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The structure of Mn,,Ta,0,, has been determined and refined
using the Rietveld method with combined CuKea, X-ray and
time-of-flight neutron powder data in space group P3cl to
R;>=1.3% (neutron data) and R,.=7.8% (X-ray data). The
unit cell is a = 5.3776(2) A c= 34.040(2) A, V'=852.5 A%, and
Z = 2. The structure consists of a 14-layer hexagonal sequence of
close packed oxygen atoms and an ordered distribution of metal
atoms in octahedral coordination. It can be described as built up
of corundum-type Mn,Ta,0, blocks, with six layers of octa-
hedra, alternating with single MnO layers of octahedra. The
structure is compared with that of corundum-related Mn,Ta,0O,,
with unit cell a =5.3306(2) A, ¢ =14.336(1) A, V'=3528 A%,
and Z=2, which has been refined in space group P3cl to
R,.=1.9%, using constant-wavelength (1= 1.47 A) neutron
powder diffraction data. The magnetic susceptibility of
Mn,, Ta,0,, exhibits a maximum at 23 K and a Curie-Weiss
behavior at higher temperatures with @,=—240 K and
Mo = 5.7 Uy per Mn atom. © 1998 Academic Press

INTRODUCTION

The phase relations of Mn—Ta oxides at low oxygen
partial pressures have been studied by Turnock (1), who
found that four Mn—Ta oxides were stable at 1200°C and an
oxygen pressure of 107!7 atm: MnTa,O, with an ortho-
rhombic columbite type structure (2), Mn,Ta,O4 with a co-
rundum-related structure (3), and two compounds with
approximate compositions Mn; ,TaO5 4 and MngTa,O,
and unknown structures. These oxides were prepared by us,
in order to be used as precursors for nitridation with ammo-
nia gas, in connection with attempts to synthesize new
Mn-Ta (oxy)nitrides (4). The present work shows that the
correct composition for the “MngTa,O;,” phase is
Mn,Ta O, ; it comprises a determination and refinement
of the structure of this compound from X-ray and neutron
powder diffraction data and a determination of its magnetic
susceptibility.
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A refinement of the structure of Mn,Ta,O4 was also
carried out, using neutron powder diffraction data, for com-
parison with that of Mn;Ta,O,;.

EXPERIMENTAL

The Mn,Ta,04 and “MngTa,0O¢,;” compounds were
synthesized by heat-treating mixtures of fine-grained Ta,O5
and Mn oxalate in an Ar atmosphere, using Ni crucibles and
a graphite furnace. The pelleted mixtures were heated to
900°C over 2 h, held there for 12 h, repelleted, and again
heat-treated for 12h at 1200°C. The obtained sintered
Mn,Ta,O, pellets were violet, turning pale pink with grind-
ing. The surface layer of the obtained “MngTa,0,” pellets
was violet, containing the oxide Mn,Ta,Qg, and was there-
fore removed by polishing. The interior of the pellets was
brown and well crystallized, and became pale brown when
ground.

XRPD (X-ray powder diffraction) patterns were recorded
with a focusing camera of the Guinier—Hagg type, using
CuKuo;, radiation and Si as an internal standard. The films
were evaluated with a film scanner system (5). XRPD data
for Rietveld refinements of Mn;;Ta,O,; were collected
with a STOE STADI/P diffractometer, using CuKo, radi-
ation, a sample in symmetrical transmission mode, and
a linear position-sensitive detector covering 4.6° in 26.
Time-of-flight powder neutron diffraction data of Mny,
Ta,O,; were collected on the Polaris diffractometer at the
UK spallation neutron source ISIS, Rutherford Appleton
Laboratory, and the normalized patterns were corrected for
sample absorption effects. Constant-wavelength (1 =
1.47 A) neutron powder diffraction data of Mn,Ta,O, were
collected at the Swedish research reactor R2 in Studsvik.
Data were collected between 10° and 128°. The Rietveld
structure refinements were made with the GSAS program
package (6), which allows several data sets to be used simul-
taneously.

A JEOL JSM-820 SEM (scanning electron micro-
scope) with an EDX (energy-dispersive X-ray) microanalysis
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system (LINK AN 10000) was used to determine the metal
compositions by averaging 20 EDX point analyses, the
statistical error in each being ca. 1 at.%.

Magnetic measurements were carried out in a weak-field
ac susceptometer (Lake Shore 7130) in the temperature
range 15-330 K, using a magnetic field of 44 Am™! and a
frequency of 500 Hz.

