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Abstract

A new phase of ErMn;Dg has been prepared by applying high hydrogen
pressure on C14 ErMn,. This phase is isostructural to YMn,Dg¢ and crystallizes
with a K, PtClg type structure having an ordered anion and a partially disordered
cation arrangement as Er and half the Mn atoms are randomly substituted in the
same 8c site. This hydride is very stable and decomposes into ErD, and Mn
at about 630 K. The reverse susceptibility follows a Curie-Weiss law with an
effective moment of 10 up similar to that of ErMn,. Although a saturation
magnetization of 5 up is measured at 4.2 K, smaller than that of ErMn; (8 up),
no long range magnetic order is observed in the neutron patterns. Short range
magnetic order, corresponding to both ferromagnetic and antiferromagnetic
correlations, is observed in the neutron patterns up to 5 K. The chemical disorder
of Er and Mn atoms on the 8c site should prevent the long range magnetic order
and favour a distribution of Er spin orientation.

1. Introduction

Hydrogen absorption in RMn; intermetallic compounds (R = rare earth) is known to modify
significantly their magnetic properties. For hydrogen stoichiometries up to x = 4.5, the
YMn, H, hydrides crystallize in a structure derived from that of the parent intermetallic, with
H atoms located in tetrahedral interstitial sites and a continuous cell volume expansion [1-7].
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Both hydrogen order and magnetic order occur below a transition temperature that increases
with H content. The Mn moment is stabilized and the Mn—Mn magnetic interactions become
stronger as the cell volume increases due to H absorption. The RMn; hydrides shows the same
type of structural and magnetic phase diagram as YMn, hydride, with orientations of the R
moments depending of the R anisotropy [8—10].

In order to determine if it is possible to obtain a YMn, hydride with a larger H content
than x = 4.5, YMn, was submitted to a hydrogen pressure of several MPa. This method has
already been successfully applied to synthesize novel hydrides of Laves phase compounds like
YFe,Hs and ErFe,Hs [11, 12], which display interesting magnetic properties. We successfully
prepared YMn,Hg [13, 14] which has a weight capacity of 3% comparable to that obtained in
ZrV,Hg [15]. According to x-ray (XRD) and neutron powder diffraction (NPD) experiments,
YMn,Dg crystallizes in a K, PtClg type structure with a = 6.709(1) A at 300 K. In the Fm3m
space group the Y and half of the Mn atoms (Mn1) randomly occupy the 8c site whereas the
remaining Mn atoms (Mn2) are located in the 4a site and surrounded by 6 H atoms in the 24e
site [13]. This structure is very different from that observed for the other YMn,H, hydrides
(deuterides) (0 < x < 4.5) and is not derived from that of the parent intermetallic. As a matter
of fact, the crystal structure of YMn;,Hg results from a complete reorganization of the unit cell
of the parent compound. Its structure is very close to that obtained for M, TH¢ hydrides where
M is an alkaline rare earth (Mg, Ca, Sr) or a divalent rare earth (Eu, Yb) and T a transition
metal (Fe, Ru, Os) [16]. These hydrides are described as complex anions (THg)*~ surrounded
by a cage of divalent M?>* cations. The short distance between T and H atoms is indicative of
covalent bonding. Therefore by analogy, YMn,Dg has to be considered rather as a complex
hydride than as an interstitial metal hydride. Synthesis of the deuterated compounds showed
for the first time that either an interstitial or a complex hydride can be formed starting from
the same intermetallic compound. YMn;Dg is a paramagnet which follows a modified Curie—
Weiss law. A NPD study from 1.5 to 290 K has confirmed the absence of long range magnetic
order in YMn;,Dg.

In order to determine whether it was possible to prepare ErMn,Hg compounds, ErMn, was
submitted to high hydrogen (deuterium) pressure like YMn,. We succeeded in synthesizing
ErMn,;Hg (ErMn;Dg) starting from C14 hexagonal ErMn,, and investigated its structural and
magnetic properties using XRD and NPD experiments as well as magnetic measurements. The
thermal stability of this phase was also studied using differential scanning calorimetry (DSC)
and thermal gravimetric analysis (TGA).

These new results are presented in this paper and discussed in relation to the structural and
magnetic properties of the parent compound ErMnj, its related hydrides and YMn;Dg.

