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Abstract. The Fe62Ni20Cr18 valence band was studied by scanning the photon energy across the 2p3/2 core-
level threshold of each element of the alloy. A resonant enhancement of the weak 3d-like features was
observed. In pure transition metals, similar valence band resonances are explained by a radiation-less
Raman de-excitation emission, which is active at threshold and degenerate with the two-hole satellite of
direct photoemission. Present structures are associated to satellite features occurring in Fe62Ni20Cr18, and
their intensities and binding energies are compared to those of the pure metal components. The alloy
satellite resonant behaviour reveals some peculiar modifications of: a) the crossover between the radiation-
less Raman scattering and the Auger emission regimes; b) the ratio of the relative intensities of the main
and satellite peaks. We mainly assign these differences to the hetero-nuclear bonds in the alloy.

PACS. 79.60.-i Photoemission and photoelectron spectra – 81.05.BX Metals, semimetals, and alloys

1 Introduction

Alloys are an important class of materials with a peculiar
surface chemical reactivity, which makes them good candi-
dates for technological applications in the field of hetero-
geneous catalysis [1–3]. Many industrial catalysts consist
of solid surfaces with several metallic elements since alloy
materials have more specific and effective chemical prop-
erties than pure metals. Several studies [4–7] have shown
that the formation of hetero-nuclear metal-metal bonds in
bulk or surface compounds have a profound effect on the
intra-atomic density of the electronic states of each metal
alloy component. A common effect observed in bulk, as
well as at surfaces, is an energy shift of the core levels
due to a net charge transfer between component atoms of
the alloy. However, theoretical studies [4,7] showed that
the charge transfer picture does not fully account for the
measured core level shifts and line shapes, which are of-
ten due to many body final state processes. On the other
hand, for bulk alloys made of transition metals, there is a
strict correlation between core level shifts and the density
of d electrons located at each metal component [4,5].

In the present work we studied the electronic struc-
ture of the Fe62Ni20Cr18 alloy by valence band (VB) reso-
nant photoemission measurements at the 2p3/2 core level
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thresholds of Ni, Fe and Cr. Resonant photoemission spec-
troscopy [8–10] is exploited in condensed matter to get
information on the electronic state localisation, coupling
between initial and final states, and, in the case of com-
pounds, on any electronic modification induced by hetero-
nuclear chemical bonds. Experimentally [11], the resonant
processes give rise to intensity enhancements of specific
regions of the valence band, when the impinging photon
energy is swept through the energy of a core level. A rig-
orous description [12] of the phenomenon would consider
the excitation-decay process at the core-level threshold as
a whole process connecting initial and final states. A sim-
pler picture considers, instead, subsequent independent
steps. In the latter picture, the enhancement is caused
by the overlapping or, possibly, the interference between
direct VB photoemission and other decay paths follow-
ing the core-level excitation and leading to the same final
state of photoemission. In other words, the direct pho-
toemission channels from the valence band may add to,
or interfere with the concomitant auto-ionisation channel.
Of course, any detection of the considered decay path de-
pends crucially on its probability as compared to the core-
hole life-time. In the case of weakly interacting systems
like Ar/Pt (111), it was shown that the coupling of Ar and
empty substrate states above EF represents a mechanism
for delocalisation [13]. If the transition probabilities of the
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direct photoemission and de-excitation channels are com-
parable, their interference leads to the characteristic Fano
resonance [14]. Strong Fano modulations are observed in
valence band photoemission at the 3d core level threshold
of several transition metals and Fano-like modulations are
observed at 3p and 2p core level thresholds of several tran-
sition metals and their oxides [9–11,16].

Applying more recent theoretical [3,15] and experi-
mental [16–18] approaches to resonant photoemission, a
more advanced understanding of the process is now avail-
able. Weinelt et al. [16] performed resonant measurements
at the 2p core level threshold of Ni demonstrating that the
interpretation of the experimental data needs to distin-
guish between two different processes, which behave dif-
ferently with photon energies: the so called Radiation-less
Raman (RR) scattering regime, that occurs, via virtual
excited states, at the 2p3/2 core level threshold (start-
ing already for photon energies at the onset of absorp-
tion), and the Auger (A) regime, that in the absence of
multi-electron effects is expected to take place as soon
as a screened core-ionised state is created (2p3/2 photoe-
mission binding energy). In general, neither the onset nor
the maximum of absorption coincide with the 2p X-ray
photoemission (XP) binding energy, because many body
effects (correlation, screening) affect both the absorption
and photoemission processes in different ways. For Cr and
Fe metals, the crossover from the RR to the Auger regime
is observed before the XAS maximum, at and below BE,
respectively. For Ni [17], the crossover occurs at the ab-
sorption edge maximum because of peculiarities of the
XAS process in Ni, e.g., the absence of correlated holes
at the Ni Fermi level.