RESULTS
Compositional Analysis

SEM EDX analysis of the monophasic Mn,Ta,0g4
sample yielded a metal content of 66(1) at.% Mn. For
“MngTa,Oq;” the determined metal content was 72(1) at.%
Mn. The analysis showed that the latter material contained
a smaller amount of MnO as an impurity. These results
suggested that the correct metal composition of
“MngTa,O,;” might contain less than the nominal 75 at.%
Mn.

Powder Diffraction

The indexed Guinier-Hagg powder pattern of Mn,Ta,
Oy, given in Table 1, yielded the hexagonal unit cell
parameters a = 5.3306(2) and c=14.336(1)/°&, in fair
agreement with those given in ref 3 (a =5.337 and
¢ = 14333 A).

TABLE 1
Powder X-Ray Diffraction Pattern of Mn,Ta,0,
hok 1 204, (deg) A20 (deg) dops (R) 11, (%)
0o 0 2 12.358 0.020 7.16 2
1 0 O 19.205 — 0.006 4.618 68
1 0 2 22915 0.020 3.878 20
0o 0 4 24.833 0.011 3.583 6
1 0 4 31.564 —0.014 2.832 100
1 1 0 33.590 —0.007 2.666 82
1 1 2 35917 — 0.002 2.4983 2
0 0 6 37.615 —0.000 2.3894 3
1 1 3 38.651 0.001 2.3277 7
2 0 0 38.989 —0.001 2.3083 8
2 0 2 41.059 0.011 2.1965 2
1 1 4 42.219 —0.002 2.1388 10
1 0 6 42.569 — 0.001 2.1220 6
2 0 4 46.783 0.009 1.9403 55
0o 0 8 50912 — 0.004 1.7921 1
1 1 6 51.317 0.005 1.7790 47
2 1 0 52413 0.017 1.7443 10
2 1 2 54.058 0.010 1.6950 3
1 0 8 54.924 0.008 1.6703 12
2 0 6 55.298 0.006 1.6599 5

Note. A20 = 20,5200 /. = 1.5406 A. a = 5.3306(2) A, ¢ = 14.336(1) A,
V = 352.8 A3. Cell figure of merit M, = 122, F,, = 113(0.00772, 23).
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The Guinier-Hagg powder pattern of Mn;;Ta,O,;
(“MngTa,04,”) was first indexed with an hexagonal unit
cell, with a = 5.3776(2) and ¢ = 17.021(2) A, using the pro-
gram TREOR (7), leaving two reflections unindexed. One of
these could be assigned to MnQ, while the remaining one, with
an intensity of 6% relative to the strongest reflection, remained
unaccounted for. It could, however, be indexed as (117)
using a unit cell with a = 5.3776(2) A, ¢ = 34.040(2) A, and
V = 852.5 A3, ie.,, with a doubled ¢ axis. The indexed pow-
der pattern is given in Table 2 for the first 20 observed lines.

The reflections in the neutron powder pattern for
Mn;Ta O, could all be indexed with the larger cell or
assigned to MnO. Systematic reflection absences in the
X-ray and neutron powder patterns (h0l, | # 2n) indicated
P3cl and P3c1 as possible trigonal space groups.

The circumstance that all reflections in the X-ray powder
pattern except a weak one can be indexed with ¢ =
17.021(2),&, ie., with a halved ¢ axis, can be readily ex-
plained as follows. The structure determination (see later)
shows that the periodicity along the ¢ axis is determined by
the oxygen atom positions and that the metal atom arrange-
ment in itself can be described by a unit cell with half of the
true c axis. Consequently, only the oxygens contribute to hkl
reflections with [ # 2n, and these reflections are weak in the
X-ray case since the oxygens contribute only ca. 20% of the
total X-ray scattering power. In the neutron case the inten-
sities are different, of course, and the (117) reflection is in fact
the strongest one.

