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0O 000 O O This course provides fundamental s of magnetohydrodynamics which describes the dynamics of
electrically conducting fluids, such as plasmas and liquid metals. The course covers the fundamental equationsin
magnetohydrodynamics, dynamics and heat transfer of magnetofluid in a magnetic field, equilibrium and stability
of magnetized plasmas, as well asillustrative examples.
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0O 0O 0 0O O O The students can understand fundamental s of magnetohydrodynamics which describes the dynamics
of electrically conducting fluids, such as plasmas and liquid metals. Moreover, the students will figure out the
applications of magnetohydrodynamics to the various science and engineering fields.
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1. Introduction and Overview of Magnetohydrodynamics

2. Governing Equations of Electrodynamics and Fluid Dynamics
3. Turbulence and Its Modeling
Liquid Metal MHD 7 4. Dynamics at Low Magnetic Reynolds Numbers
5. Glimpse a MHD Turbulence & Natural Convection under B field
6. Boundary Layers of MHD Duct Flows
7. MHD Turbulence at Low and High Magnetic Reynolds Numbers
1. Introduction to Plasma MHD
2. Basic Equation of Plasma MHD
3. MHD Equilibrium
4. Axisymmetric MHD Equilibrium
5. Ideal MHD Instabilities
6. Resistive MHD Instabilities
7. MHD Wavesin Plasmas
8. Student Assessment

Plasma MHD 8
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000000 Theam of thiscourse isto demonstrate the applications of synchrotron radiation in high precision imaging technology, and
consequently, its application non-destructive elemental analyses, chemical-state analyses and imaging (distribution) of the elements within
small areas. The cell microanalysisis agood example of these applications, while other applications of similar nature can be extended to awide
range of engineering fields. The basics for understanding and applications of synchrotron radiation are the same as those of x-ray spectrometry,
which has been well developed during the twentieth century and iswidely applied to various fields of science and technology, including
biology and medicine. What makes a synchrotron radiation x-ray source very useful for analytical works, especially for biological applications,
are the very high brilliance and energy variability of the x-ray beam.
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000000 Thislectureis designed for the students who want to gain their knowledge and understanding on
transport phenomena associated mainly with convective flows with chemical reactions. It starts with a brief review
of undergraduate level subjects followed by more advanced discussion on heat and mass transfer with reactions.
The reactions of interest in the lecture include combustion (oxidation), reforming and el ectrochemical reactions.
Asthe reactions may proceed on catalysts, the discussion covers the catalytic surface reactions, reactions in porous
media as well as gas phase reactions. The students are expected to have learned fundamentals of Fluid dynamics,
Thermodynamics and Heat transfer during their undergraduate courses.

0000 0O 0O Grade evaluation is based on attendance, short reports and one's term paper submitted at the end of
the semester.

0000 0 0O Starting from the basic heat and mass transfer, the lecture aims to expand the students
comprehensive understanding on transport phenomenain physicochemical processes including thermochemical
and electrochemical reactions.
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