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In manganites with the stoichiometric formula [image: image2.png]Lnit, Mei*MnO;



, where Ln is a rare earth ion and Me is an alkaline earth metal, such as Ca, Sr, or Ba, rich phase diagrams have been detected. In this class of materials, in addition to the orbital order, charge ordering, and complex magnetic structures, the most intensively studied phenomena are the magnetoresistance effect and the existence of electronic phase separation. The transition from the state of a paramagnetic insulator to a ferromagnetic metal is the result of competition between antiferromagnetic super exchange and ferromagnetic double exchange interactions between the spins of manganese ions. The strength of the exchange interactions strongly depends on two different factors: (1) on external forces, such as: magnetic field and pressure, and (2) on the optimization of substitution concentrations (x), which is directly related to the induced chemical pressure. In manganites, chemical pressure is strongly induced due to the mismatch of ionic radii when filling the A position. The mismatch of the ionic radii A affects the disorder of the lattice, and it can be quantified using the tolerance factor τ. An increase in τ decreases lattice disorder and increases the Mn – O – Mn bond angle, approaching an ideal 180 °. This enhances the spatial overlap between Mn-3d and O‑2p orbital states. As a result, the strength of the double exchange interaction between the Mn3 + and Mn4 + ions is enhanced and favors the ferromagnetic state. 
To check this assumption, we systematically investigated the Nd1-xLaxSr0.3MnO3 by means of ESR and magnetization measurements in temperature range 100-340 K. 
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	Figure.1. a) Temperature dependencies of ESR spectra in  Nd0.6La0.1Sr0.3MnO3; b) TC and angle Mn-O2-Mn 

dependencies vs  La concentrations in left and right axes  in  Nd0.7-xLaxSr0.3MnO3, respectively.


The polycrystalline compounds of Nd0.7–xLaxSr0.3MnO3 where x=0.0, 0.1 , 0.2 and 0.3  were synthesized by solid state reaction route using high-purity (≥99.9%) ingredients Nd2O3, La2O3, SrCO3 and Mn2O3 from Sigma Aldrich. Temperature dependencies were measured an ER 200 SRC (EMX/plus) spectrometer (Bruker) using temperature controller ITC 503S (Oxford instruments) from 5 to 280 K.  Temperature dependencies of ESR spectra for Nd0.6La0.1Sr0.3MnO3 were presented in Fig.1a. It was revealed that at certain temperatures a sharp change in the shape of the spectrum line occurs. It was found that when the temperature changes from 100 K and higher, the resonance magnetic field shifts from the region of low fields to a magnetic field corresponding to g≈2. 
And also, according to the data obtained after approximation, it can be seen that on the graph of the position of the line, the one curve splits into two components with decreasing temperature. Two lines were observed in ESR spectra. The appearance of the second line indicates that a phase separation occurs, which subsequently gives an additional signal. From the line width plots, we can also trace the broadening of both lines with decreasing temperature. The behavior of the integrated intensity temperature dependencies shows that at a certain temperature determined for each of the samples, a sharp break in the curve occurs, which indicates a phase transition, and it is from these temperature dependencies that the temperatures of these transitions were determined.  Concentration dependencies of phase transition temperature are shown in Fig.1b.  Using the found temperatures of phase transitions, and also known data on the Mn – O2 – Mn bond angles, a graph of the dependence of these parameters on the lanthanum concentration in the Nd0.7-xLaxSr0.3MnO3 substance was plotted.
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	Figure.2. Temperature dependence of the integral intensity for the sample Nd0.6La0.1Sr0.3MnO3.


From the presented figure 2 of the dependence of the integrated intensity, it is possible to determine the phase transition temperature TC for each of the samples. Namely, it is worth paying attention to the sharp break in the main line "1" for each of the samples, corresponding to the phase transition.

According to the plot obtained, see Figure 1, we can conclude that the phase transition temperature Nd0.7-xLaxSr0.3MnO3, where x = 0, 0.1, 0.2, 0.3 does not increase much at low lanthanum concentrations x = 0, 0.1, but undergoes sharp increase at х = 0.2, 0.3; the bond angles Mn – O – Mn also grow. As can be seen from Figure 1b, the nature of the concentration dependence for the phase transition temperature and for the angles Mn – O – Mn coincides.
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