2. Experimental details

ErMn, was prepared by induction melting of the pure elements (Er, 99.9% and Mn 99.99%)
followed by an annealing treatment for 11 days at 1073 K. The homogeneity of the sample was
checked by XRD and electron probe microanalysis (EPMA).

The intermetallic compound was found to be homogeneous and of single phase. It
crystallized in a hexagonal C14 structure with a = 5.295(1) A and ¢ = 8.645(1) A. About
4 g of ErtMn;Dg was prepared for the NPD experiments under 50 MPa deuterium pressure at
543 K.

Density measurements have been performed using a volumetric method with an Accupyc
1330 picnometer from Micromeritics Company.

The XRD patterns were measured with a D8 Brucker diffractometer equipped with a
rear graphite monochromator in the range 10° < 26 < 120° with a step of 0.02° using
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Table 1. Crystallographic data of RMn;Dg compounds (R =Y, Er) determined by XRD at room

temperature.

Compound  a (A) cA) VA z v/zAYH  AVIV(%)
YMn, 7.6791(1) 45282 8 56.603

YMnoDs  6.7084(1) 301.89 4 75473 3333
ErMn, 52950(1) 8.6446(1) 20990 4 52475

EtMmDg  6.6797(1) 298.04 4 74510 42.00

Table 2. Refined atomic positions (x, y, z), occupation number (N), Debye—Waller factor (B), line
width parameters (U, V, W, Y), unit cell parameter (a), cell volume (V) and reliability factors (Ry,
Ryp, Rexp. )(2) for ErMn;Dg ND pattern measured on 3T2 at 300 K. The total occupation number
for the Er and Mn1 atoms on the 8c site was fixed to 1 and the thermal B factors were constrained
to be identical for the Mn1 and Mn2 atoms.

Atoms Wyckoff position x y z N B (Az)
Er 8c 0.25 0.25 0.25 0.500(1) 0.03(6)
Mnl 8c 0.25 0.25 0.25 0.500(1) 0.46(7)
Mn2 4a 0.0 0.0 00 1 0.46(7)
D 24e 0.2457(1) 0.0 0.0 1 2.103)

Line width: U = 0.972, V = —0.137, W = 0.58, Y = 0.248

Space group: Fm3m (216)

Lattice parameters: a = 6.6774(1) A, V = 297.7(1) A’

Agreement factors: Ry = 9.2%, Ryp = 2.86%, Rexp = 1.8%, )(2 =25

Cu Ko radiation. The NPD patterns of the deuteride were registered at 290 K on the 3T2
diffractometer and at temperatures varying between 1.5 and 290 K on the G4.1 diffractometer
at the Laboratoire Léon Brillouin (LLB) at Saclay. For the 3T2 experiment the wavelength was
1.225 A and the angular range 6° < 26 < 125° with a step of 0.05°. For the G4.1 experiments
the wavelength was 2.427 A and the angular range was 2° < 20 < 82° with a step of 0.1°.
The deuteride was contained in a vanadium sample holder. All the XRD and NPD patterns
were refined with the Rietveld method, using the Fullprof code [17]. The line shapes were
refined with a Pearson VII function. The constraints of the refinement are given in the caption
to table 2.

The magnetic measurements in both AC and DC modes were performed using a Quantum
Design physical properties measurements system (PPMS) operating up to 9 T. Additional
magnetization measurements were performed with a magnetometer of the High Magnetic Field
Laboratory operating up to 23 T.

DSC measurements were performed on a TA-Q100 DSC apparatus from TA Instruments
operating between 80 and 873 K. The sample holders were small aluminium pans covered but
not sealed in order to allow escape of deuterium. TGA was performed on a Setsys Evolution
1750 balance from Setaram operating from 300 to 1500 K. The powder was placed in an open
Pt crucible.

3. Results

3.1. X-ray and neutron diffraction

Despite the difference in crystal structure of the parent intermetallic compounds (C14 for
ErMn, and C15 for YMn;), ErtMn;Dg crystallizes in the same FCC structure as YMn;Dg
with a slightly smaller cell parameter (table 1). There are some weak additional lines in the
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Figure 1. Experimental and refined NPD pattern of ErMn;Dg measured at 300 K on 3T2. The
background slope is of instrumental origin.

