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1. INTRODUCTION

The 

 

Ln

 

1 – 

 

x

 

A

 

x

 

MnO

 

3

 

 systems (where 

 

Ln

 

 stands for La
or a rare-earth element and 

 

A

 

2+

 

 = Ca, Sr, Ba, Pb) with a
perovskite structure are prominent for interrelating
electrical and magnetic properties. The extreme
compositions 

 

Ln

 

3+

 

Mn

 

3+

 

O

 

3

 

 and 

 

A

 

2+

 

Mn

 

4+

 

O

 

3

 

 are anti-
ferromagnetic and insulating, whereas manganites

 

Ln

 

1 

 

−

 

 

 

x

 

A

 

x

 

MnO

 

3

 

 exhibit coexisting ferromagnetism and
metallic conductivity in the range 0.18 

 

≤

 

 

 

x

 

 

 

≤

 

 0.5. A spe-
cific feature of the manganites with mixed oxidation of
manganese ions that attracts special fundamental and
practical interest is their electrical resistivity, which is
strongly dependent on an external magnetic field 

 

H

 

 and
is known as colossal magnetoresistance [1–4].

The theoretic explanation of the colossal magne-
toresistance is based on the concept of double
exchange, which is a continuous transfer of an electron
between Mn

 

3+

 

 and Mn

 

4+

 

 ions occupying equivalent lat-
tice sites via the 2

 

p

 

 orbitals of an O

 

2–

 

 anion [5]. An
important part in the magnetoresistance mechanism is
played by the strong electron–phonon interaction due
to the Mn

 

3+

 

 ions producing local Jahn–Teller distor-
tions of the lattice and also by the indirect antiferro-
magnetic exchange [6, 7]. The latter two types of inter-
action counteract the ferromagnetic double exchange,
thereby giving rise to quite complicated electronic and
magnetic phase diagrams of the manganites.

The temperature dependences of the electric resis-
tance 

 

R

 

(

 

T

 

) and magnetoresistance MR(

 

T

 

) exhibit max-
ima near the temperature of transition from the ferro-
magnetic to paramagnetic state (the Curie temperature

 

T

 

C

 

). The magnetoresistance in the paramagnetic region

is almost zero. Materials with 

 

T

 

C

 

 near room tempera-
ture are promising for magneto-electronic applications.

The magnetic-ordering temperature of the
Ln

 

1 

 

−

 

 

 

x

 

A

 

x

 

MnO

 

3

 

 compounds depends mainly on the
Mn

 

3+

 

/Mn

 

4+

 

 ratio and details of the crystal structure. At
present, to find methods for influencing the magnitude
of magnetoresistance and the ferromagnetic–paramag-
netic phase transition temperature of manganites, the
effect of substitution at the 

 

Ln

 

 sites has been best stud-
ied. The highest temperature 

 

T

 

C

 

 = 375 K was obtained
for the compound La

 

1 – 

 

x

 

Sr

 

x

 

MnO

 

3

 

 [8]. However, substi-
tutions in the manganese cationic sublattice can also
affect the Mn

 

3+

 

/Mn

 

4+

 

 ratio, produce structural defects,
and change the electrical and magnetic properties of
manganites. The elements that do not take part in the
double exchange, for example, titanium ions [9], are
especially effective for this purpose.

In the La

 

0.7

 

Sr

 

0.3

 

Mn

 

1 – 

 

x

 

Ti

 

x

 

O

 

3

 

 system, the temperature

 

T

 

C

 

 decreases to room temperature for small 

 

x

 

, which is
a prerequisite for developing practical magnetoresis-
tance devices. Studies of titanium-doped manganites
performed in [9–12] showed that increasing the tita-
nium content leads to a significant reduction in the
spontaneous magnetization and Curie temperature.
However, the model of substitution of Ti

 

4+

 

 ions for
Mn

 

4+

 

 ions proposed in those papers has not been con-
firmed by experimental studies of the structural aspects
of titanium doping of La

 

0.7

 

Sr

 

0.3

 

Mn

 

1 – 

 

x

 

Ti

 

x

 

O

 

3

 

 [13]. More-
over, further analysis of different models is required
[14, 15]. Such an analysis would only be possible based
on a comprehensive study of the influence of the doping
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level on the structural, electrical, and magnetic proper-
ties of manganites [16].

