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Ce3.xRhGajg 3¢ (x = 0.36) is a new member of the linear intergrowth structure series built up from segments of
the BaAly, AlB; and CaF; structure types. The compound crystallizes with a disordered variant of the Pr3NiGa;o
type structure. Unlike the prototype, CesxRhGajo.3x exhibits notable deficiency in rare-earth content, accom-
panied with significant excess of Ga atoms, corresponding to additional Ga environment of one of the Ce atoms.
The novel compound is a Curie-Weiss paramagnet and orders antiferromagnetically at low temperatures. The
electrical transport in Ces yRhGajo,3x has a metallic character, and bears contributions due to crystalline electric

field, Kondo and magnetic exchange interactions.

1. Introduction

Ternary cerium gallides with d-electron transition metals exhibit a
wide range of interesting crystal structure related physical properties,
like complex magnetic orderings, heavy fermion phenomena or non-
Fermi liquid behavior [1,2]. In addition, some of these compounds
have been recognized as good candidates for potential applications, e.g.,
as magnetocaloric materials or hydrogenation catalysts [1].

Especially interesting appear ternaries bearing 4d or 5d element and
large Ga content. The compounds CePdGag [3,4] and CeoPdGa; o [5] are
antiferromagnetic heavy fermion systems [4-6], while the alloy series
CePdyGay is ferromagnetic at low temperatures [6,7]. In turn, strong
electronic correlations in CePdGags [8], CePd3Gag [9] and Ce; 33Pt4Garg
[10] are not accompanied with any magnetic phase transition down to 2
K, and all three materials were characterized as paramagnetic Kondo
lattices. Heavy fermion behavior was reported also for CeyPte¢Gas,
however this compound has an electronic ground state of non-Fermi
liquid character [11]. In contrast, rather weak electronic correlations
were observed in strongly anisotropic antiferromagnet CeoPdGa;, that
exhibits two subsequent magnetic phase transitions at low temperatures
and intriguing metamagnetic features [4,12]. Similar magnetic proper-
ties were reported for the isostructural phases CeyRhGajp [13],
CeyPtGags [14] and CeslrGago [15].

Even though no unconventional superconductor has been identified
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as yet amidst the Ce-bearing ternary gallides, over nearly two decades,
search for the first representative has been continuously stimulated by
the seminal discovery of the heavy-fermion superconductor PuCoGas
having an extremely high critical temperature of 18 K [16]. Recently,
another motivation for such research arose due to the recognition of
gallium clusters as a favorable structural motif for superconductivity
emerging in endohedral phases based on transition element or/and rare
earth atoms [17].

In the course of our on-going study on the phase equilibria in the
ternary Ce-Rh-Ga system, we have recently established the formation of
previously unknown ternary compound with a limited range of
composition. Our preliminary characterization of this phase [18], indi-
cated the stoichiometry Ces xRhGajg, 3x with x = 0.36, and suggested an
orthorhombic crystal structure of the PrsNiGaj type. In this paper, we
report on our exhaustive structural investigation of the novel Ga-rich
compound as well as our studies on its low-temperature physical
properties.

2. Experimental

A polycrystalline sample of Cel8Rh6.8Ga75.2 composition was
prepared by direct reaction of the pure elements (Ce 99.85%, Rh
99.99%, Ga 99.999%) in an Edmund Biihler MAM-1 compact arc
furnace on a water-cooled copper hearth under protective argon
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Table 1
Crystal data and refinement parameters for Cez yRhGao, 35 (x = 0.36).
Space group Pmmm (No 47)
a (10\) 4.2952(14), 4.2981(7)*
b (A) 4.3126(15), 4.3175(8)*
c (;\) 15.545(3), 15.5573(19)*
Cell volume (A%) 287.94 (15)
Z 1
Deac (g-cm™2) 7.069
Absorbtion coefficient (mm 1) 36.318
Radiation (&) MoK, 0.71073
Index range —-7<h <1,
—-3<k <6,
0<1<23
O range 1.310°-36.931°
Number of measured reflections 722
Number of reflections with I > 261 549
Number of refined parameters 45
Rp, Rw 0.0553, 0.1514
Goodness of fit 1.065