XRD pattern that correspond to a small amount of ErMn;D4» (8%) and ErMn;D4 ¢ (1%). The
relative cell volume variation (AV/V) is significantly larger for ErMn;Dg than for YMn,Dg
(table 1). The experimental density of d = 6.59(10) g cm ™ is close to the one calculated
for single phase ErMn,Dg (d = 6.45 g cm™>). The larger cell volume increase for ErMn,Dg
(42%) compared to YMn,Dg (33.3%) is surprising since in interstitial deuterides the volume
expansion versus the D content is generally similar for isostructural compounds (see RFe,Ds
compounds for example [12]). As the cell parameters of both RMn,Dg compounds are very
close, this difference in AV /V indicates that they are less sensitive to the lanthanide contraction
than their parent RMn, compounds. As this will be discussed further this effect can be related
to the partially disordered cation arrangement of R and Mn on the same crystallographic site.

The NPD pattern measured on 3T2 at room temperature was refined in the Fm3m space
group with a disordered occupation of the 8c site by the Er and half the Mn atoms, a full
occupancy of the 4a site by the other Mn atoms and of the 24e site by D atoms like for YMn;,Dg
(table 2 and figure 1). Any trial to refine the XRD and NPD patterns in a structure with an
ordering of the Er and Mn atoms led to very bad agreement factors. For example a refinement
in the F43m subgroup of Fm3m with Er in the 4a site and Mn in the 4b and 4c sites led to
Rprage ~ 30% for both XRD and NPD patterns. The NPD pattern also contains a few weak and
broad additional lines belonging to ErtMnDy, according to [18]. These peaks are less visible
than in the XRD pattern, indicating that this phase is mainly located at the surface of the sample.

However, it was apparent that the half-widths of the Bragg peaks were quite broad. The
refinements with a Pearson VII function led to a large U parameter compared to a standard
crystallized compound in both XRD and NPD patterns. For example U = 0.001 for ErMn,
and U = 1.264 for ErMn;Dg measured on the same x-ray diffractometer. In the Pearson
VII function, the enlargement of the U parameter corresponds to additional microstrains [17].
Since the Mn and Er atoms have very different atomic radii (ry, = 1.40 A and rg, = 1.76 A),
it is therefore not surprising that a random distribution of Er and Mn atoms induces large
microstrains.

From 1.5 to 290 K, all the NPD patterns measured on G4.1 were refined in the same cubic
structure without significant change of the relative peak intensities (figure 2). No magnetic
line contribution indicating a magnetic long range order was observed from 1.5 to 290 K.
However, the difference curve of the G4.1 NPD patterns at 1.5 and 30 K showed a variation
of the background intensity below 20 = 15° (d = 9.2 A) and a broad contribution centred
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Figure 2. Experimental NPD patterns of ErMn;Dg measured on G4.1 at 1.5, 30 and 290 K.
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Figure 3. Difference NPD patterns of EtMn,Dg measured on G4.1.

at 30° (d = 4.75(1) A) (figure 3). These short range order contributions were still visible
at 5 K with a lower intensity and disappeared at 10 K. The background decrease at low
angles can be attributed to a short range order ferromagnetic contribution as observed in [19].
A fit of the intensity decrease below 15° assuming non-interacting spherical clusters with a
uniform magnetization leads to a spherical radius of 13.5(5) A, i.e. close to two nuclear cells.
Additionally the broad peak centred at 4.75 A that can be indexed in a cubic P mode should
be attributed to a short range antiferromagnetic (AF) contribution. This value is close to the
distance between either two Er (Mnl) atoms on the 8c site or two Mn2 atoms on the 4a site
(dv—m = 4.723 A). For comparison we looked to see whether the same type of short range
order was observed in the NPD pattern of YMn,Dg, but the difference pattern between 1.5 and
30 K or any higher temperature did not show any additional contribution at low angle. This is
an indication that the observed short range magnetic order is related to the Er moment (Er—Er
or Er—Mn interactions). The cell parameter increased continuously with respect to temperature
(figure 4).

3.2. Magnetic measurements

The magnetic results obtained for ErMn, are in good agreement with the literature [20-23].
The reverse susceptibility x ~! of ErMn, and ErMn, Dy display the same behaviour from 290 K
down to 150 K and diverge below 150 K (figure 5). The refinement of x ~! with a Curie-Weiss
law indicated similar effective moments (e = 10 pg) but slightly different paramagnetic
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Figure 4. Cell parameter evolution measured by NPD on G4.1.
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Figure 5. Magnetization and reverse susceptibility of ErMn; and EtMn;Dg (B = 5 kOe).

