
K. S I MON AND K. SASVA, RI 815 

krishna, 1969) for C-Br and between 1.73 A (Schaefer, 
1970) and 1.81 A (Dejace, 1955) for C-C1, taking only 
one example of the extreme cases. The present deter- 
minations seem to confirm the higher values. 

The C-C-C  bond angles with a mean value of 111.0 
and 111.5 ° for DBD and DCD, respectively (Table 5), 
are in fairly good agreement with the mean value of 
111.5 ° found for galactitol, verifying earlier observa- 
tions of the widening of C-C-C  bond angles in chain 
carbon molecules. The C-C-O bond angles, however, 
average 107.6 and 108.5 ° for DBD and DCD, respec- 
tively, being less than the tetrahedral angle as well as 
those reported for galactitol. 

All oxygen atoms have two intermolecular oxygen 
neighbours in two directions nearly parallel to plane 
(001) and in hydrogen bond distances as it can be 
realized from Fig. 4 and Table 10. In this scheme of 
hydrogen bonding all oxygen atoms are involved as 
donors as well as acceptors resulting in closed circuits 
of hydrogen bondings. These closed circuits are all 
congruent and have their oxygen atoms at the corners 
of a parallelogram with an angle of 99.3 ° (Fig. 5, Table 
10). From Figs. 4 and 5 it can be made clear that every 
molecule is always linked to four neighbouring mol- 
ecules by two-two hydrogen bonds. In this way the 
closed circuits of hydrogen bondings result in two-di- 
mensional networks of molecules. These networks are 
parallel to the (001) plane and are held together only 
by van der Waals forces. 

The packing of the two-dimensional molecular net- 
works is visualized in Fig. 4, from which it can also be 
realized that the neighbouring networks are contacted 
by the terminal halogen and hydrogen atoms of the 
chain molecules. The shortest intermolecular distances 
of these atoms are summarized for the two derivatives 
in Table 11. From these data it can be ascertained that 

between two neighbouring networks every molecule 
contacts three molecules of the neighbouring network. 
Two of these contacts are halogen-halogen and the 
third is halogen-hydrogen. The distances of these con- 
tacting atoms agree very well with the sum of the van 
der Waals radii in the case of DCD and are little 
shorter in DBD. 
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The structure of Mg3TeO6 has been determined by X-ray methods. Single crystals could be grown from 
NaC1 or Na2SO4. Mg3TeO6 represents a new pseudocubic structure type; it is rhombohedral with 
aR= 6"05 A, 0OR= 90°50 ", Z =  2, Dx = 4"46 g.cm -3, space group R~. The final R value was equal to 4"8 %. 
Tellurium has a regular octahedral oxygen surrounding with Te-O = 1"91 /~. The coordination of Mg 
is a distorted octahedron with Mg-O distances varying between 202 and 2"28/~. The thermal expansion 
characteristics were measured up to 820 °C. 

Introduction 

Previous investigations on the crystal chemistry of tel- 
lurium oxides (Bayer, 1969) proved the existence of 

compounds M]+Te6+O6 which can be derived from 
orthotelluric acid H6TeO6. Among these Ni3TeO6 has 
a corundum-type structure (Bayer, 1967; Newnham & 
Meagher, 1967; Kasper, 1968) and Cu3TeO6 crystal- 



816 S T R U C T U R E  D E T E R M I N A T I O N  O F  M g 3 T e O 6  

lizes w i th  the  b ixbyi te  s t ruc tu re  (Bayer ,  1967; H o s t a c h y  
& C o i n g - B o y a t ,  1968), whe rea s  Mg3TeO6 a n d  Mn3TeO+ 
are  i s o s t r u c t u r a l  a n d  b e l o n g  to a n e w  s t ruc tu re  type  
(Bayer ,  1967; K a s p e r ,  1968; N e w n h a m ,  D o r r i a n  & 
M e a g h e r ,  1970). S u b s e q u e n t  syn theses  o f  i sos t ruc tu ra l  
c o m p o u n d s  M3SbO+ were  f u r t h e r  ev idence  fo r  the  
a n a l o g y  o f  the  c rys ta l  c h e m i s t r y  o f  Te 6+ a n d  Sb s+ 
( K a s p e r ,  1968; Bayer ,  1968). 