* — powder data.
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Fig. 1. Rietveld refined powder XRD pattern of the Ces RhGajg,3x sample
showing the experimental (black dots), calculated (blue solid line) and differ-
ence (red) profiles (X2 = 1.550, R, = 0.0220, Ryp = 0.0307, Rexp = 0.0240,
Rpragg = 0.0801). The green vertical bars denote the calculated positions of the
Bragg peaks.

Table 2
Fractional atomic coordinates and equivalent displacement parameters (Ueq)
refined for Ces yRhGajg,3x (x = 0.36).

Atom Site Occupancy x/a y/b z/c Ueq (10\2)

Cel la 0.638 (9) 0 0 0 0.0067(7)
Ce2 2r 1 0 0.5 0.25586(8) 0.0052(3)
Rh 1g 1 0 0.5 0.5 0.0049(4)
Gal 2t 1 0.5 0.5 0.08094(19) 0.0286(8)
Ga2 2t 1 0.5 0.5 0.41401(16) 0.0066(5)
Ga3 2s 1 0.5 0 0.15838(19) 0.0173(6)
Ga4 2s 1 0.5 0 0.31486(17) 0.0064(4)
Ga5 2q 1 0 0 0.41424(16) 0.0068(5)
Ga6b 2q 0.145(13) 0 0 0.0890(13) 0.018(5)

Ga7 4u 0.127(7) 0 0.277(5) 0.0583(16) 0.040(6)

atmosphere. To account for relatively high volatility of liquid gallium at
very high temperatures an excess of 0.5 mass% of this element was
added beforehand. The process was repeated at least three times to
ensure uniformity and homogeneity. Subsequently, the melted ingot was
annealed in an evacuated silica tube at 700 °C for 750 h.
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The chemical composition of the annealed sample was checked by
energy dispersive X-ray (EDX) analysis performed using a Carl Zeiss LEO
EVO 50XVP scanning electron microscope equipped with an EDX-
spectrometer INCA Energy 450 (Oxford Instruments). Its crystal struc-
ture was examined by powder X-ray diffraction (XRD) employing a
STOE STADI P transmission diffractometer with CuKg;-radiation (A =
1.54056 A), equipped with a Ge (111) monochromator and a linear
position-sensitive detector. The measurement was done within an angle
range 4° < 20 < 90.09° with a scan step of 0.01°. The powder XRD data
were analyzed using the MRIA program [19].

Single crystals useful for XRD data collection were isolated from
crushed as-cast polycrystalline ingot. The experiment was performed
using a CAD4 Enraf-Nonius diffractometer (MoK,-radiation, ®/6-scan).
The structure was solved by direct methods and refined by full-matrix
least-square procedures (SHELXL-2018/3) [20]. All of the sites were
refined with anisotropic displacement parameters. In the final steps of
structure refinement, additional peaks of electron density forming a
distorted hexagon around Cel position were observed on the difference
Fourier maps. These peaks were attributed to the two partially occupied
Gab (2q) and Ga7 (4u) sites. Refined occupancy of the Cel position was
approximately equal to 0.67. Excluding unrealistic short Ce-Ga and
Ga—-Ga interatomic distances, it was found that one third of Cel is
replaced by Ga6-Ga7-Ga7 triangle. Therefore, in the final cycles of
refinement, appropriate constraints were applied. Atomic parameters
were standardized using the program STRUCTURE TIDY [21]. Unit cell,
polyhedra and structure details were visualized using the program
DIAMOND [22]. The refined crystal structure of Ce3xRhGajg 3x was
deposited to the joint CCDC/FIZ Karlsruhe database via www.ccdc.cam.
ac.uk with the reference number 1977875. Details on the performed
XRD experiment and the structure refinements are gathered in Table 1.

