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Ab initio study of disorder effects on the electronic and magnetic structure of Sr2FeMoO6
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We have investigated the electronic structure of ordered and disordered Sr2FeMoO6 usingab initio band-
structure methods. The effect of disorder was simulated within supercell calculations to realize several con-
figurations with mis-site disorders. It is found that such disorder effects destroy the half-metallic ferromagnetic
state of the ordered compound. It also leads to a substantial reduction of the magnetic moments at the Fe sites
in the disordered configurations. Most interestingly, it is found for the disordered configurations that the
magnetic coupling within the Fe sublattice as well as that within the Mo sublattice always remain ferromag-
netic, while the two sublattices couple antiferromagnetically, in close analogy to the magnetic structure of the
ordered compound, but in contrast to recent suggestions.
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I. INTRODUCTION

Discovery of a large negative magnetoresistance, nam
the colossal magnetoresistance1 ~CMR! in doped manganites
has attracted a great deal of attention in recent years, bec
of the technological importance of these materials being u
as magnetic devices.2 The pronounced influence of the lo
magnetic field on the resistance of these compounds is
lieved to be caused by the high degree of spin polarizatio
the charge carriers, arising due to the half-metallic ferrom
netic nature of these materials below the magnetic transi
temperatureTc . However the transition temperatures o
tained in the case of the manganites were low for roo
temperature applications, leading to a further search for h
metallic oxides with much higherTc . Recently Kobayash
et al.3 reported a large magnetoresistance effect with a fa
high magnetic transition temperature of about 418 K
Sr2FeMoO6, a material belonging to the class of double p
ovskites (A2BB8O6), where the alkaline-earth ionA is Sr
and transition-metal ionsB andB8 are Fe and Mo arrange
in the rock-salt structure. Such a high magnetic order
temperature, which is higher than that in the manganites~250
K–350 K!, is surprising and has been recently explained
terms of a new mechanism based on a novel magn
interaction.4

In the idealized ordered structure of these double per
skite systems, the two transition-metal ionsB and B8 are
arranged alternately along the cubic axes in all three di
tions. Specifically, in the case of Sr2FeMoO6 each of the two
transition-metal sites, namely, the Fe31 (3d5, S5 5

2 ) and
Mo51 (4d1, S5 1

2 ) sites, are believed to be ferromagne
cally arranged within each sublattice, while the two subl
tices are supposed to be coupled antiferromagnetically,
ing rise to aS52 state. Recently, it has been found that it
possible to synthesize samples of Sr2FeMoO6 with substan-
tial mis-site disorders where Fe and Mo sites intercha
their positions.5,6 Such a disorder is found to have profoun
effects on the physical properties of this compound, parti
larly in terms of its magnetic and CMR properties. It appe
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that such a disorder may even play a role in determining
properties of the so-calledordered system,7 since a finite
amount of disorder is found to be present also in su
samples. Rietveld analysis of the x-ray powder-diffracti
data of Kobayashiet al. indicated 87% order of Fe and M
ions. The saturation moment observed by Kobayashiet al.3

at 4.2 K was lower than the expected value of 4mB per
formula unit ~f.u.! considering the antiferromagnetic cou
pling between Fe31 and Mo51 ions, which is indicative of,
as pointed out by the authors, the mis-site-type disorde
the B-site rock-salt arrangement. Later, the study by Sar
et al.,5 which reported ordering at the Fe and Mo sites
their sample to be 91%, slightly higher than that of Kob
yashi et al., showed a sharper low-field response with im
proved magnetoresistive behavior. This may be related to
effect of disorder on the half-metallic state of the compou
which is considered to be central to the low-field magne
behavior via the spin-dependent scattering processes
mentioned earlier. The above studies are for bulk-sinte
samples. Further studies on thin films of Sr2FeMoO6 show
the saturation magnetization and the magnetoresistive be
ior to be very different for the films grown under differen
conditions.8,9 The magnetization is reduced substantially f
samples having random arrangements of Fe, Mo sublatti
The reduction in the net magnetization as measured in
experiment can occur by two distinctly different routes. O
possibility is that the disorder destroys the specific spin
rangement of the Fe and Mo sites without any signific
effect on the individual magnetic moments at these sites.
example, disorder may lead to antiferromagnetic couplin
between different Fe sites,10 instead of the ferromagneti
coupling proposed for the idealized ordered structure. Al
nately, the magnetic moments at each individual site m
decrease due to the different chemical environment indu
by the disorder, without any effect on the nature of the s
ordering. The real situation may even be a combination
both these effects, with a simultaneous reduction in the m
netic moments at different sites as well as a change in
nature of the magnetic coupling between different sites. D
©2001 The American Physical Society08-1
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FIG. 1. Structure of ordered and disordere
Sr2FeMoO6. Disordered structure is shown fo
three different model configurations. In the fir
two configurations@~b! and ~c!# one pair of Mo
and Fe have been interchanged, while in the th
configuration @~d!# two pairs have been inter
changed. Large gray and black circles indicate
and Mo sites while the small gray circles repr
sent sites occupied by O atoms.
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tailed knowledge about the disordered compound is there
important for better understanding of the various experim
tal results and designing of samples with better magnetic
magnetoresistive properties. This motivated the pres
study, where we have employed the state of the art fi
principles band-structure method to study the electro
structure and hence the magnetic properties of the ord
and disordered Sr2FeMoO6. Our results clearly support th
view that individual magnetic moments at each Fe site
strongly reduced due to the destruction of the half-meta
state in the presence of disorder, while the coupling betw
the various Fe sites continues to be ferromagnetic, in con
to a recent suggestion.10

