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Fig. 1. Preparation process for Y;,La,Fe;0;, (x=0.0, 0.25,
0.5, 0.75, 1.0).
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Fig. 2. X-ray diffraction patterns of Y,,La,Fe;0,, (x=0.0,
0.25, 0.5, 0.75, 1.0) powders annealed at 1000 °C.
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Fig. 3. Crystallographic phase of Y,,LaFesO, as a
function of the La content and annealing temperatures.
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Fig. 4. X-ray diffraction patterns of thin Y,Fe;O,, films
annealed at (a) 750 °C and (b) 800 °C and (c) those of Y,
La,sFes0,, film fired at 800 °C.
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Fig. 5. RBS spectrum of Y,sLagsFesO;, film annealed at
800 °C.
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Fig. 6. (a) Atomic force microscopy image of a thin
Y;Fe;0,; film. (b) Scanning electron microscopy image of
an Y,Fe;O,, powder.
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Table 1. Lattice parameter (a,), magnetic hyperfine field (H,), quadrupole splitting(AE,), isomer shifts (®) for Y;,La,Fe0y,

(x=0.0, 0.25, 0.5, 0.75, 1.0)

. a H,; (kOe) AE, (mm/s) 8 (mmy/s)
A LaFeO, 16(a) 24(d) LaFeOQ, 16(a) 24(d) LaFeO, 16(a) 24(d)
0.00 12.381 - 491 396 - 0.01 0.04 - 0.24 0.02
025 12402 - 488 397 - —-0.02 0.02 - 0.23 0.02
0.50 12415 - 490 395 - 0.04 0.05 - 0.30 0.06
0.75 12432 - 494 398 - 0.04 0.07 - 0.30 0.05
1.00 12.447 520 491 397 —-0.03 0.04 0.05 0.26 0.29 0.06
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Fig. 8. Saturation magnetization (M,) and coercivity (H,)
of Y,,LaFe;0,, as a function of La concentration.
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Fig. 9. In-planed and perpendicular hysterisis loops of
the thin Y, JLagsFesO,, film annealed at 800 °C.

Al w3 A7 -355-

x=0.0d 7% 113 nmol|A] La x}& ko] x=0.75d 7%
94 nm 74x] ZAx & HAY 5 A2 oldduet
BAH gto] Lax| @] 7185 AXE AL 7}
A& of 5 Alde16].

Fig. 9% 800 °CellA] dA 2§t Y,sLlagsFesO,, 2He]
Aol $4 3 PPk whpo 7 A ASFA R
| 2.5 kOe2] 9] ¥27|AE& AHE-31ict. Fig. 901X
SA|ulske] 2}5h241-2 demagnetizing fieldE 23}
A 32 ghold, faneke] xaAislrl ke
E3Apstac} 2he gk vehlls AL W 2.5 kOe
9] 7|2 E wuhe FAe gamet YA} A7)
A wpgpo g v 23bElA] okgp] wEelot. &%t
gamet WA 58] BARY Zhe wbnst 2}) 3ol 3y
& wpake] 73§ 27 Oes} +2upake] A% 40 OeE <
dor, Lag 2|23 wbete] Aol A 3
3gk uldk 25 38 Oe AF0 =7 E 7|28 B
213 2Agk 53 Oexr} 2A| hAaghe B4t o] &
& Matsumoto S[17]6] M| A& 40 Oes} $-AK3F 3+
7}2e ot 4= gich. Fig. 9ollA] )3 217172 whako
Yzt o S A3Ale] WX g whe
3} F@A5HE Holw glow, o] uiuhs Pk
gamnet §JAH9] A}3HgolZo] UAZ WEAE 7HA]A|
482 2lnsta o] A= XRD| A A7 |4
o} 7o) wiuhg A= iAW ol AR
ZA}e} Yx)jic}.

w.g B

£ A7 53t sol-gel & )83 Y. LaFes
0., ¥43} utetA 59 Al 2o T3l en], Lag Y
o] Abelel 23 0.7574%] ABAE 1000 °C2] DA
% 4 gumets] AHTEE A S g5l o
2 AYAHE RS o14 Ak Az
S 2 YIGY] A)ZA] 1200 °C o]Ake] a-gollA] T4}
2 38 4 gl i B Ao RE o] WA Aelrt
o}F AIg Lah & o] £& ARSI 1000 °CH
gz 2EoM DS A& & ddrk Lad Y A
2ol A%ak wpete) 9ol GHE LEE AR
29) ol T3S & 4 9lslrh XRD, SEM %
Mossbauer £37]& o]-g3}e] btz 21X g9 2A
ejet sdabe) 7] 2 AIA ARE TR 94
3l gamnet Bh& ferrimagnetic®] 21714 A& 714



