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Conditions for Completion of Studies

The requirements for the completion of a Doctoral Program shall be attainment of 4 or more credits in the
major courses of the graduate school, receipt of research guidance, the approval of the doctoral thesis, and
the successful completion of the qualifying examinations. GCOE subjects considered increments, therefore
there are not included in the units involved in the completion requirements.

Evaluation Criterion for Doctoral Thesis
The doctoral thesis shall be evaluated whether it includes outstanding research results which greatly
contribute to the advancement in the field of Energy Science either academically or practically.
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Doctoral Program Subject Table and Syllabi
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Department of Fundamental Energy Science (FES)
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Department of Energy Conversion Science (ECS)
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Department of Energy Science and Technology (EST)
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Legend symbols

1. Subjects marked with the symbol “o” are offered every other year and offered this year but not next year.

2. Subjects marked with the symbol “0” are offered every other year and offered next year but not this year.

3. Subjects marked with the symbol “©” are appropriate as credits also for the Master’s Program.

4. Subjects marked with the symbol “>” are lectured in English.

5. The teaching staff responsible for a subject and the teaching period may be subject to change for a
given year.



IRNF—ERBFERIRMEE

Lectures from Department of Fundamental Energy Science
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© Academic Appeals Procedure

If students wish to appeal their academic assessment because the instructor made a mechanical error (e.g., incorrect input), they
can request an “appeal form” at the administrative office. If the completed form is submitted within the academic record
confirmation period, their appeal will be considered. However, the reasons for the final determination of the appeal will not be
disclosed.
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A. Cotton  Chemical Applications of Group Theory Wiley Interscience
B. E. Douglass, C. A. Hollingsworth  Symmetry in Bonding and Spectra ~ Academic Press
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< > |Functional and Solid-State Chemistry, Adv.

Plasma Simulation Methodology(2)

2 2017 3

[ |

S.Ichimaru, Basic Principle of Plasma Physics:A Statistical Approach, Frontiersin Physics Lecture Note
Series
L. Landau,"On the vibration of the Electric Plasma’, J.Phys.U.S.S.R.10, 25 (1946)

[ ]

Basic knowledge: Electromagnetics, Fundamental course of plasma physics.
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Plasma Simulation Methodology
< > |Plasma Simulation Methodol ogy

< > | Topicsin Plasma Dynamics
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This lecture aims at formally introducing basic statistical description of wide class of plasma. Characteristics
of individual and collective behaviors of plasmas and that of associated fluctuation and dissipation are studied
following kinetic modeling, which are the basis of numerical simulation of plasmas in magnetically confined
fusion plasmas, |aser-plasma interaction, space plasmas and astrophysical physics. Specific examples of
simulation using large scale super-computer such as turbulent transport in fusion plasmas and high power
|aser-matter interaction are presented and explained.

[ I

1.Understanding of plasma based on kinetic model and of the individual and collective characteristics.
2.Understanding of the dispersion relation in plasma and specifically wave-particle interaction emphasizing
on Landau damping.

3.Understanding of the characteristics of fluctuation and dissipation in plasmas based on the statistical
approach and the role on plasma numerical simulation.

4.Understanding of the present status of large scale computer simulation

[ ]

The class will be arranged as a seminar style according to following subjects.

1.Definition of plasmaand the concept of Debye shielding and plasma oscillation(2 weeks)
2.Kinetic description of plasmas leading to dispersion relation (2 weeks)

3.Collective nature of plasma emphasizing on Landau damping (3 weeks)

4.Fluctuation and dissipation of plasmaand their kinetic description (3 weeks)
5.Simulation methodology of plasma based on kinetic and fluid approach (2 weeks)
6.Example of fundamental plasma simulation based on kinetic and fluid model

(2 weeks)

Note: Example of computer simulation is present in each class

[

[ |

[ ]

Paper examination and report

[ |

Plasma Simulation Methodology(2) [

http://plasmad?.energy.kyoto-u.ac.jp/( )
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Special Topicsin Advanced Energy Creation
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Present and Future Trends of FES, Adv.(2)

It will be given based on the guideline in each |aboratory.
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Present and Future Trends of FES, Adv.
< > | Present and Future Trends of Fundamental Energy Science, Adv.

2 pot7 L ecture

[ ]

This course offers a series of the latest topics in fundamental energy science.

[ 1

Principal attainment targets are to:

1. promote student’ s ahility to comprehend the newest research trend and critically read previously existing
literature in fundamental energy science;

2. enhance student’ s ability to strive for the originality in conducting a research work and properly consider
the logic and constitution as well as the notation in writing a technical article.

[ ]

The main topics are as following:
1. energy reaction chemistry

2. functional solid state science

3. solid state energy chemistry

4. fundamental fusion science

5. electromagnetic energy

6. plasma dynamics

7. fusion energy control

8. high temperature plasma physics
9. materials reaction chemistry

10. molecular chemical engineering
11. composite materials chemistry
12. energy and material circulation
13. fundamental neutron science
14. heat transport

Present and Future Trends of FES, Adv.2) 11 |
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