II. METHODOLOGY

Sr2FeMoO6 occurs in the body-centered tetragonal stru
ture with a space group ofI4/mmmand lattice constantsa
5b55.57 Å andc57.90 Å.3 The oxygen atoms surround
ing the Fe and Mo sites provide the octahedral environm
The FeO6 and MoO6 octahedra alternate along the three c
bic axes, while Sr atoms occupy the hollow formed by t
corners of FeO6 and MoO6 octahedra at the body-centere
positions. In Fig. 1~a! we show the four-formula-unit super
cell of the structure. To simplify the view only Fe, Mo, and
atoms are shown. The alternate positioning of transiti
metal Fe and Mo sites is evident from this figure.

We have employed the linear muffin-tin orbital~LMTO!
method, implemented in the basis of screened and ene
independent muffin-tin orbitals to study the electronic str
ture of the ordered and disordered Sr2FeMoO6 compounds.
The effect of disorder has been modeled by supercell ca
lations. The calculations have been performed within
framework of atomic sphere approximation~ASA!, so that
06440
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the muffin-tin spheres were replaced by space-filling atom
spheres. A detailed description of the LMTO-ASA formalis
can be found elsewhere.11 The partitioning of the space into
atom-centered spheres was carried out ensuring that the o
laps between different atomic spheres do not exceed 1
The basis set consisted ofs, p, d, and f on Sr and Mo sites
ands, p, andd on Fe and O sites. Thes andp channels on the
Sr site;d andf channels on the Mo site;s, p, andd channels
on the Fe site; andp channels on the O site were consider
to be active channels, while the rest were downfolded. T
scalar relativistic spin-polarized calculations with~6 6 6! k
points were carried out for the self-consistency. T
exchange-correlation part of the potential was treated us
the pure gradient expansion of the generalized gradient
proximation ~GGA!. The use of the GGA was found to b
crucial to obtain the correct magnetic ground state of
compound, indicating the possible importance of correlat
effects in this compound. We have calculated the electro
structures of both ordered and disordered systems in ord
have a complete comparative study within the spin-polari
approach.

In order to compare the electronic structures of the
dered and the disordered Sr2FeMoO6 on the same footing,
calculations were performed by constructing supercells
four formula units with four inequivalent Fe sites at~0, 0, 0!,
~0, 0.5, 0.5!, ~0.5, 0.5, 0!, and ~0.5, 0, 0.5! positions and
four inequivalent Mo sites at~0, 0, 0.5!, ~0, 0.5, 0.0!,
~0.5, 0.5, 0.5!, and~0.5, 0, 0! positions as shown in Fig. 1~a!.
These inequivalent Fe and Mo sites are designated as
Fe2, Fe3, and Fe4 and Mo1, Mo2, Mo3, and Mo4, resp
tively. While these four sites are crystallographically equiv
lent for the ordered sample, they are symmetry distinct in
presence of mis-site disorders. The effect of positional dis
8-2
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TABLE I. Coordination of Mo and Fe sites surrounding each inequivalent Fe and Mo site for different neighbor shells for the orde
three disordered configurations. The shells are marked with distances and the vectors connecting the sites. Due to the slight dev
the cubic symmetry the vectors involving translations along thec axis have slightly different distances than those involving translations a
the a andb axes. The last two columns give the magnetic moment at various inequivalent sites and the net magnetic moment.