TABLE 2
Powder X-Ray Diffraction Pattern of Mn,,Ta,0,,

ook 204, (deg) A20 (deg) doss (R) /1o (%)
0 0 6 15.605 —0.002 5.67 4
1 0 0 19.038 ~0.003 4.658 2
1 0o 2 19.749 0.001 4.492 44
0 0 8 20.859 — 0.001 4255 5
1 0 4 21.730 —0.006 4.087 36
1 0 6 24.704 0.009 3.601 1
0 0 10 26.166 0.009 3.403 1
1 0 10 32,552 ~0.003 2.748 97
1 1 0 33.292 — 0.003 2.689 100
1 1 4 34.967 ~0.001 2.564 2
1 1 6 36.973 0.006 24293 6
1 0 12 37.087 0.008 24221 7
11 7 38.220 0.003 23529 6
2 0 2 39.011 0.002 23070 5
1 1 8 39.626 0.008 22726 8
2 0 4 40.130 0.016 22452 3
1 1 10 42.831 0.007 2.1097 3
2 0 8 44.326 0.018 2.0419 1
1 0 16 46.901 0012 1.9356 2
2 0 10 47273 0.018 19213 61

Note. A20 = 20,2016 /. = 1.5406 A. a = 5.3776(2) A, ¢ = 34.0402) A,
V = 852.5A3. Cell figure of merit M,, = 63, F,o = 83(0.00676, 36). Reflec-
tion intensities originate from diffractometer data.
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Refinement of the Structure of Mn,Ta,0q

The corresponding coordinates for Mn,Nb,O, (3) were
used as starting values. The theoretical number of reflec-
tions for 20 < 128° was 243, and the half-width of the peaks
was 0.30° at 260 = 50°. A total of 43 parameters were refined:
7 positional and 5 isotropic thermal parameters for
Mn,Ta,0,, 20 coeflicients for the Chebyshev background
polynomial, 7 profile parameters for the pseudo-Voigt func-
tion (8) used, 2 lattice parameters and the zero point, and the
scale factor. The agreement of the calculated and observed
diffraction patterns is shown in Fig. 1. The corresponding
refinement indices are R,,, = 0.046, R, = 0.036, and Ry> =
0.019, Dwd (Durbin—Watson D value) = 1.57, and S = 1.17.
The obtained atomic coordinates are given in Table 3, and
selected interatomic distances in Table 4. The use of anisot-
ropic thermal parameters yielded no substantial improve-
ments.

Determination and Refinement of the Structure
OfMVll 1 Ta4021

The structure was solved from the following considera-
tions: (i) The length of the ¢ axis suggests that there are 14
hexagonal layers of close-packed oxygens, with three oxy-
gens per layer and a total of 42 oxygens in the unit cell. (ii)
The metal atoms were assumed to be in special positions at
(0,0,2), (3,3, 2) or (3,3, 2), i.e, situated in rows parallel to the
¢ axis. (iii) The number of metals in these three types of
columns were assumed to be equal. (iv) The initial nominal
composition of the compound is MngTa,O4 (75 at.% Mn),
or Mn,,TagO,4,. The compositional analysis indicated,
however, that the true Mn content might be lower. A con-
ceivable composition, which complies with point i, is
Mn,,TagOy4, (73.3 at.% Mn), or 2Mn;Ta,O,;. If the com-
position Mn;;Ta,O,, is correct, then some of the metal
atom layers in the unit cell contain three metal atoms, and
these are probably Mn. (v) Vacant octahedral positions are
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FIG. 1. Observed (crosses), calculated (solid line), and difference

(bottom) neutron diffraction patterns of Mn,Ta,O,.
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TABLE 3
Structural Parameters Refined from Neutron Powder
Diffraction Data for Mn,Ta,0,

Atom Site X y z Ueq (/3; )
Mnl 4d H 2 0.0192(2) 0.0070(10)
Mn2 4d 3 3 0.3040(2) 0.0066(10)
Ta 4c 0 0 0.3565(1) 0.0034(5)
0O1 6f 0.2770(4) 0 1/4 0.0056(6)
02 12g 0.3349(3) 0.3068(3) 0.0862(1) 0.0071(4)

Note. Trigonal, a = 5.3306(2) A, ¢ = 14.336(1) A, V = 3528 A3, Z =2,
P3cl.

probably not adjacent to each other along the ¢ axis. (vi)
The centrosymmetric space group P3¢l was primarily as-
sumed, implying that there are two identical metal arrange-
ments in the unit cell, which are symmetry-related by
a translation of z = 3.

Initial Rietveld refinements supported several of these
assumptions, in particular point i. The correct metal distri-
bution, however, could not be derived from sets of trial
distributions, even by careful refinement of metal site
occupancy factors, despite the simultancous use of the
X-ray and neutron data sets. However, a closer examina-
tion of possible structures revealed only one arrangement
of metal-filled octahedra that is compatible with all the
points i—vi. This hypothesis was tested and proved to be
correct. The distribution of Mn and Ta atoms over these
metal sites was then arrived at by an exhaustive search of
possibilities.

