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Using the Magneto Optic Kerr Effect (MOKE) and Magnetic Force Microscopy (MFM) we have investigated the shape dependence of magnetization reversal in a series of cobalt and permalloy nano-scale dot arrays. The patterns were produced by e-beam lithography combined with e-beam deposition and lift-off techniques.  To avoid pattern to pattern variations in growth-induced anisotropy and or thickness, elliptical elements of varying aspect ratio were deposited simultaneously on a single substrate.  All arrays were 1.0 x 2.5(m tetragonal lattices and were fabricated with 300 Å thickness of cobalt and with 200 Å and 300 Å thickness of permalloy. From MOKE data we extract the field at which the onset of switching occurs for each array. For each material (viz. Co or permalloy), and thickness (200 or 300 Å), the switching field vs. aspect ratio can be interpreted by a single nucleation field. 

Present technology relies mainly on magnetic thin films. However, recent advances in nano-fabrication technology have given rise to new opportunities in the development of magnetic materials. [1,2]  Precise control of size, shape and inter-particle spacing may allow the design of unique devices which, could be tailored to meet the needs of this growing industry. It is necessary to understand the basic forces that control the magnetic response of these nano-systems; in particular, magnetic switching. The dependence of the nucleation barrier on the material and its thickness is discussed.

Argonne has big plans to develop nanoscience of which the above research is a small  example. The “Center for NanoMaterials”, will be attached to the Advanced Photon Source. I will briefly present the plans for the center, new instruments, infrastructure and new directions for materials research as we go to smaller and smaller scales.
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