Sites Distance53.94 Å Distance53.95 Å Distance55.57 Å Distance55.58 Å Magnetic Net moment
moment per f.u.

@
1
2 $010%# @

1
2 $001%# @

1
2 $110%# @

1
2 $101%# (mB) (mB)

Ordered Fe 4 Mo 2 Mo 4 Fe 8 Fe 3.8 4.0
Mo 4 Fe 2 Fe 4 Mo 8 Mo 20.3

Fe 1 4 Mo 2 Mo 4 Mo 8 Fe 3.8
Fe 2 2 Fe12 Mo 2 Mo 4 Fe 4 Fe14 Mo 3.1
Fe 3 4 Fe 2 Mo 4 Mo 8 Mo 2.0 3.1

Disordered Fe 4 2 Fe12 Mo 2 Mo 4 Fe 4 Fe14 Mo 3.1
~configuration 1! Mo 1 4 Fe 2 Fe 4 Fe 8 Mo 20.3

Mo 2 2 Mo12 Fe 2 Fe 4 Mo 4 Mo14 Fe 20.3
Mo 3 4 Mo 2 Fe 4 Fe 8 Fe 20.2
Mo 4 2 Mo12 Fe 2 Fe 4 Mo 4 Mo14 Fe 20.3

Fe 1 4 Fe 2 Fe 4 Mo 8 Mo 2.5
Fe 2 2 Fe12 Mo 2 Mo 4 Fe 4 Fe14 Mo 3.1
Fe 3 4 Mo 2 Fe 4 Mo 8 Fe 3.1

Disordered Fe 4 2 Fe12 Mo 2 Mo 4 Fe 4 Fe14 Mo 3.1
~configuration 2! Mo 1 4 Fe 2 Mo 4 Fe 8 Mo 20.3 3.2

Mo 2 2 Fe12 Mo 2 Fe 4 Mo 4 Mo14 Fe 20.3
Mo 3 4 Mo 2 Mo 4 Fe 8 Fe 20.1
Mo 4 2 Mo12 Fe 2 Fe 4 Mo 4 Mo14 Fe 20.3

Disordered Fe 4 Fe 2 Mo 4 Fe 8 Mo 2.5
~configuration 3! Mo 4 Mo 2 Fe 4 Mo 8 Fe 20.3 2.5
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der at Fe/Mo sites is simulated by interchanging the Fe
Mo sites, so as to generate different chemical environme
surrounding each inequivalent Fe and Mo site while keep
the concentration of Fe/Mo sites fixed. We have perform
the disordered calculation for three different disordered c
figurations, so as to check that the result is not influenced
the specific choice of a particular disordered configurati
The first configuration is obtained by exchanging the Fe3
Mo3 sites at~0.5, 0.5, 0! and~0.5, 0.5, 0.5! positions, respec-
tively, that is, by interchanging one of the Fe-Mo pairs tha
the nearest neighbor to each other. The second configura
is obtained by interchanging Fe1 and Mo3 at~0, 0, 0! and
~0.5, 0.5, 0.5!, respectively; this amounts to an interchange
the distant Fe-Mo pairs. Figures 1~b! and 1~c! show the cor-
responding structures with an interchange of only one Fe-
pair. The structure shown in Fig. 1~b! can be derived from
the structure shown in Fig. 1~a! by replacing the Mo site a
the body center with an Fe atom and the face-centered
sites inab planes with Mo. Similarly the structure in Fig
1~c! is derived by replacing the Mo site at the body cen
with Fe and the Fe sites at the corners with Mo. Figure 1~d!
shows the configuration that can be derived from the c
figuration shown in Fig. 1~b! by an additional exchange be
tween Fe1 and Mo1. These replacements in turn lead to
distribution of different environments in terms of Fe and M
sites for different inequivalent Fe and Mo sites.12 Table I
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summarizes the distribution of Fe and Mo neighbors at v
ous shells for different inequivalent Fe and Mo sites in ea
of these structures.

