
Eur. Phys. J. B 48, 249–254 (2005)
DOI: 10.1140/epjb/e2005-00388-7 THE EUROPEAN

PHYSICAL JOURNAL B

From antiferromagnetic to ferromagnetic coupling
for V adatoms on Co(001) substrates
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Abstract. We discuss the polarization of V atoms on Co(001) substrates within density functional calcu-
lations. For sub-monolayer coverage the coupling between V and Co is clearly of antiferromagnetic type
whereas it changes to ferromagnetic coupling in the case of a full V monolayer on Co(001). The results
obtained in the case of a sub-monolayer coverage are in agreement with recent X-ray magnetic circular
dichroism by Huttel et al. [Phys. Rev. B 68, 174405 (2003)]. The transition from antiferromagnetic cou-
pling (in the case of sub-monolayer coverage) to ferromagnetic coupling (for a full monolayer coverage) is
discussed in terms of local coordination numbers and V-Co hybridization. Comparison with Cr and Mn cov-
erages on Co(001) complicates the problem: i) submonolayer Cr coverage stabilizes the antiferromagnetic
coupling between Cr and Co atoms (like for V on Co(001) whereas a Cr monolayer on Co presents in-plane
antiferromagnetic coupling; ii) submonolayer Mn coverage stabilizes now the ferromagnetic coupling be-
tween Mn and Co whereas a Mn monolayer on Co(001) presents an in-plane antiferromagnetic coupling.
Competition between Co induced magnetism and surface induced magnetism at V sites is discussed.

PACS. 75.70.Rf Surface magnetism – 68.47.De Metallic surfaces – 82.45.Mp Thin layers, films, monolayers,
membranes – 75.70.-i Magnetic properties of thin films, surfaces, and interfaces

1 Introduction

Hattox et al. [1] showed that vanadium bulk undergoes
a transition from a paramagnetic (P) to a ferromag-
netic (F) configuration as the lattice parameter is in-
creased. Akoh and Tasaki [2] found small V clusters to
be magnetic. Also, Rau et al. [3] through electron-capture
spectroscopy concluded to the existence of ferromagnetic
order at the V(001) surface at odds with Full-potential
linearized augmented plane wave (FLAPW) method of
Ohnishi et al. [4]. Moruzzi and Marcus [5] have shown
that, for bulk vanadium, antiferromagnetic (AF) struc-
tures appear more readily than ferromagnetic structures.
Bouarab et al. [6]. have later shown that, also in the case
of V slabs, the AF solution is more probable as the F
one. The results of Ohnishi et al. [4] were corroborated by
other ab initio calculations until the work of Bryk et al. [7]
claiming a magnetic moment of 1.7µB at the surface of V.
Robles et al. [8] using a pseudopotential linear combina-
tion of atomic orbitals DFT method obtained similar re-
sults as those of Bryk et al. [7] but, within an all-electrons
approach the surface magnetization remains zero.
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Less controversial appears the case where vanadium
is in contact with a ferromagnet as in Fe/V multilayered
structures (see Vega et al. [9] for details). As discussed
by Izquierdo et al. [10] the induced spin polarization of V
slabs at the interface with Fe is of antiferromagnetic type.
The induced spin polarization of V depends of the geo-
metrical structure of the nanostructures considered. How-
ever, in all cases discussed (Fe/V superlattices or thin V
overlayers on Fe substrates) the induced polarization is
always short-ranged in agreement with recent XMCD re-
sults of Scherz et al. [11]. In the case of Co/V interfaces,
Huttel et al. [12] within X-ray magnetic circular dichroism
(XMCD) have extracted the vanadium and cobalt mag-
netic moments at the V/Co interfaces. The V moment
decreases with increasing V coverage but the coupling
between V and Co remains of antiferromagnetic type as
long as the V coverage remains much less than a mono-
layer. The magnetic moment per V atom is about 2 µB

