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of the resistivity data, in the high-temperature paramagnetic region, the adia-

© The Author(s) 2020 batic small polaron hopping model was operative. The magnetoresistance

studies, under different external magnetic field, showed that the MR peak is
located at the metal-insulator transition and ferromagnetic—-paramagnetic
transition, which is characteristic for an intrinsic magnetoresistance. The ther-
mal conductivity results exhibit a semicrystalline character with grain boundary
scattering as a main mechanism limiting the heat transfer in samples. The
electrical contribution to the thermal conductivity is relatively small, around 1%,
as in most of the manganites. The transition point around room temperature is
also visible. The additionally calculated thermal diffusivity parameter shows
values of the order typically found in perovskites.

Introduction transition, colossal magnetoresistance (CMR), charge

and orbital ordering and lattice degree of freedom
The mixed valence perovskite manganites with gen- [1-7]. The transport and magnetic properties of these
eral formula T;_,RMnO; (T =rare earth cation, materials originate mainly from double exchange (DE)

R = alkaline earth cation) have attracted the attention mechanism with mobile e, electrons of Mn3t (tg‘ge
of researchers and emerged as potential candidates for
technological application. Reason behind it was mostly
their possible use for magnetic read write heads,
magnetic refrigeration and application in electronic
devices. The interest in those materials was reinforced
due to their specific features such as metal-insulator
transition, = ferromagnetic-paramagnetic =~ phase

2
moving to the empty e, orbital of Mn** (£3,€?) via the
oxygen p-orbital. This mechanism enhances the ferro-
magnetic-metallic state (FMM) [8]. However, the
paramagnetic-insulator state (PMI) is explained by the
strong electron—phonon interaction which is related to
the Jahn-Teller (JT) distortion [9]. Several other
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mechanisms were considered for studying the physi-
cal properties of manganites as super exchange (SE),
phase separation and charge ordered (CO) [10-12]. In
order to clarify the physics behind phenomena such as
CMR and magnetocaloric effect (MCE), many other
factors have been considered. It was reported that
physical properties of manganites are very dependent
on Mn**/Mn** ratio, which can be easily changed by
simple substitution in the rare earth site or Mn site.
Such substitution influences the ferromagnetic—para-
magnetic Curie transition temperature (T¢) and metal-
insulator transition temperature (Tyy) [13]. In fact each
substitution of a divalent element with a monovalent
one converts a Mn>* with the electronic configuration
(3d*,S = 2) toaMn*" with the electronic configuration
(3d® S =3/2). As a result, in the eg band holes are
generated, which allows the charge transfer and
induces a ferromagnetic coupling between Mn>* and
Mn** ions.