The structure was refined using both the X-ray
(260 = 10-120°, with 448 theoretical reflections) and neutron
data (d =0.5-3.1 A, with 2561 theoretical reflections).
Converging refinements were achieved when structural and
profile fitting parameters were refined in succession. The
backgrounds were fitted by 20 Chebyshev polynomial
coefficients. The X-ray reflection profiles were modeled by
a pseudo-Voigt function (8) with 7 coefficients and the neu-
tron profiles with the function described in ref 9, using
8 coeflicients. A Debye—Scherrer absorption coefficient was
refined for the X-ray data. The d and 260 scales for the

TABLE 4
Atomic Distances (A) in Mn,Ta,0,

Mnl1-02 x 3 2.147(2) Mn2-O1x3 2.093(2)
-02x3 2.281(3) -02x3 2.322(3)
Mean 2214 Mean 2.208
Ta-02x 3 1.899(2) Ta-Ta 3.053(4)
-01x3 2.124(2) Mn1-Mn2 3.086(5)
Mean 2.012
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TABLE 5
Structural Parameters Refined from X-Ray and
Neutron Powder Diffraction Data for Mn,,Ta,0,,

Atom Site x y z Uy (A
Mnl 4c 0 0 0.08803(8) 0.0058
Mn2 4d 1 2 097992(11)  0.0165
Mn3 4d H 2 0.15707(12) 0.0187
Mnd 4d 2 1 0.13486(12)  0.0120
Mn5 4d 2 H 0.22668(11) 0.0080
Mn6 2b 0 0 0 0.0082
Tal 4d H 2 0.07025(7) 0.0075
Ta2 4c 0 0 0.20536(5) 0.0067
01 12¢g 0.6530(4) 0.6999(4) 0.03703(5) 0.0125
02 12¢  03460(4)  03814(3)  0.10637(5  0.0085
03 12g 0.6985(4) 0.6684(3) 0. 18104(5) 0.0089
04 6f  027523)  0275203) ! 0.0081

Note. Trigonal, a = 5.3776(2) /0\, c=340402) A, V =8525A3 7 =2,

P3cl.

neutron and X-ray data were mutually adjusted by succes-
sive refinements of these and the cell parameters. MnO was
included as a second phase with two thermal parameters,
the lattice parameter and and the phase fraction refined.
Seventeen positional parameters and 46 anisotropic thermal
parameters were refined for Mn;Ta,O,;. The use of aniso-
tropic thermal parameters significantly improved the fit to
the neutron data. The obtained atomic coordinates are
given in Table 5, the thermal parameters in Table 6, and
selected interatomic distances in Table 7. The fit between
observed and calculated patterns for the X-ray and neutron
data is illustrated in Figs. 2 and 3, respectively. The corre-
sponding refinement indices are R,,, = 0.020, R, = 0.015,
Dwd = 0.68, and Ry2=0.013 for the neutron data and
Ry, = 0016, R, = 0.031, Dwd = 1.098, and Ry> = 0.078 for
the X-ray data, with a total > of 1.11. The refined phase

TABLE 6
Anisotropic Thermal Parameters (A x 100) for Mn,,Ta,0,,

Atom Uiy U, Uss Uiz Uis U,
Mnl 0.61(6) 0.61(6) 0.5(1) 0.31(3) 0 0
Mn2 0.94(8) 0.94(8) 3.1(2) 0.47(4) 0 0

Mn3 1.1(1) 1.1(1) 3.4(3) 0.54(6) 0 0
Mn4 0.7(1) 0.7(1) 2.2(2) 0.35(5) 0 0

Mn5 0.8(1) 0.8(1) 0.8(1) 0.40(4) 0 0
Mn6 1.1(1) 1.1(1) 0.2(2) 0.55(7) 0 0

Tal 0.67(3) 0.67(3) 0.9(1) 0.34(2) 0 0

Ta2 0.27(4) 0.27(4) 1.4(1) 0.14(2) 0 0

o1 1.31(7) 0.90(6) 1.71(7) 0.58(5) 0.59(6) 0.35(5)
02 0.63(5) 0.63(6) 1.30(5) 0.34(4) —0.13(5) 0.36(5)
O3 0.92(6) 0.85(5) 0.82(4) 0.37(4) —0.28(4) —0.23(5)
04 0.78(5) 0.78(5) 0.65(7)  0.22(5) 0.14(4) —0.14(4)