whereas the magnetic moments at the surface of semi-
infinite Co(001) decreases when the V coverage increases.
For small V coverage a strong induced V moment is ob-
tained. This strong magnetic moment on V atoms de-
creases when the V coverage increases, for two reasons.
The first is related to the V-V distance. For very small
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Fig. 1. Positions of the V atoms in the unit cell consisting of 4 sites labelled by A, B, C and D. For V0.25E0.75 only the site A
is occupied by V atom, the other being empty. For V0.5E0.5 the V atoms are located at sites A and B whereas sites C and D are
empty. Finally, for V0.75E0.25, A, B, and C sites are occupied by V atoms where site D is empty. Black and grey dots represent
V atoms whereas white dots are empty spaces. The unit cell consists of 4 sites inside the dashed line.

V coverage this V-V distance remains large and the V
atom looks like (apart hybridization with Co) an isolated
V atom with high magnetic moment. For higher cover-
age the V-V distance decreases and the V atoms tend to
look like in bulk vanadium i.e. presenting a non-magnetic
behavior. The second reason of the decrease of the V mo-
ments versus coverage is connected to the fact (see Vega
et al. [9]) that V tends to kill the magnetization in its sur-
rounding i.e. when the V coverage increases the killing of
the Co moment increases also. All these effects will be dis-
cussed in Section 3 of this paper. Our calculations present
in this paper concern not only the submonolayer coverage
of V on Co(001) as determined by Huttel et al. [12] but
also a coverage by a thin film of V atoms.

We are not aware of any calculation on this system
but, recently, Izquierdo and Demangeat [13] have reported
on the magnetic configurations of a Co monolayer on Cr
substrates. Following this particular calculation as well as
those reported in Vega et al. [9] we discuss, in this paper,
the magnetic polarization of V atoms on the face centered
cubic (fcc) Co(001) substrate within TB-LMTO code. At
this point we may ask why we are performing calculations
on fcc Co slabs while bulk Co is hexagonal closed packed.
The reason is that our purpose is to explain the XMCD re-
sults of Huttel et al. [12] who have evaporated V and Co on
a cleaned Cu(001) surface. Thus, as discussed by Hong Li
and BP Tonner [14] when the Co coverage on Cu(001) ex-
ceeds two monolayers, Co grows to a well-ordered fcc-(001)
film via a layer-by-layer growth mode. The combination
of low-energy electron diffraction and angle-resolved X-ray
photoemission scattering shows that high quality fcc films
of Co up to 20 monolayers thickness can be stabilized at
room temperature by epitaxial growth [14].

We give a brief outline of the ab initio code used
in Section 2, then we report in Section 3 the magnetic
polarization obtained for various geometrical configura-
tions of V adatoms on Co(001) substrates. The fcc Co
substrate is modelled by a slab of 7 layers of Co atoms
with V adatoms on both sides. This 9-layer slab is sep-
arated to the next one by 5 layers of empty spheres.
Our model consist of various geometrical configurations,
namely i) V0.25E0.75/Co(001) i.e. a repeated two dimen-
sional cell containing one V atom and 3 empty spaces;

ii) V0.5E0.5/Co(001) i.e. a cell with two V atoms and
two empty spaces; iii) V0.75E0.25/Co(001) i.e. a cell with
3 V atoms and one empty space. These geometrical con-
figurations are reported in Figure 1. Also, calculations for
one, two and three V monolayers on Co(001) are reported.
The geometrical configurations consist in these cases of
a slab of 7 layers of Co with, respectively, one, two and
three V layers at each side of the Co slab. Again, this slab
(7 Co layers plus 2n (n = 1 to 3) V layers) is separated
to the next one by 5 layers of empty spheres. The suit-
ability of this model has been proven earlier by Khan [15].
The transition from antiferromagnetic coupling between
V atoms and Co substrate, for submonolayer coverage to
ferromagnetic coupling between V and Co for full mono-
layer coverage is rather hard to explain. In order to bring
in some clue we have also performed calculations for Cr
and Mn adatoms on Co(001).

