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Abstract
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Project Title: Development of organic-semiconductor/magnetic heterostructures
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The fundamental studies being necessary for constructing low-cost organic-
semiconductor/magnetic heterostructures with appropriate magnetic and spin transport
properties were done. For magnetic material part, the conditions for preparing iron-nickel
alloy thin films by electrodeposition were optimized. Various conditions, such as the
concentrations of iron and nickel ions in electrolytes, the amounts of additives in
electrolytes, the in-situ applied magnetic field, were studied. The mixing of other kinds of
magnetic atoms such as cobalt atoms to the iron and nickel atoms to form tertiary magnetic
metal alloys with tunable magnetic properties were also studied. Heat treatment of the
obtained magnetic materials to form magnetic metal oxides as another class of magnetic
materials were also studied. For organic-semiconductor part, the conditions for preparing
metal-phthalocyanine (MPc)-based thin films such as NiPc, CoPc, FePc, CuPc were studied
using two method: vacuum deposition and layer-by-layer formation in solutions. The
magneto-optical Kerr effect (MOKE) measurement system was developed to measure the
magnetic and spin-related properties of metal and organic thin films, as well as their
heterostructures. The MOKE measurement system was used to investigate the magnetic
properties of various metal-phthalocyanine (MPc)-based thin films such as NiPc, CoPc, FePc,
CuPc. In spite of the fact that all MPc-based thin films used in our studies cannot be
measured by the VSM, our MOKE measurement system is sensitive enough to measure the

magnetic properties of the films. The results of the studies also showed that the conditions



for preparing the organic-semiconductor/magnetic heterostructures need to be improved in

order to be suitable for the application as spin-electronic devices.
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