Note. Defined by T = exp[ — 2n2(h*a*?U,, + -+ + 2hka*b*U, + --)].
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TABLE 7
Atomic Distances (A) in Mn,,Ta,0,,

Mn1-02 x 3 2.060(2) Mn2-O1x3 2.090(2)
-0O1x3 2.468(3) -01x3 2.541(3)
Mean 2.264 Mean 2.316
Mn3-03 x 3 2.122(2) Mn4-02 x 3 2.104(3)
-02x3 2.332(3) -03x3 2.332(3)
Mean 2.227 Mean 2218
Mn5-04 x 3 2.122(2) Mn6-0O1 x 6 2.160(2)
-03x%x3 2.320(3)
Mean 2.221
Tal-O1x 3 1.990(2) Ta2-03x 3 1.898(2)
-02x3 1.993(2) -04x3 2.121(2)
Mean 1.992 Mean 2.010
Ta2-Ta2 3.039(3) Mn4-Mn5 3.126(6)
Ta—Mn2 3.075(4) Mn1-Mn6 x 2 2.997(3)
~Mn3 2.955(5)

fraction of MnO was 2.1 wt%, corresponding to a total
metal Mn content of 74.2 at.%, to be compared with the
nominal value of 75 at.%.

Description of the Stuctures of MnsTa,Og and Mn1Ta,0;,4

The structures of Ma,Ta,04 and Mn,,Ta,0,; are illus-
trated in Fig. 4. The structure of Mn,Ta,Oq (3) derives from
the corundum type by an ordering of Mn and Ta atoms in
a six-layer sequence of hexagonally close-packed oxygen
atoms. It contains pairs of face-sharing Mn—O and Ta-O
octahedra, with Mn—-Mn and Ta-Ta distance of 3.086(5)
and 3.053(4) A, respectively. Because the octahedra share
faces, the metal atoms are notably displaced from their
centers. The Mn-O distances range from 2.093(3) to
2.322(3 )/OX and the Ta-O distance from 1.899(2) to

2.124(2) A. The average Mn—O and Ta-O distances, 2.21
10000} .
0]
s
g
o 5000 . .
O

20 30 40 50 60 70 80
2—-theta/deg.

FIG. 2. Observed (crosses), calculated (solid line), and difference
(bottom) XRPD patterns of Mn,;Ta,O,; for 20 = 15-80°.
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T T T T T T T and 2.01 A, respectively, agree well with the expected values
of 2.21 and 2.02 A, calculated from Shannon—Prewitt ionic
radii (10) of 0.83, 0.64, and 1.38 A for Mn?*(HS), Ta**, and
02~ (IV), respectively. Compounds isostructural with
1 Mn,Ta,0, include M,Ta,Oo and M,Nb,Oy, with M =
Mg, Co and Fe (3,11,12).
- The structure of Mn,;Ta,O,; exhibits an ordered ar-
rangement of Mn and Ta atoms in a 14-layer sequence of
hexagonally close-packed oxygen atoms. The unit cell con-
. . . . ' . ) tains two six-layer corundum type blocks, similar to the
0.6 0.8 1.0 1.2 1.4 1.6 1.8 ones in Mn,Ta,0O4 and with compositions 2Mn,Ta,O,.
d-spacing/A The metal ordering in these, however, is different from
FIG. 3. Observed (crosses), calculated (solid line), and difference tl,lat in Mn,Ta,0,. The, blocks are interleaved by
(bottom) time-of-flight neutron diffraction patterns of Mn,;Ta,O,; for single layers of octahedra with composition 3MnO at z = 0
d=05-185A. and 3. The 14-layer sequence may thus be described as

b
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vunwn vod e ncrma
i )

o
T

Ay

Counts per microsec.

1/32/3 2/31/3 1/32/3 2/31/3

FIG. 4. lllustration of (110) sections in the structures of (a) Mn,Ta,O4 and (b) Mn, ; Ta,O,,. The section for Mn,Ta,Q, is shown in (a) in a projection
on (001). The numbers at the bottom designate the x and y coordinates of the metal atoms. Mn and Ta atom positions are designated by filled and unfilled
circles, respectively.
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TABLE 8
Bond Valence Sums for Mn,Ta,0, and Mn,,Ta,0,,
Mn,Ta,0,
Ta 4.88 Mnl 1.94 01 2.03
Mn2 2.04 02 1.94
Mn,;;Ta, 05,
Tal 4.95 Mnl 1.93 01 1.94
Ta2 493 Mn2 1.73 02 1.96
Mn3 1.92 03 1.94
Mn4 1.98 04 1.98
Mn5 1.94
Mn6 2.21

Note. v =exp((R — d)/0.37), R(Ta) = 1.92, R(Mn) = 1.79, R(O) = 1.48.