Section 4 is devoted to the conclusion. The increase
of the concentration of V atoms at the surface of semi-
infinite Co substrate affects dramatically its induced po-
larization. This is linked to the fact that bulk vanadium
is non-magnetic i.e. the induced V polarization is strongly
reduced when the number of V atoms at the surface of
Co(001) increases.

2 Methodology

The calculations are performed using a scalar relativistic
version of the k space TB-LMTO method [17] with atomic
sphere approximation. This method is based on the den-
sity functional theory [18]. We used, for Co, the lattice
parameter for ferromagnetic phase which we obtained in
previous work [19] for different functionals.

The overlayer system is modelled, using the repeated
slab geometry [15] in which 7 layers of Co(001) with V
atoms coverage at both sides of the slab and separated
by five layers of empty spheres. These empty spheres are
sufficient to prevent interaction between slabs [15] which
is controlled throught vanishing dispersion in the direc-
tion perpendicular to the slab and vanishing charge in
the central layer of the empty spheres. All atoms (Co, V)
are located at ideal Co positions i.e. no structural mini-
mization is considered. More precisely, the V atoms at the
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Co/V interfaces are just replacing the Co atoms, one by
one. This is indeed not entirely correct and it was shown
by Tyer et al. [16] that relaxation may change the induced
polarization in the case of Fe/W interfaces. We agree with
this point of view but, in the present communication the
situation is more complex i.e. we have considered vari-
ous geometrical configurations and, in order to be fully
consistent, we had to perform full relaxation in all cases.
Nevertheless we have performed also a few calculations
with an inwards relaxation of 5% in order to check its ef-
fect on the V-magnetic map. For low V coverage, we have
restricted to a perfect two-dimensionnal ordered periodic
lattice of vacancies which may be not the ground state
configuration. A very perfect calculation should minimize
the forces acting on all surfaces atoms. Moreover it should
consider a Co-V exchange and check if this does not lead
to lower total energy. The calculations are performed using
an increasing number of k points until final convergence
is obtained in the irreducible Brillouin Zone. This is dis-
cussed in details in the Ph.D. thesis of Meza-Aguilar [20].
The description for the VxE1−x/Co(001), (where E is the
empty sphere and x is equal to 0.25, 0.50 and 0.75) needs
calculations with 4 inequivalent atoms per layer. In the
case of the nV/Co(001) (where n is 1, 2 and 3) we have
restricted to 2 inequivalent atoms per plane. This permits
us to consider both ferromagnetic and all in-plane anti-
ferromagnetic configurations. Exchange correlation func-
tional of Perdew-Wang-91 [21] was used to perform all
calculations.

3 Results

The aim of the present paper is twofold: i) the first part
is devoted to a a numerical determination of the mag-
netic map of V adatoms on Co(001) in the submonolayer
coverage in order to explain the results of Huttel et al.;
ii) the second part is to determine the magnetic polariza-
tion of a few V monolayers on Co(001). For submonolayer
V coverage the results obtained are in agreement with the
XMCD results of Huttel et al. [12]. However it is striking
to see a complete reversal of the V induced polarization
for a full V coverage. In order to get some clarification of
this change of polarization we have also performed similar
calculations for Cr and Mn coverages.

In this section we report the magnetic polarization
of various concentrations of V atoms on Co(001). With-
out doing any calculation we can say, following the fact
that isolated V atom presents a sizeable magnetic moment
whereas bulk vanadium is non-magnetic, that a submono-
layer V coverage of semi-infinite Co(001) will necessarily
present a strong V moment whereas, for films of V on
Co(001) the induced magnetization will be small.

