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Structural. thermal anti magnetic studies arc reported for the REInAu., scric', (except tEu). (~mlpountl~, with I.m ('c. Ih
and Nd show a phase transition from cubic to telragonal structure. All c o m l ~ ) u n d s |I[IVC a normal '~ a l c n c c s t a t e mzlgllcti...
behaviour, except YblnAu: which is confirmed to bc IV with a ground ';tare wilh 2./ t I x, and ("clnAu., w h i c h ale';pine
t'~ing magnetic has a s t r o n g l y enhanced eleclron ~-,pccilic heal.

"l 'ernar) RF.MAu_, intcrmelal l ic , ; (Rt! So. la,

Y: M = AI, (ia, In) with ( ' s C I s t r u c t u r e were first
d e s c r i b e d by M a t t h i a s el al. I I J- A m o n g t h e s e ,
Y b l n A u 2 was r e c o g n i s e d as an IV c o m p o u n d
[2]. R e c e n t l y , G a l e r a et al. [3] i n v e s t i g a t e d the
s t r u c t u r a l and m a g n e t i c p r o p e r t i e s of the
I,,IF.lnAg., s e r i e s and s h o w e d that t h e s e com-
p o u n d s crvstal l isc with a c u b i c I t e u s l e r - t y p e
s t r u c t u r e 1.2~. We r e p o r t here a b o u t the
R E I n A u 2 s e r i e s with a d e e p e r insight into ( 'c
and Yb c o m p o u n d s .

From X - r a y and n e u t r o n diff ract ion, all cosn-
p o u n d s from ('e to [.u were f o u n d to have al
room t e m p e r a t u r e the c u b i c ( ' s C I (B21 str t tc t t l rc .
In a d d i t i o n , d e p e n d i n g on the s a m p l e , some
s u p e r s t r u c t u r e l i n e s i n d i c a t i v e of I leus ler - t? ,pc
o r d e r i n g are p r e s e n t . T h u s , in a n a l o g y to the
R E I n A g 2 ser ies , we t h i n k that this kind of o r d e r
may exis t for the w h o l e ser ies . T h e o b t a i n e d
lat t ice p a r a m e t e r s ( i n d e x e d on the basis of a
c u b i c cell t w i c e that of the C s ( ' l cel l l are g i v e n
in t a b l e I. E x c e p t for Yb, the la t t ice conlSlaglts
show the u s u a l l i n e a r c o r r e l a t i o n with the i o n i c
radi i , l , a l n A u 2 has at room t e m p e r a t u r e a t e t r a -
g o n a l s t r u c t u r e ( t a b l e II). X - r a y and resis t ivi lv
s t u d i e s show that the c o m p o u n d s with l.a. ('e. Pr
and Nd u n d e r g o a s t r u c t u r a l t r a n s i t i o n from
c u b i c to t e t r a g o n a l on l o w e r i n g the t e m p e r a t u r e
(fig. 1). T r a n s f o r m a t i o n t e m p e r a t u r e s "iM and
lat t ice p a r a m e t e r s for some t e m p e r a t u r e s arc

gi\cn in table II. ()no ob,,er~¢,, a rapid tlecrc~l,,c
in I),1 and in tile m a g n i t u d e ot+ the ncsisti,.h,,
a n o n l a l \ when g o i n g from l.a to Nd, ; . l l l d ~lIxtl. ins
' l"lnAuz r e t a i n s II1¢ c u b i c xlrucl t | rc al Iov~ tem-
p e r a t u r e , in the Y - d i l u t e d ( e l n A t t 3 ser ies (c..~.
from 2 11) K for ( 'c l tn / \u . , to I 111K f~u
( ' e , 7sS",~.,-,lnAu?). J :ur lhcr . n e u t r o n di l l racl i~m
patterns, taken at low lemperature for ('elnAu ,.
r e v e a l a d d i t i o n a l xuperstruclurc" l ines such ins lhc
Ill(If ) line.

I'hcse tr~.lnlsfornlaliollS appear allalo[zous lo
the marlensitic transformations reported h~
oectlr ill i1umerous ('x('I-type c o m p o u n d s like

for e x a m p l e I.aAg~ ,In, [41 or RI](.'d 151. lhb,
s t r u c t u r a l instabi l i ty s e e m s (o bc s l r o n g l } cor-

r e l a t e d to the size of the RI! a~. tlle transiti,m
temperatures I,,I show an ahnost regular in-

crease with increasing ionic RI:. radii. t h e
observed transformations occur withotH nig-
nificant v o l u m e changes. L!nlike the resistivit\,
w h e r e a n o m a l i e s r a n g i n g b e t w e e n 15 and
4 5 % are observed, the phase transition has n~
observal+le effect on the magnetic susccl+tibilit.,,.

