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Nanocrystalline Ba-ferrite thin films with particles of 40–60 nm size range have been prepared by
a sol–gel method. The crystal structures were measured by XRD. Thermal analysis such as ther-
mogravimetry analysis (TGA) and differential thermal analysis (DTA) were performed on the
dried powder obtained from the Ba-ferrite precursor solution. Magnetic properties were measured
using a vibrating sample magnetometer (VSM) at a maximum applied field of 15 kOe. The pat-
terns for the sample annealed at temperature above 973 K indexed well on the M-type hexagonal
structure with lattice constants a ¼ 5.891 �A and c ¼ 23.200 �A. BaFe12O19 (BaM) thin film was
epitaxially grown on single crystalline sapphire (001) substrate with BaM(00l)/sapphire(001) rela-
tion. The full width at half maximum of the rocking curve of the (008) peak is 0.28�. AFM was
used to detect the grain size and surface morphology. Surface roughness of the films was between
2 and 4 nm. The perpendicular coercivity HC? was 4.9 kOe at room temperature under an applied
field of 15 kOe annealed at 1023 K for 2 h.

Introduction Ba-ferrite thin films are attractive candidates for low noise high-density
magnetic recording media. High recording density requires that the medium must have
coercivity above 3000 Oe in order to record bits with narrow transition length and a
moderate remanant magnetization Mr to achieve relatively high signal to noise ratio in
magnetic recording. Therefore, it is essential that the grain size in M-type hexaferrite
films be decreased without affecting its magnetic properties [1–5].
The sol–gel technique has emerged in recent years as a versatile method for synthe-

sizing different inorganic materials. Apart from the advantage of low temperature pro-
cessing a sol–gel route makes it possible to obtain nanoparticle materials [6]. Though
the sol–gel process has made an impact on materials technology, the high cost of alkox-
ides appears to be a hindrance to its large scale use in preparing conventional materi-
als. In this work, thin films with barium hexaferrite (BaM) layers on thermally oxidized
silicon wafers were fabricated by the sol–gel method. We have avoided using alkoxides
thereby ensuring that the preparation cost is not high. Polycrystalline barium hexafer-
rite thin films were characterized with RBS, XRD, VSM, TGA-DTA, and AFM.

Experimental Procedures Barium nitrate [Ba(NO3)2] and iron nitrate nonahydrate
[Fe(NO3)3 � 9H2O] were used as starting materials, and were mixed in the ratio Ba/
Fe ¼ 1/10. These were dissolved in methanol and distilled water. The solution was
refluxed at 353 K for 24 h. The resulting precursor solutions were made at 0.2 M.
The films were deposited by spin coating the stock solution onto sapphire substrates.
The coating was repeated six times to obtain a proper thickness, and the films were
pyrolized at 523 K on a hot plate between each coating. The films with a thickness
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