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1. INTRODUCTION

ABO3 ferroelectrics with perovskite structure have
been studied for a few decades. In recent years, com�
plex compounds synthesized on the basis of ABO3
oxides have been the subject of especially intense
research. The ferroelectric properties of these com�
pounds substantially depend on their chemical com�
position, and, together with simple perovskite oxides,
these compounds find application in the technology of
electronic devices such as ferroelectric memory,
piezoelectric sensors, piroelectric devices, etc.

On the other hand, the study of these compounds is
also interesting from the fundamental point of view,
providing an insight into the microscopic sources of
their diverse, and sometimes unique, physical proper�
ties. As a rule, in both simple and complex perovskite�
like oxides, irrespective of whether or not they are cat�
ion�ordered, there are two types of lattice instability in
a high�symmetry (cubic or tetragonal) phase: ferro�
electric instability and the so�called antiferrodistorsive
instability associated with the rotation of the BO6
octahedron.

The ferroelectric instability depends on a fine bal�
ance between long�range dipole–dipole and short�
range interactions. Owing to the high polarizability of
oxygen ions and a specific feature of the perovskite
structure, large dipole–dipole attraction interactions
contribute to polar distortions of the structure,
whereas the short�range repulsion interactions stabi�
lize the high�symmetry phase.

The antiferrodistorsive instability also depends on
the balance between short�range repulsion forces,
which, on the contrary, contribute to distortions due to
the rotation of the octahedron, and long�range Cou�
lomb interactions between point charges, which ham�
per the development of these distortions. Long�range
dipole–dipole interactions do not play any significant
role in the antiferrodistorsive instability. A large num�
ber of publications have been devoted to the discussion
of these two types of instabilities in simple and com�
plex oxides with perovskite structure (see the recent
surveys [1] and references therein).

Both ferroelectric and antiferrodistorsive instabili�
ties substantially depend on the chemical composition
of compounds and the degree of cation ordering in
complex oxides. Thus, the study of the dynamics of a
crystal lattice and finding out details of the above�
mentioned balance between long�range and short�
range interactions in both known and as yet not syn�
thesized compounds is of topical interest.

In the present paper, we consider virtually unstud�
ied compounds Me1+Bi3+Me3+Nb5+O6 (Me1+ = Na,
K, Rb; Me3+ = Sc, Ga, In, Lu). In [2], the authors
reported on the synthesis of the compound
NaBiScNbO6 and gave tentative information on its
structure with the space group Pnma and with the
unit�cell parameters a = b = 5.631 Å and c = 7.963 Å.
We could not find any information on the study of the
physical properties of this compound and on the syn�
thesis of other compounds of the above�mentioned
series in the literature. In [3], the authors analyzed the
effect of Me1+ (Me1+ = Na, K, Rb) ion in
Me1+BiScNbO6 on the polar behavior of these com�
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pounds by the density functional method with the use
of QUANTUM ESPRESSO software package. The
authors of [3] considered a 40�atom cell with ordering
with respect to both NaCl�type cations, relaxed the
structure, and calculated the angles of rotation of the
NbO6 octahedron and the spontaneous polarization
and the Born effective charges in the relaxed structure.
However, they did not calculate the lattice dynamics.

The aim of the present study is a nonempirical cal�
culation of the equilibrium lattice parameters, the
high�frequency permittivity, the Born effective
charges, and the lattice dynamics of the compounds
Me1+BiMe3+NbO6 (Me1+ = Na, K, Rb; Me3+ = Sc,
Ga, In, Lu) in a cubic perovskite structure ordered
with respect to the cations (Me1+, Bi) and (Me3+, Nb)
in the [111] direction; the analysis of the structure and
energy characteristics of phases with polar and antifer�
rodistortive distortions; and the calculation of sponta�
neous polarization in the distorted phases.

2. METHOD OF CALCULATION

The calculations have been carried out by the den�
sity functional method within the Gordon–Kim ionic
crystal model with polarizable ions. The details of the
model are described in [4]. The unit�cell parameters,
elasticity constants, dielectric constants, the Born
effective charges, and the spectrum of lattice vibration
frequencies have been calculated for a face�centered
cubic lattice with the space group F�43m(T2d) with
one molecule of Me1+BiMe3+NbO6 in the unit cell, as

is shown in Fig. 1. Here the ions occupy the following
positions:

The lattice dynamics, the rotation angles of the
NbO6 octahedron, and the spontaneous polarization
in distorted phases have been calculated for a 40�atom
simple cubic lattice with doubled unit�cell parameter
of the perovskite lattice.

