Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2014

Supporting Information

On stoichiometry and intermixing at the spinel/perovskite interface in
CoFe,04/BaTiO; thin films

Vasiliki Tileli'*, Martial Duchamp?, Anna-Karin Axelsson®!, Matjaz Valant*, Rafal E. Dunin-
Borkowski?, & Neil McN. Alford!

! Department of Materials, Imperial College London, Exhibition Road, SW7 2AZ London, UK

2 Ernst Ruska-Centre for Microscopy and Spectroscopy with Electrons and Peter Griinberg Institute,
Forschungszentrum Jiilich, 52425 Jiilich, Germany

3 School of Engineering, London South Bank University, 103 Borough Road, SE1 0AA London, UK

4 Materials Research Laboratory, University of Nova Gorica, Vipavska 13, Nova Gorica, SI-5000,
Slovenia

*email: v.tileli@imperial.ac.uk



mailto:v.tileli@imperial.ac.uk

solid lines : parallel dotted lines: perdendicular

100

'S
o
1

-40 -

magnetic moment (emu/qg)
I (=]
1

N T T T T T T T T -
-30 -20 -10 0 10 20 30
magnetic field (kOe)

Figure S1: Magnetic moment measured perpendicular (dotted lines) and parallel (solid lines) to the
CoFe,0, film on BaTiO;. Corresponding curves recorded from a CoFe,0, film on a SrTiO; substrate
are shown for comparison. The CoFe,0,/BaTiO; system exhibits an overall reduction in magnetic
susceptibility, a reduction in total magnetic moment and an increase in magnetic coercivity
compared to CoFe,0,/SrTiO;. A comparison with results obtained for other substrates can be found
in Ref. [1]
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Figure S2: Multiple linear least-squares (MLLS) analysis of the oxygen K edge using BaTiO; (BTO)
(blue line) and CoFe,0, (CFO) (green line) spectra, which were acquired from regions away from the
interface, in order to determine the chemical nature of the interface layer. The sum of the two
standards (magenta line) is a poor match to the interface spectra (red line), suggesting that the
interface has a different chemical composition from CFO, BTO or a combination of the two and that
a new phase has formed at the interface.
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Figure S3: Reference Fe F L;, EEL spectra for different oxidation and coordination combinations used
to perform MLLS analysis of the Fe edge, as shown in Fig. 4 of the manuscript.



Table S1: Integration widths and partial ionization cross-sections used for quantitative analysis of the
EEL spectra. The integration widths were chosen to be wider for better averaging, with the exception
of Ba and Co due to their overlapping edges. The oxygen ionization cross-section was calculated
using DigitalMicrograph (DM) software, while the other cross-sections were calculated relative to
that for oxygen by making use of Eq. (1) in the manuscript 2.

element ionization edge integration width (eV) partial ionization
cross-section (barns)
Fe Ls, 706.8 - 726.4 1062
Co L3, 778.0-784.0 352
(0] K 528.6 - 568.6 876 + 88 (DM)
Ba Ms 4 800.0 - 808.0 943
Ti Ls, 456.0-472.0 2496
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