A recen t  p a p e r  by  N e w n h a m ,  D o r r i a n  & M e a g h e r  
(1970) descr ibes  the  c rys ta l  s t ruc tu re  o f  Mg+TeO~ as 
d e t e r m i n e d  f r o m  p o w d e r  da ta .  P o w d e r  d a t a  can  on ly  
s h o w  the  ref lexion s y m m e t r y  o f  the  space  g r o u p  R-3m 
b u t  n o t  o f  R3.  T h e  s imi la r i ty  o f  the  s t ruc tu re  to r h o m -  
b o h e d r a l  Y~UOlz  was  u s e d  as a gu ide  l ine in t h a t  
s t ruc tu re  inves t iga t ion .  S ingle-crys ta l  s t ruc tu re  deter -  
m i n a t i o n  w h i c h  was  ca r r i ed  o u t  a t  a b o u t  the  s a m e  t ime  
r evea led  s o m e  s igni f icant  d i f ferences  in a t o m i c  posi-  
t ions  (Schulz  & Bayer ,  1970). I n  p a r t i c u l a r  the  T e - O  
d i s t ance  w a s  f o u n d  to be  qui te  n o r m a l  (1.91 A)  as c o m -  
p a r e d  w i th  the  ex t r eme ly  sho r t  d i s t ance  given by  N e w n -  
h a m  et al. (1970) (1.75 A) .  

T h e  deta i ls  o f  the  s t ruc tu re  d e t e r m i n a t i o n  a n d  the  
f ea tu res  o f  the  Mg+TeO~ s t ruc tu re  will  be d iscussed  in 
the  fo l lowing .  

E x p e r i m e n t a l  

Polyc rys t a l l i ne  Mg3TeO6 c a n  be p r e p a r e d  by  hea t i ng  
a m i x t u r e  3 M g O . 1 T e O 2  in  a i r  a t  6 5 0 - 8 0 0 ° C .  
D T A / T G A  runs  p r o v e d  t h a t  q u a n t i t a t i v e  o x i d a t i o n  
Te 4+ + Te  6+ occur s  in the  r a n g e  6 2 0 - 7 5 0 ° C  (hea t ing  
ra t e  2 ° C . m i n - t ) .  Mg3TeO6 s tar t s  to d e c o m p o s e  by  
vo la t i l i za t ion  o f  TeO2 a b o v e  950 °C. N o  t r a n s f o r m a t i o n  
w a s  f o u n d  u p  to this t e m p e r a t u r e .  La t t i ce  c o n s t a n t s  
we re  d e t e r m i n e d  f r o m  G u i n i e r  p o w d e r  p h o t o g r a p h s  
( C u  Km r a d i a t i o n  si l icon s t a n d a r d ) "  

Mg3TeO+:  a h e x =  8"615 + 0"003, 
Chex=10"315 + 0 '003 A,  Z = 6 ;  
a n  = 6.05 A,  c+R = 90 °50' ,  Z =  2;  
D + = 4 . 4 6  g . c m  -3, D e x p = 4 " 3 3  g . c m  -3. 

F o r  synthes is  o f  single c rys ta l s  po lyc rys ta l l ine  
Mg3TeO6 was m i x e d  wi th  a n  excess o f  N a C 1  or  
Na2SO4 and  h e a t e d  in a cove red  a l u m i n a  cruc ib le  u p  
to  9 5 0 ° C  fo r  a b o u t  100 h o u r s .  A f t e r  s lowly  coo l ing  
( a b o u t  5 ° C . h o u r  -1) to r o o m  t e m p e r a t u r e  p la te le t - l ike  
single c rys ta l s  o f  h e x a g o n a l  h a b i t  u p  to 1 m m  in d i a m -  
e ter  c o u l d  be  l eached  o u t  w i th  h o t  wate r .  T h e  crys ta l s  
g r o w n  f r o m  N a C 1  flux h a d  m o r e  p r o n o u n c e d  h e x a g o n a l  
h a b i t  a n d  s h o w e d  less twinn ing .  Single c rys ta l s  o f  a b o u t  
0.2 m m  in size were  used  fo r  the  c rys ta l  s t ruc tu re  deter -  
m i n a t i o n .  

