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Enhancement of the Magneto-Optical Effect in Fe/SiO; and Co/SiO; Granular Films
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We measured the Faraday rotation (FR) spectra (A =
500-800 nm) in granular films of Ni/PVC (prepared by
spin-coating polyvinyl chloride containing Ni fine pow-
ders of ~20 nm diameter) and (Fe or Co)/SiO; (prepared
by RF-diode co-sputtering and annealed at 400-900°C).
The FR spectrum in the Ni/PVC films was best-fitted by as-
suming that the volume fraction f of Ni is 0.27, though anal-
ysis resulted in f = 0.11, suggesting that the FR is en-
hanced; a possible explanation is “weak localization of
light” in the granular structure. The FR in the Fe/SiO;
and Co/SiO; granular films increased as the annealing tem-
perature (T.) was raised, reaching a maximum followed
by a decrease. The maximum FR was, however, much
smaller than that calculated for the films, probably be-
cause the size of the metal particles became comparable
with the wavelength of light.
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Fig. 1 Granular films in which ferromagnetic fine
particles are dispersed in the matrix.
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Fig. 2 Faraday rotation for a granular Ni/PVC films.
Solid line, measured; dash line, calculated for f=0.11;
dotted line, calculated for f=0.27.

YOS IR S I BIRIL RN 6,7 HoEH LIz b0 xR,
PVC OFEBROMAIAY £,,=2.22+10.01, IEHAHIAS £,,=0
ERFELTHEL, Thitkbh 775 7—MEErRDE. 20
R ERoLHER=011 THELLHEE, FIHEEIFSL
RHTRES S OTEN TV, 20 CHEM L EREHS
B —BIT 2 2"ZA T 4974 v IETRDIEE
f=027&5Font. Th&b, Fig 2IERTHELELES
h, HEBEIEAEE » R I —HB LTV 3B,

3. Fe/Si0;, Co/Si0; 5= 15 ~EOHilt &
77 S5F—0k

3.1 EBFHE

Fe/8i0;, Co/Si0, 75 = 2 5 — &M% RF 282 /¥
FEkick D, SiO; EicFegsidConF v 7 BWLES
=y PEROT, ArhTHEEKR EICEX$03~04
um ETHE I/, FeCo)izxid 2 Ar # XJF 12 14.9(7.46)
mTorr, AT/ 6.314.21)W/cm? BEREEIIER L L
fo. 2D, B T,=500~900°C, H.+ N, BHS T 3%
M7 =—n L ERILZBIc O OEREE L X QEHE,
HSRHEHEE VSM, 7 7> 5 F —RlEA 4 REEEEEE TRE L
fo. FICP RAMT O R SR TR L ER L3
BL, KTokE% TEM THEL /.

3.2 #8

Fig 3IcfF8ILc/ 5 =25 —D X (Cu-K,) B3 7 1
Y75 L%ERYT, ANy 5 Lcg OB TIE Fe, Co @ )HF
E-=J3BEAERSNT, TELT 7 RICH->TWE, L
LT7=—nd3&LFelcoW\WTid T.2500°CT (110), (211) &
[affre— 285, Colc>W\WT Ik T,=700°CC Co Da#ff & — »
(fcc hep P RBRHITEL V) BHATWB I Ehbh 5,
FRENThOE -7 7 = — ABENEVEEEEIIN-T
W3,

Fig. 4 {27 = — VAIRO TEM B4R, A5y 2 L33
OHMR A DR B IIRAITE WV E/NI VY, T=—nick
DRIFIEEE L, Fig 4(b), (d) ® TEM &4 5 T.,=600CT
Fe O 212 200 nm, T,=700°C T Co O EIEr %11 150

326

(@) (110)

T,=700°C

| (200) (211
§ v ot T,=600°C
£ o)
2 bt 12500 C
3 T,=400°C

WW

‘ As-deposited
Y AR A Ay,

30 40 50 60 70 80 90 100
2 6 (degrees)

(b) Co

"‘*-*WM
w.-»w""’ T,=700C

.w"’/\% T,=500°C

WM‘W‘M’M

10 20 30 40 50 60
26 (degrees)

Fig. 3 X-ray diffraction diagrams for (a) Fe/SiO, and
(b) Co/8i0; granular films, as deposited and annealed
at various temperatures.
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Fig. 4 TEM observation for Fe/SiO; granular films
(a) as deposited and (b) annealed at 600°C, and for
Co/Si0O, granular films (c) as deposited and (d)
annealed at 700°C.
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Fig. 5 Faraday rotation hysteresis loops obtained
for a Co/Si0, granular film 10 K and 300K.
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Fig. 6 Room-temperature magnetizations obtained
under an external field of 15 kOe for (a) Fe/SiO; and
(b) Co/Si0O, granular films, which are plotted as a
function of annealing temperature.
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Fig. 7 Faraday rotation spectra for (a) Fe/SiO, and
(b) Co/SiO; granular films annealed at various
temperatures.
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