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Magnetic properties of rare-earth metal tritellurides RTe; (R=Ce,Pr,Nd,Gd,Dy)
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The magnetic properties &Te; (R=Ce, Pr, Nd, Gd, Dy which has a structure consisting of the alternate
stacking of oneRTe layer and two Te layers, were investigated using magnetization and electrical resistivity
measurements. The magnetic transition temperatures were found at 3.Rk @e, 3.2 K for Nd, 11.5 K for
Gd, and 4.5 K for Dy, respectively, and the Pr compound showed van Vleck paramagnetism. The ordered
magnetic moment oRTe; lies within the layer. In contrast, the ordered magnetic momen®Te$, having
alternate stacking of on®Te and one Te layer, point to the layer-stacking direction, although the point
symmetry at theR site and the coordination of the Te atoms to fhatoms are almost the same. The difference
of the magnetic anisotropy iRTe, andRTe; was discussed in terms of the effective charge of the Te atoms in
the Te layer with an electron charge transferred fromRfie layer. We propose magnetic compounds designed
by charge introduction based on this result.
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. INTRODUCTION pounds” (RX),(TX;)y, whereX=S and SeT=Ti, V, Cr,

) ) Nb, and Tax=1.13-1.23 being the irrational number due to
When attempting to synthesize the compounds that havg,q |attice mistfit betweeR X andTX,, andy=1-3*51tis
important magnetic properties or phenomena, a “layere nown in the compounds that tAeX, layer carries electrical

2&2?“;% C(': iﬂnso(r)r]:ethlz rgroes; I(?;?:rgaunr;[ dlée¥r?et0m2e ncgtincs'gl:lc(ﬁnduction, while thék X layer becomes insulating after the
’ Y P 9 arge transfer to th& X, layer. Since the magnetiR X

electrical properties can be designed and controlled in ea A . .
unit of the atomic layer. Here, we report a series of Comc_layer and the conducting X, layer are well separated in

pounds with the magnetic anisotropy controlled by the intro-SPace. the dominant magnetic interaction among the mag-
duction of an electric charge to the target atomic layer. ~ N€tic R ions is not the Ruderman-kittel-kasuya-Yosida
The rare-earth metal polytelluridd®Te, and RTe; crys- _(RKKY) interaction, but direct exchange or superexchange
tallize in the anti-CySb and the NdTe structure, Interaction. This is also the case feife, or RTe;. The elec-
respectively: 3 They have a common basic crystal structuretronic structure is well described in terms of the rigid-band
consisting of the alternate layer stacking of the tetragonal T&Cheme with one-electron transfer from Ree layer to the
layer, andRTe layer as shown in Fig. 1. THeTe layer is Te layer. Kikuchi showed by a first-principles calculation
formed from the distorted two-layer slice of cuti®¥e with ~ with the DV-Xa method for LaTe that the energy gap be-
the NaCl-type structure. This two-layer unit of the rare-earthtween the conduction and valence bands of the’{Te? ")
chalcogenide is known in so-called “misfit layer com- unitis ca. 4 eV, while the conduction band of the' Tdayer
lies in the gap. Since the conduction band of the Te layer is
halffilled, the electronic properties are expected to be metal-

Poas = lic, but are actually a poorly conducting semimetal. As the
T ol (2X1X1) superstructure reflection is observed in the elec-
R tron diffraction/ the zone holding of the first Brillouin zone
5 @;f by the superstructure makes a very small overlapping of the
& &C} P conduction band at the Fermi level. However, the origin of

: s e the superstructure, whether the electronic ¢ieemation of
| PP f, the charge-density wavBsor the dimerization of the Te at-
C i i ‘\' oms due to the difference in the in-plane lattice constant of
P T v the RTe layer and the Te layéris still under discussion.
: -,'f‘;, — & In contrast, a good metallic behavior was reported on
’Y J ;.J SmTe.® An electron-diffraction study by DiMasiet al.
| PP c: 8 YL showed that all the rare-earth tritelluridB3e; form an in-
| e N ¢o“ commensurate superstructure close tox(4x1).1° The
;C"&’ 5 i ST charge transfer from th&Te layer to the two Te layers

makes an effective ionic state of (;)é and a quarter-filled
conduction band in the Te layer. Then the differences in the
(a) RTeg (b) RTe, superstructure formation and the electron density in the Te
layer betweerRTe, andRTe; give a significant difference in
FIG. 1. Crystal structures af) RTe; and(b) RTe,. Black and  the conducting properties.
gray circles denote thR and Te atoms, respectively. The physical properties oRTe, were first reported for
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TABLE |. Physical parameters dRTe;. Q is the distortion wave vector detected from the Laue photographand p, 5 ¢ are the
resistivities at room temperature and 1.5 K, respectively, and RRR is the residual resistivity ratio. The effective magnetic moments and the
Weiss temperatures are estimated from the Curie-Weiss fitting above 200, J§\om, the temperature at whictly/dT is maximum;