The displacements of ions from their positions in
the cubic phase have been calculated as follows: at the
first step, we calculated the displacements of ions
along the eigenvectors of the rotation modes of vibra�
tions and determined the corresponding angles by
minimizing the total energy with respect to the ampli�
tude of these displacements. Then we relaxed the
structure by an iterative method. To this end, we cal�
culated the forces

for each ion; here Etot is the total energy of the crystal,
which represents the following sum of contributions:
Etot = Ecoul + Eshort + Edip. Note that, in this model, all
the contributions to the total energy of the crystal have
analytic expressions (see survey [4]); therefore, the
first derivative of energy is calculated analytically,
rather than numerically, from the expression for the
total energy given in [4]. Next, each ion was displaced
in the direction of the force acting on this ion. Then we
again calculated the forces acting on the ions and
repeated the procedure until the forces on each ion do
not exceed δ = 2 meV/A. After the relaxation, we cal�
culated the limiting vibration frequencies of the
relaxed 40�atom crystal lattice. When the vibration
spectrum of the relaxed structure contained imaginary
frequencies, we distorted the structure along the
eigenvectors of these unstable polar modes and again
applied the relaxation procedure.

3. RESULTS AND DISCUSSION

3.1. Dynamics of a Crystal Lattice

Table 1 presents the calculated values of the unit�
cell parameters, elasticity moduli, and high�frequency
permittivity for all the compounds in the cubic phase.
This table also presents the lattice parameter of the
NaBiScNbO6 crystal recalculated from the experi�
mental data for the rhombic phase [2]. (Note that,
according to the space group and the values of the lat�
tice parameters, the authors of [2] considered a com�
pound totally disordered with respect to the cations of
Na, Bi and Sc, Nb.) We can see that the calculated
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Fig. 1. Structure of the cubic phase of the cation�ordered
compound Me1+BiMe3+NbO6.
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unit�cell parameter is less than the appropriate exper�
imental value by 1.5%. As expected, the unit�cell
parameter increases as the radii of the Me1+ and Me3+

ions increase. At the same time, Table 1 shows that the
dielectric constant remains almost unchanged under
the substitution Na  K  Rb and is significantly
changed under the substitution Sc  Ga  In 
Lu. Figure 2 shows the vibration spectrum of the crys�
tal lattice for NaBiScNbO6 (the spectra for the other
compounds differ little from this spectrum and are
therefore omitted). We can see that the vibration spec�
trum has two types of unstable modes at the center of
the Brillouin zone: the most unstable threefold degen�
erate nonpolar mode and the less unstable threefold
degenerate polar mode. (Figure 2 shows a phonon
spectrum with regard to the macroscopic field in LO
vibrations.) We can also see that the nonpolar unstable
mode occupies the whole volume of the phase space,
while the polar mode is unstable in the larger part of
this space.

The decomposition of the mechanical representa�
tion of these compounds in terms of irreducible repre�
sentations of the center of the Brillouin zone of the
face�centered cubic lattice has the form

The most unstable vibration modes of the lattice at
the center and the boundary point X of the Brillouin
zone for the cubic phase of all the compounds are pre�
sented in Table 2. The eigenvectors of these modes are
shown in Fig. 3.

T A1 E 2F1 7F2.+ + +=

The eigenvectors of the threefold degenerate mode

F1 (q = 0) and of the single mode X2 

correspond to the antiferrodistortive distortion of the
structure. However, the eigenvectors of these modes
differ from those in the case of simple perovskites (in
this case, the modes F1 and X2 correspond to the

modes R25 at the boundary point R 
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a
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Table 1. Unit�cell parameters, free coordinate of oxygen, elasticity moduli, and high�frequency permittivity of the com�
pounds Me+1BiMe+3NbO6 in the cubic phase

