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Abstract

We have performed XMCD and diffraction measurements on the Pt;Mn, Cr;_, alloy, which
show that the magnetization of Pt is independently influenced by the Mn or Cr 3d orbital. We
find that the magnetic moment on Pt, and its decomposition into spin and orbital components,
is uniquely determined by the relative number of Mn and Cr neighbors. We then investigate the
effect of pressure on the magnetization of Pt in the PtsMng 5Crq 5 alloy. Our high pressure data
enable us to conclude that at 14 GPa the spin and orbital polarization of the Pt 5d band are

augmented by about 70%, with no interaction between them.

1. Introduction

Between the alloys of the ferromagnetic 3d transition metals
(X) and paramagnetic 5d elements, the alloys based on
platinum have attracted much attention because of their useful
magnetic and electronic properties. In Pt3Cr and Pt;Mn the
occurrence of a ferromagnetic order in compounds constituted
by two elements that are normally not ferromagnetic is
unusual. The induced magnetic moment of the 5d band of
platinum in Pt3Mn is found to be of pure spin origin whereas
it is found to be mainly orbital in Pt3Cr. Furthermore the third
Hund’s rule is violated in the Cr 3d band of Pt;Cr because of
the influence of the spin—orbit coupling on Pt [1].

This work explores the hybridization mechanism of the
Pt/X d bands by Pt Lp3; x-ray magnetic circular dichro-
ism (XMCD) measurements on Pt;Mn,Cr;_, compounds us-
ing two different approaches. We first vary x to change the
weight of the Cr or Mn 3d band influence on the Pt 5d band
properties. We then fix the concentration at the mid-point
(x = 0.5) and apply pressure to investigate the pressure evo-
lution of the XMCD signal in a system where both Cr and
Mn equally influence the magnetic properties. The main ef-
fect of applying hydrostatic pressure is that of decreasing bond
lengths, therefore allowing tuning of the Pt/5d—X/3d band hy-
bridization strength while monitoring the magnetic moment
on Pt.

0953-8984/09/346003+07$30.00

We performed x-ray diffraction (XRD) to track the onset
of non-hydrostatic strain (peak broadening) and chemical
disorder (strong enlargement coupled to the disappearance of
the simple cubic peaks), and then to correlate these to the
evolution of the magnetic properties.

Pt and 3d transition metals form binary alloys in a wide
range of concentration ratios, exhibiting various magnetic
properties. The concentration range for the occurrence of an
fce solid solution for Cr/Pt or Mn/Pt extends between 0 and
70% and 0 and 40%, respectively.

For stoichiometric compositions XPt and Pt; X or PtX3 and
for transition metals from V to Ni, the crystalline phases are
CuAul-type and CusAu-type, respectively [2—4].

The crystallographic properties strongly influence the
magnetic and electronic properties [5]. A large variety
of magnetic structures have been found in these systems,
depending on the chemical ordering, the concentration of Pt
and the choice of 3d element (V, Cr, Mn, Fe, Ni, Co). For
CusAu-type ordered alloys, ferromagnetism is found in MnPt3,
Fe;Pt, CoPt; and NiPt; while FePt; is antiferromagnetic [2]
and CrPt; is ferrimagnetic [6-8].

The magnetization is maximum for ordered Pt3Mn, Cr;_,
alloys containing 75% Pt at any x value [9]. The major
magnetic moment is carried by the Mn and Cr atoms [1, 2].
A small moment is induced in the Pt atom. In Pt;Mn, the

© 2009 IOP Publishing Ltd  Printed in the UK
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Pt moment is parallel to that of the Mn. In Pt;Cr, the
alignment is anti-parallel. For an intermediate concentration,
the alignment of Pt is supposed to change from ferro to
ferrimagnetic. Nevertheless calculations of spin density around
the Pt atomic site [10] in Pt3Cr reveal positive and negative
regions, in such a way that the sign of the integrated moment
could change with environmental conditions in a non-trivial
way. In the disordered phase, both Pt;Mn and Pt;Cr alloys
are paramagnetic.