T h e  ref lexion intensi t ies  were  m e a s u r e d  wi th  an  of f  
l ine s ingle-crys ta l  d i f f r a c t o m e t e r  (Siemens) .  T h e  N b -  
f i l tered r a d i a t i o n  w a s  g e n e r a t e d  by  a M o  f ine- focus  
t ube  a t  50 kV.  The  d i f f r a c t o m e t e r  selects m e a s u r i n g  
t ime  a n d  w e a k e n i n g  filter in o r d e r  to  m e a s u r e  the  p e a k  
in tens i ty  o f  the  ref lexions  wi th  a p p r o x i m a t e l y  the  s a m e  
c o u n t  r a t e  (40000 coun t s )  a n d  to  get  a d e a d - t i m e  los+ 
o f  !ess t h a n  ! %,  

T a b l e  1. Observed and calculated structure factors 
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The crystal investigated was shaped like a sphere 
with a radius of about 150/~. All reflexions with 1 > 0  
up to 0 =  40 ° were measured• 

The absorption correction for a crystal sphere was 
applied to the 1195 observed, unweighted, non-symme- 
try equivalent intensity mean values derived from about 
4000 single measurements. An intensity mean value 
was considered as 'observed', if its intensity was larger 
than its threefold standard deviation• Their weights 
were usually calculated from the impulse rates. In cases 
where twice the estimated standard deviation of the sym- 
metry equivalent reflexions was larger than the standard 
deviation of the counting statistics the e.s.d, was used 
as weight• 

Thermal expansion measurements were carried out 
on a heating diffractometer with Cu Ke-radiation 
(Philips unit, MCR high temperature X-ray furnace). 
The temperature was calibrated for the range 20-  
900° . C, polycrystalline ~-A1203 was used as a standard. 

"The 20 range 19 to 50 ° was scanned at 200 °C intervals 
from 20°C to 820°C and back. The positions of 10 re- 
flexions in this range were measured and used for cal- 
culation of lattice constants at the various temper- 
atures. Satisfactory and reproducible results (max- 
imum deviation in lattice constants +_ 3 %) were ob- 
tained when two or three adjacent reflexions were used 
for calculation of lattice constants and plotted versus 
temperature, e.g. 110, 012; 122, 104; 312, 214. The re- 
suits of the measurements are shown in Fig. 1. The 
average linear thermal expansion coefficients between 
20 and 820°C are 
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Length of the 
main axes (A) 
Angle with 
axis 1 (o) 
axis 2 (o) 
axis 3 (o) 

"0.0582 (2) 

Table 3. Magnitudes and diree 
The numbers in brackets are the standard deviations in units of the last digit. 
Te(1) Te(2) 

0.0582 (2) 0.0734 (2)" 0.0695 (1) 0.0605 (1) 0.0697 (2) 

90 90 0 90 90 0 
- -  - -  9 0  - -  - -  90 
- -  - -  9 0  - -  - -  9 0  

The anisotropy of thermal expansion (1/1.44) is quite 
pronounced and points to a stronger bond within the 
layers parallel to (0001) as compared with the c axis 
which runs perpendicular to these layers. 

Mg3TeO6 has a reasonably close packed structure 
with a packing density of 62 %. This in comparison to 
the less dense structure of MgO which has P = 52 % 
and a rather high thermal expansion of about 
13 x 10-6°C -1. Probably the small, high valent tellu- 
rium cations exert an inhibiting effect on the thermal 
motion of Mg z+ and 0 2- especially in the a direction. 

S t r u c t u r e  d e t e r m i n a t i o n  

The diffraction pattern points to the space groups R3 
m 

or R3. The true space group was determined by the 
centre test of Karle, Dragonette & Brenner (1965). For 
this and all further calculations the ionic states Te 6+, 
Mg 2+, O 2- were assumed. The scattering curves for 
Te 6+ and Mg 2+ were taken from Thomas & Umeda 
(1957), and those for 0 2- from Tokonami (1965). The 
following results were obtained: average ]El 2 = 1.013, 
average 1E2-11=0.945, average IE[=0'808, which 
means that the structure is centrosymmetric. 

The hexagonal elementary cell contains 6 Te atoms. 
In the space group R3 they can occupy the sixfold at- 
omic position 6(e) or the two threefold atomic positions 
3(a) and 3(b). A Patterson synthesis should show in the 
first case two strong Te-Te maxima in (0, 0, +_ 2z) (and 
the corresponding symmetry equivalent maxima) and 
in the second case one Te-Te maximum in (0,0,½). The 
Patterson synthesis shows a maximum in (0,0,½) and 
therefore the Te atoms were put into the atomic posi- 
tions 3a and 3b. There are always two Te atoms with 
the coordinates (x,y,z) and (x,y,z+½), for the Te at- 
oms therefore the e direction is divided into equal 
halves. They do not contribute to the intensity of the 
reflexions with l =  2n + 1. 