In one of our previous studies, we reported that the
substitution by a monovalent atom in Prg¢Srp4_rAx-
MnOQO; system can play an important role in physical
properties. Moreover, the substitution in Sr site with
monovalent Na, K or Ag (x = 0.05 to 0.1) induces a
second-order phase transition PM-FM around room
temperature [14, 15]. The electrical transport studies
for Prg¢Sro4—xAMnO; (a = Na, K) compounds con-
firmed a behavior change from the low-temperature
metallic-like (dp/dT > 0) below T, to the insulator-
like (dp/dT < 0) above T, (where T, is a temperature
corresponding to the maximum value of resistivity)
[16-18]. Moreover, all studied samples do not show a
MR peak in vicinity of their Curie temperature
around 300 K, and the metal-insulator transition
temperature Ty is observed around 200 K, which is
about 100 K below Curie temperature Tc. Interest-
ingly, there are not many reports on doped man-
ganites that exhibit the coincidence of Tc with Ty
around room temperature as shown in the case of
Pro¢Sro4—+Ag,MnO; (x = 0.05 and 0.1). This moti-
vated us to look into electrical and thermal conduc-
tivities of monovalent Ag doping in Sr site of
Pro¢SrosMnO; manganite. It is found that Ty is
observed around Curie temperature and slightly
increasing with an increasing magnetic field from 0 to
3 T. In order to elucidate the conduction mechanisms,
the temperature variation of resistivity was compared
with two models above the insulator to metal tran-
sition temperature, namely the small polaron hop-
ping (SPH) and Mott's variable range hopping
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(VRH), and at low temperature (in the metallic
behavior region): electron—electron and electron—
magnon scattering processes. Although the electronic
transport has been the focus of studies in these sys-
tems systematically, the thermal transport has not yet
attracted a proper attention. The relatively high
electrical resistivity in various types of manganites
entails that the dominant mechanism in a ferromag-
netic-metallic phase should be the lattice heat con-
duction. In fact, thermal conductivity x is a property
that reflects scattering of phonons and electrons in a
material, which makes it an additional or sometimes
also an alternative probe to study the complexity of
the CMR phenomena. Survey through the studies on
doped manganites shows two types of major behav-
iors [19, 20]. In the paramagnetic phase, k is rather of
a low value and exhibits an amorphous-like character
of the temperature dependence (dx/dT > 0). In the
ferromagnetic-metallic phase, the observed curves
change to the crystalline like (dx/dT < 0). The tran-
sition between the phases and simultaneously alter-
nation of the thermal transport type results in a
minimum at T.. Usually, as a reason behind this
phenomena the distortion of the MnOg octahedra is
given.

Materials and methods

Polycrystalline Pry¢Srg4—xAg:MnO; (x = 0.05 and
0.1) manganites were prepared by using the con-
ventional solid-state method. The detailed descrip-
tion of samples can be found in Ref. [21]. The
electrical resistivity measurements were carried out
on PPMS (physical Property Measurement System)
from Quantum Design in applied magnetic fields up
to 3T over temperature range 20-340 K using the
four probe method. The thermal conductivity mea-
surements were performed on a specially designed
heat bath cryostat using the uniaxial steady-state heat
flow method in a temperature range 4.2-300 K. The
upper limit of measurement was defined by the
restrictions of the experimental setup. The precise
description of the technique as well as the used
cryostat can be found elsewhere [22].
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Results and discussion

Electrical resistivity measurements
and conduction models

The temperature dependence of electrical resistivity
data of Prge¢Sros—»Ag:MnO; (x =0, 0.05 and 0.1)
without and under an applied field up to 3 T is
shown in Figs. 1 and 2.

For both investigated samples, resistivity
p(T) changes from the low-temperature metallic-like
behavior (dp/dT > 0) below T, to the semiconductor-
like (dp/dT < 0) above T, where temperature T,
corresponds to the temperature point, at which
resistivity reaches its maximum value. The metal-
insulator transition temperature (Tyy) is observed
around room temperature for both samples. For
Pro¢Sr1_xAgMnO; with Ag x = 0.05, Ty is just a
little lower comparing to the more doped sample.
Because of the very subtle change, both in stoi-
chiometry and shift of the Tyy the difference is
assigned to the sample morphology. With increasing
magnetic field (from 0 to 3 T), metal-insulator tran-
sition temperature rises up to about 20 K toward high
temperatures. The magnitude of the resistivity is
observed to decrease with increase in magnetic field
for a whole temperature range. In fact, the presence
of an external magnetic field reduces electron scat-
tering at grain boundaries and results in a new ori-
entation of magnetic moments toward the applied
field, thereby decreasing the magnetic disorder. As a
result, local ordering of the electron spins influences
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Figure 1 The temperature dependence of resistivity without and
under a magnetic field up to 3 T for PrgSrg35Ag0.0sMnO3
samples. Inset shows the fitting above and below Ty;.
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Figure 2 The temperature dependence of resistivity without and
under a magnetic field up to 3 T for Prg 6Srg 3Ag0 ;MnO3 samples.
Inset shows the fitting above and below Ty