XMCD measurements at the L, 3 edges of Pt in Pt3Cr and
Pt3Mn have been reported by Maruyama [6] and Grange [7].
Large XMCD effects at the Pt L, 3 edges are found in Pt;Cr
and PtsMn. The XMCD signal is negative at the L3 and
positive at the L, edge in Pt;Mn, while it is positive at both
L; and L, edges in Pt3Cr. The positive L; peak confirms
the presence of a large orbital magnetic moment on Pt in
Pt3Cr.  Using the XMCD sum rules [11, 12], both authors
find for Pt a pure spin magnetic moment in Pt3Mn and a pure
orbital one in Pt3Cr. Even if these results suffer from the
intrinsic uncertainties due to the great number of assumptions
made in the sum rules derivation, they are in good agreement
with theoretical calculations of XMCD Pt L, 3 spectra and Pt
magnetic moments in these systems [2, 13].

In this work we have first followed the evolution of the
induced magnetic moment on Pt in Pt;Mn,Cr;_, as a function
of Cr/Mn relative concentration. For this we have exploited
the large contrast at the L3 edge of Pt between the XMCD
spectra of Pt3Cr and Pt3;Mn to follow the Pt magnetic moment
transformation for different values of x. We have obtained an
additive property of the Mn/3d and Cr/3d influence on the Pt/5d
band magnetism.

2. Experimental details

Polycrystalline samples of Pt3Mn,Cr;_, were synthesized by
arc-melting stoichiometric amounts of pure constituents in an
Ar atmosphere. Standard annealing treatments ensured the
formation of an ordered CuzAu-type crystal structure. All
the samples were crushed in small pellets and annealed for
homogeneity.

X-ray absorption spectroscopy (XAS) and XMCD were
recorded at the ESRF on the dispersive XAS beamline 1D24.
Details of the set-up are reported elsewhere [14—-16]. X-ray
diffraction was recorded on the DW11 beamline at LURE.

The L3 and L, edges of platinum are measured separately,
each of them requiring a full re-adjustment of the optics of the
beamline. The circular polarization is obtained by the use of a
quarter wave plate.

The XMCD are recorded by switching the applied
magnetic field for a fixed beam helicity and by switching
the helicity for a fixed applied magnetic field. This gives a
redundant measurement, which allows for a better precision.
For each edge a new high pressure cell loading was done. The
lack of pressure and hydrostaticity reproducibility between the
two edges prevents a quantitative comparison of the XMCD
between them. The jump at the absorption edge is normalized
to 1 and the same normalization factor is applied to the
corresponding XMCD signal.
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Figure 1. Absorption and XMCD signals at the L, 3 edges of Pt on
the Pt;Mn, 5Cry s sample. Inset: platinum L3 edge XMCD signals of
Pt;Cr and Pt Mn: the positive peak for Pt; Cr indicates the presence
of a large orbital magnetic moment on the Pt 5d orbitals.

3. Results

3.1. XMCD

Typical absorption and XMCD signals at the L, 3 edges of Pt
on the Pt3Mn( 5Cry s sample are reported in figure 1. The L;
XMCD signal is composed by a positive and a negative lobe
whereas the L, signal presents one single peak. Our XMCD
measurements on pure Pt;Cr and Pt;Mn (inset) agree with
previously reported data [6, 7], namely the L3 signals are a
single negative peak for PtsMn and a positive peak for the
Pt3Cr system [11, 12]. This is the signature of a spin magnetic
moment on Pt in PtsMn and of an orbital magnetic moment on
Pt in Pt3Cr. The Pt-site moment is coupled ferromagnetically
to that on Mn and ferrimagnetically to that on Cr.

