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Magnetic properties of Ce-substituted yttrium iron garnet
ferrite powders fabricated using a sol–gel method
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Abstract
Y2.9Ce0.1Fe5O12 powders which were annealed above 1200 C had only a single phase garnet cubic structure and
showed ferrimagnetic behaviors. Powders annealed below 1200 C had mixed phases of garnet, a-Fe2O3, and YFeO3
structures. The magnetic behavior of Y2.9Ce0.1Fe5O12 powders annealed above 800 C showed that an increase of the
annealing temperature yielded decrease in the coercivity; however, opposite tendency was shown in saturation
magnetization.
r 2003 Elsevier B.V. All rights reserved.
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Y2.9Ce0.1Fe5O12 powders annealed at different temperatures were investigated by an X-ray diffractometer
(XRD), a vibrating sample magnetometer (VSM), and
.
a Mossbauer
spectroscopy.
Fig. 1 shows the X-ray diffraction patterns for the
Y2.9Ce0.1Fe5O12 powders annelaed at different temperatures. From 800 C to 1400 C with 200 C step.
Y2.9Ce0.1Fe5O12 powders which were annealed above
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Yttrium iron garnet (YIG) and substituted YIG are
interesting ferrimagnetic materials in part because they
have potential microwave devices and magneto-optic
applications. Cerium-substituted YIG (Ce:YIG), in
particular, has been found to exhibit a large magnetooptic(MO) effect and low propagation loss, which will
be good candidate materials for the devices with higher
quality [1–2]. A low-coercivity, high-remanence, soft
magnetic material, having a square hysteresis loop, is
required for microwave operation. For a magnetic
material to be applied in microwave devices, the most
important static magnetic properties are the saturation
magnetization (Ms ), anisotropy constants, N!eel temperature (TN ), remanent magnetization (Mrr ), coercivity
(Hc ), and temperature derivative of these quantities. In
general, high TN and low Hc are required for applications [3]. In this study, the magnetic properties of
Y2.9Ce0.1Fe5O12 powders are introduced with an emphasis on coercivity and magnetization as a function of
annealing temperature. Compounds of composition
Y2.9Ce0.1Fe5O12 were prepared using the sol–gel method. The crystallographic and magnetic properties of
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Fig. 1. X-ray diffraction patterns of samples annealed at (a)
800 C, (b) 1000 C, (c) 1200 C and (d) 1400 C.
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