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Fig. 1. X-ray diffraction patterns of Ba-ferrite films measured at room:
temperature.

Table I. Crystal lattice parameters

Deposition time a (A) b (A) c (A)
10 min (86 nm) 5.861 5.861 3.331
15 min (129 nm) 5.874 5.874 23.269
20 min (172 nm) 5.885 5.885 23.158
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Fig. 2. SEM images of Ba-ferrite film on the surface.

(b) 10 min

U UL I A
BaFe-20min 15.0kV 4. 7mm x100k SE(M) 11/27/01 500nm

(d) 20 min




— 66—

2t EAskE (006), (008) ToNX peak®] Z=7} ZA e
Witk 239] =71 Table X9} o] wiate] FAlo] uh
2] 2zke] AJolE Holw gledl IubEQ bulk AEfolA
eeiA s @ PinE o SAL FoldSE a9 3 7
A8 BHE ¢ gk ST Qi) ol9) 22 AL IXF
S o]F<= 0-Fe,0;9 ZA°] hexagonal corundum T-ZEA]
Aol =77} ek 0=5.032+£0.05 A, ¢=13.735£0.05 A
A& TEEhA olo Je e Aoz B 4 gt ay
FAZY ALGE RFe] G A Lo} buk FEY gk
(a=5.888 A, ¢=23.22 A)[6o)] HZsHA F}

Fig. 2& Field Emission SEM2E 105+ v} i3t A5
EAAS] BFoltt. 51 FEgH AlFOIA tiiEo] a-Fe0;
9] ZAolx IR HAe] HelZ Ba-femite’} EA5}L Tt
108 223 XN BoXME Baferrite 2R0) 40 S-S
IRIF = A7 YReM 2 YAEC] AR PFolg] 4
B2 EAEla Qi 158 S3 AlSeMe Bo 493 A
Aol 4P RN 4= ed), ZE3 Wew F7P o
A3l ©]F01A hexagonal 7329 AR SV =
&5 7k A= Belth Tz 208 ZH3) ARAE
o] giFto] Axo] ¥A B EFE 3 = ole

b YR S0} s 00 AR @xj2le] I9g Ros

fo M

¢ e
BAOS 15.0kV 5.2mm x100k SE(U} 9/13/02 S00nm

=1 A171813) 2] Volume 13, Number 2, April 2003

AT Fig. 32 FAE A3 913 92 dwe] 24
olt}. 3X&9] FA= ek 60 nm BEo|IL 1 Yol X3
Baferrite®] 7= F3F AIZF 108, 15%, 2080 B3}
86 nm, 129 nm, 172 nm= 217} S3 =}

Fig. 4= A20X A3 fRHd&H= Mossbauer
spectrometers AME31 71l FARERO 2 ZlulAS 2A}
3l g% BES ERA it 57 53R Aol

Ba-ferritedl] 2|3t ~HEHo] A3 Ho|x] &1 ¢-Fe,0,2
FAER= sextetd] ~HETO] Yeldt) 3kx1%2] a-Fe,0,

© A Fe& ARSEI7] wlEel ~HEZ do) veld
T o8 F Aot Baferrite 2F0] EXE AXHA BaO
7t SRSl a-Fe,059 Folde ASE & 4= Atk 108,
155, 20804 242 G st AlselAe Baferriteo] 313
3= 23 EH0] R vehl o} Baferrite 2430
ZFAehe Fed] 570 sites(12k, 4fVI, 411V, 2a, 2bY5ollA4 12k A}
2oll EABIE Fe o]Lo] o] AAY] 50 %S x5l Y
Mbéssbauer ZHEH He] 9|7} §3) & HEx iy
o] JeBZ RS 7|ELE BHS AEE & 7). 1
gy AA) SAE BIAEE 4y AFe] 2HEY AW}
442 Ba-ferrite WAV (17 %)l BIsle] =24 vehdar ¢)
SS9 & 4 it o]RAL AA YR EASE 6-Fe,0.9

| [
BA10 15.0kV 5.6mm x100k SE(U) ¥/13/02

(a} 5min

BA15 15.0kV 5.1mm x100k SE(U) 9/13/02 '
(c) 15 min

Fig. 3. SEM images of Ba-ferrite film on the cross section.
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Fig. 4. Conversion electron Mossbauer spectra of Ba-ferrite film
obtained at room temperature.
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Deposition 12 k 4fy+2a 4 fyr+ a-Fe,O4
ime (%) (%) (%)
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Table HI. Angular dependence of probability of transition and relative
intensity in sextet

Position Intensity 6=0 0=90
1 %(1 + cos20) 3 3
2 %sinZO 0 4

3
1 2
3 5(1 +cos 6) 1 1
1 2
4 6(1 +cos” 6) 1 1
5 2sin29 0 4
3
1 2
6 5(1 +cos” 6) 3 3

Table IV. Intensity ratio of the sextet lines to 3:x:1 in Fe sites

Deposition
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Table V. Magnetic proi)erties of Ba-ferrite film

3+51A1718H8) 2] Volume 13, Number 2, April 2003

Deposition M, (emu) M; (emu) H. (kOe) R
time I L Il Il L Il L
10 min 0.00117 0.00089 0.00195 0.00103 5.227 5.647 0.602 0.865
15 min 0.00221 0.00193 0.00389 0.00251 4.525 4.876 0.571 0.768
20 min 0.00290 0.00243 0.00516 0.00318 3.950 4219 0.561 0.763
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Fig. 5. Hysteresis behavior measured with the applied field in the film
plane.
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Fig. 6. Hysteresis behavior measured with the applied field normal to
the film plane.
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Ba-ferrite thin films were prepared on Si substrate with o-Fe,O; underlayer by a pulsed laser deposition system and characterized by
X-ray, SEM, Mossbauer spectroscopy and VSM. The appropriate conditions of pulsation in o-Fe,O; and Ba-ferrite were the oxygen
pressure of 0.1 Torr at a substrate temperature of 400 °C. Ba-ferrite crystals had the forms of ellipsoidal or needle and the grains
shaped the more lumps with increasing the film thickness. Mossbauer spectroscopy assured that the direction of atomic spin in Fe ion
was not random but had the tendency of arrangement normal to the substrate. The coercive force and squareness of hysteresis were
-arger in normal than in plane to the substrate but, the magnetic saturation moment was contrary to them. The spin arrangement was
strongly affected by o-Fe,O; underlayer and the high coercive force and squareness were influenced by this. The crystal structure was

conformed to be a Magntoplumbite symmetry with the hexagonal unit cell and the lattice constant of a increased with increasing film
hickness, while ¢ decreased

Key words : Ba-ferrite thin film, M&ssbauer, atomic spin, coercive force, crystal structure