In figure 2 we report Pt L3 edge XMCD signals measured
on Pt3Mn,Cr_, for x = 0.25; 0.5; 0.75. We also compare
our experimental data (continuous line) to a linear combination
of the PtsMn and Pt3Cr XMCD spectra (symbols), with
coefficients Cpgcr and Cpgmy given in table 1. The shape of
the spectra is seen to transform progressively from a negative
lobe to a positive one with Cr content, and can be reproduced
by a superposition of the Pt3Cr and Pt3;Mn spectra without any
deformation. Our data are well fitted by a linear superposition
of the Pt3Cr and Pt3Mn spectra, indicating that the magnetic
moment on Pt, and its decomposition into spin and orbital
components, is determined, in a first approximation, by the
relative number of Cr and Mn neighbors. At the mid-point
concentration (x = 0.5), this signal has the highest sensitivity
to the Pt/5d-X/3d band hybridization strength, and for this
reason, details of the shape and intensity of the signal recorded
on Pt3Mn( 5Crg s samples can be used to shed more light into
the hybridization mechanism.

Table 1 shows that the agreement between (x/1 — x) and
the coefficient ratio (Cpgamn/ Cracr) 1S very good for samples
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Figure 2. Pt L; edge XMCD signals recorded on Pt;Mn,Cr,_, for

x =0.25, 0.5, 0.75 (continuous line) compared to interpolated
signals as explained in the text (symbols). The shape of the spectra is
seen to transform progressively from a Pt;Cr-like peak to a
Pt;Mn-like one when the Mn content increases, being an exact
superposition of the Pt;Cr and Pt; Mn spectra.
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Figure 3. Pt L; edge XMCD signals recorded on Pt;Mn 5Cr s for
pressure between 0.4 and 30 GPa (continuous line), using
ethanol/methanol/water as the pressure transmitting medium.
Symbols correspond to interpolated spectra, as explained in the text.

D and E, with x equal to 0.75 and 0.25, respectively. For
samples A—C (x = 0.5) the Mn contribution is found to be
slightly stronger than for Cr because the ratio Cpinyn/ Cpacr 18
systematically higher than the concentration ratio (x/1 — x).
This difference may be due to a direct Mn/Cr interaction. In
order to clarify this point, we have, in a second step, monitored
this signal as a function of pressure, i.e. as a function of
interatomic Pt—-Mn and Pt—Cr distances.

By acting upon the Pt—X distances, and therefore upon
the Pt/5d—X/3d band hybridization strength, the net signal
may either evolve maintaining the same shape (i.e. a constant
balance between the Cr and Mn components), or pressure may
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Figure 4. Decomposition of the Pt L3 XMCD signal into Cr-like and
Mn-like components for the Pt;Mn, sCry s compound as a function of
pressure. Two sets of data are presented, corresponding to
measurements with silicone oil (empty symbols) and a
ethanol/methanol/water mixture (full symbols) as the pressure
transmitting medium, respectively.
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Figure 5. Pressure dependence of the XMCD signal at the Pt L edges
for the pure Pt;Cr compound.

enhance one or the other component. The shape of the signal
could also evolve away from a simple linear superposition of
Pt3Mn and Pt;Cr spectra if X—X interactions are switched on
with P, which is known to lead to a paramagnetic phase.

In the following we report the results of our high pressure
experiments at the Pt Ls (figures 3 and 4) and Pt L, edges
(figure 6) on Pt3Mng 5Crgs as well as at the Pt L, 3 edges on
the pure compound Pt;Cr (figure 5).

In figure 3, for each pressure point, we compare the
experimental data (continuous line) to a linear combination
of the ambient pressure Pt L3 edge XMCD signals of Pt;Cr
and Ptz;Mn (symbols) and evaluate the coefficients Cpycr and
Cpiamn- The pressure dependence of Cpier and Cpymy 1 shown
in figure 4. It is interesting to note that the shape of the
high pressure data is not perfectly reproduced using a linear
combination of the ambient pressure Pt3Cr and Pt;Mn signals,
in particular, between 3.5 and 17 GPa, where a small positive
lobe appears around E ~ 11575 eV in the measured spectrum
and cannot be reproduced.
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Table 1. Best fit linear combination coefficients Cpic, and Cpay, corresponding to the Pt; Cr and Pt; Mn components that reproduce the Pt Lz
XMCD signals of the PtMn, Cr,_, samples. The three Pt; Mn, 5Cry 5 samples (A—C) correspond to three different sample preparations. The

error bar is estimated from a large set of fits.

