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Fig. 1. Magnetic moment decay curves as a function of
time. Different curves correspond to the different reversing
magnetic fields.
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Fig. 2. Variation of magnetic viscosity coefficient as a
function of reverse magnetic field at room temperature.
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Fig. 3. Variation of irreversible susceptibility as a function
of reverse magnetic field at room temperature.
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Fig. 4. Dependence of switching volume and coercivity on
the Ar sputtering pressure of CoSm magnetic layer.



LAFE=ED> AFHEE 4ol a2 CoSmy/Cr A4 2P2k2] Magnetic Switching Volumes— 4¢3 + 3%

o1, v¥o] 22 AR grains ¥ nanocrystallites A
ojo] Az Afgo] ofsluR F MAHE JJehlE Ao
£ 4 9o

Al&9] switching volume V7| %3 o)}y 71R&
73-%- CoSm AM u}=e] Fr7} 59| Folo sl
2 vl AARE 78 5 ek o] A} 5 mTorr dfel|A
A= A|&9] switching volume 271 ¢ 22 nme] X,
switching volumeo} 7F& 22 30 mTorr A&+ 16 nm
A= FHct. 1 AHEY o f AT FAE W
A 7]mA A 2gE CoSmell eigt Z.S. Shan[16}] 9T
ol 2spa FA 24 nm, 2HEF ko] Zb2} 5, 12, 30
mTorr}l CoSm ¥9] grain =717} 25 nm A xe]|31, =}
A% FAZL FAETF grain 2717} 7] $EZCL
wEtA] B d7ol] AMSEl BE A 89 switching volume
2] =7)3%= Z.S. Shan®] 3] grain®] =7]e] wjdle] vhix
2L 3712 3¢S & = 9lvh

9 7159 AR 9 AN E =37 98
Sharrock[12]¢] 271 K, ViksT = 100& A-4-A1A H3kc}.
3714 VA= grain®] Z7[R5F 9 AT 35 grain
o]} switching volumesl] DA 31 F= =2 oln] 24A]
& switching volume& AME-sted Q2 oFAS #3172
gith 93 QA S Eolshed A3 A8 zplelwt
A Ay $2 B3 284 (Torque Magnetometer)S- A}
F3le] TR, 87 YFel S Ml A% Al Al
T AHAR 24T 9 L ] AplelHIA W A
ol & o435t k= why(1710] Ut CoSm M 2Pt
2] A%, Cre A F2R b $UATE CoSm9 ¢
Zo] Alge] WU w3kgS DE. Laughlin[8P} 3%
Bt ot vk 2w W ApleluiAd & rhlvie AR
o] EM.T. Velu[14}¢} H. Hegde[18]l 2]3l B =|g)c},
webA] £ 7oA EW. Singleton[151#F K. Chen[19]
o] CoSm AMdubete] A7 o|ub] P8 T3t 75 22
el ABAEY AHAZ JeelM ST e W 5
2 A7)l HFTAL| WA Rpo| 5 o] f3led Ap7|oluiAg A
5 Faideh. 2 A3 27 oAl A K= 15 mTorr
BlollAl Azt A&7} HAE Roloy| Zhashe A%E
Holewm, BE AHES KX 4-6X10%erg/em®) ¥ W
ol A=t WeM 4 Al89 switching volumesZH 217
o]y AE- Sharrock &6l B-EA17) A3} K V*/keT
Zkol F 500~970 M Hloll J2m= 2 A7l A
EEAEe WISUE £ 2|75 oAz o8 7}
Aol & A E= AdEn,

-235-
vg 8

WL $59 2715 AR o) § shsAe] &
CoSm ¥}}of|] tf3l switching volume V*2] A E|E] ¢}
2 &S 2B dste] AFEE 4¥E 5-30
mTor7FA] ¥3A|7]8A] 3EA12 Cr 9ol AHd%E CoSms:
de PF2H| B2 ASEFY 2R AAsiic) 29 A A
9} v]71 A13}8-E o] 8-5le] T3} switching volume
2HEH o] S7IES asiela, 9 2p7]olg
TAE SA s A2 BAHL FoBsl= S ook
Switching volume V*Z- o|-8-8le] F38}F switching TH$1<)
7| 220m B} 2gken], o] 27| IEUE 43
271715 wjAl 2] 9= gFdAdell Pigr Sharrock 2718 Tt
3= AR P¥),

I E#

i)

[1] M. Futamoto, E Kugiya, M. Suzuki, H. Takano, Y.
Matsuda, N. Inaba, Y. Migamura, K. Akagi, T. Nakao, H.
Sawaguchi, H. Fukuoka, T. Mnemoto and T. Takagaki,
IEEE Trans. Magn. MAG-27, 5280(1991).