Low-temperature physical measurements were performed on
appropriately shaped polycrystalline specimens. Magnetic behavior was
studied in the temperature range 1.72-300 K and in magnetic fields up
to 5 T using a Quantum Design MPMS-5 SQUID magnetometer. Heat
capacity and electrical transport measurements were carried out in the
temperature interval 2-300 K and in magnetic fields up to 9 T employing
a Quantum Design PPMS-9 platform. The specific heat was measured
using a relaxation method fixing the specimen using Apiezon N grease.
The electrical resistivity was measured employing a standard ac four-
point technique. The electrical leads were mounted to the specimen
using silver epoxy paste.

3. Results and discussion
3.1. Polycrystalline sample characterization

The powder XRD pattern of the prepared polycrystalline sample of
Cel8Rh6.8Ga75.2 is presented in Fig. 1. The Rietveld analysis indicated
that the sample was single-phase, and has an orthorhombic unit cell. The
calculated lattice parameters were fairly close to those obtained from
the single-crystal XRD data (see Table 1).

The EDX study revealed that aside from the majority phase having
the composition Cel8.3Rh6.8Ga74.9, the Cel8Rh6.8Ga75.2 sample
contains tiny traces of a foreign phase with the composition
Cel2.8Rh20.3Ga66.9 that can be identified as the ternary compound
CethgGag [23].

3.2. Crystal structure

The single-crystal XRD experiment showed that the crystal structure
of Ce3xRhGajg.3x has the orthorhombic PrsNiGaj-type structure [24]
with the space group Pmmm (No 47) and the lattice parameters: a =
4.2952(14) A, b = 4.3126(15) A, ¢ = 15.545(3) A and V = 287.94(15)
A3, In the crystallographic unit cell there are as many as ten nonequiv-
alent atomic sites, seven of which are fully occupied and three (Cel,
Ga6, and Ga7) have partial occupancies. The refined atomic and
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Fig. 2. Projection of Ces yRhGaj o, 3x crystal structure along the a-axis. Cerium, rhodium, and gallium atoms are drawn as green, red and grey spheres, respectively.

Gallium hexagon and triangles are emphasized.

Table 3
Interatomic distances (d) in Ce3,RhGajg 3y (x = 0.36).
Atom To atom d, A Atom To atom d A
Cel 4 Ga3 3.267(2) Ga4 Ga3 2.433(4)
8 Gal 3.2931(13) 2 Ga5 2.645(2)
Ce2 4 Ga4 3.1785(11) 2 Ga2 2.651(2)
2 Ga2 3.264(2) 4 Ce2 3.1785(11)
2 Ga5 3.273(2) Ga5 2Rh 2.5351(15)
4 Ga3 3.3997(16) 2 Ga4 2.645(2)
2 Gal 3.465(3) Ga5 2.666(5)
Rh 4 Ga2 2.5296(15) 4 Ga2 3.0433(7)
4 Ga5 2.5351(15) 2 Ce2 3.273(2)
Gal 2 Ga3 2.470(2) Gab 2 Ga3 2.403(9)
Gal 2.516(6) 2 Ga7 2.58(3)
4 Cel 3.2931(13) Gab 2.77(4)
2 Ce2 3.465(3) 4 Gal 3.0459(11)
Ga2 2Rh 2.5296(15) 2 Ga7 3.15(2)
2 Ga4 2.651(2) 2 Ce2 3.22(2)
4Ga5 3.0433(7) Ga7 2 Gal 2.379(9)
Ga2 2.673(5) Ga7 2.39(4)
2 Ce2 3.264(2) Gab 2.58(3)
Ga3 Ga4 2.433(4) Ga7 2.64(5)
2 Gal 2.470(2) 2 Ga3 2.909(18)
2 Cel 3.267(2) Ga7 3.00(4)
4 Ce2 3.3997(16) Gab 3.15(2)
2 Gal 3.20(2)
Ce2 3.22(2)