the ferromagnetic metallic state and is followed by
the suppressing of the paramagnetic insulating
regime leading to the observed increase in Tyy. The
ferromagnetic alignment, which is due to the double
exchange mechanism, causes a decrease in resistivity.
In comparison with the previously reported results
for monovalent doped Prg¢_,Bi,Sry sMnO;3
(x = 0-0.15) [23], the present one shows a smaller
resistivity values under lesser applied magnetic field
and a higher metal-insulator transition temperature.
It is worth to notice that the resistivity values repor-
ted for sample x = 0.05 are found to be larger than
those reported for x = 0.1 sample. Such difference can
be explained by grain sizes of particles for each
samples. The preliminary studies claimed that the
sample with silver amount equal to x = 0.05 contains
smaller grains (which size varies between 1 and
1.3 pm) compared to those of x = 0.1 sample (grain
size from 1.3 to 1.8 pm) [24]. The resistivity values
were found to be smaller for sample with larger
grains. It could be related to the fact that grain
boundaries consist more of magnetic disorder and
enhance electron scattering. In order to correlate the
obtained results with other praseodymium strontium
manganites (doped either on the praseodymium or
the strontium site), the resistivity values at the metal-
insulator transition point at 0 T and 1 T are summa-
rized in Table 1. The included summary manifests
also the strong influence of the preparation proce-
dure (sample morphology) and dopants impact on
the T, changing over 40 K for the pure sample from
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Table 1 Comparison of
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resistivity values at Ty in
differently doped PrSrMnO;

Sample pTap (Q-mm) Twr (K)
H=0T H=1T H=0T H=1T

Pr.¢Sro 4MnO5 [16] 0.23 0.21 184 194 K
Pro.6S10.35A80.0sMnO3 0.18 0.17 301 306 K
Pro.¢Srg 3Ag0.1MnO; 0.15 0.14 299 305 K
Pry.¢Srg 35K0.0sMnO3 [16] 1.95 1.82 175 194 K
Pry.¢Sro 3Ko.1MnOj3 [16] 1.65 1.55 170 194 K
Pry.¢Stg 35Nag osMnO3 [25] 0.83 0.74 165 182 K
Pry.55Nag 0519 4MnO5 [17] 0.38 0.36 104 114 K
Pry.55K0.05S10.4MnO3 [18] 0.69 0.67 194 197 K
Pry.45Big.15S19 4MnO5 [23] ~ 0.44 - 175 -

Prg 6Srg 4MnO3 [23] ~ 0.19 - 222 -

184 to 222 K [16, 23] and doped ones from 104 [17]
to ~ 300 K in our case of silver-doped manganite.

Low-temperature behavior (T < T,)

At low temperature (T <T,), in ferromagnetic—
metallic phase, the electrical resistivity data have
been numerically approximated with a following
polynomial equation (an empirical one):

p=po+ paT? + pysTH (1)

where p is the residual resistivity arising from the
temperature-independent processes such as domain
wall, grain boundary and vacancies, p,T> describes
the electron-electron scattering, and pasT* con-
tributes the combination of electron—electron, elec-
tron-magnon and electron-phonon scattering
process in FM state [26-28]. The obtained values from
the best fits of the resistivity data are summarized in
Table2.

We have noticed that with an increasing magnetic
field from 0 up to 3 T, the parameters are reducing
their values. This could be explained by the overall
reduction of the spin fluctuation in the presence of an
external magnetic field. Moreover, the obtained val-
ues indicate that for each particular temperature in
the fitted range the term p,T” is larger than the term

Table 2 Approximation

pasT*° which confirms that in the metallic phase the
transport mechanism is governed by the electron—
electron scattering.

High-temperature behavior (T > T,)

Above T,, the behavior of electrical resistivity as a
function of temperature is explained usually by the
adiabatic small polaron (SP) model [28], which is
described by the following equation:

p(T) = BT exp(Fof,7) @)

where E, is the activation energy and B is the residual
resistivity coefficient. The E, values are determined
from the best fit of plot In (p/T) versus 1/T (not
included in the paper).