A structure factor calculation using only reflexions 
with l=2n and the Te atoms lead to an unweighted 
R value of 0.19. The corresponding Fourier synthesis 
showed 6 maxima around each Te atom, altogether 18 
maxima, occupying one general position 18(f). The dis- 
tance to the Te atoms equals 1.9 A, which corresponds 
to the normal Te-O distances (Table 5). A Fourier syn- 
thesis with l=  2n reflexions is equal to a 'projection' of 
the structure into a subcell with the coordinates 
(a,b,c/2). Therefore the subcell should contain 36 O 
maxima around the Te atoms, but only 18 could be 

found. From this follows that also the O atoms halve 
(approximately or exactly) the e direction. The Fourier 
synthesis revealed 18 other maxima in the general posi- 
tion 18(f). They were interpreted as Mg positions. A 
least-squares refinement using l=  2n reflexions and the 
Te and O atoms with an atomic position multiplier 
equal to 2.0 and the Mg atoms with a multiplier equal 
to 1.0 resulted in R = 0.08. The scale factor, the atomic 
positions and the individual temperature factors were 
refined. 

The Mg atoms were used to determine the signs of 
the reflexions with l=  2n + 1. A corresponding structure 
factor calculation resulted in R=0.32. The Fourier 
synthesis contained Mg maxima and besides the O po- 
sitions (determined from the l=2n reflexions) weak 
maxima showing the O atoms do not exactly halve the 
e direction. The O atoms were shifted in the direction 
of these maxima. In this manner they fall into two 
generalpositions 18(f) with different (x,y, z)coordinates. 
A least-squares refinement with the Te and Mg atoms 
and the O atoms in their new position using only 
l=  2n + 1 reflexions and all reflexions lead to R values 
of 0.11 and 0.07 respectively. The normal least-squares 
refinement procedure was then started with individual 
weights including the secondary extinction parameter 
g (Zachariasen, 1963; Larson, 1967). The Te atoms 
were corrected for anomalous dispersion with the 
values given by Cromer (1965). The equations used 
for the refinement are described in Roof, Larson & 
Cromer (1968). The results are listed in Tables 1 to 4. 
The final agreement factors were equal to unweighted 
R = 0.048, weighted R = 0.041, Hamilton's R = 0.052, 
(Hamilton, 1965). 

Table 4. Interatomie distances and angles 

The numbers in brackets are the standard deviations in units 
of the last digit. 

Te(1) Octahedron 
Ye(1)--O(1 l) 1.912 (3) A 
O(li)--O(1 u) 2-603 (5) 
O(li)--O(1 ni) 2.801 (5) 
O(1 n) -Te(1)-O(1 in) 85.8 (1) ° 
O(1 ~i) -Te(1)-O(1 iv) 94.2 (1) 
Te(2) Octahedron 
Te(2)--O(2 i) 1.914 (3) A 
O(21)--O(2 ii) 2.813 (5) 
O(2~)--O(2U0 2.596 (4) 
O(2 ii) -Te(2)-O(2 m) 94-6 (1) ° 
0(2 i~) -Te(2)-O(2 ~v) 85"4 (1) 
Mg Octahedron 
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tions o f  the thermal main axes 

Orthogonal reference system: axis 1 c axis; axis 2 al axis" axis 3 a2* axis. 
O(1) 0(2) 

^ 

0.064 (9) 0.088 (12) 0.103 (13) ().078 (8) 0.081 (19) 

Mg 
^ 

0.090 (9)" 0-077 (11) 0.084 (4) 0.094 (3) 

75 (16) 148 (30) 117 (33) 69 (54) 115 (56) 
45 (15) 61 (22) 121 (25) 50 (>90) 41 (>90) 
49 (13) 101 (30) 44 (12) 47 (>90) 120 (>90) 

33 (42) 91 (25) 73 (21) 17 (20) 
84 (64) 143 (25) 126 (28) 81 (22) 

122 (32) 53 (25) 139 (26) 76 (20) 

Table 4 (cont.) 