In the RR regime, the kinetic energy of emitted elec-
trons increases linearly versus the photon energy and thus
each resonant structure is observed at constant binding
energy. Moreover, in the Auger regime the kinetic energy
(of the Auger electrons) depends on the excitation energy,
and each feature is revealed at variable binding energy.
Within the above multiple step picture, the Auger regime
is favoured as long as the delocalisation time of the whole
process is shorter than the core-hole life time [15,19].

Recent photoemission measurements [19] at the Cu
2p3/2 edge, moreover, show that the Radiation-less Raman
effect is also present for excitations to the continuum of
states. Thus, RR scattering can be related to excitations
to delocalised/itinerant states, and the resonant photoe-
mission and RR scattering are general features of pho-
toemission, independently of the degree of the electron
localisation in the system [19].

In the present paper we report on a resonant photoe-
mission study of a single crystal of Fe62Ni20Cr18. The ele-
ment specificity of the technique was used to separate the
contributions of each alloy component within the VB pho-
toemission yield by means of the local character of core-
level threshold excitations. We found that the intensity
of some features of the Fe62Ni20Cr18 valence band were
strongly dependent on the impinging photon energy. In
particular, by scanning the photon around the Ni and
Fe 2p3/2 edges, we clearly observed the development of

a strong resonance feature in agreement with the well-
known satellites of the respective pure metals. The bind-
ing energy of these emission peaks initially remains at a
constant value up to some photon energy below the ab-
sorption edge maximum, according to the existence of a
RR channel in the alloy, and, thereafter, disperses linearly
with the photon energy. A much weaker Cr satellite is ob-
served by scanning the photon around the Cr L3 edge,
nevertheless it follows the same dispersion of the iron and
nickel RR and A features.

The binding energies of the satellites and their inten-
sity dependence on the photon energy were also investi-
gated to look for possible modifications of the correlation
energies upon the alloy formation.

2 Experimental

The experiments were performed at the INFM beam line
ALOISA [20] of the ELETTRA synchrotron radiation
source in Trieste, Italy. The spectra were recorded at
normal emission by a hemispherical electron analyser de-
scribed elsewhere [21] and the X-ray beam was imping-
ing on the sample surface at a grazing angle less than
10 degrees. All the measurements were taken with trans-
verse magnetic light polarisation i.e. electric field normal
to the sample surface. This geometry enhances the relative
weight of the photoemission over the Auger signal. By us-
ing a pass energy of 30 eV, the electron contribution to the
total energy resolution was about 0.5 eV. The photon en-
ergy was changed in steps of about 0.15 eV over an interval
of about 10 eV centred in the energy region of the 2p3/2 ab-
sorption edges of Ni, Cr and Fe. The ALOISA monochro-
mator was operated with an energy resolution of about
0.2 eV since it is crucial to use a photon beam energy res-
olution narrower than the absorption line width [15] for
resonant Auger measurements. In the present experiment
these conditions were always fulfilled.

The Fe62Ni20Cr18 single crystal was grown by Metal
Crystal and Oxides (Cambridge-UK). The ternary alloy
has a cubic structure and the face exposed to the syn-
chrotron light was (111), as revealed by X-ray diffrac-
tion analysis. Order and cleanliness of the crystal surface
were checked by RHEED and XPS techniques. The sur-
face was prepared by several cycles of mild sputtering and
annealing procedures. Oxygen, carbon and sulphur con-
taminants, initially present, were reduced to a trace lev-
els. The base pressure during measurements was less than
3.9 × 10−8 Pa.

The annealing procedure did not affect the nominal
bulk concentration of the alloy components at surface
within a few %, as deduced by a specific XPS check.

3 Results

Valence band photoemission spectra of the alloy, taken
for photon energies around the 2p3/2 core-level threshold
of Ni, Fe and Cr, are shown in Figure 1. In each case, res-
onant intensity modulations are observed. Comparing the
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Fig. 1. Two dimensional representation of the valence band photoemission spectra of the Fe62Ni20Cr18 sample across the
L3 edge of Cr (a), Fe(b) and Ni (c), respectively.

three series of spectra among them and with the analogous
spectra of pure metals [16,17], quite marked differences
can be singled out in the resonant behaviour.