isotropic equivalent displacement parameters are given in Table 2.
Unlike in the prototype structure, in the Ces.xRhGajg3x unit cell,
one of the RE atoms sites, namely the Cel site, is occupied only partially.
Moreover, some deficiency occurs at two additional Ga atoms positions,
viz. the Ga6 and Ga7 sites. It should be noted that the Cel atoms and the
Ga6 and Ga7 atoms cannot reside concurrently in the unit cell, as this
gives rise to too short distances d(Cel—Ga6) = 1.38 A and d(Cel—-Ga7)
=1.50 A (see Fig. 2). The calculated occupancy values of Cel, Ga6, and
Ga7 hint at statistical substitution of these two Ga atoms for the Ce atom.
In turn, in the hexagon built of two Ga6 and four Ga7 atoms surrounding
Cel, those Ga positions cannot be fully occupied because it would lead
to unrealistically short contacts Gab—Ga7 = 1.29 A and Ga7—Ga7 =
1.81 A. The occupancy factors obtained for Ga6 and Ga7 indicate that at
the most half of the hexagon positions are occupied. This finding implies
that the Ga atoms can be distributed over alternating sites located at
distances d(Ga6—Ga7) = 2.58 (3) A and d(Ga7—-Ga7) = 2.39 (4) A (see
Table 3), which are close to ordinary Ga—Ga separation. Thus, in the
crystal structure of CesyRhGajg;3x, the Cel atoms are statistically
substituted by the Ga6-Ga7-Ga7 triangles with two possible orientations
in the unit cell, as visualized in Fig. 2. Similar substitutional phenomena

of alkaline earth or rare-earth atoms by Gas triangular units was re-
ported to occur in several binary and ternary gallides [25-28].

As shown in Fig. 3, the Cel atom is coordinated by twelve Ga atoms,
which form an almost regular hexagonal prism. The interatomic dis-
tances d(Cel—Ga1) and d(Cel—Ga3) are 3.2931(13) A and 3.267(2) A,
respectively. The environment of the Ce2 atom is built of four Ga4 atoms
at a distance of 3.1785(11) 1°\, four Ga3 at 3.3997(16) ;\, two Ga2 atoms
at 3.264(2) f\, and two Gal atoms at 3.465(3) 10\, forming a severely
distorted hexagonal prism that includes two additional face-capping
Ga5 atoms located at a distance of 3.273(2) A. In both Cel and Ce2
polyhedra, all the Ce—ligand distances are significantly larger than the
respective sums of the single-bond covalent radii of the elements [29].

The coordination polyhedron of the Rh atom is a tetragonal prism
made of four Ga2 and four Ga5 atoms (see Fig. 3). The length of the
Rh—Ga2 and Rh—Ga5 bonds are 2.5296(15) A and 2.5351(15) A,
respectively. The Gal, Ga3 and Ga4 atoms are surrounded by tricapped
trigonal prisms of composition Gal[CegGasl, Ga3[CesGasl, and Ga4
[Ce4Gas], respectively (Fig. 3). The Ga2 and Ga5 atoms are located in
the center of almost identical tricapped tetragonal prisms Ga
[CeaRhyGay] (Fig. 3). In turn, the Ga6 and Ga7 atoms are coordinated to
two Ce2 atoms and twelve gallium atoms. As can be inferred from
Table 3, all the Ga-Ga distances are comparable to the sum of single-
bond covalent radii (2.50 A) [29], and in some cases they are shorter
than the average Ga-Ga distance found in metallic gallium (1 x 2.44 and
6 x 2.70 10\) [30]. Based on the observed features, the structure of
Ces.xRhGajg, 3x can be presented as a packing of condensed Cel[Gajs],
Ce2[Gaj4] and Rh[Gag] polyhedra (see Fig. 4), and hence the novel
compound can be assigned to the endohedral gallide cluster materials.