We present first, results concerning a sub-monolayer V
coverage whose geometrical configurations are reported in
Figure 1. In this Figure 1 only the surface layer contain-
ing V atoms is reported. For all V concentrations, from
0.25 till 0.75 a sizeable magnetic moment per V atom is
always obtained. Moreover an antiferromagnetic polariza-
tion between the V and the Co atoms is predominantly

Table 1. Magnetic moments (in µB) for 3 concentrations of
V atoms on Co(001) slabs: a) V0.25E0.75 corresponding to con-
figuration a) of Figure 1; V0.50E0.50 corresponding to configu-
ration b) of Figure 1. Magnetic moments on the V atoms on
sites A and B are equal, due to symmetry; and c) V0.75E0.25

on Co(001) fcc substrate. For c) the magnetic moments on the
V atoms are found inequivalent. A, B, C, and D are the 4 sites
of the unit cell; E is the empty space. Co4 (Co1) atoms are in
the interface layer with V atoms (in the center of the slab).

(a) (b) (c)

V0.25 V0.50 V0.75

Atom Atom Atom

Va −2.72 Va −2.57 Va −1.67

Eb −0.01 Vb −2.57 Vb −1.67

Ec −0.07 Ec −0.12 Vc 0.86

Ed −0.07 Ed −0.12 Ed 0.11

Co4a 1.54 1.30 1.32

Co4b 1.54 1.30 1.32

Co4c 1.54 1.30 1.32

Co4d 1.54 1.30 1.32

Co3a 1.68 1.69 1.75

Co3b 1.64 1.69 1.75

Co3c 1.65 1.68 1.73

Co3d 1.65 1.68 1.73

Co2a 1.77 1.75 1.70

Co2b 1.77 1.75 1.70

Co2c 1.77 1.75 1.70

Co2d 1.77 1.75 1.70

Co1a 1.74 1.73 1.71

Co1b 1.74 1.73 1.71

Co1c 1.74 1.74 1.70

Co1d 1.74 1.74 1.70

obtained and the results are reported in Table 1. Let us
comment these results. First, when the V concentration
is low (0.25 monolayer) the magnetic moment on each V
atom is as high as 2.72 µB whereas the magnetic mo-
ments of the surface Co atoms (in contact with V) are
slightly diminished. This can be explained from the fact
that the V atoms are nearly isolated (at least far from
another V atom) and the Co atoms, being ferromagnetic,
are inducing magnetization on the V atoms. Second, when
the concentration is 0.5 monolayer with the geometrical
configuration displayed in Figure 1b, the V-V distance is
diminished. This leads to two effects: i) a small decrease
of the V magnetic moment and ii) a small decrease of the
Co magnetic moment. For a V concentration of 0.75 mono-
layer a strong decrease of the V moments is observed. More
precisely the V atoms at next nearest neighbor positions,
i.e. at A and B, display a sizeable decrease of their mag-
netic moments as compared to the 0.5 monolayer coverage.
Moreover the third V atom at C position (in the unit cell
shown in Fig. 1c) presents a ferromagnetic coupling with
the Co substrate and an antiferromagnetic coupling with
its nearest neighboring V atoms at A and B positions.
This last point is in agreement with what is known con-
cerning the onset of magnetism in bulk vanadium when
the lattice parameter is increased [5].
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Table 2. Magnetic polarization (in µB) of one (a), two (b) and
three (c) monolayers of V on Co(001) fcc substrate. Here, due
to periodicity we have restricted to unit cell of 2 inequivalent
atoms in order to consider, not only the simple ferromagnetic or
antiferromagnetic coupling between V and Co but also a pos-
sible in-plane antiferromagnetic configuration in the V plane.
The Co4 (Co1) atoms are in the interface with the V overlayer
(in the center of the slab).