Starting from the spectra taken at the Ni-2p3/2 core-
level threshold, (Fig. 1c), we observe already at the lowest
photon energies a feature close to the Fermi level (EF)
mainly due to 3d electrons, and a satellite feature at
6.3 eV. The intensity and the binding energy of the for-
mer peak do not depend on the photon energy. The latter
structure is first observed at fixed binding energy and then
shifts versus photon energy while its intensity increases
significantly. Specifically, it remains at a nearly constant
binding energy up to hν = 853.2 eV and, then, moves
towards higher binding energies with a linear dependence
on photon energy. The satellite intensity enhancement at
the RR/A crossover is about 2.64 times the off-resonance
valence band intensity maximum (VBIM) and continues
to increase up to hν = 854.0 eV (maximum of the absorp-
tion) and then attenuates visibly. As already mentioned,
this behaviour is explained by the presence of two differ-
ent processes at threshold: the radiationless Raman and
the Auger regimes.

The spectra of Figure 1b were acquired by varying the
photon energy across the Fe-2p3/2 core-level threshold. At
low photon energies, the valence band shows electron emis-
sion essentially at the Fermi level, but, moving the pho-
ton energy towards the absorption edge maximum, the
RR- feature appears at about 4.2 eV below EF. By in-
creasing the photon energy, it remains at constant bind-
ing energy up to hν = 707.8 eV (crossover between RR
and Auger regimes) and, successively, moves linearly to
higher binding energies. The peak intensity increases up
to hν = 709.3 eV (Fe absorption maximum) and then

slowly decreases; it is about 3.23 times the off-resonance
VBIM at hν = 707.8 eV.

The valence band spectra for the Cr-2p3/2 core-level
threshold, Figure 1a, mainly consist of a feature close
to EF, and a weaker shoulder at higher binding energies;
both intensities are scarcely dependent on photon energy.

In order to make the RR-satellite behaviour more evi-
dent, we subtracted a spectrum taken at a photon energy
well below the expected resonance region from each set of
spectra (see Figs. 2a, 3a, and 4a). This procedure shows
the presence of the satellite at about 4.6 eV also in Cr. It is
weaker than the Ni and Fe satellites, but it shows a similar
behaviour versus the photon energy. The satellite energy
remains fixed up to hν = 575.0 eV (Cr crossover in the
alloy), while the peak intensity grows to hν = 576.2 eV
(Cr absorption maximum in the alloy). The satellite in-
tensity is 15% larger than the off-resonance VBIM at the
RR/A crossover.

4 Discussion

The origin and the photon energy trend of Ni, Fe
and Cr RR-satellites in pure elemental samples are well
known [16,17] and are assigned to a two-hole valence band
final state [9] which is reached through the RR channel. It
turns out that the Auger channel becomes energy degen-
erate with the RR channel at a core level threshold. In the
binding energy representation the different photon energy
dependence of the two events is responsible for a splitting
into two distinct maxima, with the Auger feature moving
away from the constant-binding-energy RR feature for in-
creasing photon energies. The Auger channel opens for
photon energies before the absorption edge maximum for
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Fig. 2. a) Selected valence band spectra measured at photon energies ranging from off-resonance to the maximum of the
Ni L3 absorption coefficient. The spectra shown are the result of the removal of the off resonance spectrum from the acquired
spectra of Figure 1c. b) The Ni L3 absorption profile: the shadowed region corresponds to the photon energies of the spectra
shown in a). c) Binding energy dispersion versus the photon energy of the Ni satellite position: straight lines are placed as a guide
for the eye in correspondence of the average binding energy in the RR regime and at fixed kinetic energy in the Auger regime.

each elemental constituent of the alloy, and for Cr and
Fe metals [17]. Interestingly, it is observed at the ab-
sorption edge maximum for Ni metal [17]. A comparison
with the 2p XP binding energies, available for Ni, Fe and
Cr metals, shows that the Auger channel opens at the
2p XP binding energies for Cr and Ni, which corresponds
to the creation of a screened core-ionised final state that
can relax by the Auger effect. In general, this energy does
not coincide with the absorption maximum, since some
additional hole-hole correlation energy is needed in order
to create the absorption state. This is actually observed
for Cr and Fe, for which some hole-hole correlation energy
is responsible for the difference between the XP binding
energy and the absorption maximum. In the case of Ni, in-
stead, the BE and absorption edge maximum coincide [17],
indicating that the final state of 2p photoemission and ab-
sorption are the same, and the XAS process can be viewed
as a one-particle process.

