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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. The science of
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.
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The aim of this class instructs graduate students on basis of plasma physics and technology. Students should be prepared

in electromagnetic theory, vectors, and vector calculus, and have some knowledge of thermodynamics and statistical

mechanics, including the Maxwell-Boltzmann distribution. They are also expected to explore frontiers of various research

fields by using new knowledge learned in this class.
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Understanding plasma as an electromagnetic fluid

Understanding transport phenomena in plasmas
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BE20ERE O HEE# / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REEHEEE Course Plan

No. IEH Topics AZA Content
1 H | FL®IC ABEDOHHA
% | Introduction The goal of this lecture.
2 H | EhZoERAREAR RREZ(T 2 BRIGDES
% | The Set of Equations for | Review of the electromagnetism.
Electrodynamics
3 B | "EHZoERAEAR TR REREOBHAEX. FEIX -7 XAFER
% | Equation Set of | Streamlines, Equation of motion of fluid, The Navier-Stokes equation
Hydrodynamics
4 H | MHD 0&&h% 1 RMETRIED O BRORIAANOILR. MHD A2, BI5OBR & ILEX
Z | MHD Dynamics (1) Magnetohydrodynamics extended from hydrodynamics, The MHD equation, Magnetic
diffusion
5 H | MHD &% 2 TILNTRYDOER, BE~NVYT14—. BWKY)axsray
% | MHD Dynamics (2) MHD Dynamics (2)
6 H | MHD oE&)% 3 Ya—LE%R. MHD ELR. BAXR. HBoRE LRSS, BRE
Z | MHD Dynamics (3) Joule dissipation, MHD turbulence, Convective flow, Field rotation, Vortex, Boundary
layer
7 H | MHD 0:&&% 4 TITRUR, MRS M4 FEER, ABO MHD 5. B MHD REMER
& | MHD Dynamics (4) Alfven wave, Dynamo, Solar flare, Ideal MHD stability
8 B | 2Rk77X<1 2T TR ENL?
Z | Two-fluid Plasma (1) What's two-fluid plasma?
9 B | 2RAET7X<2 2R T T A R DRI AR 1
% | Two-fluid Plasma (2) A theoretical approach for the two-fluid plasma 1
10 | B | 2577 X<3 2TET 7 A2 R OIBmAIEAE A 2
% | Two-fluid Plasma (3) A theoretical approach for the two-fluid plasma 2
11 | B | 2/%x77X<4 2TET 7 A2 R OBmAIEAE 3
% | Two-fluid Plasma (4) A theoretical approach for the two-fluid plasma 3
12 H | 77 X<&ixl BN TOER L ETHES LT RILF X
& | Plasma Transport (1) Collisions, Transport of momentum and energy, Orbital effect on the transport
13 B | 77X<&H%2 HE FTHAERESR
& | Plasma Transport (2) Classical and neoclassical transports
14 H | 77 X~&%X3 EXICBIT2EAROBE. ERES I TR ONH
& | Plasma Transport (3) Role of turbulence on transport
15 | B | &#&ER AR
ES

Plasma Transport (4)

Transport theory applied to laboratory plasmas
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B | W% BWRY. 77XYIF BREH%. NI MLEBRZEBETCHDIZ &,
Z | Mechanics, electromagnetism, plasma technology, thermo-statistical dynamics, and mathematical physics should be pre-

studied before taking this class.

77 AHBER, BbEkE, HREE

We show and also provide references written in English if you need.

B | #&DICBILE—F (30%) 3B (70%) TIHEL £,
= | Your score will be determined by evaluating all report problems in class (30%) and the examination (70%).

H | 2024 FEFAI¥%2 =i, BFELENI/EBELET.
FEMEICEEHL TLWI2EE»EEIRER L (ERTEDE T,
Z= | Sanpei will be in charge of the first half and Himura will be in charge of the second half in the 1Q of FY2024.

We give lectures by choosing some of appropriate topics from those listed in the above.
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