(a) (b) (c)
V/Co(001) 2V/Co(001) 3V/Co(001)

Atom
V3a 0.04
V3b 0.04
V2a −0.06 −0.03
V2b −0.06 −0.03
V1a 0.47 −0.20 −0.18
V1b 0.47 −0.20 −0.18
Co4a 1.17 1.15 1.22
Co4b 1.17 1.15 1.22
Co3a 1.79 1.75 1.73
Co3b 1.79 1.75 1.73
Co2a 1.69 1.70 1.69
Co2b 1.69 1.70 1.69
Co1a 1.70 1.71 1.70
Co1b 1.70 1.71 1.70

In order to be complete we have also considered higher
V coverages in order to see more precisely the effect of the
V-V distance on the magnetic moments of the V atoms.
For one, two and three V layers on Co(001) the results
are reported in Table 2 whereas the mean magnetic mo-
ment for V atoms in terms of the V coverage is reported in
Figure 2. For a complete V monolayer coverage a drastic
modification of the distribution of the V magnetic mo-
ments is found. For one V monolayer on Co(001) we have
considered an unit cell of successively one and two inequiv-
alent V atoms in order to see if complex magnetic config-
uration could be stabilized. For one inequivalent V atom,
per plane, both layered ferromagnetic or antiferromagnetic
couplings can be obtained whereas for two inequivalent V
atoms in-plane antiferromagnetic configuration can also
being obtained. For unit cells with one or two V atoms, in
the case of a V monolayer on Co(001), the self-consistent
procedure converges to the results reported in Table 2 i.e.
a ferromagnetic coupling between surface V atoms and
subsurface Co atoms. No in-plane antiferromagnetic cou-
pling in the V monolayer was obtained.

This magnetic configuration is very different from that
obtained for submonolayer coverages where essentially an
antiferromagnetic coupling between V and Co was calcu-
lated and observed experimentally by Huttel et al. [12]
The reason of this modification of the V-Co coupling re-
mains rather obscure. Of course the decrease of the mag-
netic moment per V atom can be attributed to the fact
that each V atom is now surrounded by 4 other V atoms
at nearest neighboring positions. If we remember that a
V atom surrounded by 8 nearest neighboring V atoms
do not present magnetic moment it is clear that the in-
crease of the number of V atoms around a given one may
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Fig. 2. Mean magnetic moment per V atom (in µB) in func-
tion of the V coverage. A drastic change of the direction of
polarization is observed at full V coverage.

lead to some killing of their magnetic moment. For sub-
monolayer V coverages the magnetic moment per V atom
looks nearly like atomic vanadium with atomic-like mo-
ment whose value is not too disturbed by the Co neigh-
bors. For a complete V monolayer the distances between
the V atoms look more like in the bulk i.e. with a small (or
negligible) moment like in the bulk case. Now, the effect of
Co is to polarize the V atoms. Contrary to what happens
at the Fe/V interfaces (the Fe-V coupling is of antiferro-
magnetic type) here the coupling between Co and V is
of ferromagnetic type. For one V monolayer on Co(001)
the coupling is of ferromagnetic type whereas for two and
more V layers on Co(001) the coupling between V and Co,
at the Co-V interface at least, is of antiferromagnetic type
like in the case of the submonolayer regime.

When we go from one to two and three V monolayers
the Co-V coupling changes from ferromagnetic to antifer-
romagnetic. Moreover only the V atoms at the nearest
neighbor distances are likely to be polarized. Like at the
Fe-V interface, the V polarization at the Co-V interface
remains short-ranged.

Our results are in agreement with the XMCD results
of Huttel et al. [12] for both V and Co. For V0.25 cover-
age we obtained an AF polarization between V and Co
with V = −2.72 µB and Co = 1.54 µB as compared to
−1.9 µB and 1.65 µB for Huttel et al. For a monolayer
concentration of 0.5ML for V we obtain, for V, a moment
of −2.57 µB and for Co a moment of 1.30 µB as com-
pared to −1.8 µB and 1.5 µB for Huttel et al. [12] It is
well known that a fully self-consistent calculation should
consider the effect of a small relaxation (small because
Co and V belong to the same transition-metal series) on
the V-magnetic map. Moreover it is necessary to see if
the calculation without relaxation does not produce for-
titious agreement with the available experimental results.
In order to check this point we have performed calcula-
tions for a V0.25 coverage and for a complete V overlayer
on fcc Co(001), with an inwards relaxation of 5%. For the
V0.25 coverage the magnetic moment on V decreases from
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Fig. 3. Layer-resolved density of states (in states/eV) for the
V0.25 on Co(001) fcc system, separated in spin up (full line)
and spin down (dashed line) bands.