Cpscr £0.02  Cpavn £0.02  x/1 —x £0.04  Cpayn/ Cpicr = 0.04
A PtzMngsCrys 0.50 0.60 1.0 1.2
B Pt;MngsCrg s 0.50 0.60 1.0 1.2
C Pt;Mn 5Cry 5 0.35 0.40 1.0 1.14
D Pthn0v75Cr0v25 0.25 0.75 3.0 3.0
E Pt3Mn0.25Cr0,75 0.60 0.20 0.3 0.3
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Figure 6. L, edge Pt XMCD signal intensity for Pt Mng sCrg s.
Measurements with silicone oil (empty circles) and alcohol
mixture (full circles) as the pressure transmitting medium,
respectively.

Two sets of data are presented corresponding to
measurements with silicone oil (open symbols) and a 16:3:1
ethanol/methanol/water mixture (full symbols) as the pressure
transmitting medium, respectively.

Both sets of values exhibit an increase of the XMCD
signal under pressure up to a maximum value. The maximum
is around 5 GPa and 14 GPa in silicone oil and in the
water/alcohol mixture transmitting media, respectively. We
will later show that these pressure values correspond to the
solidification of the transmitting medium and to the loss of
hydrostaticity.

The pressure dependence of Cpgcr and Cpgwy in silicone
oil (figure 4) is somewhat similar to the XMCD signal behavior
at the L, 3 edges of Pt in the pure Pt3Cr case (figure 5), which
also shows an increase of the Pt L3 signal, followed by a rapid
decrease at the onset of solidification.

In the following, we shall refer only to the data relative to
the water/alcohol mixture. Here, the increase of the signals
with respect to ambient pressure is about 80% for the Mn-
like part and 60% for the Cr-like part. It would be interesting
to repeat the experiments in a more hydrostatic environment
to follow the signal evolution at higher pressures. As shown
in table 1 for the PtsMng 5Crp s samples, at ambient pressure
the Cpamn to Cpicr ratio shows a small excess for the Mn
component. This excess increases with pressure and the
relative weight Cpimn/ Cpuser slightly increases from ~1.2 +
0.04 at ambient pressure to ~1.3 £ 0.04 at P = 15 GPa.

20 30 40 50 60
E (keV)

Figure 7. X-ray diffraction pattern of Pt;Mng sCry s at 1 and 6.6 GPa.
The peaks labeled e correspond to the escape peaks of the 111 peak.
The peak labeled g corresponds to the gasket peak.

In figure 6 we report the L, edge Pt XMCD signal intensity
for PtsMngsCros. Measurements with silicone oil (open
symbols) and alcohol mixture (full symbols) as the pressure
transmitting medium are shown. In this case it is not possible
to discriminate between the ‘Mn and Cr-like’ contributions
because they are both positive and have exactly the same shape.
At the L, edge we also observe, for the alcohol mixture run,
a signal increase at ~15 GPa of about 80% with respect to
ambient conditions. At this edge the signal is still high at
18 GPa, whereas at the L3 it starts to decrease at 15 GPa. This
might be due to different hydrostatic conditions due to different
DAC loadings.

3.2. X-ray diffraction

X-ray diffraction has been performed on the same type of
samples as those used for the XMCD measurements, i.e. small
pellets, using methanol-ethanol-water mixture as a pressure
transmitting medium. The experiments have been carried out
in the energy dispersive mode on the DW11 wiggler beamline
of DCI (LURE).

