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When a TbFe layer is so thin that the incident light
transmits through several TbFe layers in a TbFe/
SiO  compositionally modulated film, a multi-
reflection occurs at each interface. Kerr rotation
angle can be strongly enhanced by the interference
of these reflected lights. Kerr rotation angle runs up
to 12 degrees at a wavelength of light of 6328A. A
large enhancement of Kerr rotation angle is attained
at an arbitrary wavelength of visible light by select-
ing the thickness of each layer. The perpendicular
magnetic anisotropy is dominant in a TbFe/SiO
compositionally modulated film even when the
thickness of a TbFe layer is 39A because of mag-
netostriction at interfaces. In a compositionally
modulated film, optical constants of a magnetic
thin film, but not of a coating layer, can be tuned
to the antireflection whithout quenching the per-
pendicular magnetic anisotropy.
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Fig. 1 Apparatus for sample preparation.
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Fig. 2 Structure of TbFe/SiO CMF.

Table 1 Conditions of sample preparation

residual air pressure 8x1078 Torr
pressure during evaporation 2x10°7 Torr
substrate temperature 80 K
deposition rate Tb. Fe 0.8 %\/S
Si0 0.8 A/s
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Fig. 3 X-ray diffraction pattern reflecting CMS
for the number of TbFe layers (N,) is 4, the
thickness of a TbFe layer (d,) is 70A and the
thickness of SiO layer (d,) is 100A.
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Fig. 4 (a) Magnetic torque curve traced in an

applied field of 17 kQe. (b) The dependence of K,
on the iron concentration (Cg), where the paren-
thesis means a homogeneous alloy film.

B &kic, 6, &, BnLTwa, 6, 0ELER
OEALOBFRL S, THHRICL S 6, DHEMTHBC
Eisbhirs, Fig 2 IRT &1, TolETE, itk
LEBHRBEOREMEES R EHEELTVS. L
1o T, SRETEENRG LT HHRD B
G REL TNV RAEINT VWS, d,=45A FHET 6,
OEEBRIELTEY, chicsil T, KPRt
Kerr E 25 ) v A — 7D “Bft” BT 3. —HE
LT, HiTHEEEBSRE oM sHIEERE HY)
B E i, WbotMLE & U O REHE &

Kerr E X5 Y ¥ RN —7OlBMESE(LT B, Lhl,
TbFe/SiO HZFE T3, "Bl REORiR T, il
oM Lo ML BRI S hiEh -7, Licdi-

515



o s T 2
dp: 5254 |
10 ds: 1004 1'°
;;;, N:6328A
z
&5t 8
S =
5 R 2
c R
£ 5
2 2
g o/o ° —loai.-j
3
¥-
; L o2

40 50 60 70 80
TbFe layer thickness dm (A)

Fig. 5 Observed 6 (solid line) and reflectivity R
(broken line) of TbFe/SiO CMF plotted against
dn. Kerr hysteresis loops for d,=41A and 52A
are shown.
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Fig. 6 Observed wavelength dependence of 6,.
Varied parameters are (a) d, and (b) the thickness
of protective layer (d,).
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Fig. 7 Calculated wavelength dependence of 6,.
dm=1004, d,=3004 and d, is varied.
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Fig. 8 Calculated N, dependence of & at 6328
A for three values of d,,; 50, 100 and 200A when
d,=650A and d,=100A.
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