−2.72 µB to −2.50 µB and is therefore in better agree-
ment with the experimental result of −1.9 µB [12]. For the
full V-coverage the V-magnetic moment increases slightly
from 0.47 µB to 0.50 µB. Consequently relaxation effect
has, at least for the present system, only marginal effect
on the magnetic map.

Huttel et al. have proposed a simple model based on
the position of the centroids of the spin-up and spin-down
bands of Co and V. This model follows a proposal by Tyer
et al. [16]. However, this simple model cannot explain
the transition from antiferromagnetic couplings between
V and Co (for submonolayer V coverage) to ferromagnetic
coupling between V and Co (for a complete V monolayer
on Co). More precisely, in the case of Fe/W multilayers,
the polarization at the Fe-W interface is always antifer-
romagnetic whereas for a V monolayer on Co(001) the
coupling at the interface is of ferromagnetic type. This
coupling (between V and Co) is however of antiferromag-
netic type when the V coverage is equal to 2 and 3 V
monolayers or when the V coverage is less than a mono-
layer. For a V coverage less than a monolayer (0.25 for
example), the width of the V local band is reduced be-
cause of the strong decrease of V-V bonds. The width of
the V LDOS is much more reduced for spin-up because
the centroid of the band is above Fermi-level EF so that
it has almost no hybridization with the Co-up spin bands
located almost entirely below EF . The V-up spin bands
being almost entirely above EF the number of V-up spin
electrons remains small. Most of the electrons are there-
fore located in the V-down spin bands so that the V-Co
polarization is of antiferromagnetic type (see Fig. 3).

In order to shed more light on these various couplings
we have also investigated the magnetic polarization of Cr
and Mn atoms adsorbed on Co(001). Table 3 compares
the results obtained for X0.25E0.75 (X = V, Cr, Mn) on
Co(001). For Cr and Mn coverages two solutions are ob-
tained. The magnetic coupling, in the ground states is
antiferromagnetic (like in the case of V) for Cr but it is

Table 3. Magnetic moments (in µB) for V0.25, Cr0.25 and
Mn0.25 on Co(001) fcc substrate for GGA-PW91 approxima-
tion using 4 inequivalent atoms per layer (similar to part a) of
Tab. 1). For Cr and Mn coverage 2 solutions are obtained. The
ground state is noted 0.00 and the difference of total energy
between the metastable solution and the ground state is noted
DTEC (in mRy).

System V0.25 Cr0.25 Mn0.25

DTEC 0.00 0.00 98 36 0.00
Atom
Xa −2.72 −3.91 3.76 −4.24 4.06
Eb −0.01 −0.01 −0.00 0.00 −0.01
Ec −0.07 −0.06 0.01 −0.04 −0.01
Ed −0.07 −0.06 0.01 −0.04 −0.01
Co4a 1.54 1.63 1.71 1.50 1.67
Co4b 1.54 1.63 1.71 1.50 1.67
Co4c 1.54 1.63 1.71 1.50 1.67
Co4d 1.54 1.63 1.71 1.50 1.67
Co3a 1.68 1.65 1.66 1.65 1.66
Co3b 1.64 1.65 1.66 1.65 1.66
Co3c 1.65 1.62 1.64 1.62 1.62
Co3d 1.65 1.67 1.70 1.68 1.66
Co2a 1.77 1.72 1.71 1.75 1.75
Co2b 1.77 1.72 1.71 1.75 1.75
Co2c 1.77 1.72 1.71 1.75 1.75
Co2d 1.77 1.72 1.71 1.75 1.75
Co1a 1.74 1.68 1.66 1.71 1.72
Co1b 1.74 1.70 1.66 1.71 1.72
Co1c 1.74 1.70 1.72 1.71 1.70
Co1d 1.74 1.70 1.73 1.71 1.72