3MnO-2Mn,Ta,04—3MnO-2Mn,Ta,0,. The two corun-
dum type blocks in the unit cell are symmetry-related by
a threefold inversion axis. In addition to pairs of face-shar-
ing Mn—O and Ta—O octahedra, the structure also contains
triplets of octahedra sharing faces along the ¢ axis, some
containing solely Mn atoms, with Mn-Mn distances
2.996(3) A, and some containing 2 Mn atoms and 1 Ta atom,
with Ta—Mn distances 2.954(5) and 3.074(4) A. The
Mn—Mn and Ta-Ta distances in the pairs of face-sharing
octahedra, 3.125(6) and 3.038(3) A, respectively, are similar
to the corresponding distances found in the structure of

5
el 4 _ﬁ
5
E 3t a
S 20 o
b=
xX1r o
ok |qhhnmnnnnnnmn.nmrﬁ n
0 50 100 150 200 250 300
TK
121

A ~H1075(m3-mol)
o
T

o™

150 200 250 300
T/K

FIG. 5. Molar magnetic susceptibility per Mn atom and its inverse
versus temperature for Mn;;Ta,O,;.
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Mn,Ta,O,y. The metal atoms are displaced from the centers
of the octahedra, just as in the Mn,Ta,O, structure. The
Mn-O distances range from 2.059(2) to 2.541(3) A and the
Ta—O distances from 1.898(2) to 2.121(2) A. The average
Mn-O and Ta—O distances are 2.23 and 2.00 A, respective-
ly.

Empirical bond valence sums (13) for Mn,Ta,0O4 and
Mn;Ta,0,;, calculated from the structural data, are given
in Table 8. They are very satisfactory for Mn,Ta,Og. In the
case of Mn;Ta,O,;, though, the bond valence sum for
Mn2 is rather low, 1.73, and for Mn6 rather high, 2.21. This
may indicate that the refined position of the O1 atom is not
completely correct (cf. Table 7).

Magnetic Ssusceptibility of Mny1Ta,0;4

The magnetic susceptibility per Mn atom, yy, of
Mn,;Ta,O,; and its inverse, xy ', are shown in Fig. 5 as
a function of temperature, T. A Curie—Weiss law behavior
i = CAT — ®,) is observed above ca. 100 K and the sus-
ceptibility shows a well-defined maximum at 23 K. A fit of
the data to the Neéel equation for a two-sublattice ferrimag-
net, yy' = (1/C)[T — ©, — O/(T — ©)], yielded the follow-
ing values of the constants: C = 5.1(1) x 10" >m* K mol *,
0, = —240(11) K, ©f =497(75)K?, and O = 84.8(2) K.
From the Curie constant the effective number of Bohr
magnetons per Mn atom (u) was determined to be 5.7(1)
ug, which agrees with an expected value of 5.9 pg for
Mn>" in a high-spin state. The small amount of MnO
in the sample, 2.1 wt% according to the Rietveld refine-
ment, is estimated to effect an underestimation of the
susceptibility of Mn;;Ta;O,; in the high-temperature
paramagnetic region, and thus also of the . value,
of ca. 2%.

CONCLUDING REMARKS

Attempts to synthesize compounds isostructural with
Mn,;Ta, O, and with Mg, Ni, Co, Fe, or Zn replacing Mn,
were not successful, in agreement with previous findings.
The structure type thus appears to be adopted only with the
metal combination Mn-Ta.

We have recently collected neutron powder diffraction
data of Mn,{Ta O, at 10 K that show that the magnetic
moments of the Mn? " ions are ordered at this temperature.
All the Bragg peaks in the low-temperature diffraction pat-
tern can be indexed with the same type of unit cell as the
room-temperature data. A substantial number of Bragg
peaks, of magnetic origin, are, however, present that do not
conform with the systematic absences of the space group
P3cl (hOI,1 # 2n). An elucidation of the magnetic structure
of Mn,,Ta,0O,, is currently in progress.
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