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Single crystals of synthetic forsterite (Mg2SiO4) doped with chromium ions are known as effective laser media for generation of femtosecond pulses in the range of 1230-1580 nm. The active laser centers are Cr4+ ions substituting Si4+ ions in tetrahedral positions. At the same time, Cr2+ and Cr3+ ions can substitute Mg2+ in the forsterite crystal lattice.
In this work we studied hyperfine structure (HFS) of continuous wave EPR spectra of Cr2+ and Cr3+ ions substituting Mg2+ ions in two structurally nonequivalent octahedral positions M1 and M2. Crystal was grown from the melt with 0.14 wt. % Cr by the Czochralski technique in slightly oxidizing atmosphere. The 53Cr isotope content was 0.977 %. Measurements were carried out in X-band at temperatures of 80 and 300 K on Bruker ELEXSYS E680 spectrometer. 

Two different types of HFS were detected. The HFS of a single 53Cr3+ ion, shown in Fig. 1a, consists of 4 lines corresponding to allowed transitions between nuclear levels of the 53Cr with nuclear spin I = 3/2. A weak signal from even chromium isotopes is observed in the center of the spectrum. In addition to these spectra, spectra with a more complex HFS were detected. An example of such a spectrum is presented in Fig. 1b. We believe that this spectrum is due to a 53Cr3+-53Cr3+ dimer associate. In general, the HFS of this associate should consist of 16 allowed transitions, however, some lines overlap each other. Therefore, the HFS represents 7 lines corresponding to the total nuclear spin Idim = 3 with a ratio of intensities of 1:2:3:4:3:2:1. 
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Fig. 1. Spectra of 53Cr3+ ions in Mg2SiO4. a – single Cr3+ ion; b - Cr3+-Cr3+ dimer associate.