The purpose of the present paper is to determine the
charge compensation mechanism operating in tita-
nium-doped La

 

0.7

 

Sr

 

0.3

 

Mn

 

1 – 

 

x

 

Ti

 

x

 

O

 

3

 

 manganites by
investigating the interrelations between the structural,
electrical, and magnetic properties.

2. EXPERIMENTAL TECHNIQUES

The samples for our study were produced by solid-
state synthesis using reagent-grade La

 

2

 

O

 

3

 

, Mn

 

2

 

O

 

3

 

, and
TiO

 

2

 

 and lab-grade SrCO

 

3

 

, which were first dried at
1120, 920, 870, and 520 K, respectively. The reagents
were mixed together in quantities corresponding to the
stoichiometric composition and were homogenized
with the addition of distilled water in a vibration mill
with corundum milling bodies for 6 h. The charge
obtained was dried at 380–400 K and passed through a
capron screen.

After synthesis at 1170 K for 4 h, a second homog-
enization by milling was performed. A homogenized
powder was mixed with a coupling agent (water solu-
tion of polyvinyl alcohol) and pressed into billets
10 mm in diameter and 3-mm-thick. Ceramic samples
of La

 

0.7

 

Sr

 

0.3

 

Mn

 

1 – 

 

x

 

Ti

 

x

 

O

 

3 

 

± δ

 

 were sintered for 2 h at
1570–1620 K.

The contents of Mn

 

3+

 

 and Mn

 

4+

 

 in the samples were
measured using iodometry (titration of iodine by a
sodium thiosulfate solution). The iodine in a potassium
iodide solution was substituted for by chlorine pro-
duced by dissolving a weighted manganite sample in
hydrochloric acid [17]. An analysis of the crystal-
chemistry side of copper substitution for manganese
was performed according to the method proposed in
[18] using Shannon ion radii [19].

The lattice parameters were determined using the
full-profile Rietveld refinement method. X-ray diffrac-
tion measurements were performed using a DRON-4-
07 diffractometer (Co

 

K

 

α

 

 radiation). Diffraction pat-
terns were measured in a discrete mode in the range
2

 

θ

 

 = 10

 

°

 

–150

 

°

 

 in steps 

 

∆

 

2θ = 0.02° taking 10-s exposi-
tions at each point. For an external reference, we used
SiO2 (2θ standard) and NIST SRM1979–Al2O3 (a cer-
tified intensity standard).

The electrical resistance of ceramic samples was
measured by the four-probe method in the temperature
range 77–370 K. The samples for the measurements
were rectangular parallelepipeds 2 × 3 × 10 mm in size.
The contacts were made of silver paste and baked in.
The magnetoresistance MR was measured in magnetic
fields of up to H = 1.2 MA/m using the formula MR =
(R0 – RH/R0) × 100%, where R0 is the electrical resis-
tance in a zero field and RH is the electrical resistance in
an external magnetic field H. The magnetization was
measured using an MPMS-5S SQUID magnetometer
(Quantum Design). Ferromagnetic resonance was stud-
ied on 1 × 1 × 5 mm samples using a RADIOPAN
9.2-GHz spectrometer. During the measurements, the
magnetic field was directed along the longer side of the
sample.

3. EXPERIMENTAL RESULTS

The x-ray diffraction patterns of
La0.7Sr0.3Mn1 − xTixO3 ± δ samples obtained at room tem-
perature are shown in Fig. 1. All samples studied are
single-phase, and their crystal lattices belong to the

rhombohedral system (space group ), which is indi-
cated by the presence of the (113) peak in the x-ray dif-
fraction patterns. The results of the Rietveld refinement
of the lattice parameters of the La0.7Sr0.3Mn1 – xTixO3 ± δ
samples are shown in Table 1. The unit cell volume of
the manganites is seen to increase as titanium is substi-
tuted for the manganese.

The temperature dependences of the electrical resis-
tivity ρ(T) of La0.7Sr0.3Mn1 – xTixO3 ± δ samples are
shown in Fig. 2a. For samples with x < 0.04, the resis-
tivity increases in the entire temperature range studied
(77–370 K). Metallic conductivity is observed in the
manganites only in the ferromagnetic state. The tem-
perature TC of the samples with x < 0.04 exceeds 370 K,
which is in agreement with the data from [8]. For the
samples with x ≥ 0.04, the ρ(T) dependences exhibit
maxima within the temperature range studied, with the
positions of the maxima shifting to lower temperatures
with increasing x, which indicates a waning of ferro-
magnetism.