The parameters resulting from the best fit, sum-
marized in Table3, indicate that E, values are found
to be decreasing with increasing magnetic field. This
relation could be attributed to a reduction of the
charge localization and spin alignment. Following the
dopant content, the differences between the activa-
tion energies are very subtle, just a bit higher for the
x = 0.1 sample, probably stemming from the sample
microstructure. A similar effect induced by an
external magnetic field was previously reported for

parameters of the low H (T) po (Q-mm) p2 (107° Q mm/K?) pas (1077 Q mm/K*?)

temperature resistivity data of x=005  x=01 x=0.05 x=0.1 x = 0.05 x=0.1

Pry.6S10.4—xAgMnO;

(x = 0.05 and 0.1) according 0 0.046 0.03356 2.64 1.89 — 9.51 — 6.46

to the empirical Eq. (1) 1 0.037 0.026 2.62 1.86 — 841 — 5.76
2 0.034 0.025 2.5 1.79 — 8.43 — 572
3 0.032 0.023 2.36 1.69 — 8.05 — 541
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Table 3 Activation energies

E, deduced from electrical H(T)  E, (meV)
resistivity of x =005 x=01
Prg 6570.4—xAg:MnO3
(x =0.05 and 0.1) 0 58 59
1 50 55
2 43 45
3 39 41

similar manganite systems—Prqs5Nag 55r94MnO3;
Pr.55K0.05510.4MnO;3 [17, 18]. Another example of the
suppression of transport energy barriers under the
influence of magnetic field has been observed in
Pr0.65r0,4,xKanO3 [16]

Magnetoresistance

As noted earlier, the application of external magnetic
field suppresses the spin fluctuations and conse-
quently leads to a decrease in the electrical resistivity
associated with the magnetic disorder. The influence
of a magnetic field is described by the magnetore-
sistance effect (MR), which can be defined as follows:

_Ap _ p(H) — p(0)
o p(0) ®

where p(H) and p(0) are the resistivities at magnetic
field H of 1, 2 and 3 T and at zero field, respectively.
The temperature dependence of magnetoresistance
(MR) of both samples is shown in Figs. 3 and 4 at
different applied magnetic fields.

For both samples, the plots show a peak around
room temperature. Their Curie temperatures are
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Figure 3 The temperature dependence of magnetoresistance with
a magnetic field up to 3 T of Prg ¢Srp35A80.0sMnO5; sample.

6765

0.30
0.25
0.20

0.15 4

-MR

0.10
J ——B=1T

——B=2T
——B=3T

0.05 1

0.00

T T T T T T T T T T 4 T v T

0 50 100 150 200 250 300 350
T (K)

Figure 4 The temperature dependence of magnetoresistance with

a magnetic field up to 3 T of Prg Sry3Ago.1MnO; sample.

295 K and 289 K for x = 0.05 and x = 0.1, respec-
tively. The observed decrease in T. with increase in
silver content is derived indirectly from the
microstructure of particular samples. For x =0.1,
grain boundaries (average sample grain size up to
1.8 pm) generate more magnetic disorder and in that
way enhance the electron scattering, which in result
influence the FM-PM transition temperature and
slightly decrease the T, when comparing to x = 0.05
sample (with av. grain size 1-1.3 um).