—356—

£ 200~300nme] =72 AA3IES-& sl o,
gamet ¥hahe Aks} Si 7)ol WFEEA glo] AAslelS
S g ¢ Uit ol { A |A 5L x4
AL 2.0] Algell F ot wA A} x3x15le] =7|7) Ak
3H2-& 0183l A=3E gamete] Ap71H Al
& o 5 surhs]

#Ae| 2

E dre ARFAN 98dE diFt V)2 AT A
A3 g2 38t At (97-0702-0401-5) AT A4 A}
el 217k Aol o]of ZHAL=RYch

Angs
[1] F. Bertaut and F. Forrat, Compt. Rend. 242,

382(1956).

[2] K. Hisataka, I. Matsubara, K. Maeda, H. Yasuoka, H.
Mazaki, and K.Vematsu, J. Magn. Magn. Mater. 140,
2127(1995).

[3] C. E. Patton, J. Appl. Phys. 41, 1637(1970).

[4] P. W. Peterman, M. Ye, and P. E. Wigen, J. Appl.
Phys. 76, 6886(1994).

§=32}171313]) 2] Volume 8, Number 6, December 1998

{5] Soshin Chikazumi, Physics of Ferromagnetism,
Claredon Press, Oxford, (1997), p. 208.
[6] 9, F4%, L, o153, 2, 0143, 7
¥, 3822 10, 565(1997).
[7] Y. Y. Song, S. C. Yu, W. T. Kim, S. S. Lee, and T.
G. Choy, J. Phys. IV France 7 C1-445(1997).
{8] M. Gomi, T. Okazaki, and M. Abe, IEEE Trans. on
Mag. 23, 2967(1987).
[9] T. Mizuno and M. Gomi, IEEE Trans. on Magn. in
JPN 5, 1236(1986).
[10] C. S. Kim, H. M. Ko, M. Y. Ha, and J. Y. Park,
IEEE Trans. Mag. 27, 5456(1991).
[11] C. L. Chien and R. Hasegawa, Phys. Rev. B 16,
2115(1977).
[12] dd=, AAA,
(1998).
[13] G. Gilleo, Ferromagnetic material 1, (North-Holland
Publishing Company, Amsterdam 1982), p. 108.
[14] P. Vaqueiro, M. P. Crosnier-Lopez, and M. A.
Lopez-Quintela, J. Solid State Chem. 126, 161(1996).
[15] V. A. Bokov, V. V. Vokov, N. L. Petrichenko and
M. Maryshko, Phys. Solid State 40, 1377(1998).
[16] S. Y. Bae, H. I. Jung, C. S. Kim and Y. J. Oh, J.
Phys. IV France 8 Pr2-261(1998).
[17] K. Matsumoto, K. Yamaguchi, and T. Fujii, IEEE
Trans. Magn. JPN 6, 614(1991).

o)A, F=EAr|etE|x] 8, 203

Growth and Magnetic Properties of Y,,LaFe;0,, (0.0<X<1.0)
Powders and Thin Films by a Sol-Gel Method

Young Rang Uhm, Chul Sung Kim
Department of Physics, Kookmin University, Seoul 136-702, Korea

Yun Soo Lim
Steam, Generator, Materials Team, KAERI, Taejon 305-600, Korea

Jae-Gwang Lee
Department of Applied Physics, Konkuk University, Chungbuk 380-701, Korea

(Received 12 September 1998, in final form 3 December 1998)

Ys.La,FesOy, (x=0.0, 0.25, 0.5, 0.75, 1.0) powders and thin films were fabricated by a sol-gel method and their
magnetic properties and crystal structures were investigated by using X-ray diffraction (XRD), atomic force
microscopy (AFM), scanning electron microscopy (SEM), vibrating sample magnetometer (VSM), and Mdssbauer
spectroscopy. XRD and Méssbauer spectroscopy measurements show that garnet powders annealed at 900 °C for 8
hours were single-phased and that thin films fired at 800 °C for 2 hours were crystallized without any preferred
direction. X-ray diffraction patterns of Y, LaFesO;, powders annealed at 1000 °C had only peaks of the garnet
structure in case of x<0.75 but those of Y,LaFe;O,, powders consisted of peaks from garnets and LaFeO;. Mo
ssbauer sepectra of garnet powders grown by the sol-gel method had a similar shape of those of powders grown by a

conventional ceramic method. Grain sizes of garnet powders were 200~300 nm and the averaged surface roughness
was 3.17 nm. Results of VSM measurements show that powders and thin films had soft magnetic properties and that
the garnet powders had the largest saturation magnetization, 30 emu/g, and the lowest coercivity, 52 Oe.



