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ABSTRACT

Surface Magneto-Optic Kerr Effect (SMOKE) measurements performed on polycrystalline SrFe/20/9ferrites was
obtained using an applied field of z 0.4 Tesla and at a temperature of 300 K temperature. In this project,
strontium hexaferrites were prepared by the chemical sol-gel route to get fine, pure and homogeneous of
powders. Ferum Nitrate Hexahidrate, Fe(NOJ) J. 6H20 and Strontium Nitrate, Sr(NO;) J were dissolved in citric
acid solution by using a magnetic stirrer. The solution was slowly evaporated until a gel was formed after 2
weeks. This gel was dried at 110 °C in an oven for 2 days. The powders were analyzed by using X-ray Diffraction
at various temperatures (800 °C, 900 °C and 1000 °C) to confirm the formation of the strontium ferrite phase.
These powders were then presintered at 800 °C for 3 hours. After that, the powders were sieved and were mixed
with PVA liquid as a binding agent before being moulded into pellet shape. The samples were sintered at 950 °C
and 1000 DC for 3 hours in air. From the results, it was found that the formation ofSrFeJ20/9 phase occurs at
1000 DC. In conclusion, the both SrFe/20/9 (sintered at 950 DC and 1000 DC) showed Kerr rotation, 'IIKem about
1.1° and 1.5°, respectively.
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INTRODUCTION

Strontium ferrite (SrFeI2019) and Yttrium Iron Garnet (YJFesOlz) with Biz+ as an additive has received special
attention because of their application in many devices like isolators, magneto-optic switches, magnetic field
sensors, M-O display, printers and bubble memory etc.[l). The Kerr effect as applied to ferromagnetic materials
involves the change in polarization of light reflected from a magnetized medium. Based on this, the Solid-State
Laboratory of the Department of Physics in UPM had embarked a project studying magneto-optical effects, the
Kerr Effect. High density and uniform as well as fine-grained microstructure are desirable in order to minimize
the magnetic-energy loss at high frequencies. However, the hexaferrites are often prepared by high-temperature
solid-state reaction technique. Alternatively, several novel techniques, such as the co-precipitation, pyrolysis and
sol-gel techniques, have been used to obtain the desired properties by many researchers. By adopting these
techniques, rather than the conventional processing technique, a large surface area can be achieved. However, the
principle advantage, which has driven all solution, based approaches, is the fact that by mixing all the
components in their solutions, atomic molecular homogeneity is achieved immediately [1]. Additionally, the
sintering temperature required to yield the ferrite phase may be lower than those required for the conventional
oxide-mixing route. Sol-gel processing has attracted much interest both for the processing of special powders
and for forming thin coatings [2] and cast or extruded shaped samples. This process involves the separation of
sol, which is a dispersion of solid-particles, the dispersed phase, in a liquid. In the dispersed medium, at least one
dimension of the particles of the dispersed phase is between 1 nm and llill1 [3]. Based on the advantages
mentioned, we attempted preparing SrFel2019 samples by using the sol-gel technique.

EXPERIMENTAL PROCEDURE

Stoichiometric mixtures of Fe(NO)). 6HzO and Sr(NOz) ) were dissolved in an aqueous solution of citric acid.
The nitrates were dissolved by stirring them at the speed of 300 rpm in the acid for 2 weeks. The thick and clear
reddish-brown gel was obtained. The gel was then dried in an oven at 110°C for 24 hours. The dried powder was
then divided into portions, which were then calcined for 3 hours at different temperatures to tract the reaction
pathway. X-Ray Diffraction measurements were performed to identify the strontium ferrite phase. The green
powder was then crushed for 4 hours. Granulation took place after zinc stearate as a lubricant and polyvinyl
alcohol as a binder was added to the powder. The green powder was then moulded to a pellet shaped and pressed
at 60kN by a hydraulic pressing machine. Sintering was then done for 3 hours in air at 950°C and 1000 Dc. X-
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Figure 6: Photon Energy Against Time when do is 20 Degree for Sample SrFe12019(XM
indicates without H field and M indicates with H field)

The following part discusses the Kerr angle (\{IKerr ). From Table I, it could be observed that \{IKerr for sample
SrFel2019 sintered at 950°C is 1.1 deg and 1.5 deg. For sample SrFe12019 which was sintered at 1000 °c. Sample
SrFe12019 sintered at 1000 °c gives better Kerr rotation compared to that sintered at 950°C. This is attributed to
the better formation ofSrFe12019 phase, and thus giving a better microstructure. .

Table I: The \{IKerr for samples SrFe12019 sintered at 950°C and 1000 °c

Sample

SrFel2019 sintered at 950°C

SrFe12019 sintered at 1000°C

Kerr Rotation Angle (\{IKerr) deg

1.1

1.5

CONCLUSION

It is concluded that Kerr rotation occurred better for the SrFe12019 sample sintered at 1000 °c due to the
formation of better strontium ferrite phase (Figure 4). Secondly, increased optical energy reflection occurred if
the samples were subjected to an external field H. This is actually the measure of an energy reflected when
ferromagnetic order exists, relative to the situation when no random magnetic order exists.
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