[2] C. Gao, Z. S. Shan, R. Malmhall, Y. Liu, H. J. Richter, A.
Barney, G. C. Rauch, D. J. Sellmyer, J. Appl. Phys. 81,
3928(1997).

[31 S. S. Malhotra, Z. S. Shan, D. C. Stafford, S. H. Liou,
and D. J. Sellmyer, IEEE Trans. Magn.,, MAG-32,
4019(1996).

[4] S. Y. Zhang, Z. S. Shan, Y. Liu, T. Y. Zhao, J. G. Zhao,
W. S. Zhan, and D. J. Sellmyer, J. Appl. Phys. 81,
4551(1997).

[5] S. Takei, S. Shomura, A. Morisako, M. Matsumoto, J.
Appl. Phys. 81, 4674(1997).

[6] S. Takei, Y. Otagiri. A. Morisako, M. Matsumoto, J.
Appl. Phys. 85, 6145(1999).

{7] K. Mibu, T. Nagahama, T. Shinjo, J. Magn. Magn. Mater.
156, 299(1996).

8] D. E. Laughlin B. Y. Wong, IEEE Trans. Magn. MAG-
27, 4713(1991).

[9] S. Takei, A. Morisako, and M. Matsumoto, J. Appl. Phys.
87, 6968(2000).

[10] S. A. Romero, D. R. Comejo, F. M. Rhen, A. C. Nevia,
M. H. Tabacniks, and F. P. Missell, J. Appl. Phys, 87,
6965(2000).

[11] E. S. Murdock, IEEE Trans. Magn. MAG-28, 3083(1992).

[12] M. P. Sharrock, IEEE Trans. Magn. MAG-26, 193(1990).

[13] S. A. Majetich and E. M. Kirkpatrick, IEEE Trans. Magn.
MAG-33, 3721(1997).

{14] E. M T Velu and D. N. Lambeth, IEEE Trans. Magn.
MAG-28, 3249(1992).

[15] E. W. Singleton, Z. S. Shan, S. Y. Jeong, and D. J.



-236—

Sellmyer, IEEE Trans. Magn. MAG-31, 2743(1995).
[16] Z.S. Shan, S. S. Malhotra, S. H. Liou, Yi Liu, M. Yu, and

D. J. Sellmyer, J. Magn. Magn. Mater. 161, 324(1996).
[17] G. C. Hadjipanayis and G. A. Prinz, Science and Tech-

nology of Nanostructured Magnetic Materials, Plenum

8}=£217]8H5] %] Volume 10, Number 5, October 2000

Pub. Corp.(1991).

[18] H. Hegde, S. U. Jen, and F. J. Cadieu, J. Appl. Phys. 73,
5926(1993).

[191 K. Chen, H. »Hegde, S. U. Jen, and E J. Cadieu, J. Appl.
Phys. 73, 5923 (1993).

Sputtering Pressures Dependence on Magnetic Switching Volumes
of CoSm/Cr Magnetic Thin Films

Soon-Young Jeong and Sung-Bong Kim

Department of Physics and The Research Institute of Natural Science, Gyeongsang National University,
660-701 Gyeongnam, Chinju

(Received 21 July 2000, in final form 8 September 2000)

CoSm thin films with a Cr underlayer have received continuous attention as a potential material for a high density
longitudinal magnetic recording media. In this study the Ar gas sputtering pressure effects on the magnetic properties of
CoSm thin films, which were fabricated by using a dc magnetron sputtering machine, were investigated. The magnetic
switching volume is especially important parameter to understand the thermal stability of the written information,
magnetization reversal process and media noise. Therefore, in this paper the effects of sputtering pressure on the magnetic
switching volume of CoSm thin films grown on Cr underlayer with the same sputtering conditions was studied. As the Ar
sputtering pressure during sputtering of the CoSm magnetic layer increases from 5 to 30 mTorr, the measured switching
volumes decreased from 9.0 to 5.2 X 107*® cm?. The calculated diameter of switching unit from V* was less than 22 nm,
which satisfies the Sharrock's requirement on the thermal stability of the high density longitudinal magnetic recording media.