The temperature dependences of the magnetoresis-
tance of La0.7Sr0.3Mn1 – xTixO3 ± δ samples measured in a
field of 1.2 MA/m are shown in Fig. 2b. According to
the published data [20–22], the magnetoresistance of
single-crystal manganite samples has a maximum near

R3c
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Fig. 1. X-ray diffraction patterns of La0.7Sr0.3Mn1 – xTixO3 ± δ
samples for x equal to (1) 0, (2) 0.02, (3) 0.04, (4) 0.06, (5)
0.08, (6) 0.10, and (7) 0.15. The (113) superstructure peak
is indicated by an arrow.
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the Curie point and decreases as the temperature goes
away from TC. Polycrystalline samples exhibit an addi-
tional contribution to the MR in the low-temperature
region T < TC; this contribution steadily grows with
decreasing temperature. The additional contribution is
assumed to be related to either spin-dependent scatter-
ing of the charge carriers in the intergrain regions [21]
or to spin-polarized tunneling through the intergrain
boundaries [22]. Both of the contributions to the mag-
netoresistance are clearly seen (Fig. 2b, curve 1) in the
La0.7Sr0.3Mn1 – xTixO3 ± δ sample without titanium (x =
0); the magnetoresistance increases near TC (T > 300 K)
and at low temperatures (T < 150 K). This kind of
behavior of the MR(T) curves is preserved up to x ~
0.04; as x increases further (lines 4–7), the growth of
the magnetoresistance at high temperatures becomes
less and less pronounced, which is in agreement with
the data from [23].

The dependences of the Curie temperature and the
maximum value of the electrical resistivity of
La0.7Sr0.3Mn1 – xTixO3 ± δ samples on the extent of tita-
nium substitution for manganese are shown in Fig. 3a.
Weakening of ferromagnetism in doped manganites is
usually accompanied by a growth of the electric resis-
tivity. In our case, this trend is also observed; namely,
the increase in x in La0.7Sr0.3Mn1 – xTixO3 ± δ causes the
electric resistivity to increase. The phase transition tem-
perature decreases with an increase in x, and the TC(x)
dependence is almost linear. The rate of the decrease in
TC with increasing x (~5 K/mol % Ti) is substantially
smaller than that in germanium-doped manganites
(~28 K/mol % Ge) [24], where, similar to titanium, the
germanium ions have an oxidation level of 4+ and no
electrons on the d orbitals but, in contrast to titanium,
are significantly different from manganese ions in
terms of their size (  = 0.53 Å,  = 0.605 Å,

 = 0.53 Å).

R
Mn

4+ R
Ti

4+

R
Ge

4+

The dependences of the MR on the titanium content
measured in a magnetic field of 1.2 MA/m at 77 and
295 K are shown in Fig. 3b. The MR(x) dependence at
295 K has a maximum of ~ 8% at x = 0.08, and the mag-
netoresistance of undoped La0.7Sr0.3MnO3 is ~ 5%. The
maximum value of the MR(x) at 295 K in
La0.7Sr0.3Mn1 – xTixO3 ± δ samples is observed at x = 0.08
because of the shift of TC closer to room temperature.

The ferromagnetic resonance spectra of
La0.7Sr0.3Mn1 – xTixO3 ± δ samples measured at 77 K are
shown in Fig. 4. The behavior of these spectra is typical
of the ferromagnetic state of doped manganites [25,
26]; the resonance field is Br ≅ 220 mT, and the line-
width is w ≅ 105 mT. It can be seen that the low-tem-
perature magnetic state is almost independent of x up to
x = 0.15.

4. DISCUSSION OF THE RESULTS

In order to explain the observed dependences, the
experimental data are compared with theoretical calcu-
lations based on different models of charge compensa-
tion of titanium substituting for manganese. The calcu-
lations are performed under the assumption that the
manganese in the manganites can take the form of Mn3+

and Mn4+. Manganese ions with an oxidation level of
2+ (Mn2+) can appear only if there are a lot of vacancies
in the lanthanum sublattice [27] (vacancies in the oxy-
gen sublattice do not create Mn2+ [28]). A chemical
analysis of a La0.7Sr0.3Mn1 – xTixO3 ± δ sample with x = 0
shows that the deviation of the oxygen content from
the stoichiometric value is δ = +0.035, which is suffi-
ciently small to exclude the Mn2+ ions from the consid-
eration. Therefore, in our calculations, we assume that
the oxidation level of manganese can be 3+ and 4+ and
that the titanium can have oxidation levels (3+, 4+).
The value of δ in La0.7Sr0.3MnO3 + δ is positive because
of the cationic vacancies. Therefore, as demonstrated

