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Abstract

Y
3~x

La
x
Fe

5
O

12
thin "lms (x"0.0, 0.5, 0.75) and powder (x"0.0, 0.25, 0.5, 0.75 and 1.0) were fabricated by a sol}gel

pyrolysis method and their magnetic properties and crystalline structures were investigated by using X-ray di!raction
(XRD), atomic force microscopy, vibrating sample magnetometer (VSM), and MoK ssbauer spectroscopy. Films with
homogeneous garnet phases were obtained from stock solutions spun on SiO

2
/Si (1 0 0) substrates and "red at

873}1073K for 1 h in air. Results of X-ray di!raction show that the "lm had no preferred direction. The XRD patterns of
Y

3~x
La

x
Fe

5
O

12
had only peaks of the garnet structure in case of substituting the concentration x less than 0.75. Those

of Y
2
La

1
Fe

5
O

12
consisted of peaks from garnet and LaFeO

3
structures. The microstructure of the "lms with a square

shape consisted of 200}300nm in size and 5}8nm in surface roughness. The garnet had the largest saturation
magnetization, about 34 emu/cm3, and the lowest coercivity, 27Oe. ( 2000 Elsevier Science B.V. All rights reserved.
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The yttrium iron garnet (YIG) has attracted much
attention as microwave device materials and magneto-
optical recording medium [1,2]. Upon substitution of La
ions it exhibits very similar magnetic properties
with Y ions. It is well known that single-phase garnet
can be fabricated below x"0.4 of La substituted to
Y

3~x
La

x
Fe

5
O

12
because of larger ionic radius of La

than Y ion [3]. The small resonance line width decreases
as the amount of La ions increases [4]. Its saturation
magnetization (M

4
), the NeH el temperature (¹

N
) and co-

ercivity (H
C
) are very important for practical applica-

tions. The sol}gel pyrolysis method is known as a
technique for the low temperature synthesis of ceramics
[5]. In the present study, "ne grain thin "lms and
powders of the Y

3~x
La

x
Fe

5
O

12
(0.0)x)1.0) system

have been prepared to study the structural and magnetic
properties.
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Polycrystalline La-substituted YIG thin "lms and
powders prepared by a sol}gel pyrolysis method. Appro-
priate portions of La(NO

3
)
3
) 5H

2
O, Y(NO

3
)
3
) 6H

2
O

and Fe(NO
3
)
3
) 9H

2
O were dissolved into ethylene

glycol [5]. Films were deposited by a spin coating
method on a thermally oxidized SiO

2
layer (3000 As ). The

coating process was repeated "ve times to obtain
a proper thickness. The thin "lms, with 1200As , were
annealed at 873}1073K for 1 h in air. Microstructure and
surface morphology of the "lms were examined by using
an atomic force microscope (AFM). Compositional anal-
ysis was measured by using Rutherford backscattering
spectroscopy (RBS). Magnetic properties were investi-
gated by using MoK ssbauer spectroscopy, and vibrating
sample magnetometer (VSM).

X-ray di!raction patterns of Y
3}x

La
x
Fe

5
O

12
thin

"lms and powders exhibit that the La-substituted garnet
(x)0.75) has only a single phase of the garnet structure
and that the thin "lms are well grown. Fig. 1 shows that
the thin "lms annealed at and above 973K have only
a single phase in the garnet structure. The unit-cell para-
meter (a

0
) increases linearly from 12.381 to 12.432As as

the La concentration (x) increases from x"0.0 to 0.75
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