Figure 7 shows the spectra obtained in the diamond anvil
cell at 1 and 6.6 GPa for Pt;Mn 5Cry 5. The peaks correspond
to a simple cubic structure, as expected for an ordered sample.
The attribution of each peak is given in the figure.

Up to 10 GPa the intensity and the width of the peaks
(figure 8) remains almost unchanged (a small variation of the
relative intensities of the peaks due to a preferred orientation
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Figure 9. Lattice parameter versus pressure. Experimental (squares);
the continuous line corresponds to a Birch Murnaghan equation of
state with ¢y = 3.914, B = 180 GPa and B’ = 5. q is the lattice
parameter at ambient pressure, B is the bulk modulus and B’ its
pressure derivative.

can occur for different pressures). A deviation in the
compressibility occurs between 6 and 10 GPa as seen in
figure 9. At 10 GPa a jump of the width of all the diffraction
peaks occurs (figure 8) corresponding to the solidification of
the pressure transmitting medium, while a larger decrease of
the lattice parameter is observed (figure 9). At this pressure the
magnetic moment on Pt is maximum and stops increasing.
Above 13.5 GPa a new increase in the width of the Bragg
peaks occurs, in particular for the simple cubic peak 110. This
broadening is combined with a large decrease of the intensity
of the simple cubic lines. These effects suggest that the large
non-hydrostatic component has started to destroy the chemical
order. Chemical disorder, as expected, is also concomitant
with a large decrease of the total magnetic moment. Above
20 GPa the sample becomes almost nonmagnetic and the unit
cell parameter follows a normal compression curve, in the
continuity of the low pressure equation of state (figure 9).

4. Discussion

In ordered Pt3X compounds, each X transition metal site is
surrounded by 12 Pt sites with no direct exchange interaction

with other 3d transition metal sites. The magnetic properties
in these compounds are dominated by the X/3d and Pt/5d
hybridization. It is no longer the case in the disordered phases
where direct X—X 3d hybridization occurs. This results in a
loss of ferromagnetic order and in a paramagnetic state.

Several band-theoretical approaches within the local-
spin-density approximation (LSDA) have been applied to
investigate the magnetic properties of Pt3 X systems [2, 10, 17].
The electronic structure of Pt3X is characterized by a strong
hybridization of the 3d (X) transition metal and 5d Pt states.
The models currently used to describe this hybridization are
based on the assumption that the spin moment distribution
is fairly localized near the atomic site [8], and a similar
argument is made for the orbital magnetic moment [17]. The
5d Pt and 3d X orbitals are localized and hybridization occurs
mainly along the axis between the two atomic sites. The
details of this hybridization are described in [2], where the
electronic structure of Pt3X compounds is calculated self-
consistently using the local spin density approximation and the
fully relativistic spin-polarized LMTO method in the atomic-
sphere approximation. The Pt 5d states are split into d3/, and
ds» states due to a strong spin—orbit (SO) coupling. This SO
interaction partially removes the degeneracy of the d band in
the 5d systems and can lead to the presence of an important
orbital moment, which is usually almost completely quenched
due to the itinerant character of the d electron and the crystal
field effect. For the X 3d band, the exchange field dominates
the spin—orbit coupling, so that the orbital moment is very
small compared to the spin moment.

These calculations also show that hybridization with the
exchange split X 3d states leads to a strong polarization of Pt 5d
states at the Fermi level. In Pt;Mn the Mn 3d majority band is
nearly filled up, whereas the minority one is almost empty and
gives rise to a large spin magnetic moment at the Pt site. In
Pt3Cr the majority band is only partially filled and the minority
one is empty. This results in the prediction of a very small spin
magnetic moment at the Pt site [2, 17]. Experimentally, it is
found to be close to zero [6, 7].