The features observed in Fe62Ni20Cr18 at the
2p3/2 core edge of each alloy component behave similarly.
Although their general trends are consistent with liter-
ature findings in the pure metals, some peculiar differ-

ences allow us to single out specific aspects of the metal
bond formation in ternary alloy compounds as compared
to their parental metals, stressing that VB resonant pho-
toemission measurements can show those electronic mod-
ifications induced by the alloy bonding at each elemental
site.

Figure 2 shows (a) the Ni valence band spectra af-
ter the subtraction of the off-resonance spectrum, (b) the
Ni 2p3/2 absorption spectrum and (c) the binding en-
ergy dispersion of the Ni RR satellite and Auger peak
versus photon energies. As shown in Figure 2c, the line
at a constant binding energy of 6.3 eV ± 0.5 eV rep-
resents the energy of the RR enhanced satellite peak,
while the energy of the Auger yield is the line at con-
stant slope. The onset of the energy dispersion occurs at
the intersection of the two linear slopes and represents,
within the estimated uncertainty error, the crossover en-
ergy between the two regimes. We notice that, unlike pure
Ni [17], the crossover does not coincide with the absorp-
tion maximum, but occurs at about 0.8 eV below it. This
suggests that the X-ray absorption cannot be considered
as a one-particle process for Ni in the alloy and that a
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Fig. 3. a) Selected valence band spectra measured at photon energies ranging from off-resonance to the maximum of the
Fe L3 absorption coefficient. The spectra shown are the result of the removal of the off resonance spectrum from the acquired
spectra of Figure 1b. b) The Fe L3 absorption profile: the shadowed region corresponds to the photon energies of the spectra
shown in a). c) Binding energy dispersion versus the photon energy of the Fe satellite position: straight lines are placed as a guide
for the eye in correspondence of the average binding energy in the RR regime and at fixed kinetic energy in the Auger regime.

considerable fraction of Ni atoms of the alloy have more
than one d-hole in the ground state. In addition, the rapid
evolution into an Auger feature indicates some delocaliza-
tion of the two holes-state in the valence band, as follows
also from the similar interpretation [16,17] done for pure
transition metals with partially filled d-bands. We also
note that the measured energy of the Ni satellite (6.3 eV in
the alloy against 6.0 eV in pure Ni) shows an almost equal
binding energy of such multi-electron excitation within the
uncertainty error.

The above findings suggest some delocalisation of the
alloy states at Ni sites, though some charge transfer
from Ni to the neighbouring atoms cannot be excluded.
Of course, detailed calculations on complex systems, such
as our alloy, would be necessary for a more quantitative
description of the data. However, within the present phe-
nomenological framework, we can suggest that by alloy-
ing, Ni valence states mix to the neighbouring Cr and
Fe states, leading to both a small charge transfer and
a 3d level spreading. The whole result should give rise
to a decrease of the correlation energy and an invariant
value for the satellite binding energy. This framework is
also consistent with the findings on Fe and Cr, as discussed
in the following.

The iron satellite at 4.2 eV ± 0.5 eV, Figure 3, shows
behaviour very similar to that of Ni in Fe62Ni20Cr18. It
overcomes the main peak at EF, starting the transition
from the RR- to the A-regime well below the absorption
maximum (about 1.5 eV, as in Fe metal), and occurs at
higher binding energy, almost 1.0 eV, than the satellite
of the pure metal. It is worth noting that the absorp-
tion maximum is considered here and in the following just
as a convenient reference energy. Unlike Ni in the alloy,
the Fe crossover between the RR- and A-regime is at the
same energy as in the pure metal, suggesting a similar hole
correlation energy both in pure Fe and in the alloy [17].
Moreover, the strong satellite intensity further suggests
that, similarly to the pure metal, the excitation states are
scarcely delocalised at the Fe site. Thus, alloying does not
increase delocalisation of Fe 3d levels, but rather induces
a pure charge transfer to Fe atoms, while the hole corre-
lation energy remains unvaried.

