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Fig. 1. Spin wave derivative absorption spectra for
amorphous Coy Hf ¢ thin films at perpendicular con-
figuration.
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Fig. 2. Spin wave derivative absorption spectra for
amorpuous CozHfyy thin films at perpendicular con-
figuration,
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Table I. Resonance field Hpzrane, effective magnetization
M.y, and spectroscopic splitting factor g calculated FMR
measurement

CoyHf s CozHfy

ann. temp.  Hppraner 4 Megs P Hparatier 4 Mgy
(Oe) (G) (Oe) G)

as depo. 810 10700  2.21 1185 6622 222
10T 810 10540 222 1185 6632  2.22
175 ¢ 810 10600 222 1185 6622 222
200 °C 810 10610  2.22 1200 6603  2.20
225 °C 810 10620 2.22 1178 6640  2.22
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Fig. 3. The surface magnetic anisotropy constants for
amorpuous Co ;- Hfy thin films
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To investigate the influence of the Hf concentration and the annealing effect in Co,—,Hf,(X=0.16, 0.24
at. %) systems, ferromagnetic resonance experiments have been carried out. Spin wave resonance spectra for
all samples consist of several volume modes and one (or two) surface mode. It is suggested that both
surfaces of the film have a perpendicular hard axis to the film plane (negative surface anisotropy). The sur-
face anisotropy Ks, at substrate-film interface is varied slowly from —0.07 to —0.32 erg /cm? and the sur-
face anisotropy Kg; at film-air interface is varied from 0.18 to —0.47 erg /cm? with increasing annealing
temperature in the amorphous CogHf ¢ thin films. Also, the surface anisotropy Ks, is varied slowly from
—0.31 to —0.41 erg /em? and the surface anisotropy Ks, is varied from -0.19 to —0.60 erg /cm? with in-
creasing annealing temperature in the amorphous CozsHf, thin films. We conjecture that the variation of
surface anisotropy Ks; is due to the increase of Co concentration resulted from Hf oxidation for low tempera-
ture annealing (150~175 ) and the diffusion of Co atoms near the film surfaces for high temperature
annealing (200~225 C).



