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Highly aligned SmFe,,/ o-Fe nanocomposite thin films
were fabricated by rf magnetron sputtering onto heated glass
substrates. The volume fraction of the o-Fe phase (Vg,) was
adjusted systematically by putting a different number of Sm
tips (5 X 5 mm?) on the Fe target. Nearly single-phase
SmFe, films of ThMn,-type structure with the (001) plane
aligned parallel to the film plane were synthesized at a sub-
strate temperature T, of 550°C by using 28 Sm tips. These
films exhibited good squareness in the demagnetization
curve. By reducing the number of Sm tips to 12 and keeping
the substrate temperature T, at 550°C, we fabricated
nanocomposite films with different Vi,’s. Two different se-
ries of film structures with and without Ti underlayers (50
nm) were fabricated, and Ti capping layers (50 nm) were
deposited in both series. In films without Ti underlayers,
good (001) textures were confirmed by X-ray diffraction
and a peak (BH)yax of 20 MGOe was obtained for Vi, of
about 25%. In the series of films with Ti underlayers, coex-
istence of (001) and (101) textured grains was observed,
while a maximum (BH),,,x of 22 MGOe was obtained for
V. of about 6 %.

Key words: SmFe,, a-Fe, sputtering, thin film,
nanocomposite magnet, crystallite orientation, exchange
coupling
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Fig. 1 X-ray diffraction patterns of glass/Ti/Sm-Fe/Ti films de-
posited by using 28 Sm tips with different substrate tempera-
tures. The pie charts show the volume fractions of the (001) and
(111) textured SmFe,, phases and the o-Fe phase, estimated by the
Rietveld analysis.
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Fig. 2 Magnetization curves of glass/Ti/Sm-Fe/Ti films deposited
by using 28 Sm tips. Fields of up to 140 kOe were applied parallel
(dotted curves) and perpendicular (solid curves) to the film plane.
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Fig. 3 X-ray diffraction patterns of glass/Sm-Fe/Ti films with
different volume fractions of the a-Fe phase.
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Fig. 4 Mean grain size of SmFe;, and o~Fe phases deduced from
the half-width of diffraction peaks, plotted against Vg,.
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Fig. 5 Magnetization curves of glass/Sm-Fe/Ti films for which X-
ray data were shown in Fig. 3.
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. Fig. 6 (a) Coercive field H;, (b) saturation magnetization M, (c)
remanence M,, (d) maximum energy product (BH) .. and (€)
remanence ratio M,/ M; as functions of Vg, for glass/Sm-Fe/Ti films.
The solid line in (b) shows the result of simple superposition of M
for end-member values, assuming that M, (SmFe;,) = 12 kG and
M, (a-Fe) =20 kG.
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Fig. 7 The same plot as in Fig. 6 but for glass/Ti/Sm-Fe/Ti films.
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