Table 3. Magnetic results of RMn, and RMn;Dg compounds (R =Y, Er)

M (ug) Mg (up) x(uB) x 108
Compound Tc (K) Tn(K) @42K) (5K Op (K)  Lefr (uB)  (290K)
YMn, 100 2.7

YMn;Dg 0.53 —-30 2.0 1.07

ErMn; 25 8.1 0 10.2 7.37

ErMn; D¢ 18 5 —11 10.2 7.92

temperatures 6, (table 3). The isofield magnetizations also indicated different behaviour below
100 K. The Curie temperature of ErMn;Dg determined using the magnetization measured at
300 Oe is at Tc = 18(2) K and slightly lower than in ErMn, (25 K). In addition, the ErMn,
magnetization displayed a maximum at 15 K which was attributed to a canting of the Er spin
and a minimum at 10 K due to a spin reorientation in agreement with [20]. For ErMn;Dg the
isofield magnetization increased regularly down to 2 K and remained smaller than for ErMn,.
The isothermal magnetization of ErMn;Dg deviated from linearity below 50 K, the analysis
of the initial slopes lead to a Curie constant in agreement with those measured with the isofield
magnetization. Comparison of the isothermal magnetizations of ErMn; and ErMn;,Dg at 4.2 K
and up to 230 kOe (figure 6(a)) showed that saturation is still not reached at 90 kOe for
ErMn; D¢ and that the value extrapolated at B = 0 (Mg = 5 up) is lower than that of ErtMn,
(8.1 up). However, the magnetization of ErMn,Dg was found to be several orders of magnitude
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Figure 6. (a) Magnetization of ErMn; and ErMn,Dg at 4.2 K. (b) Magnetization of ErMn;Dg and
YMn,Dg at 5 K.
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Figure 7. AC susceptibility for ErMn; and ErMn;Dg for various frequencies.

larger than that of YMn,;Dg at 5 K (figure 6(b)); this confirms that the large magnetization
observed at low temperature is related to the contribution of the Er moments.

AC susceptibility curves were measured at various frequencies for both ErMn, and
ErMn,;Dg (figure 7). ErMn, shows a maximum at 15 K related to the canting of the Er
spins [20], whereas for ErMn;Dg the AC susceptibility increases continuously down to 4.2 K.
This result confirms the absence of spin reorientation or spin glass behaviour in the deuteride.

3.3. Thermal stability

The DSC curve of ErtMn,Dg was very similar to that of YMn,Dg (figure 8) [14]. The first peak
at 523 K was attributed to the deuterium desorption of the remaining ErMn;Dy4 ¢ (YMn;Dy 5)
whereas the second intense peak at 668 K was attributed to the decomposition of RMn,Dg into
RD, and Mn (R =Y, Er). The TGA signal of ErMn;Dg (figure 9) indicates, a loss of mass of
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Figure 9. Relative loss of mass and signal derivative of the TGA measurement on ErMn;Dg.

nearly 2% between 460 and 710 K corresponding to a total D desorption of 2.9 D/f.u. for both
ErMn;D4 6 and ErMn;Dg compounds. The XRD pattern, after heating at 773 K in the TGA
device, showed a mixture of ErD, and Mn. These results confirm the greater thermal stability
of the RMn,Dg¢ phases compared to the interstitial RMn; D4 ¢ phases.

Subsequent deuterium desorption was observed by TGA, with two peaks centred at 1017
and 1125 K in the derivative signal and a total weight loss of 1%. The XRD pattern obtained
after heating at 1173 K displayed broad peaks of C14 ErMn,. This suggests that the Er
deuteride desorbs above 1000 K and that a recombination of Er and Mn atoms occurs next
to form the parent C14 ErMn, compound again.
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4. Discussion

The structural results obtained by XRD and NPD of ErMn,Dg indicate that this compound is
isostructural to YMn;,Dg [14] despite the different structures of their parent compounds. This
study also confirms the disordered substitution of R and Mn atoms on the 8c sites. The contrast
of the Er and Mn neutron scattering lengths is clearly large enough to exclude an ordered
solution (bg, = 0.779 barn and by, = —0.373 barn). Additionally, the difference in the x-ray
scattering coefficients between Er and Mn, which is larger than between Y and Mn, also shows
that the disordered structure leads to a better refinement of the XRD pattern than an ordered
one. It is also significant that the cell parameters of YMn;Dg and ErMn;,Dg are very close and
not as sensitive to the lanthanide contraction at would have been expected for an ordering of
the R atoms.