III. RESULTS AND DISCUSSION

The spin-polarized LMTO-GGA calculation for the o
dered structure gives the ground state to be half-metallic
rimagnetic with a finite density of states in the spin-dow
channel and a zero density of states in the spin-up cha
and antiferromagnetic ordering between the high-spin 3d5

(S5 5
2 ) Fe31 ion and the 4d1 (S5 1

2 ) Mo51 ion, in agree-
ment with previous results.3,4 The magnetic moment at th
Fe site was found to be13.8mB and that at the Mo site
20.3mB in good agreement with the pseudopotent
calculation.3 The six oxygen sites altogether contribute
magnetic moment of about 0.5mB , thereby making the tota
magnetic moment of the system to be 4mB per f.u. The mag-
netic moment at the oxygen sites accounts for the miss
moments at the Fe and Mo sites considering their Fe31 and
Mo51 configurations, which in turn indicates a strong cov
lency effect present in the system.

In Fig. 2~a! we show the calculated total density of stat
~DOS! and various partial densities of states for Sr2FeMoO6.
The corresponding band dispersions along the hi
symmetry lines are shown in Fig. 2~b!. It is to be noted that
8-3
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FIG. 2. ~a! Total and partial densities of state
of ordered Sr2FeMoO6. The solid line represents
the total density of states, while long-dashe
dashed, and dotted lines represent Fe-d, Mo-d,
and O-p partial densities of states, respective
~b! Band dispersion of ordered Sr2FeMoO6 along
the high-symmetry lines. The zero of the ener
marked by the dashed line has been set at
Fermi energy.
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the band dispersions are plotted along the symmetry di
tions of the original primitive unit cell and not of the supe
cell. The top panels are for the spin-up channel and the
tom panels are for the spin-down channel. Since the sys
orders ferrimagnetically with antiferromagnetic coupling b
tween Fe31 and Mo51 ions, the spin-up channel is the m
jority channel for Fe and the minority for Mo and vice ver
for the spin-down channel. The predominant feature in
band dispersion is a band gap of about 0.8 eV in the spin
channel while bands cross the Fermi level (EF) in the spin-
down channel, resulting in the half-metallic state.

For our discussion of the density of states, which is li
ited to an energy window of28 eV to about 2 eV, we shal
be primarily concerned with the Fe-d, Mo-d, and O-p states,
since the Sr-derived states appear higher in energy. A
evident from the partial density of states due to oxygen in
spin-up and spin-down channels, the states span
28 eV to23.5 eV, separated from the rest of the states
a gap of about 0.2 eV in the spin-up channel and about
eV in the spin-down channel, are primarily contributed
oxygen, while it has some contribution to states appea
close to the Fermi energy, mixed with Fe-d and Mo-d states.
The presence of an approximate cubic symmetry of the
tahedral coordination of the oxygen atoms around
transition-metal Fe and Mo sites results in a splitting of thd
levels of Fe and Mo sites into triply degeneratet2g orbitals
with lower energy and doubly degenerateeg orbitals with
higher energy. The Fe-d DOS in the spin-up channel span th
energy from23.3 eV to22.3 eV and from21.7 eV to
20.2 eV, contributed by the crystal-field-splitt2g and eg
states, respectively, giving the crystal-field splitting
'2 eV. With the Fe ion being in the high-spind5 state, the
spin-up Fe states are completely filled, lying below the Fe
energy. In the spin-down channel the splitting betweent2g
andeg states disappears due to a large bandwidth of Fet2g
states, which primarily comes from the hybridization wi
Mo t2g states4 via oxygen states. Thet2g and eg resolved
partial density of states~not shown here! shows the exchang
splitting between the spin-up and spin-down Fet2g and eg
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contributions to be about 3.5 eV. The Mo-d density of states
in the spin-up channel between an energy range of 0.7 e
1.2 eV is predominantly of thet2g type, which is unusually
narrow due to the large energy difference between the Fe
Mo t2g levels in the spin-up channel, substantially suppre
ing the hopping processes. The crystal-field-split spin-upeg
levels appear higher in energy, starting from 3 eV. Dow
spin Mo t2g , due to the hybridization with oxygenp and Fe
t2g in particular, as mentioned before, acquires a la
bandwidth spanning an energy range of 3 eV, from21 eV
to 2 eV, thereby crossing the Fermi level, while the emptyeg
states, as in the case of the spin-up channel, are highe
energy. The exchange splitting between the up and down
t2g and eg states is much smaller ('0.5 eV) and in the
opposite direction as that of Fe, in agreement with
magnetic-moment results. It should be noted here that tho
the exchange splitting of the Mo 4d band is much smaller
than that ('3.5 eV) of the Fe 3d band, these results sur
prisingly suggest comparable Hund’s coupling strengths
the Fe 3d and Mo 4d manifolds, as suggested earlier.4 Since
the exchange splitting of the band is given by the produc
the coupling strength and the number of unpaired electr
in that band, the coupling strength in Fe 3d is in the order of
3.5/550.7 eV, whereas in the Mo 4d, it is '0.5 eV.

