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Abstract:

During this passed year, which is the second year of our three-year joint project, the
micro-magnetism-related subjects studied in this sub-project cover: (1) magnetization
configurations and their evolution under external magnetic field on various shapes of
micro-structured permalloy devices; (2) the coercivity distribution and switching characteristics
of patterned magnetic thin films having perpendicular magnetic anisotropy; (3) fabrication of
magnetic tunneling junctions for the application of MRAM; (4) flux dynamics in Nb
superconductor having regular artificial pinning centers. In addition, several subfields are
categorized in the first item. They are (a) magnetization configurations in elliptical-, network-,
disc-, rectangular-shaped elements, in which magnetic force microscopy and photo-emission
electron microscopy (PEEM) using synchrotron radiation light source are employed for the
domain investigation; (a) switching characterizations on various shapes of elements, such as the
aspect ration and thickness; (c) ring-shaped element has been studied one step further as to
understand the reversal behavior due to various dimensions.

Following the previous publication prior to last July we have published sixteen journal

papers, in which fifteen of them are SCI papers. These achievements cover the aforementioned



fields, leading us to fully understand how the magnetic domain configurations develop in various
elements having different shapes, film thickness, and aspect ratio, as well as the characterizations
of their magnetization reversal. Refs. 11, 12, 13, 14, 15, 16 listed below are related to the
elliptical permalloy elements.; Ref. 3 is related to rectangular permalloy element; Ref. 5 is related
to the submicrometer permalloy network; Ref. 10 is related to the ring-shaped permalloy element,
especially we have better knowledge in controlling the onion- and/or vortex-state in various rings,
such as the diameter, linewidth, and ring thickness, also the current-induced switching in the ring
has been further studied in such a way a great potential is expected in the read/write scheme for
MRAM; Ref. 17 is related to the flux dynamic in the patterned Nb superconducting films, in
which anisotropic effect has been investigated; Refs. 4 and 5 are related to the Magneto-Optical
patterned films, which may lead to application for ultra-high density of magnetic data stoage; Ref.
2 is related to the fabrication of magnetic tunneling junctions, with which we have gone to a point

where nanometer-sized memory cell shall be realized in the near future.

Keywords. Micro-magnetism, permalloy element, flux dynamics, magnetic tunneling junction,
Magnetization.
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