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fine grain size 8, and high coercivity of 4500 Oe. The optimum underlayer 
thickness is found to be 700 A - 800 A. and it may be adjusted to accom- 
modate the different diffusivities of different atoms in the substrates. 
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GT-IO. LOW NOISE Co-Cr-Nb PERPENDICULAR RECORDING 
MEDIA WITH HIGH SQUARENESS. Naoki Honda, Jun Ariake, 
Kazuhiro Ouchi, and Shun-ichi Iwasaki* (Akita Res Inst of Adv 
Technol , Akita 010-16, Japan, *Tohoku Inst of Technol., Sendai 982, 
Japan) 

Perpendicular recording media with a high squareness in perpendicular 
M-H loop were developed by sputter-deposition. and their low noise prop- 
erty as well as high recording performances were confirmed The media 
with thicknesses of 30 to 200 nm were prepared on glass substrates by 
dc-magnetron sputtering using a Co-Crzo-Nb4 target Media of Co-Crz4 
and Co-CrI8-Ta, were also prepared as the comparison A Ti underlayer 
was used to assist the c-axis orientation of hcp structure of the Co-Cr alloy 
films The substrate temperature was chosen for each CO-Cr alloy system 
so that the highest perpendicular coercivity was obtained A high perpen- 
dicular squareness, SQ , of around 0 7 were achieved for Co-Cr-Nb and 
CO-Cr-Ta films while that of less than 0 5 for Co-Cr films Medium noise, 
integrated for 0 to 200 kFRPI, were measured using a merged MR head It 
was found that the medium noise strongly related to the amount of demag- 
netization. Ms 6 (I-SQL) Therefore, the medium with higher SQL ex- 
hibited lower noise It was also found that reduction in noise with lower- 
ing the thickness for the three kinds of media was so large that thinner 
media resulted in higher signal to noise ratios, S/N, suggesting enhanced 
magnetic decoupling between the grains at the initial growth layers Al- 
though the change in noise with the thickness was steeper for both the 
Cc-Cr-Nb and CO-Cr-Ta media than Co-Cr media. the Co-Cr-Nb media 
exhibited lower noise than the Co-Cr-Ta media by 2-3 dB Thus the 
CO-Cr-Nb medium with 50 nm thickness exhibited the lowest noise It was 
suggested that Nb addition more favored nucro-segregation of Cr in the 
film and also magnetic coupling along the thickness than Ta An S/N of 37 
dB for a track width of 2 7 k m  with DSo of 140 kFRPI was obtained for 
the Co-Cr-Nb medium The medium noise was hardly dependent on re- 
corded signal densities, indicating the charactenstic of pependicular re- 
cording media A higher recording resolution of over 250 kFFW of the 
medium was also confirmed by using a small gap MIG head Thermal 
stability of the media will be also discussed 

GT-11. PREPARATION OF CO-FERRITE THIN FILMS BY 
MO-CVD. A N Mentser, (Steel and Alloys Inst. Moscow 117936). 
and T Lyakhovich (Incubator Technol , ANE, Moscow 117571, Russia) 

Cobalt ferrite (CoFe204) thin films are attractive magnetic recording me- 
dia because of their high coercivity, excellent corrosion and wear resis- 
a c e  These films prepared by plasma-enhanced metalorganic CVD (PE- 
MOCVD) method possess perpendicular magnetic anisotropy in the (100) 
and columnar structure I Our procedure is based upon the vapor-phase 
thermal decomposition of the iron and cobalt carbonyls As the oxidizing 
agent for the femte formation reactions were used either oxygen or air 
Deposition conditions involving a gas-phase reactions promoted by a cold- 
wall type vacuum chamber The substrate temperature are mamtained at 
3 2 W  and total pressure was 0,01-0,1 Torr The 50-300 nm thickness 
films were deposited on soda-lime glass substrates and glass substrates 
covered in situ nonmagnetic alpha-Fe203 20-30 nm thickness films 
Deposiuon rate of the films was about 6 n d m n  The samples were char- 
actenzed by XRD, VSM and AES. The in-plane and perpendicular coer- 
civities were 2500 Oe and 2700 Oe respectlvely and MrlllMs=0.72 and 
MrA/Ms=0.35. Interdiffusion layer with the thickness about 15-20 nm is 
observed on soda-lime glass substrates after deposition. Alpha-Fe203 
buffer layer between film and substrate except interd~ffusion and reveal 
appearance of ferrite crystallites with a good gram size homogeneity of 
several hundred angstroms It is also noted that there is an additional 
surface carbonized layer about 10 nm thickness. It is assumed, ttus layer 