We have seen that in PtzMn,Cr_,, the Pt Ly XMCD
signal can be expressed as a simple superposition of pure ‘Pt—
Mn’ (i.e. spin-related) and pure ‘Pt—Cr’ (i.e. orbital moment-
related) signals. The simultaneous presence in the alloy of
the two different 3d metals does not seem to introduce any
additional effect to the simple combination of the properties of
the two parent binary alloys. This surprising result was already
observed by Maruyama [18].

Our data is therefore compatible with the following
interpretation: the competition between the role of Mn/3d and
Cr/3d bands does not lead, as previously expected [5, 9], to a
progressive Pt single magnetic moment rotation when varying
x between 1 and 0, but, to the coexistence of opposite Pt spin
‘Mn-induced’ and Pt orbital ‘Cr-induced’” magnetic moments.
The total Pt magnetic moment varies between two opposite
values for x = 1 and 0, but remains on the same axis. Our
data on the Pt Mn, Cr,_, alloy (figure 2) strongly suggests that
the magnetization of Pt is independently influenced by the Cr
or Mn 3d orbitals. This result is consistent with the theoretical
picture, whereby Pt 5d and transition metal X 3d hybridization
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occurs mainly along the axis between the two atomic sites. The
independence of the Pt/Cr and the Pt/Mn hybridization can
originate from the geometry of the Pt 5d orbitals involved in
the hybridization with the X 3d orbitals [2].

The By, and By, states at the Pt site in Dy, symmetry
hybridize with the E, and T, state of the X site. The basis
function for the By, and By, states are respectively, d,2_,»
and dy,. These orbitals are centered around the Pt—X bond
axis and overlap mainly with the corresponding X site 3d
state. There is probably almost no mixing between the Pt
states hybridized with the Cr states and the Pt states hybridized
with the Mn states. This geometrical picture of hybridization
oriented along the interatomic axis receives strong support in
the work of Lu, Barry and Klein [10], who calculated the
magnetization density of various Pt3Cr and Pd;Cr compounds
and compared the results to structure factor measurements. The
spin density around the Pt site in Pt3Cr does not present a
spherical contour centered around the Pt atom, as previously
calculated in their paper (see figure 5a of [10]), but small lobes
centered along the Pt—Cr axis (see figure S5c of [10]). This
geometry is directly calculated from the Fourier transform of
some measured magnetic form factors.

We then varied the 3d/5d hybridization strength in the
Pt3Crp5Mng s compounds by applying pressure. As shown
in figure 3, the shape of the signal changes only slightly
with pressure. We still find, as at ambient, that the signal
can be decomposed rather well (although not perfectly) into
PtsMn (i.e. spin) and Pt;Cr (i.e. orbital) components at all
pressures. Moreover, we observe that the ratio between the
Cpoamn and Cpyer coefficients evolves slightly with pressure
(figure 4), from a value close to 1 (1.2 at ambient pressure)
to 1.3 at 15 GPa, to ~2 above 15 GPa. This trend suggests
that the orbital component to the total moment on Pt (induced
through hybridization with the Cr 3d orbitals) is less sensitive
to pressure.

An important point which needs to be clarified in this
picture is ‘why the Mn contribution is always found to be
slightly stronger than that of Cr for samples A—C (x = 0.5),
and why this is enhanced with pressure’.

We can propose two explanations for this:

(1) The small difference between the Mn and Cr influence at
x = 0.5 could originate from a small direct Mn/Cr 3d
orbital interaction, which is present at ambient and is
enhanced with pressure. This could possibly also explain
why the linear combination of the ambient pressure Pt;Cr
and Pt3Mn signals does not perfectly reproduce the data
at high pressure up to 17 GPa. However, this explanation
would not be consistent with the evolution of the signals
at higher pressures (P > 17 GPa), the shape of which is
nicely reproduced.

(2) The difference between the influence of Mn and Cr is more
simply related to the different strength of their respective
magnetic induced polarization on the Pt 5d band. This
hypothesis agrees with the observation that the increase
with pressure of the Pt L,3 XMCD signals in PtMng sCrq 5
and in Pt3Cr are similar. This similarity rejects important
direct X—X interactions below 15 GPa.

