INFLUENCE OF COOLING CONDITIONS ON MAGNETIC RESONANCE SPECTRA OF FeCr2O4 MULTIFERROIC SPINEL
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Multiferroics are solid crystalline materials in which polar and magnetic orderings coexist and interact with each other. Electrical and magnetic properties arise in the material due to its composition and crystal structure. Recently, a strong magneto-optical effect, manifested in a significant rotation of light polarization plane with a change in magnetization, was reported for FeCr2O4 and CoCr2O4 spinels which make them interesting for both scientific and applied research [1].

One of the ways to realize a complex magnetic structure is the spiral-modulated ferrimagnetic oredring found in cobalt chromium CoCr2O4 [2]. The ferrimagnetic transition in this compound occurs at TC = 93 K, and with a further decrease in temperature, the compound undergoes a transition to a state with a conical magnetic spiral at Ts ~ 28 K. Yamasaki's work demonstrated the critical behavior of both magnetization and electric polarization on cooling in both the magnetic and electric fields. To date, no experiments have been conducted on single crystal FeCr2O4 samples similar to those performed on CoCr2O4. The FeCr2O4 compound exhibits phase transitions to states with long-range orbital ordering within the iron sublattice at 138 K, to a collinear ferrimagnetic state at ~65 K, and to a state with spiral modulation of the magnetic structure at 38 K. It is known that FeCr2O4 single crystals reveals a magnetic resonance spectrum at temperatures below 65 K [3]. The magnetometry data shows anomalies in the region of ~ 20 K.

The report will present the results of experimental studies of the temperature dependence of the magnetic resonance spectra of a FeCr2O4 spinel single crystal after cooling down to 10 K under different conditions: in a magnetic and electric field, only in a magnetic field, only in an electric field, in the absence of a magnetic and electric field. It will be shown that the spectra for different types of cooling differ from each other, which indicates a significant effect of the electric charge on the magnetic structure of spinel FeCr2O4. Therefore, it can be argued that iron chromium spinel has multiferroic properties.
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