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Introduction:


Nanotechnology is extremely rapidly developing and transforming next branch [1, 2]. Number of institutions in the world supposes creating new university centers and courses in nanotechnology. Universities reform their courses and create new ones to prepare students for the arising opportunities in nanotechnology. The traditional separation of academic disciplines has to be exceeded. Nanotechnology education should be integrated into mainstream undergraduate engineering curricula.

VŠB-Technical University of Ostrava follows these new trends and is preparing multi-disciplinary course named: Nanotechnology. In the framework of this project physics with chemistry plays an important role and it constitutes one from the basic branches of the study. 

General strategies:


In the interdisciplinary course Nanotechnology are engaged four faculties: Electrical Engineering and Informatics, Mechanical Engineering, Metallurgy and Material Engineering, Mining and Geology and the Institute of Material Chemistry.

The project has been begun in 2003 and will be concluded in 2005. This project supposed basic undergraduate courses and a subsequent postgraduate course to consist of Nanotechnology education. Our program contains three general modules: Technology of nanostructured materials, preparation, and synthesis, application of nanostrucures in electronics, optics, magnetism, chemistry, and mechanics and measurement and analysis techniques of the nanostructured materials. Department of Physics ensures 13 subjects.

Department of Physics in the project:

One from the principal group at the Department of Physics is engaged in optics and magnetism branches, which determine view of the sight supposed subjects by our Department. The physical subjects corresponding with nanostructure and nanotechnology problems are divided generally into two groups: optical and magnetic. Optical range represents subjects: Optical Spectroscopy of Nanostructures, Lasers and Nanooptoelectronics, Integrated Optics and Photonic Crystals, Fiber Optics and Optical Communications. Magnetic range represents subjects: Magnetic Properties of Nanostructures and Composite Materials, Spintronics and Magnetic Storage, Nanosensors. The program is supported by our research and development activities and international contacts very well.

University faculty staff should be collaborated with international teams in order to educate and train students in the field of nanotechnology. This requirement is particularly very important in our country because there are only limited capacities dealing with nanotechnology in practice, manufacturing particularly. Students should be given opportunities to work directly with established research laboratories which sight is focused on nanotechnology or research and development close to one to gain hands-on experience. Our Department planes such cooperation in both theoretical and experimental areas in the framework of the project solution. In addition to theoretical teaching we will prepare for practical one too. Three laboratories are disposable to students at our Department: Laboratory of magnetooptics and wave-guide techniques, Laboratory of magnetism, and Laboratory of ellipsometry.

The first laboratory is oriented on fundamental and applied research of planar and periodic structures with magnetic ordering. Experimental set-ups enable measurements of the Kerr magneto-optical effect, wave-guide processes in thin films, and application of ATR method. The second laboratory is oriented on applied research in the area of material magnetic properties. Experimental measuring arrangement is equipped for specification of hysteresis loops of magnetic materials, determination of relative and differential permeability, and measurement of leakage magnetic fields of magnetized bodies. The third laboratory is oriented on ellipsometric measurements of materials. It is able to determine optical parameters of chosen materials and thickness of thin films. All of our labs will serve to nanotechnology students. Students would be complete at least two years laboratory rotations: one in the home Department and the second in other, respectively.

Integral part of the nanotechnology project is also an international cooperation, which has started since 1994. Our cooperative institutions are:

1) Institut National des Sciences Appliquées de Toulouse (INSA), Département de Génie Physique, France, where cooperation was started in 1994 in the framework of the bilateral BARRANDE and C.N.R.S. projects. Two of our postdoctoral students finished their Ph.D. thesis ahead of Czech-French committee. Our workplace has common participation in an international research and development projects [3]. 

2) Research Institute of Electronics, Shizuoka University, Hamamatsu, Japan. The common project KONTAKT has started since 2002. This project refers ellipsometry analysis and measurement of the isotropic and anisotropic 1D and 2D periodical structures [4].

3) Department of Physics, Simon Fraser University, Vancouver, Canada. Department of Physics VŠB-Technical University of Ostrava creates contacts with this University since 1998 in magnetism of nanostructures.

4) Department of Experimental Physics, University of Bialystok, Poland, where the Marie Curie TOK project of European Commission has started since 2004. This project deals with magnetooptical study of magnetic nanostructures.

Acknowledgements:

This work was supported by Ministry of Education of Czech Republic under project No. CV 730352-1819.

References:

[1] FISHBINE, G.: The Investor’s Guide to Nanotechnology and Micromachines. New York: John Wiley, 2002, 258 p.  ISBN 0-471-44355-7.

[2] NALWA, H.S. (ed.): Handbook of Nanostructured Materials and Nanotechnology, Vol.1-5. London: Academic Press, 2000, 3583 p.  ISBN 0-12-513761-3.

[3] POSTAVA, K., HRABOVSKÝ, D., PIŠTORA, J., FERT, A. R., VIŠŇOVSKÝ, Š., YAMAGUCHI, T.: Anisotropy of quadratic magneto-optic effects in reflection. Journal of Applied Physics, 2002, vol. 91, pp. 7293-7295. ISSN 0021-8979.

[4] VLČEK, J., PIŠTORA, J., CIPRIAN, D., YAMAGUCHI, T., POSTAVA, K.: Modeling of two-dimensional magneto-optical gratings. Transactions of Magnetic Society of Japan, 2002, vol. 2, pp. 179-182.  ISSN 1346-7948.