a, Å O: [1/2; 1/2; z] C11, GPa C12, GPa C44, GPa ε∞

NaBiScNbO6 7.83 0.74 249.22 82.25 80.14 6.65

NaBiGaNbO6 7.89 0.74 244.37 78.64 76.82 5.43

NaBiInNbO6 8.05 0.735 244.00 68.78 66.51 5.34

NaBiLuNbO6 8.13 0.735 245.24 64.47 62.23 4.26

KBiScNbO6 7.87 0.74 244.47 84.63 82.67 6.54

KBiGaNbO6 7.92 0.74 241.15 81.23 79.36 5.49

KBiInNbO6 8.08 0.735 239.95 70.88 68.80 5.33

KBiLuNbO6 8.16 0.735 240.69 66.35 64.41 4.33

RbBiScNbO6 7.91 0.74 238.38 86.11 84.32 6.52

RbBiGaNbO6 7.96 0.74 234.88 82.63 81.01 5.57

RbBiInNbO6 8.11 0.735 233.24 72.03 70.37 5.33

RbBiLuNbO6 8.19 0.735 235.33 67.69 65.99 4.43
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Fig. 2. Phonon spectrum of the compound NaBiScNbO6.
Imaginary frequencies are indicated by negative values.
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and M3 at the boundary point M  of

the perovskite structure) and double perovskites
Me2ABO6 with the structure of elpasolite (in this case,
the modes F1 and X2 correspond to the modes Γ1g (q = 0)

and X3 . In addition to the displace�

ments of the oxygen ions, corresponding to the pure rota�
tion of the octahedra NbO6 and Me3+O6, the eigenvec�
tors of the modes F1 and X2 contain the displacements of
the same oxygen ions, corresponding to the bending of
the Nb–O–Me3+ bonds (the amplitude of bending dis�
placements is about half the amplitude of the displace�
ments corresponding to the rotation of the oxygen octa�

q = π
a
�� 1 1 0, ,( )⎝ ⎠

⎛ ⎞

q = 2π
a

����� 1 0 0, ,( )⎝ ⎠
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hedron), as illustrated in Figs. 3a and 3b. Below, we will
denote the distortion related to the modes F1 (q = 0)

and X2 , Y2 ,

Z2  by ϕ and ψ, respectively.

The threefold degenerate unstable mode F2 (q = 0)
is polar; one component of its eigenvector is shown in
Fig. 3c. This figure also exhibits a significant differ�
ence from the perovskite and elpasolite structures.
In addition to the pure displacements of ions along
one Cartesian coordinate, there are displacements of a
part of oxygen ions in a plane perpendicular to this
direction, which correspond to the collapse of the

q = 2π
a
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Fig. 3. Displacements of ions along the eigenvectors of unstable modes: (a) one component of the threefold degenerate mode F1
(ϕ00 distortion); (b) the mode X2 (ψ00 distortion); and (c) one component of the threefold degenerate mode F2 (00p distortion).
The relative displacements of ions are represented by the arrow length. For a polar mode, the displacements of the Me1+ and
Me3+ ions are not shown because of their negligible value.
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NbO6 octahedron. Note that, in the unstable polar
mode F2, the Bi3+ ions and a part of oxygen ions
undergo the largest displacements, as is illustrated in
Fig. 3c. Henceforth, we will indicate polar distor�
tions by p.

Table 3 presents the Born dynamic charges for all
the compounds considered. One can see that the
dynamic charges of the bismuth ion and the compo�
nent O⊥ of the charge of oxygen perpendicular to the

Nb–O–Me3+ bond are insensitive to the variations of
both the alkali metal ion and the trivalent ion in the
Me3+O6 octahedron. At the same time, the dynamic
charge of the Me3+ ion itself and, accordingly, the
component O|| of the dynamic charge of oxygen that is
parallel to the Nb–O–Me3+ bond significantly
decrease as the number of the trivalent ion in the peri�
odic table increases. The physics behind this sharp
variation in the dynamic charges of Me3+ and O|| may
be as follows. In the model of ionic crystals with polar�
izable ions that is used in this study, the high�fre�
quency permittivity and the Born dynamic charges are
represented as [5]

where (i) and  are, respectively, the effective
charge and the polarizability of an ion in the crystal:

Here  characterizes the difference between the
internal field of the ion and the Lorentz field, and the

matrices  and  describe short�range interactions
between large dipoles and between large dipoles and
spherically distributed charge of the ion, respectively.
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Table 3. Born dynamic charges (in the units of electron charge) of the compounds Me+1BiMe+3NbO6 in the cubic phase