T(panom: the temperature at which the anomaly due to the magnetic transition appears.

R Q Prt P15K RRR T(p)anom Meft 0 T(X)anom
Q/a* (182 cm) (1 cm) prelpisk (K) (18) (K) (K)
La (|a) 0.272 111 0.52 213 - Pauli
paramagnetism

Ce (la) 0.277 180 4.01 44.9 1.3, 3.0 2.47 -0.9 3.0
(o) 2.55 -35.3

Pr (|a) 0.280 134 1.4 3.67 -12.0 van Vleck’s
(Ic) 3.68 -23.7 paramagnetism

Nd (||a) 0.286 138 1.36 101 3.3 3.59 —-13.6 3.2
(o) 3.69 —-27.1

Gd (|a) 0.294 183 0.69 265 11.5 7.97 -11.0 11.5
(o) 8.12 -15.6

Dy (||la) 0.282 59.4 0.276 215 1.4,2.7 10.70 ~-56 35
(o) 10.62 —-12.1

\leasured at 7.1 K.

CeTe.!! The magnetic properties for the othBife, were  transmission x-ray Laue photograph using an imaging plate
recently reported by Shiet al. for R=Pr, Sm, and Gd? for the bulk crystals, and by electron diffraction for the
where antiferromagnetic transition temperatures were foungleaved fine crystals. All the lattice parameters were well
as low as 10 K for magneti®Te, except forR=Pr. A coincident with those reported by DiMasi al.™" The distor-

neutron-diffraction study on CeJéRef. 13 exhibited that, tON wave vectorsQ associated with the formation of the
below Ty=4.3 K, the magnetic moment orients along the Superstructure are shown in the first column of Table I. The
stacking directior{crystallographic axis) with the ferrimag- magnitude ofQ is incommensurate with the in-plane lattice

" )
netic ground state. The precise magnetic measurements foslrameter and ranges from. to 0.2h". The magni-
CeTe by Junget al,’* however, revealed that the ground tude increases with the atomic number to GgTeut sharply

state is antiferromagnetic, and that a well-developed shortc-_erpS at DyTe. The condition of the superstructure forma-

range order is present above the transition temperature asdiPn iz consi(rj]erablry]/ differ(_ent betv(\;ggn th? Sd Fand Dy cfo m-
ciated with the low dimensionality of this magnetic system.POUNds, such as the nesting condition of the Fermi surfaces

In contrast to the intensive studies fBiTe,, the physical as well as the lock-in effect to a commensurate value of the

properties ofRTe, have not been known, except for SraTe distortion wave vector. In any case, the difference of ¢he
In this paper, we report on the magnétic behaviors of meyectors affects the size of the Fermi surfaces remaining after

tallic RTe; (R=Ce, Pr, Nd, Gd, and Dyin comparison with superstructure formation, giving significant difference in the

those inRTe, having a different conduction-carrier density. eIechomc alnd trarqurt Fropgrt.ua.&

The difference of the magnetic anisotropy is manifested irl) The in-p ane electrical resistivity dﬂ.e?’ was measumd
these two compounds, although the symmetry aRisée is y a c_onvent|onal four-probe method using g_old wires as the
the same for both compounds. On the basis of the result, W%Iectrlcal lead and gold paste as the conducting glue. When a

propose designing magnetic structures in some composi{@nd of silver paste was used, the contact resistivity increased
layer compounds by the introduction of conducting carriers/€"Y rap|dly. Th|s.fact mdpates a chemical reaction such as a
kind of intercalation reaction between the sample and glue.