M g - - 0 ( 1  v) 2-022 (4) A 
M g - - 0 ( 2  viii) 2"049 (3) 
Mg - - - 0 ( 2  "l) 2" 124 (4) 
M g - - 0 ( 1  ii) 2"130 (5) 
Mg - - 0 ( 2  vu) 2" 159 (4) 
Mg - - 0 ( 1  i) 2.278 (4) 
O(2vii)-O(2 v~) 2-596 (4)/~ 
O( I~)--0( I ii) 2.604 (5) 
O(2vii)-O(2 vm) 2.710 (7) 
O(lv)--O(1 ") 2.712 (9) 
0(1 i)--O(2viii) 2"775 (5) 
0(1 ~) -0(2 v~) 2"775 (6) 
O(lv)--O(2 vm) 3"016 (5) /~, 
O( 11)--O(2 vi) 3" 182 (6) 
O(lv)--O(2 v~) 3"329 (5) 
O(lv)--O(2 v~) 3.342 (5) 
0(1 i)--O(2vii) 3.576 (5) 
0(1 u) _O(2vui) 3.661 (6) 
O(l~)--Mg--0(1 v) 144.8 (2) ° 
O(2v~)-Mg--0(2 vj) 74.6 (1) 
O(2vii)-Mg--0(2 viii) 80.2 (2) 
0(1 li) -Mg--0(2 vi) 81.4 (1) 
0(1 iI) -Mg--0(2 vlti) 122"3 (2) 

The structure determination was carried out with the 
following computer programs: (1) Symbolic Addition 
Procedure of the NRC of Canada by S. R. Holl; 
(2) Fourier program made available by R. Jacobson, 
Department of Chemistry, Iowa State University; 
(3) Los Alamos Crystal Structure least-squares pro- 
gram GENLES by A. C. Larson; (4) Function and 
Error Program by Busing & Levy. 

Discuss ion  

The structure of Mg3TeO6 is built up from TeO6 and 
MgO6 octahedra. With respect to the oxygen arrange- 
ment, the structure definitely contains elements of hex- 
agonal close packing with strongly distorted oxygen 
layers parallel to (0001). This explains the reasonably 
high packing density of 62 %. 

The Te 6+ ions show a very regular, octahedral oxygen 
surrounding [Fig. 2(b)] with T e - O =  1.91 A (Table 4). 
This is in good agreement with Te-O distances ob- 
served in other Te-containing oxide compounds, but 
deviates strongly from the 1.75 A given for Mg3TeO6 
by Newnham et al. (1970). Table 5 lists the Te-O dis- 
tances reported so far in the literature. 

The MgO6 octahedra show a strong distortion [Fig. 
2(b)] which is reflected by the variation of the Mg-O 
distances between 2.02 and 2.28 A. The mean value of 
2.13 A is close to the values found for octahedrally co- 
ordinated magnesium in other structures. In addition 
to the octahedral holes which are occupied by Mg there 
exists an identical number of similar structural voids. 
These holes could be filled by shifting the Mg atoms 
from z to z + ½. The calculated Mg-O distances for this 
hypothetical arrangment vary between 1.89 and 2.45 A 
with a mean value of 2.17 A. 

Each TeO6 octahedron shares edges with six MgO6 
octahedra but none with other TeO6 octahedra. The 
shared edges of the TeO6 octahedra have somewhat 
shorter O-O distances (2.60 A) than the non-shared 
edges (2.80 A). This is due to the high-valent tellurium 
which has the tendency to keep as far as possible from 
the Mg 2+ ions. 

Each of the distorted MgO6 octahedra shares one 
edge with a Te(1)O6 octahedron and another edge with 
a Te(2)O6 octahedron, and 4 edges witb other MgO6 
octahedra [Fig. 2(b)]. The two shortest O-O distances 
(2.60 A) of the MgO6 octahedra correspond to the 
edges shared with TeO6 octahedra. The 4 edges which 
are shared with other MgO6 octahedra have O-O dis- 
tances between 2.71 and 2.78 A. The 6 non-shared 
edges vary between 3.02-3.66 A. 

Each oxygen is surrounded by one Te 6~ and three 
Mg 2+ ions in the form of a distorted tetrahedron. This 
satisfies Pauling's second rule, since the charge of O 2- is 
equal to the sum of the electrostatic bond strengths of 
O-Te and O-Mg:  (6/6 + 3 x 2/6) = 2. 