Our self-consistent field calculations for the disorder
models yield the ground state to be magnetic with a redu
calculated magnetic moment per formula unit (3.3mB for the
first configuration, 3.2mB for the second configuration, an
2.5mB for the third configuration! compared to that of the
fully ordered sample (4mB), establishing a pronounced an
systematic effect of disorder on the magnetic structure of
system; the calculated results are also in agreement with
experimental observation of a lower magnetic moment w
decreasing order in such systems.13 In order to understand
the microscopic origin of this reduction in the magnetic m
ment, we discuss below our results in some detail.

The ground-state magnetic structures for all the stud
disordered configurations were found to retain theferrimag-
neticstate of the ordered sample in the following sense. T
8-4
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FIG. 3. Total and partial densities of states
disordered Sr2FeMoO6. Densities of states corre
sponding to the first and third configurations a
shown in ~a! and ~b!. As before, the solid line
represents the total density of states, while lon
dashed, dashed, and dotted lines represent Fd,
Mo-d, and O-p partial densities of states, respe
tively. Top panels correspond to spin-up and bo
tom panels correspond to spin-down channe
The zero of the energy marked by the vertic
dashed line has been set at the Fermi energy.
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moments at each of the Fe sites were found to be ferrom
netically aligned, irrespective of the near-neighbor coordi
tions; the same is also found to be true for the Mo sites
every case~see Table I!. The two sublattices of Fe and M
are found to be antiferromagnetically coupled, giving rise
the ferrimagnetic state in every disordered configurat
studied. This is in clear contrast to a previous Monte Ca
study10 of a spin model, with local exchange interactio
parametrized with antiferromagnetic coupling between
nearest-neighbor transition-metal sites, irrespective of
specific occupancies at these sites. Not surprisingly,
model suggests antiferromagnetically coupled Fe-O
bonds, whenever two Fe ions form near-neighbor pairs.
the other hand, our results clearly show that the Fe-O
interaction is actuallyferromagnetic, i.e., for the first con-
figuration, the Fe2, Fe3, and Fe4 sites, which are coordin
by Fe sites in the nearest-neighbor cation shell, as show
Table I. This holds true even for the case of the Fe1 site
the second configuration, where all six nearest-neighbo
cations along thex, y, andz directions are occupied by Fe
Thus, the experimentally observed reduction of the magn
moment in disordered samples does not arise from an a
ferromagnetic coupling of Fe-O-Fe bonds in a disorde
sample; instead the reduction in the net magnetic mome
caused by the reduction of individual magnetic moments
different inequivalent Fe sites depending upon the vari
distributions of the number of Fe and Mo sites in the neig
bor shells. Our full-fledgedab initio calculations therefore
establish a very different behavior than that obtained fr
the previous model calculation, where the exchange c
plings wereassumedto be inherently antiferromagnetic fo
the nearest-neighbor Fe-O-Fe arrangements.

As Table I shows for the disordered configurations,
number of Fe and Mo atoms in various neighbor shells di
from that of the ordered arrangement. As expected the de
tion is largest for Fe and Mo sites that are interchanged
position. We notice that the magnetic moments at the Fe s
are strongly influenced by the number of the Mo atoms in
nearest-neighbor shell. The higher the number of Mo nei
bors surrounding each Fe atom, the larger the magnetic
ment. When the Fe site is surrounded by only Mo sites in
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nearest cation shell the magnetic moment at the Fe site in
disordered configuration is 3.8mB , the same as that of th
ordered calculation. Reducing the number of Mo near nei
bors by two from that of the ordered arrangement reduces
magnetic moment to 3.1mB , as can be seen for Fe2 and F
in configuration 1 and Fe2, Fe3, and Fe4 in configuratio
given in Table I. Reducing the number of Mo coordinating
central Fe even further decreases the magnetic moment
sites down to 2.0–2.5mB . The reduction of the magneti
moment at the Fe sites with the reduction in Mo neighb
may be explained by considering the fact that the char
transfer energy between the Fe and Mo is substantial. A
result the presence of Mo neighbors decreases the hop
probability from the Fe site, enhancing the importance
electron correlation and stabilizing a larger magnetic m
ment. On the contrary, the reduction in the number of M
neighbors and the increase in the number of Fe neighbors
an opposite effect; the hopping to neighboring Fe sites
hances the bandwidth, making the central Fe site less co
lated with a reduced magnetic moment.