NaBiScNbO6 1.20 4.32 5.66 6.95 –6.23 –1.42

NaBiGaNbO6 1.18 4.15 3.01 5.93 –3.99 –1.57

NaBiInNbO6 1.21 4.19 2.66 6.41 –3.83 –1.70

NaBiLuNbO6 1.19 4.01 1.37 5.35 –2.32 –1.82

KBiScNbO6 1.36 4.38 5.56 6.87 –6.15 –1.46

KBiGaNbO6 1.30 4.22 3.12 5.95 –4.08 –1.61

KBiInNbO6 1.33 4.24 2.82 6.37 –3.90 –1.74

KBiLuNbO6 1.27 4.07 1.57 5.38 –2.43 –1.86

RbBiScNbO6 1.28 4.46 5.48 6.78 –6.11 –1.44

RbBiGaNbO6 1.22 4.31 3.23 5.95 –4.16 –1.60

RbBiInNbO6 1.29 4.30 2.97 6.30 –3.97 –1.73

RbBiLuNbO6 1.22 4.14 1.76 5.38 –2.54 –1.86

Zdin
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Zdin
A '

Zdin
B
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Table 2. Imaginary vibration frequencies (cm–1) of the com�
pounds Me+1BiMe+3NbO6 in the cubic phase at the center
and at a boundary point of the Brillouin zone

Γ (q = 0) X
(q = 2π/a(1; 0; 0))

FE (F2) AFD (F1) AFD

NaBiScNbO6 132i 188i 183i

NaBiGaNbO6 127i 192i 186i

NaBiInNbO6 134i 215i 209i

NaBiLuNbO6 133i 221i 215i

KBiScNbO6 134i 182i 174i

KBiGaNbO6 128i 186i 178i

KBiInNbO6 134i 210i 202i

KBiLuNbO6 133i 216i 208i

RbBiScNbO6 136i 177i 168i

RbBiGaNbO6 129i 182i 171i

RbBiInNbO6 134i 206i 196i

RbBiLuNbO6 132i 213i 202i
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The dynamic charges of cations in the octahedron and
of the component O|| are determined by the competi�
tion between the above contributions. In perovskite�
like oxides, due to the high polarizability of the oxygen
ion and due to the specific feature of the structure, the

non�Lorentzian constants  take large values in the

directions of the Nb–O–Me3+ bond, which leads to
the increase in the effective polarizability of the oxy�
gen ion and, accordingly, to large values of dynamic
charges. The short�range dipole–dipole interaction
also contributes to the increase in dynamic charges.
However, the short�range interactions between large
dipoles and the spherically distributed charge density
of the ions substantially reduce the Born charges (for
example, numerical evaluations of various contribu�
tions to the dynamic charges for oxides with the elpa�
solite structure are presented in [6]).

In the compounds considered here, the dynamic
charge of Me3+ depends both on the long�range and
short�range interactions. On the one hand, the small
values of the dipole polarizabilities of the Ga3+

(~0.1 Å3) and Lu3+ (~0.06 Å3) ions compared with the
dipole polarizability of the Sc3+ and In3+ (~0.3 Å3) ions
substantially reduce the dipole–dipole contributions
to the effective charge on the Ga3+ and Lu3+ ions com�
pared with similar contributions on the Sc3+ and In3+

ions. Long�range dipole–dipole interactions also
become weaker as the unit�cell parameter increases
under the substitution Sc  Ga  In  Lu. On

γij
αβ

the other hand, short�range dipole–charge interac�
tions between oxygen and a trivalent metal, which
reduce the dynamic charge, increase with the number
of Me3+ in the periodic table. For example, while, for
identical values of the unit�cell parameters and the
polarizabilities of the Sc3+ and In3+ ions, the dynamic
charges (in the units of electron charge) on these ions
with regard to all interactions amount to 5.2 and 2.3,
respectively, for switched off short�range dipole–
charge interaction of the pair O–Sc (In), these charges
amount to 14.4 and 15.7, respectively.

3.2. Structure and Energy Characteristics
of Distorted Phases

According to Table 2, the most unstable modes for
all the compounds considered are threefold degener�
ate modes with eigenvectors (see Figs. 3a and 3b) cor�
responding to antiferrodistortive distortions denoted
above by ϕ and ψ. The total energy of the crystal with
40�atom unit cell was minimized with respect to the
amplitudes of displacements of oxygen ions for various
combinations of ϕ and ψ distortions. Table 4 presents
the displacements of oxygen ions (expressed in terms
of the rotation angle of the NbO6 octahedron) only for
those combinations of ϕ and ψ distortions that lead to
the lowest energy distorted phases. Table 4 shows that
the distorted phases discussed here, except for the
phase with distortion ϕψψ, are polar. A complete anal�
ysis of the symmetry of distorted phases for
MeIMeIIMeIIIMeIVO6 compounds with cation order�
ing along the [111] direction of the perovskite struc�
ture was carried out in [7].

