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Magnetic loss studies on lithium zinc ferrites
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The magnetic spectral studies on lithium zinc ferrites have been carried out by two independent measurements. The results
of rf frequency studies indicate the existence of the domain wall resonance. The microwave absorption studies at various static
magnetic fields indicate the rotational resonance. These phenomena strongly depend on zinc content.

1. Introduction

In recent years, the lithium ferrite system [1,2]
has been used for microwave and low frequency
applications. Various substitutions have been in-
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netic properties. The useful frequency range of
ferrite is limited by the onset of relaxation process
either because the permeability begins to fall at a
somewhat lower frequency or the losses rise
sharply. Hence the knowledge of the frequency
dependence on initial permeability and loss is

necescary Ranarte af maonetic enactral ctudisc an
IICLUSSAl y, MUPUILL Ul Hapiivul Spliuial swulass Uil

various ferrite materials are available in literature
[3-5]. The present paper aims at discussing the
magnetic spectra at radio frequencies and micro-
wave absorption studies on lithium zinc ferrites.
The samples have the chemical formula
Ligs_,,Feys_,,2Zn, 0, with x = 0.0, 0.1, 0.3 and

0.6 and are represented as A, B, C and D respec-

tively.

2. Experimental part

Toroidal shape samples of outer and inner di-
ameter 2.5 and 1.3 cm and thickness of about 0.5
cm, were used for the permeability measurement.
The samples were prepared by double stage sinter-

ing with firing temperature at 900°C. Bismuth

oxide flux material was added to ensure good
densification. A noncapacitative winding [6] was
used for permeability measurements. A HP LCR
bridge was used for the measurements of initial
permeability and loss in the frequency range from
10 kHz ta 10 MHz at 3000 K Micrawave ahenrn.

10 kHz to 10 MHz at 300 K. Microwave absorp-
tion at 9.17 GHz was carried out using a standard
X-13 klystron bench. Thin rectangular slab of
ferrite sample was kept in a rectangular waveguide
E plane configuration. The power absorption at
various static magnetic fields was measured.

3. Results and discussion

The frequency variation of initial permeability
and loss at 300 K are shown in figs. 1 and 2
respectively. The initial permeability curve for
polycrystalljne ferrites are made up of two mecha-

nisms viz., wail motion and spin rotation {7]. The
respective initial permeability equations are,

("’ - 1)rot = I"’OMsz/ZK,
(b= Dyan =MD /v,

swall 1%

where M, is the saturation magnetization K the
anisotropy constant which is the sum of magneto-
crystalline and magnetoelastic anisotropies, D the
average grain size and v the domain wall energy

which is directly proportional to VK . From figs. 1
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Fig. 2. Variation of loss " with frequency.
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and 2, the existence of a relaxation type mecha-
nism is observed for the sample D in the range of
frequencies under investigation. This kind of re-
laxation is attributed to domain wall resonance
[4]. Domain wall resonance for other samples may
occur at higher frequencies. The effect of zinc is to
decrease the anisotropy constant K. This is the
reason why the onset of domain wall resonance
takes place at relatively lower frequencies for the
sample D.

Microwave power absorption at various static
magnetic fields is shown in fig. 3. From the gen-
eral resonance conditions, power absorption
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3 it is seen that the power absorption decreases
with magnetic field at the lower field region for all
the samples except sample D. However at higher
fields the usual resonance absorption starts. Since
the applied magnetic field is parallel to the plane
of the samples the samples can be magnetized to
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decrease in the absorption at the lower magnetic
field region is due to the decrease of rotational
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Fig. 3. Variation of microwave power abosorption with mag-

netic field.
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resonance absorption which vanishes upon satura-
tion. However the results of sample D indicates
that the rotational resonance does not occur at the
frequency of study. This process may occur at the
lower microwave frequency side. It is interesting
to mention that the domain wall resonance also
occurs at relatively lower frequency region for
sample D.

4. Conclusions

Permeability is made up of domain wall and
rotational mechanisms. There exisis a radio
frequency domain wall resonance and microwave
frequency rotational resonance. The addition of
zinc decreases the frequency of resonance. The
rotational resonance can be understood by sub-
jecting a ferrite with a dc magnetic field and a

microwave field.
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