The random occupation of Er and Mn atoms in the 8c site may result from the random
displacement of the Er and Mn atoms that is required to transform a C14 or C15 type structure
to a K,PtClg type one. In addition, the shortest distance between the Mn2 and the (Mn1, Er)
atoms, 2.893 A, is close to the average value of the Mn—Mn and Er—Mn distances in ErMn;,
(2.873 A). The large microstrain contributions can therefore result from a broad local distance
distribution.

ErMn;D¢ displays the same thermal desorption behaviour as YMn;Dg, with a
decomposition into RD, and Mn at about the same temperature (668 K) (figure 8). This
decomposition temperature is 100 K higher than that of the interstitial RMn;D4 ¢ phases
in both cases. In addition, it has been observed that during synthesis the ErMn,;D¢ phase
can be obtained at the expense of the ErMn,D,¢ phase: successive loading under high
pressure increased the ErMn,;Dg/ErMn,Dy ¢ ratio. A subsequent two-step desorption of the
Er deuteride was observed between 900 and 1150 K, leading to a recombination of Er and
Mn to form C14 ErMn, again. Such hydride decomposition and recombination to form
the starting intermetallic has already been observed for rare earth and iron alloys used as
permanent magnets, through a hydrogenation—disproportionation—desorption—recombination
(HDDR) process [24]. A recombination of Ce hydride and CeNis to form CeNi, was also
observed upon heating amorphous CeNi,Hy [25].

What is the possible explanation for the RMn;Dg complex hydrides being more stable than
the RMn; Dy ¢ interstitial metal hydrides?

The Mn2-D distance at 1.647(2) A is similar to that observed in YMn,Dg (1.654 A).
As discussed in [14], these short Mn2-D distances are typical of covalent bonding and the
structure of the RMn;Dg compounds is close to M, THg complex hydrides [26]. In addition the
M;THg compounds are described as complex anions TH‘G‘_ surrounded by a cage of divalent
M?* cations. Assuming the same 18-electrons rule as for YMn,Dg, one should suppose that
the Mn atoms surrounded by the D atoms (Mn2) are Mn! whereas the Mn on the 8c site
(Mn1) should be Mn", considering trivalent Er (Er"™). This complex will have the formula
(Er'™Mn™)>+ (Mn'Dg)°~. However, as XAS measurements on YMn,Dg at the Mn—-K and
Mn-L; 3 edges revealed that Mn remains closer to a metallic state than to a ionic state, the
charge transfer between Mn and D atoms probably remains limited in these RMn;Dg phases.
Further studies are still necessary to get a better understanding of the electronic structure of this
compound.

The higher stability of complex hydrides compared to interstitial hydrides can be due to
the larger binding energy between the metal and the hydrogen atoms in the former case. In
the RMn, Laves phase structure the hydrogen atoms may occupy the 2R + 2Mn, R + 3Mn
and Mn4 interstitials sites. Deuterium absorption in ErMn, at moderate pressure leads to the
formation of ErMn;Dy4, and ErMn;Dy ¢ [18, 27, 28]. Both compounds retain the hexagonal
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symmetry of the unit cell with an increase of the cell volume (AV/V = 25% and 32%
respectively). The NPD study shows a random localization of the D atoms in tetrahedral
2Er + 2Mn interstitial sites in ErMn,D45,. Since in ErMn;D4 ¢, the additional 0.4 D atoms
occupy 2Er + 3Mn bipyramids, formed by a pair of Er 4+ 3Mn tetrahedra [18], this can explain
its anomalous volume expansion (7% for 0.4 D) compared to the general volume increase per
D atoms (25% for 4.2 D).

