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During the first year of this three-year joint project, the micro-magnetism-related
subjects studied in this sub-project are (1) magnetization configuration and it’s evolution
under external magnetic field on micro-structured permalloy ring devices; (2) flux dynamics
in superconductor having regular artificial pinning centers; and (3) magnetic dots as catalyst
for the synthesis of carbon nanotubes, respectively. Regarding to the research achievement,
three journal papers (Ref.1, 2, 3 listed below) have been published in continuing the previous
related papers before last July (Ref. 4, 5, 6 listed below.)

In the first subject, we have thoroughly studied the formation of vortex, onion, and
mixed states in the permalloy ring devices. Furthermore, the dynamic behavior of
magnetization subjected to external magnetic field has also been investigated. The size
dependent of the domain configurations as well as the transition fields of vortex-to-onion and
onion-to-vortex have been worked out in terms of the ring diameter, linewidth, and the
thickness. Best of al, we have also studied the ring magnetization reversa by using
current-induced magnetic field, i.e. with a current post running through the ring center, which
may offer an dternative and as best way of read/write technique in the field of
magneto-resistive random access memory.

The flux dynamic in superconductor associated with regular artificial pinning centers
was studied in understanding the flux quanta formation through various geometries of the
pinning centers arrangement. We believe that this study may lead to the understanding of
fundamental Physics. The last part is a study in collaboration with Professor Ma at the
Department of Physics, National TongHua University. We have successfully fabricated
submicron iron dots array and have this array as catalyst for the synthesis of carbon nanotubes.
The final goa will be focused on selective growth of single nanotube device, with which the
pure research on this field may lead to real applications.

Keywords. Micro-magnetism, permalloy ring, flux dynamics, carbon nanotubes,
magneti zation




91/10/30

Reference

C. C. Chang, Y. C. Chang, J. C. Wu, Z. H. Wel, M. F. Lai, C. R. Chang, and J. H. Kuo,
Size effects on switching field of ring-shaped permaloy elements, J. Magn. Magn
Maters. (2004) In press

T. C. Wu, P. C. Kang, Lance Horng, J. C. Wu, and T. J. Yang, Anisotropic effect on a Nb
thin film with triangular arrays of pinning sites, J. Appl. Phys. 95, 6696(2004)

Y. Ma, K. Cheng, J. C. Wu, H. Liu, Y. Liou, and Y. D. Yao, Size effect on growth of
mulitwall carbon nanotubes on nanoscale thin-film iron dots, J. Appl. Phys. 95,
7291(2004)

Z. H. Wel, M. F. La, C. R. Chang, J. C. Wu, N.A. Usov, and J. Y. Lai, Nonuniform
Micromagnetic States in Thin Permalloy Disk, IEEE Trans. Magn. 39, 2675 (2003)

Z. H. Wei, M. F. Lai, C. R. Chang, J. C. Wu, J. H. Kuo, and J. Y. Lai, The
Magnetization Process and Magnetoresistance of Permalloy Rings, Phys. Rev. B67,
104419 (2003)

M. F. Lai, Z. H. Wel, C. R. Chang, J. C. Wu, W. Z. Hsieh, N. A. Usov, J. Y. Lai, and Y.
D. Yao, Magnetization Patterns of Permalloy Square Frames, J. Appl. Phys. 93, 7426
(2003)



