< 17-=F> Journal of Korean Magnetics Society, Volume 3, Number 2, June 1993

o FolY 22 H|xE Bi X|# x| F1A utate] FX|H ME

(19934 5¢ 174 &, 199341 6% 8 #F4H B 1§

o 2afi e & BiyDy, Al Fe,0,,(x=1, 1.2, 1.5) #7) 7bll wbak & |79} 9ol 4 =35}aic). Bi 2| gake =
RS W M, 342 5 emu /ecoll 4l 12 emu /cc & Frhelel, dlz%] wE ubulo| 43 2b7) o|wpad S vhElH
ek Bi oko) F7lel] whetl ubak 780 nm o] 308 AFE-d1-S o sfzic] 3]d7te] 0.11° /um ol 41 0.20° /pum 2 Z7}

shotowd Zhil AA st S 2= 660 Coll 4 630 T FFaskdch 3 ¥ ]2 1200 Oeoll A 600 Oes 7HA4stele
o} AAale] arsh Frkteleh whube] S5 2000 Aoll4] 4000 A o Z7FA1 76l whek B 7} 1750 Oeoll 4

1200 Oe & 7ta gl ov] 6. += wbabape] 704 abel o) Z7)abaict

.M £ Ponz(7] AdGd s AT 2% 4 Ut
Efofot apui, Fhgatn] W M x o) u}

71&2 #HA7) Hezas 3 ER- el 4 FFal 2 ATl e deaiez fel7la flel (Bi, Dy,
TbFeCo w5 F7 ALg3tn ‘210 v} gl gell 4] 7 3 Al FeO,, whatg Alzste] 2 2b7] o F=x}7) 3 A E
H7H(Kerr rotation angle)o| zta, HAo] oksf wZ 24} sk ek,

Fdo] Bobs AAE shAla elemw [1] A2A F=p

7] Vlzz Mg shataola) s)eic] (Faraday) 314 . dauy

Zrol & Absbe Aaby] whakel sl [2-11] W 2A4# T

£% 7 PdCo, PtCo £ [12-14] 3-4loll 28} Ak4d u A7) 7Pl e AFeOpe] T2 ‘/Mnﬁ At 615%
2ol &bs] od-rs|sn gl el shl debg eat Y4E vebdoh, 2 AelA e & 2] 89

3% ab) (Liquid Phase Epitaxy : LPE)[2]o]u}, 5] of & ~Eg A A}7 s LS e Dysprosmm
B wh [36]el o Alzsted, 3o watel v} (Dy) 7Pl Abgstlon, uint 24 4%

o] 71717t A sty ot AR [7-9]8 AHE3ked 7hdl 8- Abete] a1 w9t Bi & SRR YA EH”‘] 4
wpete Alzsta 2bgkat 71718 AREShe] 9] ol 4 2 kAl 2 P E ol d Y S Bl A Al
e AAVIH SA4S AF 5 Al vheAde) g ollr 2Hst ews shio] Fa, & der] 3¢
BasEx Qleh, mq AR S AREsh uiute] =4S A sFrr[7] A A ey B ool Elel
Z4ebs] A 2ehA WshalA 4 e el o] A7) el Aol 3kiahe o]l dEA derz [7], Bi

FA7) sz He g 75 oA S shxdof 3l of A Fhebe 7hdl B2 @ 1.0, 1.2, 1.5 9A= Y
& 98l 3244 (demagnetizing field) & Zo]x 2 =24 o} Fe 949 thx 8oz AFSE AlS 71 uiukg] X}:&}
gk #sHmagnetization) & 71 e} ﬂ"% Z wAH £ 9 Fof s g & st 91*"4“401
(He), 2 A 3l 2H(0:) 8, =9 2458 Fo]7) 94l oz Bt s, HARES 4L A <
2 AR 271F 7hol dhet AR e oo Fog ALEHATH Al XS B 197 01014
A vpate] 27) o upA) & A ol aof 3L Aoz abeR uture] Al FA4L2 21 1o YehiA] gl

— 143 —



— 144 —

NITRATES ﬁ
ey
C2HgOH :
 _Dsein

REFEAT :

DRYING

O

CRYSTALLIZATION

Fig. 1. Fabrication process of garnet films by py-
rolysis method.
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Fig. 2. X-ray diffraction pattern of Bi, ;Dy, ;Al,Fe,O,,
films annealed at 700 C for 4 hours
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Fig. 3. Morphology of films observed by optical
microscope with Nomarski prism (a) After
400 ¢, 10 min, dry (b) Bi,Dy,AlFe,0O,,
film annealed at 680 ¢ for 4 hours (c) Bij,
Dy, ;Al,Fe,O,, film annealed at 650 C for 4
hours (d) Bi, Dy, ;Al,FeO,, film annealed
at 680 C for 4 hours
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Fig. 4. M - H hysteresis loop of Bi, ;Dy, ;Al,Fe O,
film annealed at 680 C obtained by VSM
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Fig. 5. Faraday hysteresis loop of Bi,Dy.Al,Fe,O,.
film annealed at 680 ‘C with 4000 A of
thickness

2000 T T T

1800 - -

1600

I
|

He [Oe}

1400 —

1200 - 3 —

1000 1 1 |
1000 2000 3000 4000 5000

Thickness [R]

Fig. 6. Coercivity vs. thickness of Bi,Dy,Al Fe,O,,
film annealed at 680 C for 4 hours

ol

A} Alg zbel R oldh A
gl o u% /\E_L”_/_k‘7} ulq};

}-J

i 713l g HEle| Aelr
uheke] 7k Zohgtel e
1) 7 1wl g3 Eel g >
shofl ub shelc) 814178 Wohe e}
oo} 7e Srof whE 34 7tel habu 2
slo] ubale] 3l 7ZHS 114 st o w g vl 7k 3

)
o ogk Hoz Agslch webs A Fole] wint

a2 =1 =
Tt

L8 82 oy Tre] wstel w2 H o} 6,0 sk
vhebdich

olwj A-gxl A9 Bi Dy, Al Fe0,, 24¢ %3

S = 4000 Aolglct. ofdEl =2 630 T HH 630 ¢
742 w3} A 2& Wl H, & 550 Oeoll 4] 850 Oez 4] 4] %)
Z7bstglond 0,4 0.18° /mell 4] A ¥Whx] &gk}, o



— 146 —

002 |- —

1000 2000 3000 4000 5000

Thickness [A]

Fig. 7. Faraday rotation angle vs, thickness of Bi;
Dy, Al Fe,O,, film annealed at 680 C for 4

hours
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Fig. 8. Coercivity and Faraday rotation angle vs.
annealing time of Bi,;Dy, Al Fe,O, film
with thickness of 4000 A
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Fig. 9. Coercivity vs. Bi contents of the films
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Fig. 10. Faraday rotation angle vs. Bi contents of
the films
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BiDy,_ AlFe,O,, (x=1, 1.2, 1.5) magnetic garnet films were fabricated on the glass substrates by pyrolysis
method. As the Bi content was increased, the saturation magnetization increased from 5 emu/cc to 11 emu /cc
and all the films showed perpendicular magnetic anisotropy. As the content of Bi was increased, Faraday ro-
tation angle (6y) at 780 nm of the films increased from 0.11° /xm to 0.20°/xm and the garnet crystallization
temperature decreased from 660 C to 630 C. Also, the coercivity (H,) decreased from 1200 Oe to 600 Oe and
the grain sizes increased. H decreased from 1750 Oe to 1200 Oe and 6 increased due to the interference of the
reflected laser light as the thickness of the films increased from 2000 A 10 4000 A,