It is therefore expected that a further increase of D content should induce an additional
filling of the 2Er 4+ 3Mn or Er 4+ 3Mn interstitial sites. This assumption is supported by the fact
than in other Laves phases deuterides with large D content like ErFe,Ds [11] and ZrV,;Dg [29]
the filling of the R + 3M sites is observed above about 4 D/f.u. For example in ZrV,D¢, which
crystallizes in an orthorhombic structure, the deuterium atoms are almost fully ordered with
3 Din 2Zr+ 2V and 3 D in Zr + 3V interstitial sites [29]. But the filling of these additional
R + 3M sites requires a significant increase of energy compared to that of the 2R + 2M sites. In
addition, ErFe, D5 and ZrV;,Dg are not very stable as they desorb deuterium within a few hours
or days when stored at room temperature and without poisoning the surface. The lower stability
of the R + 3M sites compared to 2R + 2M sites can be explained by the weaker hydrogen
affinity for M atoms compared to R atoms. The lowered H affinity can be deduced from the
enthalpy of formation of the binary hydrides: —114 kJ mol™! for YH,, —112 kJ mol~! for
ErH,, —82 kJ mol~! for ZrH,, —35 kJ mol~' for VHg s and —8 kJ mol~! for MnHj 5 [30, 31].
In addition, since the difference of enthalpy of formation between ErH,(YH;) and MnHj s
is larger than that between ZrH, and VHys, the Er 4-3Mn sites will be less stable than the
Zr + 3V sites. Therefore the formation of the complex deuteride should be favoured compared
to an interstitial metal deuteride with unstable R + 3M sites.

The experimental results show that despite the ferromagnetic contribution observed in the
magnetization isotherm at 4.2 K, no long range magnetic order is observed in the NPD patterns
of ErMn;Dg down to 1.5 K. The two short range magnetic order contributions observed at
1.5 and 5 K correspond to both ferromagnetic (F) and antiferromagnetic (AF) interactions.
As no long or short range magnetic order was observed for YMn,Dg, this means that the
local magnetic order is rather related to the contribution of the Er moments. In addition, the
magnetization curve of ErMn;Dg at 4.2 K and 230 kOe is not saturated and the extrapolated
saturation magnetization is significantly lower than that of ErMn,.

Due to the random substitution of Er and Mn on the 8c site each Er atom has the same
probability of having Er or Mn atoms as nearest (d = 3.340 A) or second neighbours
(d = 4.723 A). The observation of short range magnetic order can be due to Er—Er interactions
with F or AF coupling depending on the distances between the Er atoms. The slow increase of
the magnetization versus applied field may be related to the energy necessary to return the Er
spins which are AF coupled.

A large sensitivity of the magnetic order to the deuterium content in ErMn,;D, deuterides
has already been observed for x = 4.2 and 4.6 [18, 27, 28]. The magnetic structures of the
ErMn, deuterides are very sensitive to the difference of D content: in ErMn;Dy , there are only
short range order magnetic correlations whereas in ErMn;D, ¢ sharp magnetic peaks related to
an antiferromagnetic structure are observed. This large difference of magnetic structures has
been related to the influence of the D atoms on the Mn sublattice and to the large influence of
the local hydrogen environment on the first neighbour Mn—Mn interactions. In ErMn;Dy ¢, the
Mn atoms form triangles with different types of magnetic interaction depending on the presence
or absence of D atoms. The Mn atoms surrounded by D atoms form ferromagnetic triangles
whereas those without D neighbours form antiferromagnetic triangles. In ErMn;D4 », although
the spin arrangement cannot be determined from the diffuse magnetic peak, it is expected that
the D atoms located in the 2R + 2Mn interstitial sites are responsible for the breakdown of the
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long range magnetic order. It is therefore interesting to notice that in ErMn,Dg the long range
order is also broken, but probably due to the disordered (Er, Mn) substitution.

5. Conclusions

Applying high hydrogen pressure to hexagonal C14 ErMn, Laves phase allowed us to
synthesize a novel ErMn,Dg phase. This compound is isostructural to YMn,Dg, which
crystallizes in a K,PtClg type structure in which the CaF,-type metal substructure is partially
disordered. This result indicated that the structure of the fluorite RMn,Dg compounds does not
depend on the C15 or C14 structure of the parent RMn, compound.

ErMn;D¢ has the same thermal stability as YMn;Dg which is about 100 K higher than
for the RMn,;D, 5 deuterides. Above 600 K ErMn,;D¢ decomposed in ErD, and Mn. Then
above 1000 K a subsequent ErD, decomposition led to a recombination of Er and Mn in C14
ErMn,. The magnetic measurements on ErMn;Dg indicated a ferromagnetic behaviour with
Tc = 18 K and an extrapolated saturation magnetization of 5 up at 4.2 K. Nevertheless, the
neutron diffraction measurements revealed only a short range magnetic order below 5 K. The
random substitution of the Er and Mn atoms on the 8c site was probably at the origin of the
absence of long range magnetic order.
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