One should also note that the maximum negative
MR shows a slight decrease when increasing Ag
amount from 0.05 to 0.1. This could be explained by a
decrease in the resistivity when increasing Ag con-
tent. Whereas with increasing magnetic field from 1
to 3T, the negative MR values observed around
room temperature are found to be from 10 to 26% for
both samples. In comparison with previous studies
on Na- and K-doped manganites [16, 17] they reach
very high values. The former case we reported
showed largest MR values around 25 K followed by a
gradual decrease with increasing temperature. The
characteristic Ty temperature of those compounds
was around 200 K, which is about 100 K bellow the
Curie temperature. Venkataiah et al. [26] proposed
that the high MR at low temperature can be related to
the extrinsic MR effect involving spin-polarized
tunneling between grains or spin-dependent scatter-
ing of polarized electrons at grain boundaries. Our
samples (the silver-doped ones) show a different MR
behavior compared to reported previously [16-18],
which is determined by the substantially bigger grain
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size of the samples (from 1 pm up to 1.8 pm in Ag-
doped whereas ~ 50 nm in K-doped and from 400 to
700 nm in Na-doped ones). Many studies have
shown that the microstructure modification strongly
influences the extrinsic magnetoresistance [29, 30].
The location of the MR peak at metal-insulator tem-
perature transition and ferromagnetic—-paramagnetic
transition is typical for a different kinds of effect—
namely the intrinsic magnetoresistance. The intrinsic
MR requires strong magnetic field exceeding 1T,
which in turn suppresses the magnetic disorder and
reduces the electron scattering at grain boundaries.

Thermal conductivity

The temperature dependence of thermal conductivity
for ProSros—xAgMnO; (x = 0.05 and 0.1) is shown
in Fig. 5.

The measured quantities cannot be outright
assigned to the amorphous or crystalline type (even
though the investigated samples were ceramic pel-
lets). The x value is monotonically increasing with
temperature throughout the investigated tempera-
ture range—dx/dT > 0, but with different intensity
in particular ranges, what would suggest an amor-
phous type of behavior. However, the magnitude of «
(T) lies in the range 0.4-3.4 W/mK, which is a little
higher than typical amorphous material [31]. The
observed value of thermal conductivity can be
attributed to the presence of JT distortions [19, 31].
Below 15 K, the thermal conductivity in both samples
is practically equal. For higher temperatures, « (T) of
the less doped sample has bigger values. With

d

®  Pry5r55A8:Mn0;

B Pry5r;3A8);MnO;

P
f
i

T T T T
0 50 100 150 200 250 300
T[K]

Figure 5 Thermal conductivity of Pry ¢Sro4_Ag,MnO; samples
with different silver content as a function of temperature.
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increasing silver content, thermal conductivity gets
smaller to exceed at room temperature kg = 2.65 W/
mK for Prg¢Srg3Ag01MnO; and 3.4 W/mK for Proe
S519.35A80.0sMnO;3, respectively. The difference in
thermal conductivity coefficient is about 30%, which
is substantial considering the relatively small differ-
ence in the dopant amount. Lowering of the x value
induced by increasing the dopant amount was also
observed substituting bismuth in place of praseody-
mium in Prye_,BiSrg,MnO; studies [23]. The
decrease in magnitude of x(T) is connected to the
increased phonon scattering from JT distortion as
formation of JT polarons may act as scattering cen-
ters. Collating our results with studies of Gamzatov
et al. [32] for the pure sample, Pry¢Sro.MnO; one
notes the same type of unusual behavior of the curve
k(T) in a wide temperature range. Likewise, the
magnitude of the thermal conductivity parameter is
kept at the same level (from ~ 1.2 W/mK at 80 K up
to ~ 2.6 W/mK just below T.). Also in the thermal
conductivity studies of a different silver-doped lan-
thanum manganite [33], the same type of dx/dT > 0
dependences are demonstrated. As mentioned ear-
lier, given the setup restriction and the fact that T, of
Ag-doped praseodymium strontium manganite is
close to room temperature, thermal conductivity
beyond T. in the paramagnetic phase could not be
investigated. The only phase for which the mea-
surement was conducted was the ferromagnetic
metallic phase.

Because of a high electrical resistivity, one should
consider the effect of the electronic contribution to the
total thermal conductivity x.. Under the circum-
stances of investigating solely the ferromagnetic
metallic phase, we can omit the considerations of
correctness of the Wiedemann-Franz law (WFL) [34]
and assume:

Kel = pilLoT (4)

where Ly =2.45-10° W Q/K? (the Lorenz number)
and p is the resistivity. The results of the calculations
from resistivity data are plotted in Fig. 6 (range
20-340 K).