After the minimization of the crystal energy with
respect to the combinations of ϕ and ψ distortions, we
relaxed the structure, as described in Section 2, and
calculated the lattice vibration frequencies in the
relaxed structures. In the structures with distortions
ϕϕϕ, ϕϕψ, and 0ϕψ, all vibration modes turned out to
be hard, while the polar structure ϕϕ0 and the nonpo�
lar structure ϕψψ retained the unstable polar modes.
Therefore, to find a stable state for these structures, we
minimized the total energy with respect to the ampli�
tudes of displacements of ions with the eigenvector of
this polar mode. The energies of the stable distorted
phases obtained for the compounds are presented in
Table 5. Note that the maximum contribution
(of about 68–70%) to the difference between the ener�
gies of the cubic and distorted phases is made by the
displacements of ions associated with the ϕ and (or) ψ
distortions.

The polarization components per one structural
unit of a crystal in stable polar phases are presented in
Table 6, which shows that, for all the compounds, the
most energetically favorable phase is a rhombohedral
phase with one molecule in the unit cell and with
polarization directed along the spatial diagonal of the
original cubic phase. In this case, the polarization
amounts to about 40 μC/cm2. (Note that the polariza�

Table 4. Rotation angle (in degrees) of the NbO6 octahe�
dron in various distorted phases of the compounds
Me+1BiMe+3NbO6 (z is the number of molecules in the unit
cell)

Type of 
distortion

Symmetry 
group Sc Ga In Lu

ϕϕϕ R3(z = 1) Na 6.0 6.2 6.9 7.1

K 5.2 5.4 6.5 6.7

Rb 5.2 5.5 6.1 6.7

ϕϕψ Pc(z = 2) Na 6.0 6.2 6.9 7.1

K 5.2 5.4 6.5 6.7

Rb 5.2 5.5 6.1 7.0

ϕϕ0 Cm(z = 1) Na 7.3 7.3 8.2 8.4

K 6.9 6.9 7.7 8.0

Rb 6.5 6.5 6.1 7.9

0ϕψ C2(z = 2) Na 7.3 7.3 8.4 8.6

K 6.9 7.2 8.0 8.3

Rb 6.5 6.8 7.7 8.3

ϕψψ P–4(z = 4) Na 6.0 6.2 6.9 7.1

K 5.2 5.9 6.5 6.7

Rb 5.2 5.5 6.1 6.7
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Table 6. Components of spontaneous polarization (in μC/cm2) of the compounds Me1+BiMe3+NbO6 in distorted phases
(z is the number of molecules in the unit cell)

Type of 
distortion

Symmetry 
group

Sc Ga In Lu

Px Py Pz Px Py Pz Px Py Pz Px Py Pz

ϕϕϕ R3(z = 1) Na 23 23 23 21 21 21 23 23 23 23 23 23

K 24 24 24 22 22 22 24 24 24 24 24 24

Rb 27 27 27 25 25 25 26 26 26 26 26 26

ϕϕψ Pc(z = 2) Na 8 8 0 5 5 3 6 6 4 15 0 0

K 9 9 0 24 0 0 7 7 2 9 3 3

Rb 11 11 0 8 8 0 9 9 0 6 6 3

ϕϕ0 + Seg P1(z = 1) Na 23 0 0 19 0 0 19 0 0 18 0 0

K 24 0 0 23 3 0 23 0 0 23 0 0

Rb 31 0 0 30 0 0 12 12 0 24 0 0

0ϕψ C2(z = 2) Na 20 0 0 16 0 0 18 0 0 17 0 0

K 22 0 0 17 0 0 19 0 0 18 0 0

Rb 36 0 0 21 0 0 21 0 0 20 0 0

ϕψψ + Seg P2(z = 4) Na 10 4 0 8 1 0 13 2 1 15 2 0

K 9 9 0 9 8 0 8 8 0 8 7 0

Rb 16 0 0 7 0 0 23 0 0 27 0 0

Table 5. Energy difference (in eV) between the cubic and distorted phases of the compounds Me1+BiMe3+NbO6 (z is the
number of molecules in the unit cell)

