field dependence of the integrated
intensities of 100 and 110 Bragg peaks for TbPd3S4.
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