Table 1.  Structural parameters of La0.7Sr0.3Mn1 – xTixO3 ± δ

x 0 0.02 0.04 0.06 0.08 0.10 0.15

Unit cell parameters

a, Å 5.5061(2) 5.5108(4) 5.5146(4) 5.5176(4) 5.5217(5) 5.5231(6) 5.5288(5)

c, Å 13.3616(3) 13.3674(6) 13.3743(6) 13.3801(6) 13.3806(7) 13.3887(7) 13.4005(6)

c/a 2.4258 2.4257 2.4253 2.4249 2.4232 2.4241 2.4237

V, Å3 350.81(2) 351.57(4) 352.24(4) 352.76(4) 353.29(5) 353.69(6) 354.74(5)

Coordinates of ions

O : x 0.464(3) 0.460(3) 0.459(3) 0.460(3) 0.458(3) 0.458(4) 0.457(5)

Reliability factors

RB, % 5.91 5.40 5.90 5.89 5.56 5.66 6.05

Rf, % 7.17 7.00 7.30 6.69 6.19 6.48 5.06

Note: The positions and coordinates of ions in the  structure are La 6a (0, 0, 1/4), Mn 6b (0, 0, 0), and O 18e (x, 0, 1/4).R3c



712

PHYSICS OF THE SOLID STATE      Vol. 48      No. 4      2006

YANCHEVSKIŒ et al.

in [18], we can represent this solid solution in the

form (La0.7Sr0.3)1 – δ/3VA, δ/3 VB, δ/3O3,
where VA and VB denote vacancies in sublattices A and
B, respectively, of the complex perovskite ABO3. In
addition, from studying the temperature dependences
of the Seebeck effect in strontium-doped manganites, it
was concluded in [29] that the La0.8Sr0.2MnO3 solid

Mn0.7 2δ– δ/3–
3+

Mn0.3 2δ+
4+

solution contains Mn3+ ions both in the high-spin (HS)
and low-spin (LS) states and that their concentrations

are in the ratio  :  ≈ 3 : 1. The coexistence

of  and  has been confirmed both experi-
mentally [30] and theoretically [31]. Therefore, the
strontium-doped manganites under study can be repre-
sented as

MnHS
3+

MnLS
3+

MnHS
3+

MnLS
3+

(La0.7Sr0.3)1 – δ/3VA, δ/3 VB, δ/3O3.
3
4
---MnHS

3+ 1
4
---MnLS

3+

⎝ ⎠
⎛ ⎞

0.7 2δ– δ/3–

Mn0.3 2δ+
4+

In [18], the structure data for a large number of com-
plex oxides A1 – a B1 – b O3 ± δ with a perovskiteAa' Bb'

structure were analyzed and the following relation
between the free unit cell volume Vf, s and the tolerance
factor t was found:

(1)

where

(2)

(3)

〈A–O〉 and 〈B–O〉 are the mean distances between the
cations and oxygen atoms for cations A and B, respec-
tively; Vu, s is the experimentally measured unit cell vol-
ume; and Vocc is the occupied volume within the unit
cell, which is equal to the sum of the volumes of all ions
and vacancies calculated from the ion radii. It follows
from Eqs. (1) and (3) that

(4)

In the calculations, we assumed that sublattice A con-
tains cations La3+ (rLa = 1.36 Å) and Sr2+ (1.44 Å); sub-

lattice B contains  (0.645 Å),  (0.72 Å),
Mn4+ (0.53 Å), Ti3+ (0.67 Å), and Ti4+ (0.605 Å); and
the anion sublattice consists of O2– ions (1.36 Å). The
radius of cationic vacancies for oxygen contents above
the stoichiometric value (δ > 0) is calculated using the
equations [18]

(5)

Equations (2), (4), and (5) are employed to calculate the
unit cell volumes in La0.7Sr0.3Mn1 – xTixO3 ± δ solid solu-
tions when considering different mechanisms of com-
pensation of the titanium charge in the manganese sub-
lattice. From this point of view, we analyzed our data
and the experimental results from [13, 32], where the
La0.7Sr0.3Mn1 – xTixO3 ± δ compounds with a large tita-
nium content were studied.