Table 5. Te-O distances 

Compound 
Mg3TeO6 
Mg3TeO6 
Cu3TeO6 
Hg3TeO6 
KTeO(OH)sH20 
KTeO2(OH)3 
K4[Te206(OH)4] (H20)x 
AgzTeO2(OH)4 

Te-O (A) 
1.75 
1.92 
1.908 
1.98 
1-83-1.93 
1.84-1.89 
1.86-2.03 
1-85-1.997 

for various compounds 

Reference 
Newnham, Dorrian & Meagher (1970) 
Schulz & Bayer (1970) 
Hostachy & Coing-Boyat (1968) 
Falqui (1963) 
Raman (1964) 
Lammers & Zemann (1965) 
Lindquist & Lundgren (1966) 
Fischer (1969) 
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Table 3 embodies magnitudes and directions of the 
main axes of the thermal vibration ellipsoids. The 
small and large main axes of the rotation ellipsoid of 
the Te atoms are perpendicular and parallel to the c 
axis respectively. The smallest main axis of the Mg at- 

oms is approximately parallel to the direction Mg-O(1 v) 
[cf Fig. 2(b)] and nearly perpendicular to the plane 
O(lii)-O(2vi)-O(2vii)-O(2viu). This plane contains 4 
Mg-O bondings. The intermediate and the largest main 
axes of the Mg atoms are nearly parallel and perpen- 
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Fig. 2. (a) Projection of the atoms down [0001]. The given numbers are the approximate z coordinates. (b) Projection of parts 
of the structure down [00011. 
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dicular respectively to O(2viii)-O(2vi). The thermal mo- 
tion of the O atoms, especially of O(2), is nearly iso- 
tropic. The assumption of a preferred expansion of the 
thermal vibration ellipsoids of the Te atoms in the di- 
rections of the largest main axes by heat treatment may 
explain the stronger temperature dependence of the c 
axis as compared with the a axis. 
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Structures of Gt-MnzO3, (1VIno.983Feo.o17)203 and (Mno.37Feo.63)203 
and Relation to Magnetic Ordering 
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(Received 13 March 1970) 

The crystal structures of ~-Mn203 and of (Mnl-zFez)203, x=0.017 andS0.63 have been refined by 
least-squares calculations from three-dimensional X-ray diffraction data obtained with a Buerger- 
Supper-Pace-Picker diffractometer. At 25 °C, crystals of ~-Mn203 belong to space group Pcab (D~Sn) with 
a=9.4157 (3), b=9"4233 (3), c=9.4047 (3) A; (Mno.983Feo.017)203 and (Mno.37Feo.63)203 belong to 
Ia3 (T 7) with lattice constants 9.4146 (1) and 9.4126 (3)/~ respectively. Interatomic distances and angles 
in (Mn0.983Fe0.017)zO3 are equal to the analogous average distances and angles in 0c-Mn203. There 
appears to be significantly less distortion of the oxygen polyhedra about the 24(d) sites in 
(Mn0.37Fe0.63)203 than in (Mn0.983Fe0.017)203. Evidence is presented in support of the suggestion that 
the antiferromagnetic ordering temperatures depend on the allowed distortion of the Mn3+ ion surround- 
ings. The results on ~-Mn203 differ in minor respects from those of Norrestam (Acta Chem. Scand. (1967). 
21, 2871]. 

Introduction 

This work was undertaken to gain further insight into 
the crystallographic and magnetic behavior of what ap- 
pears to be a unique system, (Mnl-~Fe,)203. Early in- 
vestigators (Zachariasen, 1928; Pauling & Shappell, 
1930) believed a-Mn203 to be cubic and to have the 
same crystal structure as the mineral bixbyite (x___0.5). 
This conclusion was drawn on the basis of X-ray pow- 
der diffraction photography with Fe Ka radiation. Our 
own work indicates that the deviation from cubic sym- 
metry in such photographs is barely detectable, and 
perhaps only if one already knows that the MnzO3 is 
not cubic. Further, less than one cation % Fe 3+ ira- 

purity would make the compound cubic at room tem- 
perature (Grant, Geller, Cape & Espinosa, 1968). 

Some structural work on a-Mn203 has also been 
done with neutrons both at room temperature (Fert, 
1962 ;* Hase, 1963) and at very low temperature (Cable, 
Wilkinson, Wollan & Koehler, 1957). No deviation 
from cubic symmetry was noted by these investigators 
but the magnetic structure at low temperatures ap- 
peared to be very complex. 

* In a previous paper (Geller, Romo & Remeika, 1967) we 
pointed out that Fert's interatomic distances for Mn203 
could not be correct. Fert's parameter values agree well with 
those found for (Mn0.983Fe0.017)203. Thus it appears that he cal- 
culated the distances for MnzO3 incorrectly. 