In Figs. 3~a! and 3~b!, we show the DOS and the partia
Fe-d, Mo-d, and O-p DOS for the disordered configuration
1 and 3; the results from configuration 2 are very similar
those from configuration 1. The most evident consequenc
the mis-site disorder that is common in all the results is
destruction of the half-metallic ferrimagnetic state due to
collapse of the gap present between the Feeg and Mo t2g
spin-up states in the ordered sample. Since the disorder
been introduced between Fe and Mo sublattices, the h
lying Sr-derived states at energy 2 eV and above rem
more or less unaffected. The energy states lying low in
ergy, from about29 eV to 24 eV in the spin-up channe
and from29 eV to 22 eV in the spin-down channel, ar
dominated by oxygen-p states while Fed and Mod contrib-
ute to states close toEF in close similarity with the gross
features of the ordered DOS. The smearing effect of the
order reduces the gap between oxygen-p-derived bands and
the rest of the bands, leading to significant mixing betwe
the oxygen-p-dominated states and the states having con
butions from Fet2g states in the spin-up channel appeari
8-5
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T. SAHA-DASGUPTA AND D. D. SARMA PHYSICAL REVIEW B64 064408
in energy approximately between24 eV to 22 eV, while
the gap between the oxygen-derived states and the hy
states arising from an admixture of Fet2g , Mo t2g , and
oxygenp crossing the Fermi level in the spin-down chann
reduces to about 0.8 eV in configuration 1 and collapses
configuration 3, compared to a gap of about 2.5 eV in t
case of the ordered sample~see Fig. 2!. In the spin-up chan-
nel, disordering fills up the gap between crystal-field-split F
t2g and Feeg states observed in the ordered DOS, which a
still below the Fermi energy, as well as the gap between
filled Fe-d states and the sharp density of states arising d
to narrow Mot2g bands lying aboveEF . We notice an over-
all broadening effect due to the disorder with the density
states reduced compared to that of the ordered calculat
arising from a spread in the site-diagonal energies induc
by different Madelung potentials at the crystallographica
inequivalent sites. The electronic structure in the disorde
configurations is also affected by the off-diagonal disord
arising from changes in the cation neighbors and a con
quent lowering of the symmetry. It is important to note th
there is only a moderate polarization of the states at and n
EF in all the disordered configurations, in sharp contrast
the 100% polarization in the ordered sample. Since the tra
port mechanism involves charge carriers within a small e
ergy range ofEF , the absence of a significant spin polariza
tion of the states nearEF should have a pronounced effect o
the low-field CMR properties of such disordered systems
is interesting to note that experimentally there is indeed
complete suppression of the remarkable low-field CMR e
fect in the disordered samples.5

It should be kept in mind that the supercell calculatio
are actually ordered calculations that make use of the tra
lational symmetry, which is not the case of a truly disorder
material. Furthermore, even though we have used reason
e
s

sh

s.

d

M
te

J.

V.
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large supercells with four formula units containing 40 atom
it is still a small number and therefore the various config
rations that we can probe are limited. In particular, if a sy
tem experimentally approaches a chemically phase-separ
scenario with only Fe ions somewhere spatially separa
from the region with only Mo ions, such situations cannot b
described within the present size of the supercell. It is po
sible that experimentally such phase-separated scenarios
actually achieved in certain extreme cases. We have pro
the limit where disorder is still microscopic and does n
lead to a larger length-scale phase separation.14 In this con-
text it will be ideal to perform a truly disordered calculatio
that is capable of probing local environment effects.15

In conclusion, we have performed electronic structure c
culations for ordered and disordered Sr2FeMoO6 with posi-
tional disorder at the Fe/Mo sites. The effect of disorder h
been modeled by supercell calculations. Disordering is fou
to destroy the half-metallic nature of the ordered compoun
moreover, disorder leads to a significant reduction in the n
magnetic moment. The reduction in the magnetic momen
caused by the decrease of the individual magnetic mome
of different inequivalent Fe sites due to the various distrib
tions of the neighbors and consequent bandwidth/correlat
effects. Contrary to the result of a recent Monte Car
study,10 even the near-neighbor Fe-Fe and Mo-Mo intera
tions continue to be ferromagnetic also in the disordered co
figurations with an antiferromagnetic coupling between th
Fe and Mo sublattices.
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