ferromagnetic for Mn. Also a full monolayer coverage of Cr
and Mn were investigated: for both type of atoms an in-
plane antiferromagnetic coupling was obtained (Tab. 4).
This last behavior may be reminiscent from the antiferro-
magnetic like coupling found in Cr and Mn bulks.

From the previous calculations and comments we de-
duce the following explanation. For nearly “isolated” V
adatom on Co(001) i.e. V0.25E0.75 the coupling of the V
atom with nearest Co atom is of antiferromagnetic type
(see the LDOS of Fig. 3). For the V0.5E0.5 configuration
the V adatoms are at next nearest neighbor positions so
that their coupling remains of ferromagnetic type as it
should be. Moreover the V-Co couplings remain of anti-
ferromagnetic type. When the V coverage is increased to
V0.75E0.25 the situation is now completely different: there
exist now V atoms at nearest neighboring positions. They
should be of antiferromagnetic type. Finally for a complete
V monolayer coverage each V atoms is now surrounded by
4 other V atoms at nearest neighbor positions. This cer-
tainly leads to a nearly killing of the magnetic moments.
The remaining V moments (see Tab. 2) arise from the
induced polarization through the Co substrate.

4 Conclusion

In this paper we reported results concerning the V po-
larization of V atoms deposited on Co(001) substrates.
For submonolayer coverages the size of the V moments
appear considerable and the coupling between V and Co
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Table 4. Magnetic polarization (in µB) for V ML (a),
Cr ML (b) and Mn ML (c) on Co(001) fcc substrate. Here,
due to periodicity we have restricted to unit cell of 2 inequiv-
alent atoms in order to consider, not only the simple ferro-
magnetic or antiferromagnetic coupling between V and Co but
also a possible in-plane antiferromagnetic configuration in the
V plane. The Co4 (Co1) atoms are in the interface with the V,
Cr and Mn overlayer (in the center of the slab); Xa and Xb
are the surface atoms.

(a) (b) (c)
V/Co(001) Cr/Co(001) Mn/Co(001)

Atom
Xa 0.47 2.94 3.22
Xb 0.47 −2.87 −3.51
Co4a 1.17 1.36 1.15
Co4b 1.17 1.36 1.14
Co3a 1.79 1.76 1.75
Co3b 1.79 1.74 1.79
Co2b 1.69 1.69 1.71
Co2b 1.69 1.69 1.71
Co1a 1.70 1.72 1.71
Co1b 1.70 1.64 1.71

is of antiferromagnetic type. Our results are in agreement
with those of Huttel et al. [12] Our model calculation gives
the good trend of the magnetic polarization. Moreover the
plotting of the LDOS shows clearly that the simple model
proposed by Huttel et al. can explain this behavior. We
have also performed calculations for full V coverages. For
this geometry the size of the V moments is considerably
lower whereas the V-Co coupling depends on the thickness
of the V overlayers. Contrary to submonolayer coverage,
no simple explanation arising from the LDOS plotting was
obtained. More dramatically, the result concerning the in-
duced V-polarization is opposite to that obtained by Tyer
et al. [16] for W-polarization. Calculations concerning Cr
and Mn overlayers does not lead to a more deep insight of
this “a little bit strange” variation of the V polarization
at the V-Co interface.

Very interesting comments by Yves Huttel are gratefully ac-
knowledged. Institut de Physique et Chimie des Matériaux de
Strasbourg is Unité Mixte de recherche 7504 (CNRS-ECPM-
ULP).
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