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Thickness Dependence of Ferromagnetic Resonance for Co and NiggFezo Thin Films

Kb RREE - TR BRR - Bl RE
FALKFEREELEFARGAEERYR, ERAMIETEERTETHELE 08 T980-8579
S. Mizukami, Y. Ando, and T. Miyazaki
Department of Applied Physics, Graduate School of Engineering, Tohoku University, Aoba-yama 08, Sendai 980-8579

(1998 % 10 A

Thickness dependence of ferromagnetic resonance
(FMR) and magnetic properties were studied for cobalt
and NiggFe,, thin films prepared on glass substrates by
magnetron. sputtering. Resonance field and linewidth
increased with decreasing film thickness, while saturation
magnetization and square ratio decreased. Thickness
dependence of 4nMg estimated from resonance field by
using Kittel’s formula was consistent with 4nMg from
hysteresis loops. Linewidth was assumed to have two
components: zero-frequency linewidth, AH,, caused by
magnetic inhomogeneities in films and viscous damping.
AH, estimated from the experimental linewidth was, above
40 A thick, nearly constant with film thickness. Below 30
A, however, AH, for both films rapidly increased. These
results were discussed by taking account of the structural
inhomogeneity in the thin magnetic layer region.
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Fig. 1 FMR spectra of Py films with various thicknesses.
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Fig. 2 Hysteresis loops of Py films with various thicknesses.

Fig. 3 AFM images of the surface of (a) Py (200 A) and
(b) Py (20 A) on glass substrate.
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Fig. 4 Thickness dependence of 4nM.e and 4nis for (a)
Py and (b) Co films.
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Fig. 5 Thickness dependence of AH (open circle),
estimated AH, (solid circle), and square ratio (cross) for
(a) Py and (b) Co films.
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Fig. 6 (a) Thickness dependence of AH, for the present
work and ref. 10. (b) Thickness dependence of AH,
normalized by each value at 40 A.
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