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Fig 1. The coordinate system used in the calculation.
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Table 1. Deposition condition for RF magnetron
sputtered NigFe,; thin films,

sputtering target Ni-Fe alloy target

substrate Si-Wafer

back ground pressure 1.2x 107° Torr
working gas pressure (Pa) 20 mTorr

RF high voltage (Vgr) 1.7kV

substrate temperature (Ts) R. T.

sputtering rate 220 A /min
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Fig 2. Spin wave derivative absorption spectra for
3300 A NigFey; thin films at parallel resonance.
(a) As-sputtered. (b) Tamar=135C and (c) 225C.
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Table Il. The annealing temperature dependence of
the magnetic properties for NigFe,; thin films which
was annealed in air.

M. A

Tan Kl (°C) 7f t
" g-lactor (x 10 "erg /cm)

(eum /cm®)

As-sputtered  2.11 780 6.7
i3H 2.13 790 6.8
225 2.15 790 8.0
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Fig 3. Spin wave derivative absorption spectra for
3300 A NigFey; thin films at perpendicular reson-
ance.

(a) As-sputtered. (b) Tamar=135C and (c) 225C.
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Fig 4. Spin wave derivative absorption spectra for
BSOOA NigFey; thin films at parallel resonance.
(a) As-sputtered. (b) Tama =160, (c) 2207,

(d) 330, (e) 390, and (f) 420C.
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Fig 5. Spin wave derivative absorption spectra for
3300 A NigFe; thin films at perpendicular resonance.
(a) As-sputtered. (b) Tamax=1607C, (c) 220C,

(d) 3307, (e) 30T, and (f) 420C.
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Table [I. The annealing temperature dependence of
the magnetic properties for NigFe;; thin films which
was annealed in Ar gas.

Tumar (C)  g-fact M. A
anmbs g tactor (eum/cm®) (X 10 7erg /cm)
As-sputtered  2.11 780 6.7
160 2.10 780 6.6
220 2.11 780 6.6
330 2.13 780 6.6
390 2.15 800 6.3
420 2.16 800 1.3
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In order to investigate the annealing effect for RF magnetron sputtered NixFey; thin films, we have studied the
spin wave behaviors by FMR after annealing the samples at 135°C, 225°C in air and at 160°C, 220°C, 330°C, 39T
and 420°C in argon gas for one hour respectively. In FMR spectra for the films annealed in argon gas and the as-
sputtered film at perpendicular resonance, only odd number spin waves are observed. But even number spin waves
are observed for the film annealed in air at 225°C because of the large difference between both surface magnetic
anisotropy. In the case of the sample annealed at 420°C in argon gas, the spin waves are shifted toward high field,
can due to the increase of saturation magnetization during annealing. The spacings between the spin wave reson-
ance fields are narrowed rapidly, this is thought that the magnetic homogeneity increased in the film after
annealing at high temperature.