For Cr (Fig. 4), the transition from the RR- to the
A-regime occurs below the absorption maximum taken as
a reference energy, both in the alloy and in the metal (1.2
and 2.0 eV, respectively), confirming the importance of
many body effects in both materials; moreover, the bind-
ing energy of the satellite in the alloy is higher than that
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Fig. 4. a) Selected valence band spectra measured at photon energies ranging from off-resonance to the maximum of the
Cr L3 absorption edge. The spectra shown are the result of the removal of the off resonance spectrum from the acquired spectra
of Figure 1a. b) The Cr L3 absorption profile: the shadowed region corresponds to the photon energies of the spectra shown
in a). c) Binding energy dispersion versus the photon energy of the Cr satellite position: straight lines are placed as a guide for
the eye in correspondence of the average binding energy in the RR regime and at fixed kinetic energy in the Auger regime.

in pure Cr by 1.1 eV, similarly to Fe in Fe62Ni20Cr18. The
intensity of the satellite is quite weak in both the alloy
and Cr metal at low photon energies, and increases by
factors of 0.15 and 1.56 at resonance for the alloy and
the metal [17], respectively. The weak resonant increase
in the alloy may be due to an increased valence hole de-
localisation and a decrease of the Cr correlation energy
in the alloy with respect to the pure metal. A high den-
sity of Cr empty states is confirmed by absorption data
in Fe62Ni20Cr18, and, thus, Cr states, although of high
density, should be quite delocalised with respect to the
other metal sites.

Unfortunately, we do not know the 2p BEs of the alloy
components and, thus, we cannot carry out an analysis of
the transition from the RR to the Auger regime relative
to the absorption maximum for each component as done
for Cr, Fe and Ni pure metals [17]. Nevertheless, we can
reasonably suppose that the BEs of Cr and Fe in the alloy
are lower than the absorption maximum of their parent
metals since Cr and Fe are expected to remain correlated
hole systems even in the presence of a strong charge trans-
fer. In the case of Ni, instead, a charge transfer upon al-

loying can add a hole at Ni making Ni a multiple hole
system for which the BE and the absorption maximum
are not expected to coincide. It is interesting to observe
that according to the present model, Ni in the alloy resem-
bles the behaviour of Cr and Fe pure metals, rather than
Ni metal: the crossover and the maximum of absorption
do not coincide, and the BE is likely to be lower than the
absorption maximum.

A summary of the results for the Fe62Ni20Cr18 alloy is
reported in Table 1.

It is worthwhile observing that alloying modifies the
satellite intensities of each component of the alloy. Par-
ticularly, the resonant process is highly intense at the
2p3/2 threshold of Fe, while it is almost quenched at
Cr-2p3/2 and reduced at Ni-2p3/2 thresholds. The res-
onant satellite enhancements at RR/Auger crossovers,
normalised to the valence band maxima of off-resonance
spectra, are reported in Table 2 together with the anal-
ogous results for pure metals [16,17]. We observe that
the resonant intensity enhancements as measured at
RR/A crossover scale from Fe to Ni to Cr, differing from
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Table 1. Summary of the present results on Fe62Ni20Cr18. The estimated uncertainty error is reported for each measurement.

Metal edges in
Fe62Ni20Cr18

Satellite
intensity

Satellite
energy

Crossover between RR
and Auger regimes

Cr-2p3/2 edge weak 4.6 ± 0.5 eV
(3.6 eV for the
metal)

1.2 ± 0.2 eV below the
absorption maximum

Fe-2p3/2 edge strong 4.2 ± 0.5 eV
(3.2 eV for the
metal)

1.5 ± 0.2eV below the
absorption maximum

Ni-2p3/2 edge strong 6.3 ± 0.5 eV
(6.0 eV for the
metal)

0.8 ± 0.2 eV below the
absorption maximum

Table 2. Intensity enhancement results at RR/A crossover for each alloy element in Fe62Ni20Cr18. The estimated contribution
of each element to the total 3d DOS is scaled by the contribution of each element to d valence electrons. The analogous
enhancement for each pure element is reported for comparison.

Element in Fe62Ni20Cr18 Cr Fe Ni

Estimated contribution of each element to the total 3d DOS 13% 61% 26%
Intensity enhancement (present data) 0.15 3.23 2.64
Intensity enhancement of each pure element [16,17] 1.56 2.85 7.07

the pure metal case where they scale, instead, from Ni
to Fe to Cr.

In order to establish the possible influence of the alloy-
ing formation on this behaviour, we took into account the
alloy stoichiometry, the 3d-subshell photoionization cross-
section [22] of each element and, moreover, the local char-
acter of the resonance process discussed above. We note
that the ratios of the 3d photoionization cross-section of
the alloy constituents are quite constant for the energies
in the range of the experiment. Thus, the relative con-
tribution of each element to the valence band emission is
expected to remain unaltered across any of the three core
level threshold excitations. Actually, the measured valence
band line shapes in the off-resonance conditions are prac-
tically identical. This allows us to directly consider the
maximum valence band emission in the off-resonance con-
dition as a reference to measure the intensity resonant en-
hancements of each elemental constituent. On the other
hand, instrumental effects on the spectrum line shape due
to the energy resolution, both of the electron analyser and
the photon monochromator, can be excluded as negligible
for our working conditions.