Owing to the extended range (toward high tem-
peratures), one can outright see the minimum con-
nected to the PM-FM transition around room
temperature. From exclusively the thermal conduc-
tivity results, it was not possible to see the changes in
temperature dependence of the x parameter. The
slope of the electrical contribution to the thermal
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Figure 6 Temperature dependence of electrical contribution to
thermal conductivity of PrgSrg4_rAgMnO3 samples with
different silver content.

conductivity in the paramagnetic phase is roughly
the same for both samples. In the ferromagnetic—
metallic phase, the electrical contribution to the total
thermal conductivity is kept around 1% at all tem-
peratures. In our particular case, we will skip the
considerations of other contributions to the heat
conductions like, e.g., from spin waves. The investi-
gated range (not the calculated electronic contribu-
tion) ends exactly at the PM-FM transition point,
which makes it impossible to proceed with the data
analysis in that vicinity.

After subtracting the electronic contribution from
the total thermal conductivity, the main heat con-
ducting source remains the lattice conductivity:

Kiat = K — Kel (5)

In the ferromagnetic region, the lattice thermal
conductivity of Prq¢Sr;_Ag,MnOj is dominated by
phonons, allowing to analyze the low-temperature
data on the basis of the relaxation time method [35].
The phonon thermal conductivity is defined as
follows:

HD/T

3dnRT® / xte*
Kph = —=—0 ————— Tphdx, 6
VTS (-1 " ©

where d—mass density; M—molecular weight; n—
number of atoms in the chemical formula of the
compound; R—gas constant; 0p—Debye tempera-
ture; x = ®D/p—reduced phonon frequency. The
phonon relaxation time 7y, is given by:

6767

r;hl =151 4+ KTx +sT?® + pT*x, (7)

where 1, corresponds to scattering time due to grain
boundaries (1, = lb/vph, I,—average crystalline size,

vph—phonon velocity); K is a phonon scattering rate
proportional to a)lljh, corresponding to scattering by
strain fields around dislocation; s—proportional to
a)gh
tional to wp,
mentioned above, the magnon contribution is
neglected, because the phonon-spin scattering has
the largest effect near T. and here the low tempera-
ture (away from T,) is considered. Using the above
equation, the fit of the phonon (lattice) thermal con-
ductivity was calculated (for temperatures 20-150 K).
The results are shown in Fig. 7. The parameters cor-
responding to the best fits are summarized in Table 4.
The most striking observation is that indepen-
dently from the sample type the main mechanism
governing and limiting the thermal transport in
investigated manganites is the scattering on grain
boundaries, which reflect the microstructure of the
sample connected to the preparation procedure.

—is scattering by sheet like faults; p—propor-
—is scattering by point defects. As

Thermal diffusivity

Thermal diffusivity is a parameter defining the ability
of a material to conduct heat. It can be measured
directly, e.g., by pyroelectric calorimeter or a laser
flash method or can be -calculated from the

3 T T T
= 2]
N4
-
=
g 14 i
»
®  Pry5r)35A800sMn0;
Callaway fit
B PrySr;3A8,,MnO;
0 T T T
0 50 100 150

TI[K]

Figure 7 Lattice thermal conductivity of P ¢Srg4_rAgMnO3
with different silver content in temperature dependence.
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Table 4 Parameters of the Callaway approximation of lattice thermal conductivity of Prg ¢Srg4_Ag,MnO;3 (x = 0.05 and 0.1) samples

Sample ¢ (m/s) 0p (K) Dygis 107 Cimp'10° (s%) B-10 (s/K) Ey (K) A-10° (s)
Pro 6St0.35A80.0sMnO; 5000 598 1.16 4217 32.48 24.29 2.49
Pro 6STo 3AZ0.1MnO; 5000 598 1.46 4.160 45.66 33.72 6.54

experimental data of thermal conductivity and heat
capacity using the formula below:

o(T) = (T)/pACy(T), (3)

where x—thermal conductivity coefficient, C,—heat
capacity and p = 6.44 kg/m®*—density of a material.
The estimated values based on heat capacity results
from our previous paper [21] are presented in Fig. 8.