V f s, 1.20 0.09±( ) 0.95 0.09±( )t,–=

t
A–O〈 〉

2 B–O〈 〉
------------------------,=

V f s,
Vu s, Vocc–

Vu s,
------------------------,=

Vu s, Vocc/ 0.95t 0.2–( ),=

∆Vu s, Vocc 0.09t 0.09–( )/ 0.95t 0.2–( )2
.=

MnHS
3+

MnLS
3+

rV A, rA V f s,
3 , rV B, rB V f s,

3 .≈ ≈

0
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4
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Fig. 2. Temperature dependences of (a) the electrical resis-
tivity and (b) magnetoresistance measured at 1.2 MA/m for
La0.7Sr0.3Mn1 – xTixO3 ± δ samples with x equal to (1) 0, (2)
0.02, (3) 0.04, (4) 0.06, (5) 0.08, (6) 0.10, and (7) 0.15.
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Figure 5 shows the dependences of the unit cell vol-
ume of the La0.7Sr0.3Mn1 – xTixO3 ± δ compounds on the
titanium content measured experimentally and calcu-

lated using different models of the charge compensa-
tion of titanium substituted for manganese (Table 2). It
can be seen from Fig. 5 that the experimental depen-
dences cannot be described in terms of the models
where the compensation of the titanium charge is
assumed to occurs only in the manganese sublattice,
including the Mn4+  Ti4+ model assumed in [11, 13].
The experimental data for V(x) from [13] and the curves
calculated within the Mn4+  Ti4+ model for δ = 0 and
δ = 0.035 are shown in the inset to Fig. 5. For x > 0.17,
the V(x) dependence is seen to be in agreement with the
calculations made within the above model for δ = 0. For
lower values of x, the experimental data can be fitted by
the calculations only under the assumption that, simul-
taneously with the Mn4+  Ti4+ model, the oxygen

0
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Fig. 3. Variations in (a) the Curie temperature TC, maximum
electrical resistivity ρmax, and (b) magnetoresistance MR
measured at (1) 77 and (2) 295 K with titanium content for
La0.7Sr0.3Mn1 – xTixO3 ± δ samples.
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7
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Fig. 4. Ferromagnetic resonance spectra of
La0.7Sr0.3Mn1 − xTixO3 ± δ samples measured at 77 K for x
equal to (1) 0, (2) 0.02, (3) 0.04, (4) 0.06, (5) 0.08, (6) 0.10,
and (7) 0.15.

Table 2.  Models of the charge compensation of titanium substituted for manganese in La0.7Sr0.3Mn1 – xTixO3 ± δ

Model
Model of cationic vacancies in the 

case of excess oxygen content
(x < xC, δ > 0)

Critical value of the Ti content*
xC (δ = 0) for the initial value

δ0 = +0.035

Model of anion vacancies in the case 
of excess cation content

(x > xC, δ < 0)

1 2Mn3+  2Ti4+ + (1/3)(VA + VB)**

2 Mn3+  Ti3+

3 Mn4+  Ti4+

4 2Mn4+  2Ti3+ – (1/3)(VA + VB) 0.070 2Mn4+  2Ti3+ + 

5 (3/2)O2  ABO3 + (VA + VB) + 6h

*As the titanium content increases, δ increases in model 1, is constant in models 2 and 3, and decreases to zero at xC in model 4. In model 5,
only intrinsic Schottky defects are taken into account; the introduced defects are not considered explicitly in this model [33].

**In calculations, the  :   ratio is assumed to remain unchanged in titanium-doped manganites.

VO
2

MnHS
3+

MnLS
3+
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nonstoichiometry δ decreases as x increases. The value
of δ can decrease as a result of process 4 (Table 2).
However, process 4 corresponds to a different model of
charge compensation and, therefore, to a different V(x)
dependence at x = 0.07, which is not supported by the
experimental data (Fig. 5). Therefore, we assume that,
as titanium substitutes for manganese in the
La0.7Sr0.3Mn1 – xTixO3 ± δ compound in the range 0 ≤ x ≤
0.17, the number of intrinsic defects changes, as is the
case in the La1 – xSrxMnO3 ± δ system when strontium
substitutes for lanthanum [32] (see line 1 in Fig. 6).
This process is described by model 5 (Table 2), in
which Schottky defects are involved [33]. The values of
δ calculated in this model are shown in Fig. 6 (curve 2).

