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Since in-plane garnet films have no components of
magnetization with respect to vertically incident
lights, no magneto-optical effects on the light are
observed. We supposed that when a Bi-YIG film was
positioned obliquely to the incident light, the plane
of polarization was rotated owing to the magneto-
optical effect, because some component of magneti-
zation with respect to the light path appeared. An
in-plane Bi-YIG film was prepared on a Corning

0317 glass substrate by rf sputtering, and was then -

magnetized in a magnetic field of 2 KOe. The appara-
tus for detecting Faraday rotation consisted of a
polarization microscope and a light source. On the
stage of the polarization microscope, the plane of the
Bi-YIG film was tilted at 45°to the stage plane. The
apparatus was used to obtain contrast images caused
by the remanent magnetization of the in-plane Bi-
YIG film. This result indicates that in-plane mag-
neto-optical films can be applied to display devices.
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Fig. 1 Component of magnetization with re-
spect to the light path in an in-plane magnetized
film with obliquely incident light.
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Fig. 2 Rotation of the polarization plane () by
an in-plane Bi-YIG film as a function of w and w’.
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Fig. 3 Light path in a Bi-YIG film.

f, iLiii BT & ividIOSHHEHRZERVTH
3, ikiiBLUii &ivicBA3ENHLARIES
o EDRATEOMEEE 240 TH B, T Bi-YIG#
fch DN A #ZZ 5. Fig. 3 I Bi-YIG ffch % i
TEROERAETT. COEEONEBROAE o LA
B w (12258 & U Bi-YIG MO BITRA no,n, & L
TIRADK D L.
w’=sin" {(ny/n,) sin w}

Fig. 2 hiceBEB R <7 s VOB ERG D SR - HE
BETR 18 ZRALHE Lz 0 2/R0LE. 240 35
R (M,) DHBEHEKS M, sin o’ & Bi-YIG #fgEch
DONIRE (L) icHfld 2. L 3EEE Ly L35 & Lo(l/
cosw’) EREINBDT

246=M,L,sin w’(1/cos w')=M,L, tan o’
E13, 240 3 tanw HBIL, o THbHH 0 OWEMIC

158

' (degrees)
0 10 20

I 5 degree
u

e I L I —l.

0 10 20 30 40 50
w (degrees)

—> 4—

0 (degrees)

Fig. 4 Rotation of the polarization plane (9) by
a perpendicular Bi-YIG film as a function of w
and w’,
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Fig. 5 Hysteresis loop of the in-plane Bi-YIG
film used for the experiment.
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Fig. 6 Schematic diagram of an in-plane Bi-
YIG film in a polarization microscope for detect-
ing magneto-optical contrast.
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Fig. 7 Images obtained with in-plane Bi-YIG
films having opposite remanent magnetizations.
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Fig. 8 Readout of an in-plane magnetization
image written with a ring head.
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