CeMnB5O10 – NEW MEMBER of a PENTABORATE FAMILY: ESR MEASUREMENTS
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Borates of various compositions represent a broad class of compounds, including materials containing rare earth and transition metals and having various structural types. Due to the presence of the complex [BOn](2n-3)- anion and cationic polyhedra, as well as the tendency to form chains and planes from these structural elements, many borates have the quasi-low-dimensional magnetic structure. Here we present the electron spin investigations of a new material - CeMnB5O10 pentaborate containing two types of magnetic cations. This compound was studied in two modifications - crystalline and amorphous.
Electron spin resonance (ESR) spectra of the CeMnB5O10 samples were measured using ER 200 SRC (EMX/plus) spectrometer (Bruker, Germany) at the frequency of 9.4 GHz in the temperature range from 115 K to room temperature in steps of 3 К. In all temperature range the ESR absorption spectra of CeMnB5O10 glass sample can be described by one exchange-narrowed resonance line (Fig. 1). 
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Fig. 1. Typical electron spin resonance spectra in CeMnB5O10 glass sample. Symbols – experimental data, solid line – fitting.
It is suggested that the broad line in ESR spectra of CeMnB5O10 glass sample can appear due to Mn2+ magnetic ions (3d5, S = 5/2, I = 5/2) and Ce3+ magnetic ions (4f1, J = 5/2), which form the crystal structure of the investigated compound. One can expect that ESR absorption line in CeMnB5O10 glass sample refers to Mn2+ magnetic ions, which interact with Ce3+ magnetic ions; and the resonance field position is shifted from the values typical for divalent manganese ions at room temperature to the values typical for trivalent cerium ions with decreasing the temperature. 

The ESR line is much broader in CeMnB5O10 polycrystalline sample in comparison with glass sample suggesting the lower values of exchange interactions between magnetic ions in this sample. The ESR linewidth and integral intensity in CeMnB5O10 glass sample increase with decreasing the temperature suggesting the observed absorption line is the signal from paramagnetic phase, because the inverse integral intensity demonstrates the linear behavior.

The observed ESR absorption of CeMnB5O10 polycrystalline sample has the more complicated line shape and can be well fitted by the sum of two field derivatives. Similar to the CeMnB5O10 glass sample, one can suggest that the first line is the signal from Mn2+ ions which interact with Ce3+ ions. The low-field temperature independent ESR signal appears only in CeMnB5O10 polycrystalline sample; it is characterized by g-factor values which are not typical for Mn2+ and Ce3+ ions and has intensity 20 times less than the main signal. This signal suggested the presence of the crystal structure defects or magnetically correlated regions due to mix-valence magnetic ions or other types of magnetic inhomogeneity, which is in agreement with the EDX data.
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