As depicted in Fig. 5, the crystal structure of Ces xRhGaj ¢ 3« can also
be described in terms of linear inhomogeneous intergrowth of topolog-
ically related fragments, viz., BaAly-, AlB,- and CaFs-type slabs [31-33]
stacked along the crystallographic c-direction. The BaAly slab consists of
the Ga4-centered tetragonal antiprisms situated between two networks
of the Ce2 and Ga2-Ga5 atoms, which form associated square nets.
Within the AlB, fragments, the Ga3 atoms are located in the center of the
face-sharing trigonal prisms formed by the Cel and Ce2 atoms. In turn,
the CaFq-type slabs consist of the face-connected tetragonal prisms
formed by eight Ga atoms, half of which being centered by the Rh atoms.
The neighboring BaAl4 blocks share a common square face of the Ga2
and Ga5 atoms with the empty tetragonal prisms in the CaFo-type slab.
Consequently, Ces xRhGaj,3x can be considered as a new member of a
structural series of compounds with the general formula
Ro.5m+pXom+3n+2p, for the first time reported by Grin et al. [24], where R
and X denote elements with markedly different atomic radii (rg > rx),
and indexes m, n, p designate the numbers of consecutive intergrowth
BaAls-, CaFs- and AlB,-type slabs, respectively.
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Fig. 3. The local coordination of atoms in Ce; x\RhGajo.3x. Ce atoms are green, Rh atoms are red, and Ga atoms are grey. Ga6 and Ga7 atoms with low occupancies

are omitted.

In Fig. 5, the crystal structure of Ces xRhGajg,3x is compared with
the structures of U3NiySi;, EuMgsGes, and ThyAusAlsSiy, which also
consist of fragments of the BaAls-, CaFy- and AlB,-types in different
ratios and/or connection sequences [34-36]. It should be pointed out
that in Ce3 xRhGajg, 3%, two types of layers that act as building blocks for
the structure do not have any counterparts among corresponding binary
compounds of the CaFq- and BaAly- type, respectively, while the AlBy--
type compound CeGa, does exist.

Finally, it should be noted that the ternary phase Ces xRhGajo,3x can
be regarded as an interstitial derivative of hypothetical “Ces yGag,3x”
binary gallide of the Sr3.«Gag sx-type (space group Immm, Z = 2) [25].
The unit cell of the compound Sr3 xGag 34 has the lattice parameters: a
= 4.3958(9) A, b = 4.5298(6) A, ¢ = 26.002(4) A [25]. In
Ces xRhGajg, 3%, the CaFs-type slab is defined by the Ga2 and Ga5 atoms,
which form tetragonal prims with a thickness of 2.67 A that corresponds
to the interatomic distances d(Ga2—Ga2) and d(Ga5—Ga5) of 2.673(5) A
and 2.666(5) f\, respectively. Due to addition of one RhGa, slab
(CaF,-type) with a thickness of 2.67 A per each Sr3 Gag  3x formula unit,
the ¢ parameter of the unit cell expands from 26.00 A in Srs.4Gag,3x to
31.34 A in “Srs xRhGaj ¢ 3x”, which would correspond to 15.67 10\, ifZ =
1. The later value coincides fairly well with the actually observed ¢
parameter of Ces xRhGajg,3x (c = 15.545(3) A).

3.3. Physical properties

Fig. 6 presents the magnetic behavior of Ce3yRhGajg,3x (x = 0.36).
Below room temperature, the inverse molar magnetic susceptibility is a
linear function of temperature, expected for a Curie-Weiss (CW) para-
magnet. The effective magnetic moment and the paramagnetic Curie
temperature derived from the CW formula %(T) = C/(T — 6,) amount to
Heff = v/8C = 3.88 pp (C stands for the Curie constant) and 6p=—-4.001)
K, respectively. The value of pes calculated per Ce atom corresponds to
2.53 (1) pp that is almost equal to the theoretical Russell-Saunders value

for trivalent Ce ion (2.54 pg). The negative value of 6, signals antifer-
romagnetic (AFM) exchange correlations.