T h e RI'InAu., cotnpound,, arc charactcrined
by rather small <~rdcring temperatures liable If.
At high temperature all samples excluding I.a
I.u. Y. Yb ;.llld Snll exhibit ( ' u r i c - W e i s s
behaviour with elTective monlcnls close Io that
of the free tripositive ions. whereas, cspceiaII}
for the light RI(. crystal field effects, alice! the
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T a b l e I
Lattice pa rame te r a(A,) of the cub ic phase at 3(MIK,
effective magne t i c m o m e n t s ~ . . ( ~ . . ) , Weiss pa rame te r
O r ( K ) , m a g n e t i s a t i o n M ( t ~ , ) at 1.5 K: + 7 .5 T, o 15 T, * 3 T.

R E a ~,.. ~,+ (4~ M.

C e 7.11911 2.57 - I 0

Pr 7.055 3.55 -5 < 1.5

N d 7.030 3.70 - 8 < 1.5

Sm 6.973
Gd 6.940 8.(I - 14 I 1.5
Tb 6.913 9.7 - 7 8.2
Dy 6.885 111.8 - 5 6.0

Ho 6 . 8 7 0 10.8 - 5 2.6
Er 6 .864 9.63 - 4 <1.5
]'m 6.847 7.06 -35 < 1.5

Yb 6.856 no C.W. behav iour
X. = 4.85 x 10 ~ c m ~ / Y b at.

l.u 6 .822
Y 6.893 X~,,, K = 1.5 × I0 4 c m ~ / y at.
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T a b l e I1
Crystallographic transit ion t empe ra tu r e 7~a, lat t ice cons t an t s
a and c of the te t r agona l phase at some tempera tu r e s for
R E I n A u ~ (RE = La, Ce. Pr, Nd).

RE TM(K) a( /~) c(,~) T(K)

La 3 5 5 ± 5 7.(148 7 .318 30(1
Ce 2111±5 6.988 7 .238 152

6 .946 7 .197 38
Pr 1 5 0 ± 10 6 .993 7 .184 8(1
Nd 70 ± 20* 6.9(12 7 .060 2(1
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Fig. 1. Resist ivity ve r sus t empe ra tu r e for light rare e a r t h
R E I n A u 2 compounds .

* St rong ly d e p e n d e n t on state and t r e a t m e n t of the sample.

low temperature susceptibility. Excepting
GdlnAu2 the magnetic momen t s (at 1.5 K and in
fields up to 15 T) are also reduced compared to
the free ion gJ values, mostly at both ends of the
series (table 11. For YblnAu2 our results (X. =
4.85 x 10-3 cmS/mol, T,.~,. = 80 K) agree with
previous determinations [2]. Relatively large
values of ~ 2 0 and 10 #t~1×cm are found for
the magnetic contribution Pm to the resistivity in
the Yb and C'e compounds.

The heat capacity studies conce rn the l.a+ Y,
Ce and Yb compounds. The electronic con-
tr ibution 7 is ~ 2 mJ/KZmol for LaInAu2 and

YlnAu2. For the IV alloy YblnAu2, it reaches
40 mJ/K2mol what leads for the R ratio, R =
('n'Zk~//z2.)(X./7). to a value of 1.28 close to the
theoretical value of R = 1 + l/2J = 1.14 for IV
Yb compounds. For C.elnAu2 the specific heat
shows a large anomaly at ~1 K, which may
reveal magnetic ordering; the entropy associated
with this anomaly is - 0 . 8 R In2 in agreement
with a doublet g round state. A large value of
130mJ/K2mol is tentatively der ived from the
restricted linear part of the C / T (T21 variation
(6 <~ T <~ 11 K). For the dilute alloy
Ce. . ,Y. ,AnAu2, for which the magnetic anomaly



242 M.J. Hesnux et al. / ('rystallographic and magnetic propertie.~ of R E I n A u ,

is r e j e c t e d towards fairly lower temperatures , the
electronic cont r ibu t ion is 12 mJ/K-~mol, a p p e a r -
ing thus rough ly proport ional to the ( 'c c o n c e n -
trat ion. Fu r the r the s tudy of the magne t i c dilu-
tion of Ce by Y in the substitution scr ics
(-'e,. ~Y~lnAu2 t h r o u g h high-field magnetisation
and susceptibil i ty measurement s shows that in
the concen t ra t ion range investigated (()" x-
(I.9) the Ce m o m e n t remains unaffected, show-
ing thus that Y dilution seems to have no or little
influencc on the va lence sta te of ce r ium in this
system. L~H X - r a y absorption spectra on
C e l n A t h show the character is t ic " w h i t e line'" of
integral va len t atoms, what excludes the pos-
sibility for the e n h a n c e d 7 and p,,, va lues to be
related to a mixed va lence sta te . Thus the low

t e m p e r a t u r e propert ies of ( ' e l n A u : arc not ,~el
fully understood. Fu r the r work is in progress .
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