It is evident that the calculated dependence (curve 2)
agrees with the experimental data from [32] (curve 1).

Let us consider the magnetic properties in this
model of charge compensation. Figure 7a shows the
dependence of the saturation magnetization MS on the
titanium content measured at 10 K in a magnetic field
of 1.2 MA/m and the data from [8] obtained under sim-
ilar conditions. The MS(x) dependence changes in char-
acter near x = 0.17; namely, at lower values of x, the sat-
uration magnetization is weakly dependent on x, which
is in agreement with the observed weak change in the
ferromagnetic resonance spectra. At higher values of x,
the saturation magnetization decreases much faster and
almost linearly with increasing x. Figure 7a also shows
the calculated MS(x) dependence for the suggested
model of compensation of the titanium charge in the
manganese sublattice. The calculation is performed for
the following values of the magnetic moments:

 = 4µB (spin S = 2),  = 2µB (S = 1), and
Mn4+ = 3µB (S = 3/2) [34]. The observed change in the
behavior of the saturation magnetization can be
explained in terms of the competition of two processes
at small x: one process is an increase in MS due to the
increase in δ (i.e., the increase in the number of mag-
netic manganese ions in the unit cell), and the other pro-
cess is a decrease in MS due to the substitution of non-
magnetic Ti4+ ions for magnetic Mn4+ ions. At high val-
ues of x, the latter process prevails and the saturation
magnetization diminishes rapidly.

Figure 7b shows the dependence of the share of
Mn4+ ions  in the total number of manganese ions

on the titanium content. For x = 0, the share of Mn4+ is
determined by chemical analysis [17], and for x > 0 this
quantity is calculated using models 3 and 5 (Table 2). It
is known [7] that the uniform ferromagnetic phase in
Sr-doped manganites exists if the Mn4+ content is
within the limits from 0.18 to 0.50 (shaded area in
Fig. 7b). Outside of this range, the tendency toward
antiferromagnetic ordering prevails, which gives rise to
antiferromagnetism or more complex forms of mag-
netic ordering [7, 8]. As seen in Fig. 7b, if models 3 and
5 are valid, then the ferromagnetic state will be stable
up to x ~ 0.17, which is in agreement with the ferromag-
netic resonance data (Fig. 4). It can be expected that, in
this case, as the titanium content increases, the Curie
temperature will change only weakly due to the
decrease in the number of magnetic ions in the imme-
diate vicinity of the manganese ions, which is in agree-
ment with the experimental data.

It should also be noted that, if the suggested model
of compensation of the titanium charge is correct, then
the behavior of the lattice and magnetic parameters
observed in [13] becomes clear. It was shown in [13]
that (La,Sr)Mn1 – xTixO3 ± δ manganites are ferromag-
netic and that their saturation magnetization remains
quite high (~2µB per manganese atom) up to x = 0.3.
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Fig. 5. Unit cell volumes of La0.7Sr0.3Mn1 – xTixO3 ± δ sam-
ples as a function of the titanium content x obtained from
experimental data (points) and calculated (lines) for differ-
ent models of the charge compensation of titanium substi-
tuted for manganese (the numerals on the lines correspond
to Table 2). The inset shows the experimental data from [13]
(points) and the V(x) dependences calculated in the
Mn4+  Ti4+ model for δ equal to (3') 0 and (3) 0.035.
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Fig. 6. Dependence of the oxygen nonstoichiometry coeffi-
cient (1) on the degree of substitution of strontium for lantha-
num in the La1 – xSrxMnO3 ± δ system according to gravimet-
ric data from [32] and (2) on the degree of substitution of tita-
nium for manganese in the La0.7Sr0.3Mn1 – xTixO3 ± δ system
according to the structural data obtained in this study.
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5. CONCLUSIONS

Thus, based on the results of a comprehensive anal-
ysis of the dependences of the structural, magnetic, and
resonance properties of the La0.7Sr0.3Mn1 – xTixO3 ± δ
compounds on x, we have demonstrated that the charge
compensation of titanium substituted for manganese
occurs via the Mn4+  Ti4+ mechanism with a simul-
taneous decrease in the oxygen nonstoichiometry δ
with increasing x. In La0.7Sr0.3Mn1 – xTixO3 ± δ, this
mechanism leads to weak variations in the magnetic
properties with titanium content up to x < 0.17, which
is in agreement with the results of our experiments and
published data.
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