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In recent years, scientists have shown great interest in high-entropy perovskite-type compounds, in which solid solutions are formed from five or more elements in relatively equal concentrations, since they can be stabilized by the high entropy of mixing. The properties of such materials strongly depend on the crystal structure. High-entropy compounds have a wide range of applications [1, 2], including sensors [3], catalysts [4], and some of them are potentially attractive for high-temperature applications in industries such as aerospace, energy production, automotive, turbine technology, etc., where the materials must withstand extremely high temperatures [5].

The first high-entropy materials to attract the attention of scientists were high-entropy alloys. Since 2015, high-entropy oxides have been produced [6], followed by high-entropy metallic diborides [7], carbides [8], fluorides [9], and sulfides [10]. 

The aim of this work is to study the magnetic properties of the high-entropy compound Ca0.3Sr0.3La0.3Mn0.5Ti0.5O3 using the electron spin resonance (ESR) and magnetometry methods, determine the phase transition temperatures, and construct phase diagrams.

The ESR method allows one to study the dynamics of magnetic properties of the studied compounds both in an ordered state and in the paramagnetic region.

The synthesis of polycrystalline powder of Ca0.3Sr0.3La0.3Mn0.5Ti0.5O3 has been carried out via the solid-state route using precursor materials including CaCO3 (≥99%), SrCO3 (≥99%), CaCO3 (≥99%), La2O3 (≥99%), TiO2 (≥99%), and Mn2O3 (≥99%). Initially, the precursor powders have been mixed in a ball mill with zirconia balls in an ethanol medium. The resulting mixture is then dried overnight in a hot air oven. Subsequently, the dried powder underwent calcination at 1323 K for 10 hours under an air atmosphere. The calcined powder is then pressed into pellets using a hydraulic press and sintered at 1373 K for 6 hours under an air atmosphere. Detailed conditions for growing samples are given in [11].

EPR measurements were performed using a Bruker EMXplus (Xband) spectrometer, equipped with continuous-flow N2 cryostats. In these measurements we used the X-band with a frequency of 9.4 GHz, a temperature range of 117–339 K, and a magnetic-field range of 0–1.4 T. The ESR spectra are shown in Figure 1.
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	Figure 1. Evolution of the electron spin resonance spectrum with temperature in the range from 117 to 339 K for Ca0.3Sr0.3La0.3Mn0.5Ti0.5O3


It can be seen that the shape of the magnetic resonance line from 117 K to 339 K changes greatly, which indicates a change in the magnetic phase. The phase transition temperature is near room temperature.
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