In addition, the amplitude of the XMCD signals at both
edges is seen to increase with pressure up to the limit of
solidification of the pressure transmitting medium (~14-
15 GPa for the water/alcohol mixture). A similar increase
under pressure for the L, and L; XMCD signals was also
observed for the pure Pt3Cr compound (figure 5), yielding
a pressure independent L3/L, XMCD ratio, and thereby a
constant value for L./S,. This strongly supports a non-
interacting spin and orbital magnetic moments scheme. Our
high pressure data enable us to conclude that at 14 GPa the
spin and orbital polarization of the Pt 5d band are respectively
augmented by about 80% and 60%, without any significant
interaction between them. At such pressures the Pt—X (X = Cr
or Mn) distance is reduced by about 2.4%. The electronic
structure of the Pt3CrysMngs compounds is very stable and
this important distance variation just induces large increases in
the spin and orbital magnetic moments on the Pt site.

Although the relative weight of the Pt-Mn and Pt-Cr
components does vary somewhat with pressure, both lead
roughly to the increase by the same magnitude of their
induced Pt magnetization, within the error bars. This is
assumed in the first principles calculations done in [17] of
the magnetic properties of various Pt3X systems, including
Pt;Cr and PtsMn, where it is found that the ‘spin magnetic
moment within the muffin-tin spheres are rather insensitive to
slightly different choices of the sphere radius. Also, a very
good agreement is found with measurements of [6].

The x-ray diffraction results show a deviation in the
compressibility between 5 and 15 GPa with a maximum
at 10 GPa. In this pressure range, we also observe an
important increase of the magnetic moment on Pt. The slight
volume expansion, which can be connected to a ‘ferromagnetic
inflation’ of the atomic volume, can be related to a total
magnetic moment increase (mainly on Cr and Mn), while the
increase of the Pt magnetic moment is due both to the increase
of total magnetic moment and to the increase of the overlap
between the Pt 5d electrons with the Cr and Mn 3d electrons.

The total magnetic moment in this system is extremely
sensitive to uniaxial stress, as demonstrated by the XMCD
experiments with silicon oil as the pressure transmitting
medium (figure 4). This can be explained with the onset of
important direct X—X interactions, which occurs in parallel to
the loss of chemical ordering, visible around 13.5 GPa with an
important broadening, combined with a large decrease of the
intensity of the simple cubic lines (see figure 8).

We see a two step increase in the width of the peaks, one
at ~10 GPa, and one at 13 GPa. The first one corresponds
to the loss of hydrostaticity with the solidification of the
pressure transmitting medium, while the second only affects
the superstructure peaks (110) and therefore corresponds to the
loss of chemical order.

5. Conclusion

We performed measurements on the Pt3;Mn,Cr;_, alloy, which
show that the magnetization of Pt is independently influenced
by the Mn or Cr 3d orbitals. We find that the magnetic moment
on Pt, and its decomposition into spin and orbital components,
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is uniquely determined by the relative number of Mn and Cr
neighbors. This result is consistent with the theoretical picture,
whereby Pt 5d and transition metal X 3d hybridization occurs
mainly along the axis between the two atomic sites. We
observe a small difference between the influence of Mn and
Cr, related to the different strength of their respective magnetic
induced polarization on the Pt 5d band.

We then investigate the effect of pressure on the
magnetization of Pt in the PtsMn 5Cry s alloy. Here we see
that the Pt—Mn (i.e. spin) and Pt—Cr (i.e. orbital) components
to the signal both undergo an important increase with pressure.
Our high pressure data enable us to conclude that at 14 GPa the
spin and orbital polarization of the Pt 5d band are augmented
by about 70%, without any interaction between them.

The platinum site carries an important magnetic orbital
moment induced by Cr, which does not interact with the spin
magnetic moment. This is rather surprising in a 5d metal where
the presence of an orbital moment usually results from a large
spin—orbit coupling.
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