has excellent friction and wear durability. Consequently. the Co-ferrite 
films deposited by thermal decomposition of the iron-cobalt carbonyls 
may be promising for rigid magnetic disk in longitudinal recording sys- 
tems. 
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GT-12. BARIUM FERRITE FILMS GROWN BY PULSED LASER 
ABLATION. A. Lisfi', J. C. Lodde?, P. de Haan', and F. Roesthuis" 
("CMO and 'MESA Res. Inst., Information Storage Technol. Group. Univ. 
of Twente, P.O. Box 217, 7500 AE Enschede, The Netherlands) 

It is known that barium ferrite (BaFe12019) can grow with perpendicular 
anisotropy on A1203 a single crystal substrate,' but also on an amorphous 
substrate by using a ZnO buffer.2 Because of its large magnetic anisotropy 
which can easily overcome the shape anisotropy of the film, this material 
can exhibit high potentiality as media for magnetic and magneto-optic 
recording. In this work, we report our recent results on polycrystalline 
epitaxial hexaferrite films grown by pulsed laser ablation. For the experi- 
ment, we use a pulsed KrF excimer laser (wave length = 248 nm, pulse 
duration = 23 ns) with 1.5 J. cm-2 as fluence and 5 Hz as repetition rate. 
Some critical parameters have been varied to study the evolution of the 
anisotropy orientation, and also the magnetic properties of the films. Our 
results show that at high substrate temperatures (770 "C), if the deposition 
occurs with oxygen, perpendicular anisotropy is always obtained. In this 
case, the remanence state can be influenced by the oxygen pressure. From 
the VSM measurements, we can clearly show that the Hc in plane is about 
zero and the saturation field (1300 W m )  becomes very close to the 
anisotropy field of single crystal films grown by liquid phase epitaxy 
(LPE)3. The deposited films without oxygen are magnetic, but are isotro- 
pic. In the oxygen case, the microstructure determined by SEM, TEM, and 
XRD measurements, shows the presence of single phase (BaFe12019) 
with high orientation, but without oxygen, the BaFe12019 becomes un- 
stable and other phases as Ba2Fe6011 and Fe203 appear. The latter 
phases cannot grow epitaxially on A1203 substrate. From the temperature 
variation, we determine the threshold of the magneti phase (640 "C), this 
temperature corresponds also to the transition from the amorphous to the 
oriented crystalline structure. The variation of the film thickness shows no 
change in the microstructure properties, but the Hc is strongly influenced. 
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GT-13. MFM OBSERVATION OF LOCALIZED DEMAG- 
NETIZATION IN MAGNETIC RECORDINGS. Albrecht Jander, 
Pallavi Dhagat, Ronald S .  Indeck, and Marcel M. Muller (Dept. of Elec. 
Eng., Washington Univ., St Louis, MO 63130) 

Reversal of magnetization in rigid magnetic recording media is observed 
with a magnetic force microscope. Using an electromagnet placed below 
the sample, a longitudinal or perpendicular field is applied to it between 
scans, similar to a technique used by Gomez.' This allows the same region 
of the sample to be imaged as it switches from one direction of saturation 
to the other. Strong negative correlations between images indicate nearly 
complete reversal of the micromagnetic features. An increase in random 
magnetic structure appears when the sample is in the demagnetized state. 
When pre-recorded magnetic transitions are imaged, regions with higher 
demagnetizing fields are observed to switch magnetization at lower ap- 
plied fields. The internal demagnetizing fields of a recorded pattern can be 
inferred by noting the applied field at which localized onset of reversal 
occurs. The demagnetizing fields from transitions are investigated in this 
manner for both longitudinal and perpendicular media. The images below 
show a 10pm square scan of a longitudinal transition at various stages of 
erasure. Note that the region just to the right of the transition shows the 
increased structure due to demagnetization before the remaining area 
switches. The color scale has been compressed to enhance the finer details. 

I Gomez et. al., IEEE Trans. Mag., vol. 31(6), p. 3346 (1995). 