Type of distortion Symmetry group Sc Ga In Lu

ϕϕϕ R3(z = 1) Na –0.405 –0.453 –0.760 –0.953

K –0.376 –0.411 –0.696 –0.858

Rb –0.377 –0.406 –0.683 –0.831

ϕϕψ Pc(z = 2) Na –0.393 –0.448 –0.749 –0.950

K –0.334 –0.382 –0.665 –0.831

Rb –0.308 –0.354 –0.629 –0.776

ϕϕ0 + Seg Cm(z = 1) Na –0.341 –0.399 –0.668 –0.840

K –0.303 –0.341 –0.604 –0.813

Rb –0.287 –0.304 –0.578 –0.721

0ϕψ C2(z = 2) Na –0.343 –0.396 –0.670 –0.843

K –0.291 –0.337 –0.601 –0.767

Rb –0.276 –0.312 –0.569 –0.722

ϕψψ + Seg P–4(z = 4) Na –0.320 –0.365 –0.617 –0.687

K –0.251 –0.297 –0.657 –0.677

Rb –0.327 –0.357 –0.484 –0.684
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tion calculated here substantially differs from the
polarization for scandium compounds calculated in
[3], which amounts to about 70–80 μC/cm2.) How�
ever, the energy of the polar monoclinic phase ϕϕψ
with two molecules per unit cell with in�plane polar�
ization is very close to that of the rhombohedral phase,
but the polarization in the former phase is substantially
smaller than that in the rhomohedral phase (see
Table 6). The other three polar phases (two mono�
clinic and one triclinic phases) are energetically less
favorable, although in some compounds the difference
between the energies of these phases and the energies
of the ϕϕϕ and ϕϕψ phases amounts to 300–500 K,
and they can be implemented at high temperatures.

4. CONCLUSIONS

In concussion, we list the main results of this work.

Within a nonempirical ionic crystal model, we have
calculated the lattice vibration spectra, the dielectric
permittivity, the elasticity moduli, and the Born
dynamic charges of the compounds
Me1+Bi3+Me3+NbO6 (Me1+ = Na, K, Rb; Me3+ = Sc,
Ga, In, Lu) in the cubic phase. There are two types of
instabilities in all the compounds: antiferrodistorsive
instability (threefold degenerate mode F1 (q = 0) and a

single mode X2  and ferroelectric

instability (threefold degenerate mode F2 (q = 0)). The
eigenvectors of these modes differ from the eigenvec�
tors of the corresponding modes in perovskites and
elpasolites.

We have established the symmetry of the five ener�
getically most favorable distorted phases. Distortions
with respect to the combinations of displacements of
oxygen ions along the eigenvectors of the nonpolar

modes F1 (q = 0), X2 , and

Y2  followed by relaxation of the

structures obtained as a result of displacements of oxy�
gen ions yield, with one exception, polar phases. The
spontaneous polarization in these phases is mainly
associated with the displacements of Bi3+ ions from
symmetric positions in the cubic phase. Thus, in four
of the five low�energy phases discussed here, polariza�
tion of the crystal appears as a secondary effect
(improper ferroelectricity).

A combination of oxygen ion displacements along
one component of the mode F1 and the modes X2 and
Y2 leads to a nonpolar phase; however, the vibration
spectrum of the lattice of all the compounds in this
phase contains an unstable polar vibration mode. Fur�
ther distortions of the structures along the eigenvector
of this polar mode lead to a polar phase with stable lat�
tice vibration frequencies. The ferroelectric instability
also persists in a monoclinic polar phase obtained as a
result of distortions of the cubic structure along two
eigenvectors of the mode F1. Further distortion of the
structure of this phase along the eigenvector of the
unstable polar mode again leads to a monoclinic phase
with a different direction of the polarization vector.

The results of calculations of the structural and
dynamic properties of the compounds
Me1+Bi3+Me3+NbO6 in a cation�ordered phase,
obtained in the present paper, show that the polar
behavior of these compounds substantially differs from
the behavior of the known simple and double oxides
with perovskite structure; therefore, the experimental
investigation of these properties of already synthesized
compounds NaBiScNbO6 and of as yet not synthe�
sized compounds attracts interest.
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