The temperature dependence of the resistivity was measured
II. EXPERIMENT for R=La, Ce, Nd, Gd, and Dy down to 1.3 K.
) The magnetic susceptibility and the magnetization curve
Single crystals oRTe; were prepared by a flux method of RTe, were measured by a superconducting quantum inter-
using alkaline metal chloride according to DiMasial.” The ference device magnetometer between 300 and 1.8 K, with
mixture of the element powder with the total weight of 0.8 gpe magnetic field up to 5 T applied along theandc axes.

was sealed in an evacuated quartz ample together with 1.6the magnetic susceptibility was fit to the Curie-Weiss law
of the flux(LICI:RbCI = 1:1). The ample was kept at 650 °C ysing the data above 200 K.

for two days. Then the temperature was gradually lowered to

540 °C in four days. The crystals had a reddish-yellow color Ill. RESULTS
and a metallic luster and were a rectangular shape with a size
of up to 3x3x0.1 mn?. The lattice parameter in the stack-
ing direction was measured by the x-ray powder-diffraction The electrical resistivity olRTe; (R=La, Ce, Nd, Gd,
technique, and the in-plane structure was determined by By) was found to be metallic down to 1.3 K as shown in Fig.

A. Electrical resistivity of RTes
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250 gests that the lattice modulation is well ordered in the course
of crystallization, due to the higher transition temperature of
200 | the lattice modulation than the temperature of the crystalli-
zation of RTe;. Since the residual resistivity is very low, the
T 1501 Shubnikov—de Haas oscillation in the magnetoresistance is
8 found in LaTg and CeTg at lower temperatures. The results,
= including discussions of the electronic structures, will be re-
100 | ported elsewhere. As shown in Fig(ld, weak anomalies of
the resistivity were found for CeTe NdTe;, and GdTeg with
50 | decreasing temperature, as listed in Table |, suggesting the
magnetic ordering in these compounds. The metallic behav-
0 ior of RTe; and the anomalies of the resistivity at the mag-

0 50 100 150 200 250 300 350 netic transition temperature suggest the presence of the

T(K) RKKY-type interaction between the magnefi atoms in
4 - — 10 contrast to semimetalli®Te,. However, this interaction is
R=Ce (right scale - . ’
| ® l(g) not significant inRTe;, except for CeTg because the drop
’ 18 of the resistivity below the magnetic transition temperature
3r as well as the magnitude of the paramagnetic scattering is
- 16 = quite small inRTe;.
% 2 Nd Tf:?
a Jvo 14 3 B. Magnetic properties of CeTg
Fd ~
] The temperature dependence of the magnetic susceptibil-
I A2 ity x of CeTg shown in Fig. 8a) exhibits strong anisotropy
T Dy due to the crystalline-field effect. The effective magnetic mo-
ol . , 0 ments and the Weiss temperatures are obtained from the fit to
0 5 10 15 20 the Curie-Weiss law to bei,=2.47ug and 6,=—0.9 K
T(K) when the magnetic fielt is applied along the direction,

andu.=2.55ug and .= —35.3 K forH applied along the
direction, respectively. The effective magnetic moments are
close to the theoretical value of 2,44 for the free C&"

ion. The susceptibility data are fit to a conventional
crystalline-field model using Steven’s operator. The point

2, the behavior of which is the same as SmY&he room o .
g . L symmetry at the Ce site in Cejes C,4, so the Ce 4 states
temperature resistivity and the residual resistivity at 1.5 K ith the total angular momentudh=5/2 split into following

are summarized in Table I. The room-temperature resistivit%v
. hree Kramers:
ranged from 60 to 18@{) cm, and did not show regular

FIG. 2. (a) Temperature dependence of the electrical resitivity of
RTe; and (b) its low-temperature expansion. Arrows denote the
anomalies associated with the magnetic transitions.

dependence on the magnetic moment of the rare-earth ele- |1=)=cosf| +5/2)+sin 6| + 3/2),
ment. The large room-temperature resistivity in GgiSedue

to the strong paramagnetic scattering because the localized |2+ )=sin | =5/2)—cosh| * 3/2),
Ce 4f level is relatively closer to the Fermi level than in

other RTe;. The resistivity of DyTeg is about 1/3 that of [3+)=]+1/2).