Below about 30 K, x(T) slightly deviates from the CW law, likely due
to crystalline electric field (CEF) effect and magnetic exchange inter-
action. As displayed in the upper inset to Fig. 6, a small maximum in y(T)
occurs at 3.6 K, marking an onset of AFM state. At the lowest temper-
atures covered, x(T) shows an upturn that might indicate complex spin
structure or occurrence of another magnetic transition below 1.72 K.

The AFM nature of Ce3xRhGajg,3x at the later temperature was
corroborated by measuring the magnetization versus magnetic field. The
obtained isotherm (see the lower inset to Fig. 6) is initially linear in weak
fields, and undergoes an inflection near 0.8 T that signals a meta-
magnetic transition. In the strongest fields examined, o(H) exhibits a
faint tendency towards saturation. In the terminal field of 5 T, the
magnetization attains a value of 10.56 (3) emu/g that corresponds to the
magnetic moment msy = 1.0 (1) pg per Ce atom in the alloy Ces.
xRhGajg3x with x = 0.36. The magnitude of msy is distinctly smaller
than the magnetic moment of free Ce3+ ion (2.14 pg), and this reduction
can be attributed mostly to the CEF effect.

Bulk character of the AFM phase transition in Ce3xRhGajg.3x was
further confirmed by the heat capacity data. As clearly seen in the inset
to Fig. 7, the specific heat exhibits at low temperatures a mean-field type
anomaly at Ty = 3.6 K, in concert with (T). In the paramagnetic region,
C(T) has a regular sigmoid-like shape, which results mostly from the
temperature dependence of the phonon contribution. Near 300 K, the
specific heat saturates at a value of about 350 J/(mol K) that is fairly
close to the Dulong-Petit limit for Ceg xRhGa; (35 with x = 0.36 (3nR =
367.2 J/(mol K); n = 14.72 is the number of atoms per formula unit, and
R stands for the universal gas constant).

As depicted in Fig. 8, in the temperature range 10-20 K, the C/T ratio
is a linear function of T2. From the Debye formula C(T) = yT + BT°, one
can derive the Sommerfeld coefficient y = 388.8 (4) mJ/(mol K2) and
the phonon coefficient p = 2.408 (8) mJ/(mol K*). The latter value
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Fig. 4. Polyhedral representation of the Ces \RhGa;¢ 3« structure assigned to the endohedral gallide cluster materials.

implies the Debye temperature @p = 228 K, computed from the rela-
tionship ©p = [12 Rr*n/ 5p)] 173 1t should be noted however that the so-
obtained value of ®p should be regarded merely as a rough estimate
because the temperature region from which it was derived does not
comply with general validity condition (T < ®p/50) of the approach
applied.

Fig. 9 presents the temperature dependence of the electrical re-
sistivity of Ce3.xRhGajg3x- At 300 K, the resistivity equals 93 pQcm, and
with decreasing temperature, it decreases in a metallic manner down to
48 pQcem at 2 K. The latter value is rather large as for a Ce-based
intermetallic material. This feature can be attributed to structural dis-
order in the crystal structure of Ces xRhGajg,3x, Where one Ce site and
two Ge sites show partial occupancies. Near 50 K, p(T) exhibits a broad
hump that is likely a combined effect of the CEF and Kondo interactions.

The AFM phase transition at Ty = 3.6 K manifests itself as a kink in
p(T) that brings about a sharp maximum in the temperature derivative of

the p(T) function (see the inset to Fig. 9). Below about 3 K, dp/dT shows
a sharp upturn, which may be considered as another hint at complex
AFM spin structure in CegxRhGajo,3x, anticipated from the magnetic
susceptibility data.

