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Fig. 1. Geometry of various field directions for tra-
nsverse susceptibility measurement,
(@) 1(n/2)=2r/2,0,0) (b} X(0)=x(0,n/2, 7/2)
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Fig. 2. Susceptibility spectra with variable damp-

’ ing coefficient a computed from equations

(4) and (5) with D, = 4n, D, = D, = 0 for

a uniform thin film with in-plane
magnetization along the x-axis.
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Fig. 3. Susceptibility spectra with variable damp-
ing coefficient « computed from equations
(4) and (5) with D, = D, = D, for a
spherical medium. (a)x=0.02 (b) a=0.2 (¢) a
=0.5 (d) a=1.0 (e) x=20 (4n M,=5400 G, H,=0.%4
Qe), (— :computed, ---- :measured).
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Fig. 4. Typical susceptibility spectra X,(r /2 and
0) of a ultra-soft film showing the real and
imaginary parts above and below the refer-
ence line respectively. The samples are
amorphous Cog By thin films(t=300 nm).
X = 4nX.
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Fig. 5. Proposed magnetization distributions at re-
manent state of particles in amorphous soft
magnetic film. (a) Ripple mode (b) Buck-
led mode (c) Vortex mode.
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Fig. 6. Proposed magnetization distributions of ult-
ra-soft magnetic film (a) at remanent state
(b) with external field, Hex.
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The magnetization dynamics was investigated by solving possible origins of overdamped susceptibility
observed in ultra-soft magnetic amorphous thin films. The experimental high frequency spectrum and
computational spectrum calculated from Gilbert’s equation of motion were compared in order to find proper
damping factor « = 20 and demagnetizing coefficients D, ~ D, = D, = 0 for ultra-soft magnetic films, A
magnetization vortex mode was, then, proposed to explain the origin of the reversible susceptibility and other
anomalies of the ultra-soft magnetic heterogeneous thin films, In this mode it is suggested that there occur,
within the nanoscale structural features of the ultra-soft films, incoherent rotational spin motions that are highly
damped by the energy transfer from short wavelength spin wave modes and local defect structure mode
interactions,