GdTe;, and is even smaller than the resistivity of nonmag-
netic LaTe. This fact suggests that the significant difference  As the anisotropy iry is not so large at room temperature,
of the electronic structure closely related to the carrier scatthe energy splitting between the ground and the highest ex-
tering is present between DyfJand the otheiRTe;. The ited states are supposed to be smaller than 300 K. Broad
supersutructure formation makes the size of the Fermi sufiumps below 50 K in the inverse susceptibility versus the
faces and the conduction-carrier density reduced in compartemperature curves are characteristic of the crystalline-field
son with those of undestortéRiTe; with a quarter-filled con-  effect. Keeping these in mind, the susceptibility is fit to the
duction band. As shown in Table I, the distortion wave vectorcrystalline-field model. The ground state is determined as
Q of DyTe; is significantly different from those dRTe;, as  |1*+)=0.54+5/2)+0.84+3/2) and the energy splittings
mentioned in the preceding section. Presumably, the smalletween the ground and the first exited sf@e ) are esti-
room-temperature resistivity in DyJeis attributed to the mated at 130 K, and that between the ground and the highest
larger carrier density and the size of the Fermi surfaces aftegxited statg2+)=0.84+=5/2)—0.54 % 3/2) at 230 K.
the superstructure formation. The magnetic susceptibility, shows a small kink at 3.0
The residual resistivity ratioRRR) that equals,;/p15« K, while no anomaly is found iry.. As shown in Fig. 2b),
reaches up to 265 for GdJelt is surprising that the residual the in-plane electrical resistivity of CeJehows a steep de-
resitivity ratio is so large despite the fact that the incommen<crease below 3.0 K. Therefore, these anomalieg &nd p
surate lattice modulation due to the superstructure formatiofndicate a magnetic phase transition. The magnetization
mentioned above exists in these compounds. This fact sugurve of CeTg up to 5 T shows no anomalies and nearly

144417-3



IYEIRI, OKUMURA, MICHIOKA, AND SUZUKI PHYSICAL REVIEW B 67, 144417 (2003

0.14 0.035 700
2 T=3K
0.12 () v H=0.1T @
0.03 | 1 150
= T 0.025 © 3
| T, Hle 2 002} < 50
° 00000, S
=0.04 - 000 SEL 0_015_H//<: 0
0.02 1 v Hiic a
0.01
%02 46 & 10
0.005
) H=0.1T
0 1 1 1 1 1
400 0 50 100 150 200 250 300
T(K)
- 0.25
E (b)
2 02}
o
5 200
= = 015
= o
T 100 o Hlc
= 01t
0 L I I 1 I I
0 50 100 150 200 250 300 0.05 | Hile
T(K)
1 0 I L ) I
0 1 2 3 4 5
© H(T)
08t}
FIG. 4. Magnetic properties of PrJe(a) Magnetic susceptibil-
@ 06L ity at low temperatures, inset: inverse magnetic susceptibility as a
Qm Hlc function of temperature(b) magnetization curve. Filled and open
2 circles represent the magnetization féfic andH)a, respectively.
s 04}
02l The magnetic susceptibility of Prjdollows the Curie-
Hiic Weiss law withu,=3.67ug, 0,=—12.6 K, u.=3.68ug,
0 ; . . 6.=—23.7 K. uc and u, are close to 3.58g for Pr**. At
0 1 2 3 4 5 lower temperatures than 100 K, the susceptibility deviates
H(T) from the Curie-Weiss law and becomes nearly constant be-

low 30 K. This behavior is typical for a magnetic system
with the ground state being singlet. The magnetization
curves show a straight line up to 5 T, where the magnetiza-
tion is 0.22up for H, and 0.1%g for H..
paramagnetic behavigFig. 3(c)]. When the magnetic field The effective magnetic moments and the Weiss tempera-
is applied perpendicular to theaxis, the magnetization al- tures of NdTg are obtained from the Curie-Weiss fitting,
most saturates at 5 T with the saturation moment ofyhere w,=3.5%ug, 6,=—13.6 K, u.=3.6ug, 0.=
0.9ug/Ce. The moment is very close to the calculated mo-—27.1 K. At low temperatures, the magnetic susceptibility
ment of g[(1+[J,|1—)|=0.87up for the ground state deviates from the Curie-Weiss law, and shows a broad
|1=). Since the anomaly iry is very small, the magnetic maximum at 13 K. This is due to the crystal-field effect, and
transition is supposed to be not a simple antiferromagnetighe fact that the ground-staté 4evel has a small component
transition, but a transition to a sort of helical or an incom-of the magnetic moment along the axis. However, y,
mensurate magnetic phase. In addition, the anomaly in shows a clear maximum at 3.2 K. At this temperatuyeg,
at 1.3 K suggests another magnetic transition at lowep|so shows a weak anomaly. The magnetization curve for
temperatures. H ja taken at 1.8 K indicates a change of slope at around 3 T,
as shown in Fig. &). The magnetization at 5 T is only lug
for Hja and 0.Jug for Hj c. Taking into consideration the
The temperature dependence of the magnetic susceptibinisotropic behaviors of the susceptibility and the magneti-
ity and the inverse magnetic susceptibility, and the magnetization curves, the ordered magnetic moment in Ndiks
zation curves of Preto DyTe; are shown in Figs. 4-7. within the layer. It is also considered that another metamag-