The parameter exhibits a monotonic decrease in the
value with increasing temperature due to the reduc-
tion in phonon mean free path by phonon-phonon
scattering. At the lowest temperatures, the diffusivity
drops rapidly and stabilizes around 50 K and fur-
thermore continues to decrease smoothly with a very
flat slope mirroring, the behavior noted for the
undoped sample [32]. One anomaly is observed at
high temperatures, which is connected to the para-
magnetic—ferromagnetic transition. The temperature
dependence of the thermal diffusivity in the vicinity
of the PM-FM is shown in Fig. 9.

Changing the scale allowed to visualize the tran-
sition. At room temperature, thermal diffusivity is
1.1 mm?/s and 0.91 mm?/s for Pr ¢510.4-+Ag:MnO;
x = 0.05 and x = 0.1, respectively, which lies between
the values ~ 0.8 mm?/s (reported for the undoped

sample Prg¢SrosMnO; [32]) and ~ 1.35 mm?/s
77777
n
b ®  PrySry35A800sMnO;
8] Pry ¢5153A8,,MnO; ]
=
q »
g
g 61 7
= °
2> ]
z °
‘B 4
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Figure 8 Thermal diffusivity of PrgeSro4_rAgMnO; with
different silver content.
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(reported for PrMnO; by Oleaga et al. [36]). The dif-
ferences in thermal diffusivity might be the result of
this property’s nature, as it is strongly dependent on
the quality of the material (stoichiometrically and
crystallographically)—the better the crystal the
higher diffusivity value. Considering the observed
transition point, it is slightly shifted toward high
temperatures when comparing to our previous
studies [21] and the diffusivity studies of Gamzatov
et al. being just below the room temperature.

Conclusion

The electrical and thermal properties of Prg¢Srgs—»-
Ag,MnO; (x = 0.05 and 0.1) manganite have been
reported. The electrical investigations show that both
samples exhibit a metal-insulator transition Ty
around room temperature. The application of an
external magnetic field up to 3 T leads to a new
magnetic moment orientation and reduction of spin
fluctuation. Addition of a magnetic field increases
Twvi about 20 K and decreases the resistivity values in
the whole temperature range 20-340 K. The resistiv-
ity values reported for sample x = 0.05 are found to
be larger than those reported for x = 0.1 sample due

1,25 | | , |
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’ ®  Pr,Sr,;Ag,;MnO,
1,15 44 . ]
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° [ ]
0,85 j
[ [ ]
0,80 ]
0,75 | | , |
275 280 285 290 s o
T [K]

Figure 9 Thermal diffusivity of PrgeSro4_Ag,MnO; in the
vicinity of PM—FM transition.
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to the grain size of particles. The analysis of resis-
tivity data confirmed that adiabatic small polaron
(SP) model is operative above the metal-insulator
temperature transition, whereas electron—electron,
electron-magnon and electron—-phonon scattering
processes govern the low-temperature metallic
behavior. The temperature dependence of magne-
toresistance for both samples shows an intrinsic
magnetoresistance behavior with MR peak location at
metal-insulator temperature transition and ferro-
magnetic-paramagnetic which is different to those
reported previously [16-18]. The thermal transport
studies show semicrystalline properties with values
common in perovskite manganites group of materi-
als. From the extracted lattice contribution, the main
factor limiting the heat transfer was defined to stem
from grain boundaries, supporting the conclusion
about strong influence of the sample morphology.
The electrical contribution to thermal conductivity
exhibits less than 1% of the total thermal conductiv-
ity, and the evidence of the PM-FM phase transition
is observed around room temperature. The thermal
diffusivity parameter decreases with increasing tem-
perature in the whole investigated temperature range
(abruptly at low temperatures, above 50 K very
smoothly) resembling the values of other perovskite
manganites.
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