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Abstract:

The rapid increase in information storage density and also in memory density and speed have been brought about in part by the development of new materials, often consisting of layered structures, with properties that are engineered by controlling the microstructure and chemical profile of the layers. One of the most spectacular examples is the development of devices based on the giant magnetoresistance (GMR) phenomenon, such as the spin-valve and the spin-dependent tunneling junction used for read heads or magnetoresistive random access memories. The response of GMR devices depends critically on the physical structure of the films, with parameters such as layer thickness and chemical abruptness of the interfaces being crucial. The layers in devices such as spin-valves and spin-tunnel junctions are only a few nanometres in thickness and must therefore be studied with high spatial resolution. We have used high resolution electron microscopy (HREM), TEM chemical mapping and atom probe microanalysis to understand the microstructural origins of the magnetic and transport properties of these devices. In addition to the local variations in the magnetic properties induced by the microstructure of the films, further variations arise when the films are patterned to form small elements. These all lead to differences in the magnetisation reversal mechanism of the structures, and I will also present some studies of the magnetisation reversal mechanisms, carried out using in-situ TEM magnetising experiments.