FIG. 3. (a) Magnetic susceptibility andb) inverse magnetic
susceptiblity of CeTgas a function of temperature, atg) magne-
tization curve of CeTg

C. Magnetic properties of PrTe;, NdTe;, GdTe; and DyTe;
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netic transition may be present at a higher magnetic field
because of the small magnetic moment in the easy axis atthe moment of @g/Dy. However, the magnetization for
T. H|ic shows two magnetic transitions at 0.9 T and 1.2 T, then
The magnetic susceptibility of the GdiTat the paramag- the magnetic moment increases linearly and reacjugsat 5
netic region shows almost no anisotropy due to the half-filledl. These behaviors imply the presence of many magnetic
4f7 state with zero orbital angular momentum. However, agphases and a complicat&dt-H phase diagram below 5 T.
shown in Fig. 6a), the anisotropy is present at and below 30
K. This feature is very similar to the behavior of Ggfé
and is common in the compounds having thexG& repre-
sents chalcog@runit as known in (GdS),NbS,.® The ef-
fective magnetic moment is 7.2g, close to 7.94y for

IV. DISCUSSION

First, we will discuss the magnetic anisotropyRfe; in
comparison with that irRTe,. The common feature of the
Gd®*, and the Weiss temperature-sl1.0 K. The tempera- magnetic properties iRTe; is that the magnetic moment is
ture dependence of the susceptibiljty has a maximum at perpendicular to the layer-stacking direction, except for the
11.5 K, which associates with an antiferromagnetic transicase of DyTg. This is in contrast to the magnetic anisotropy
tion. The magnetization curve shows an anomaly whern RTe,, where the magnetic moment lies parallel to the
changing its slope at 2.5 T, suggesting a spin-flop transitionstacking direction. It is naturally considered that the mag-

The magnetic susceptibility of DyTeshows different be- netic anisotropy of these compounds is dominated by the
haviors from those in other rare-earth tritellurid®®e;. The  crystalline-field effect, especially by the tetragonal
effective magnetic moments and the Weiss temperatures apgystalline-field parameteBg in this case. As can be seen in
estimated aju.=10.7Qug and u.=10.62ug, very close to Fig. 1, RTe, and RTe; have a common basic structure, i.e.,
10.63ug of Dy3*, and ,=—12.1 K andd.=—5.6 K. As the alternate stacking of tfRTe layer and the Te layés), so
shown in Fig. 6,x, is slightly larger thary, at low tempera- the coordination of Te atoms to &atom is almost the same
tures, and both show a maximum at 4.5 K and a steep deén RTe; and RTe,. Therefore, the magnetic anisotropy also
crease at 3.5 K. This behavior is typical for an antiferromag-seems to be the same at first sight.
net with the component of the ordered magnetic moments Taking the electron transfer from th&Te layer to the Te
present both in the and c directions. The magnetization layer into consideration, however, the effective electric
curve forH;a shows metamagnetic transitions at 0.6 T andcharge of Te in the Te layer becomes different. Figure 8
0.9 T, and then shows a saturating behavior up to 5 T wittshows an illustration of the effective charge of Te around an
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layer gives a strongly anisotropic effect on the crystal elec-
tric field. This can vary the tetragonal CF paramaérsig—
nificantly, and cause the difference of the single-ion mag-
151 netic anisotropy in the #electrons ofR.

These findings suggest that the magnetic structure as well
as the magnetic anisotropy can be controlled by the introduc-
tion of an electric charge through the modification of the
crystalline-field effect. It also should be noted that, in such
layered compounds, the layer composite of Rige, and
RTe; units can produce designed magnetic structures with
each magnetic moment perpendicularly ordered. Moreover,
the direction of the ordered magnetic moment can be con-
trolled by the introduction of other chemical species into the
van der Waals gap dRTe; using the intercalation technique.