Upon applying magnetic field, the AFM singularity in p(T) shifts to
lower temperatures, as expected for antiferromagnets. In concert with
the 6(H) data, the shift gets reversed in fields poH > 1 T, and the anomaly
rapidly broadens in strong magnetic fields (see Fig. 10). This behavior
agrees with the occurrence of the metamagnetic transition near 0.8 T. It
is worthwhile noting that even in a field of 9 T, the resistivity measured
at 2 K is as large as 44 pQcm. This finding supports the scenario of the
structural disorder being responsible for the enhanced magnitude of the
residual resistivity in the material investigated.

Fig. 11 presents the transverse magnetoresistance of Ces xRhGa¢.3x
measured as a function of magnetic field applied perpendicular to the
electric current. At 30 K, the magnetoresistance Ap/p(H) = [p(H) —
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Fig. 6. Temperature dependence of the reciprocal magnetic susceptibility of
Ce3 xRhGajg,3x (x = 0.36) measured in a magnetic field of 0.1 T. The solid
straight line represents the Curie-Weiss law. The upper inset shows the low-
temperature magnetic susceptibility data. The lower inset displays the mag-
netic field variation of the magnetization in Cez y\RhGaj g, 3x (x = 0.36) taken at
1.72 K with increasing (full circles) and decreasing (open circles) magnetic
field strength.
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Fig. 7. Temperature dependence of the specific heat of Cez yRhGajg 3x (x =
0.36). The inset shows the low-temperature data.

p(0)1/p(0) is slightly positive and can be attributed to Lorentz effect.
With decreasing temperature, another contribution to Ap/p becomes
dominant, namely the Kondo effect that brings about a negative
magnetoresistance with a characteristic parabolic-like magnetic field
dependence. Below 10 K, the shape of Ap/p(H) further changes, espe-
cially in strong magnetic fields. This behavior results from the AFM
exchange interaction that gives positive contribution to the magneto-
resistance. The largest magnitude of Ap/p (for poH > 5 T) was found at 4
K, i.e. just above Ty; the value measured in 9 T was about 10%. As can be
inferred from Fig. 11, in the ordered state, scattering conduction elec-
trons on the AFM magnons causes reduction in the absolute magnitude
of the magnetoresistance and markedly influences the overall shape of
the Ap/p(H) isotherms.
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Fig. 9. Temperature dependence of the electrical resistivity of CesxRhGajg.3x
(x = 0.36). The inset shows the low-temperature variation of the temperature
derivative of the electrical resistivity.

4. . Conclusions

The novel cerium gallide Ce3yRhGajg3x (x = 0.36) adopts a disor-
dered modification of the PrsNiGa; o type structure with two additional
Ga atom sites being partially occupied. One of the two Ce atom sites
present in the crystallographic unit cell also shows partial occupancy.
The crystal structure of Ce3xRhGajg. 3x can be presented as stacking of
blocks of the BaAly, CaF; and AlB; types.

The Ce3xRhGajg,sx (x = 0.36) compound exhibits Curie-Weiss
paramagnetic behavior and antiferromagnetic ordering below Ty =
3.6 K. The novel gallide shows metallic-like electrical conductivity
somewhat affected by the structural disorder. Its electrical transport is
notably governed by scattering contributions due to crystalline electric
field, Kondo and magnetic exchange interactions.
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Fig. 10. The low-temperature electrical resistivity of Cez \RhGajg,3x (x = 0.36)
measured in several different magnetic fields applied perpendicular to elec-
tric current.

Aplp [%]

10 F 10 K 20K
30k Ce, RhGa

T 10+3x
0 2 4 6 8 10

Field [T]

Fig. 11. Magnetic field dependencies of the transverse magnetoresistance of
Ce3xRhGajo,3x (x = 0.36) measured at several different temperatures.
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