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Plasmas occur pervasively in nature. Indeed, most of the known matter in the Universe is in the ionized state, and many
naturally occurring plasmas, such as the surface regions of the Sun, interstellar gas clouds, and Earth's magnetosphere,
exhibit distinctively plasma-dynamical phenomena arising from the effects of electric and magnetic forces. Plasma physics
was developed both to provide an understanding of these naturally occurring plasmas and in furtherance of the quest for
controlled nuclear fusion. Plasma science has now been used in a number of other practical applications, such as the etching
of advanced semiconductor chips and the development of compact x-ray lasers. Many of the conceptual tools developed in
the course of fundamental research on the plasma state, such as the theory of Hamiltonian chaos, have found wide
application outside the plasma field.

The aim of this class instructs undergraduate students on the basis of plasma physics and technology. Students should be
prepared in electromagnetic theory, vectors, and vector calculus. Also, students should have some knowledge of
thermodynamics and statistical mechanics, including the Maxwell-Boltzmann distribution.
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To learn about plasma and a relation with the leading edge of technology
To learn collective phenomena of plasmas

To learn motions of charged particles in various electromagnetic fields
To learn the fluid description of plasmas
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2 | Approximation to Magneto | Derivation of fluid equations from the Liouville equation
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%= | Itis desirable that the mechanics, electromagnetism, mathematical physics, and statistical mechanics have been pre-studied

before taking this class.
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In this lecture, | will emphasize how the final results are derived from physical basic processes.
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ZE | Introduction to plasma physics, R. J. Goldston and P. H. Rutherford (I0OP Publishing Ltd.)
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Examination(70%), and Homework(30%)
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Lectures are given in person along with online.
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