As shown in Table I, the effective magnetic moments es-

timated from the Curie-Weiss fitting at a higher-temperature
region are well coincident with the effective momenR5f' .
It is known that this type of the compound shows nonsto-
ichiometric composition with the deficiency of Te atoms, es-
pecially in RTe,. However, as the magnetic measurements
suggest, the chemical composition in tR8e; crystals is
very close to the ratio oR: Te=1:3. This fact is also sup-
ported by the low in-plane residual resistivity, suggesting
that almost no lattice defects or imperfections exist in the
RTe; crystals.

The magnetic interaction in these compounds is more

0 . . . complicated than irRTe, because of the presence of con-
0 1 2 3 4 5 ducting carriers. In the Gd compounds, the transition tem-
H(T) peratures are known as 8.6 K for GdTand 11.5 K for
GdTe;, respectively. Since thefelectron of the Gd atoms is
FIG. 7. Magnetic properties of Dyje not affected by the crystalline electric field, the magnetic
anisotoropy and behaviors are very similar, and the contribu-
Ratom inRTe, andRTe;, on the basis of one-electron trans- tion of the RKKY interaction and the effect of the interlayer
fer from theRTe layer to the Te layés). All the R-Te bond  separation can be directly compared in these two com-
lengths are nearly the same with the value of about 3.3 Agounds. Although the increased interlayer distance between
Therefore, the electric field at tHe site yleldEd by four Te the magnetic |ayers in Gda'e/veakens the inter|ayer mag-
atoms in the Te layer can be roughly estimated as the fiel@letic interaction, the transition temperature of GgTs
made by one Te atom hypothetically located in the tetragonaligher than that of Gdge This implies that the conducting
axis with the same R-Te atomic distance. In the case Ofarrier plays a role in the magnetic interaction in tRiEe, in
RTe;, the effective charge of the hypothetical Te atom isaddition to the dominant magnetic dipole interactions and the
—1.0, while it is —2.0 for RTe,, using the electric field superexchange interaction through chalcogen atoms.
being proportional ta 2. Therefore, it can be considered |t is noted that the magnetic transition temperatures are
that the electric Crystalline fieldCF) in RTe, is ylelded from lower in CeTg than inRTe,. By the single-ion anisotropy
a distorted octahedron of six equivalentTeions. In con-  due to the crystalline field, the strong Ising-like behavior is
trast, inRTe;, the reduced effective charge of Te in the Te expected for CeTe while the XY-like behavior with a
strong quantum fluctuation is expected for CgTie is natu-

ral that the increased degree of freedom in ¢ system
Telayere\z\o 0\8\9 lowers the transition temperature. Therefore, although the
-le/Te RKKY interaction is much more important in CeTamong

(a)

1.5—ch

1/y(mol/emu)

x(emu/mol)

05}

M(u15/Dy)

-0 .&Te
RTe;, the transition temperatures of CgTare possibly
- lower than those oRTe,.
RTelayerO
2e/fe V. CONCLUSION

We have studied the magnetic properties Rfe; (R
RTe, RTey =Ce, Pr, Nd, Gd, Dyby magnetization and electrical resis-
tivity measurements, and found magnetic transitions at low
FIG. 8. Schematic illustration of the effective electric charge oftemperatures. The higher magnetic transition temperature in
the Te atoms that coordinate tReatom inRTe, and RTe;. conducting GdTgthan in GdTg represents the role that the
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conduction carrier also plays in magnetic interaction. On theexplore the different type of nhanocomposite magnetic mate-
other hand, the lower magnetic transition temperature imials by introducing conducting carriers to the specific atomic
CeTg than in CeTe is attributed to the difference of the layers. The candidates are, for exampR,Te, where
nature of their magnetic systemXY-like for RTe; and (m,n)=(2,5), (3, 7), etc., where the structure consists of the
Ising-like for RTe,, originating from the single-ion anisot- alternate of theRTe, and RTe; unit. In these compounds,
ropy. The different single-ion anisotropy iRTe; and in  an independent magnetic order in each unit and perpendicu-
RTe, is explained by the effective conduction-carrier densitylarly ordered magnetic moments in different units can be
in the conducting Te layer. This result predicts that one carexpected.
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