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08.5-04 "lAGNETIC PROPERTIES OF REDUCED R.L\.RE 
EARTH HALIDES. W.J .Vlesterhaus and A. Simon, 
Hax-Planck-Institut ftir Festkorperforschung, 
D-7000 Stuttgart, W-Germany 

The static magnetic susceptibilities of redu­
ced rare earth halides were measured in the 
temperature range 10 - 300 K. 
It was found that the halides -exruuples of a 
series of condensed clusters - exhibit magne­
tic behaviour which varies with the degree of 
cluster condensation: 
a) Compounds tvith isolated metal octahedra 
(e.g. Tb

7
I 12 ) show a tendency to ferromagnetic 

coupling and mictomagnetic behaviour below 
30 K. 
b) Comoounds with chains of metal octahedra 
(e.g. Tb

2
cl

3
, Gd2Br3 ) show Curie-Weiss behav­

iour and an~iferromagnetic coupling below 
aopr. 100 K. 
c-i- Compounds with layers of metal octahedra 
(e.g. GdBr, CeBr) follow the Curie-Weiss law 
with only a small tendency to moment coupling 
(ferro- and antiferromagnetic) at low T. 

Structural consequences of these moment 
couplings are discussed. 

08.5-05 MAGNETIC PROPERTIES AND PHASE TRAN-
SITIONS OF TmAlxGa,_ (x = 0-Z). 

H. LUscher, K. Girgis, InstHOt fUr Kristallo­
graphie und Petrographie, CH 8092 ZUrich and 
P. Fischer, Institut fUr Reaktortechnik, 5303 
WUrenlingen, Switzerland. 
RA1 2 (R = rare earth) crystallize with cubic 
structure of MgCu, type (Laves phase) and 
order predominantly ferromagnetic (W.E. 
Wallace, Rare Earth Intermetallics, Academic 
Press, New York ( 1973) p. 35 and 76). On the 
other hand antiferromagnetic RGa? occurs 
mostly with hexagonal AlB? type structure. 
TmGa? and LuGa? are both orthorhombic. 
Many-other com~ounds of Al and Ga are iso­
structural (K. Girgis, Monatsh. Chern. 101 
(1970)721). -
We determined the influence of Ga substitution 
of Al in TmGa

2 
on crystal structure and 

magnetic properties. 
Two phases exist in the composition range 
of TmAl Ga 2 _x· The orthorhombic phase exists 
over a ~ange of x=0.3 to 2.0, the MgCu 2 
phase from x=O.O to 1.0. 
The cell constants are: 
TmGa a 4.21~ b 6.90A 

2 c = 8.08~ 
TmA1

2 
a = 7.77~ 

The crystallographic and magnetic structure 
determinations are in progress. A comparison 
of these results with those of (Ho,Al )AlxGa,-x 
will be presented.(K.Girgis and P.Fischer, -
AF-SSP ~(1979)11. 

08.5-06 CRYSTALLOGRAPHIC POLYTYPISH AND HAGNETIC 
STRUCTURE OF ~~C~3 and RbemC~3 - A NEUTRON DIFFRACTION 
STUDY. By E. Guretri.tz, H. Helamud, A. Hormvitz and H. 
Shaked, Nuclear Research Center-Negev, P.O.B. 9001, 
Beer-Sheva, Israel. 

Hany of the J\JlX3 compounds, t<here A and B are cations 
and X an anion, have the ideal cubic perovskite struc­
ture, or structures which are slightly distorted from 
the ideal one (J.B. Goodenough and J.H. Longo "Landolt­
Bornstein", Edited by K. H. Hellt.;ege, Springer-Verlag, 
Berlin-Herdelberg, Germany, (1970) 4, 126). Some of 
these compounds have another feature which is crystal­
lographic polytypism, namely the existence of two dif­
ferent phases at a given temperature range. The hm 
compounds KHnC~ 3 and RbHnC~3 possess this feature of 
polytypism. 
The two phases obtained for KHnC~3 at room temperature 

~ are: i) KCdC~ 3 type structure (E. Gurewitz, A. Hormvitz 
and H. Shaked, Phys. Rev. B, (1979) 20, 4544) and ii) 
CaTi03 (distorted perovskite) type structure. The two 
phases obtained for Rb~~C~3 are i) hexagonal of the 
BaTi03 type structure (N. Nelamud, J. Hakovsky and H. 
Shaked, Phys. Rev. B (1971) 3, 821) and ii) ideal pero­
vskite structure. These compounds were studied by neu­
tron diffraction. The neutron diffraction studies of 
phase (i) in the ttvo compounds have already been repor­
ted (Guretvitz et al, Helamud et al). A neutron diffrac­
tion study of phase (ii) in the two compounds has been 
carried out. Comparison between the two phases in the 
two compounds reveals the followin~: 
In the two phases of KemC~ 3 the Hn + ions occupy octa­
hedral sites. These octahedra are formed by the c~-
ions and are highly distorted in the KCdC~3 type phase 
while almost ideal in the perovskite ty~e phase. The 
octahedra are differently packed in the two phases. In 
the KCdC~3 ty~e they share a common edge, forming zig­
zagging chains and in the perovskite type phase they 
share a common vertex. The two phases have four formula 
units per unit cell and 0almost the same unit cell volume: 
8.77x3.88xl4.42=490.68 A3 for the KCdC~3 type and 6.98x 
7.08x9.97=492.70 11.

3 for the distorted perovskite type. 
The structure of the two phases belong to D;t - Pbnm but 
there is not a simple transformation between the two 
structures. The two phases are paramagnetic at room tem­
perature and undergo at low temperature a transition to 
antiferromagnetic state. The Neel temperature of the 
KCdC~3 type is 2.1 K. Below this temperature it has a 
spiral magnetic structure with amplitude of 3.8 ~B· The 
Neel temperature of the distorted perovskite type is 
102 K below which it has a G-type magnetic structure 
with 4.6 ~B per em 2+ ion. 
A transformation between the two phases of RbHnC~3 can 
be obtained by rotating every second cube along one of 
the three fold axes (cube diagonal) by 180° around this 
axis. Such a transformation does not alter the structure 
of the planes perpendicular to this axis. The ideal pe­
rovskite structure has one formula unit per 0unit cell, 
the dimensions of which are (5. 09) 3=131. 87 A 3• The hex­
agonal structure consists of six formula units per unit 
~ell of the dimensions 7.165x7.165xsin60xl7.815=792.04 
A3 which corresponds to 132.01 11. 3 per formula unit. The 
two phases are paramagnetic at room temperature and un­
dergo at low temperature a transition to antiferromagne­
tic state. The Neel temperature of the hexagonal phase 
is 94 K. Below this temperature each magnetic moment in 
the planes perpendicular to the six fold axis is anti­
ferromagnetically coupled to its nearest neighbours in 
the planes and in the adjacent planes. The magnetic mo­
ment of the Hn 2+ ions is 4.1 ~B· The Neel temperature of 
the perovskite phase is 102 K. Below this temperature 
the magnetic structure of each plane perpendicular to a 
three fold axis is the same as in the hexagonal phase. 
These planes are antiferromagnetically coupled to form 
a G-i:ype magnetic structure with 5 ~B per Hn 2+ ion. 