If the number of 3d electrons for each element would
be similar to that of each pure metal, that is, we assume
negligible charge transfer upon alloying, we expect that Cr
contributes to be about 13%, Fe to be about 61% and Ni
to be about 26% of the total 3d DOS. These percentages
are obtained upon weighting the stoichiometric numbers of
the alloy by the nominal valence of the metal constituent
(5, 7, 9, for Cr, Fe, Ni, respectively). Then, considering the
absolute values of the 3d sub-shell photoionisation cross-
sections, the contributions of Cr and Ni 3d emission to
the total valence band reduce and enhance with respect
to that of Fe, respectively. In other words, both stoichio-
metric and cross-section considerations support the exper-
imental observation of the resonant enhancements scaling
from Fe and Ni to Cr.

Table 2 summarises our findings for the intensity en-
hancement at the RR-A crossover of each alloy element.

Currently, radiationless Raman emission is interpreted
as being related to the presence of localised intermediate
electronic states [15,18], although this interpretation is
in conflict with very recent experiments [19] which show
RR scattering processes even for a continuum of states.
In our opinion, those quasistationary intermediate states
have an important role also in the resonant processes
occurring in the ternary alloy, although the local envi-
ronment of each component, as selected by scanning the
photon energy across threshold, is affected by alloying. It
occurs a higher delocalisation of the two holes in the va-
lence band than that of the pure components of the alloy,
and the coupling between filled and empty states at res-
onance is consequently modified. According to our data,
the need of a high partial density of 3d states above the
Fermi level is not at all stringent to obtain an intense res-
onant emission, but rather, the presence of localised qua-
sistationary intermediate states is essential. In fact, the
number of empty 3d-states in the local DOS of Cr is much
higher than Ni and the resonance at the Ni site is more
intense than that at Cr site.

5 Summary and conclusions

Our study represents the first application of resonant pho-
toemission to Fe62Ni20Cr18 ternary alloy. The results show
that atomic-like effects are modified at the Cr, Ni and
Fe sites with respect to the pure metals.

The valence band spectra of Fe62Ni20Cr18 show a res-
onant enhancement of the Cr, Fe, Ni satellites at the
edges of Cr, Fe and Ni, respectively. For each component,
the energy degeneracy of the valence band photoemis-
sion satellite and the RR de-excitation channel opening
at the 2p3/2 core level threshold, allows us to locate the
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satellite by the resonant enhancements observed at these
edges. These satellites turn into Auger structures as soon
as the photon energy is scanned across the 2p3/2 core level
thresholds in Fe62Ni20Cr18, similar to the pure elements.

The satellite binding energy positions in the alloy
change with respect to pure metals. Notably, changes are
also observed by looking at the photon energy of the
crossover between the Radiationless Raman regime and
the Auger emission. Cr and Fe show the crossover be-
low the absorption maximum as seen in pure metals, in-
stead Ni has the crossover at the absorption maximum in
pure Ni and below it in the alloy. This difference suggests
several effects: the presence of more than one hole in Ni, a
partial charge transfer towards the other metals, changes
of the hole correlation energies as well as of the electronic
structure built by the hetero-nuclear bond formation.

The alloy formation also modifies the intensity of the
resonant emission at the Ni, Fe and Cr 2p3/2 core level
thresholds. In particular, Ni 2p3/2 satellite intensity is re-
duced, while the Fe intensity is enhanced if compared to
pure elements, showing that the behaviour of the reso-
nance at Ni and Fe 2p3/2-edges in the alloy is considerably
different from pure metals.

All species are affected by alloying through a local
DOS redistribution, but a charge transfer is likely to oc-
cur mainly from Ni to Fe. Charge transfer occurring upon
alloying modifies the dynamical properties of the system
influencing the satellite binding energies and intensities.
In conclusion the differences found in the VB resonant
behaviour of Fe62Ni20Cr18 at the Fe, Cr, Ni 2p absorption
edges with respect to each other and to the pure met-
als, might be due to a combination of charge transfer and
multi electron processes.

We thank INFM for economic support during the stage at
Elettra.
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