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Engineering Science

51240 Internship0 OO0 0000000000000 DOOO0O0ODOOOOOOOO0OO0OOOO0O0OO0OO0
51241 Internship0 O 0000000000000 O0OD0DO0O0OO0OOODOO0OOODOOOOOOOOO0O0OO0
51390 Energy chemistry 10 0 0 0 0000000000000 00OO0OOO0O0OO0OOOCOO0OO0OO0OOOOOOO
51400 Energy chemistry 20 00 0 0 0000000000000 0OO0OOCOO0OOOCOO0OO0OO0OOOOOOO
51180 Thermochemistry for Energy and MaterialsScience .0 0 0D 000000000000 O0ODOOOOO
51190 Thermochemistry for Energy and Materials Science20 0 0000000000000 O0ODOOOOO
50230 Energy ConversonC 0 0 0000000000000 O00O0OOOO0OO0OOOOO0ODOOO0ODOOO
50231 Energy Conversond O 0 000 0000000000000 O0O0O0DOO0O0OOODOO00O0OOODOODOO
50640 Design Practice and Experimentsfor Energy Science 10 D00 00 0000000000000 OO
50641 Design Practice and Experimentsfor Energy Science 10 D0 0D 000000000000 OOOOO
50650 Design Practice and Experiments for Energy Science20 OO0 0D 0000000000 O0OOOOO
50651 Design Practice and Experiments for Energy Science20 OO0 00000000000 O0OOOOO
53000 Introductionto ElecronicsD 0 0 0 00000000000 OO00ODOOO0OODOOOOOOOOO
50130 Applied Electromagnetismn] O 0 0 00 0000000000000 O0DOO00OO0OOOOOO0OO

51140 Fundamentals of Nuclear PhysicsO D 0 0 0000000000000 0000000O00OO0O0O0
51150 ParticleAccderatorsD O 0D 00 000000000000 CO0OO0OO0OOCOO0OOO0OO0OO0ODOOOOO

51310 Exercise on Mechanical System Engineeringd D 000000000000 OCOO0OOOOOOOOO
50560 Mechanical and System Engineering Laboratory 10 0 0 000000000000 DOOCOOODOOO
50570 Mechanical and System Engineering Laboratory 20 00 00 0000000000 D0OOCOO0ODOOO
50580 Mechanical and System Engineering Laboratory 30 0 000 000000000000 OOOODOO
50610 Exercisefor Machine Shop Practicel D 0 0000000000000 O00O0OOOOOOOOOOO
50590 Exerciseof MachineDesign 10 0 000000000000 O0OOOCO0OOOOOODOOOOOOO

50600 Exerciseof MachineDesign20 0 0 000000000 O00OO0OOOO0OODOOOOODOOOOODODO

51270 Design and Manufacturing Processes] 0 O 000000000000 O0O0OO0OOOOO0ODOOOOOO

50770 MachineElementsD 0 0 000 0000000000000 0OOO0OOOOOO0OOOOO0OOOO
22013 Information ProcessingBasicsO 0 0 O 00 0000000000000 ODO0O0OOODOODOOOO
230106 Excercisesin Information Processing BasicsD OO0 0 0000000000000 O00OOOOOO0O
50450 GasdynamicsO D O 0 000000000000 OO0ODOOOOODOOOO0OOOOOOOOOOO

50690 MetdlicMateridsD 0 0 00000000000 D0OOO0OO0O0OOCO0OO0OO0OOO0ODOOO0ODOOO

50470 Aerodynamics0 O 0 0000000000000 D0OOCO0O00ODOOOODOOOODOOOOODOD
50030 Mathematicsfor Computationd 0 00000 0000000000000 00OO0OOO00OOOO0

50090 ScientificMeasurement0 D 00 00 000000000000 OOCOOODOOOOODOODOOOO
52330 Xray Diffraction0 D000 0000000000000 00DOO00O0ODOOOOOOOO0OOO
50350 Physics of Crystal Propertiesand Imperfections0 OO0 000 0000000000000 O0OOO0O
51500 Introduction to Nuclear Engineering 10 00 0000000000 O0OO0OO0OOOO0ODOOOOODOOO
51510 Introduction to Nuclear Engineering 0 0 0 0000000000000 O0OO0OOOOOOOOOOO

50140 AtomicPhysicsD 000 0000000000000 00000OO000ODOOO000ODO0O000O0O0

51070 Basic Nuclear Reactor Exercisesand Experiments0 O 0 0 00000000000 O0OO0O0OOOOO

52030 Nuclear Reactor Physics D 0000 0000000000000 O0O0O0OO0OOO00OO0O0O0O0O0
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20500 Applied MathematicsA1lD OO0 0000000000 OCO0OO0OO0OCO0OO0OO0O0O0OOOO0O0OO0
20600 Applied MathematicsA20 OO 000000000 D0DOOO0OO0OO0OCO0OO0OO0OOO0DOOOO0O0OO
20700 Applied MathematicsA3D O 0000000000 DOO0OO0ODOOCO0OO0OO0OOO0DOOOO0OOO
20550 Applied Mathematicsfor Engineering FIO O 0 0 0000000000000 O000OOOO0O0O0O
20650 Applied Mathematicsfor Engineering 20 0 0 00 00000000000 DOO00OOOO0O0O0O
20651 Applied Mathematicsfor Engineering F20 0 0 0 0 000 000000000000 O0OOOO0OO
20652 Applied Mathematicsfor Engineering 20 00 0 000000000000 OCOO0O0OO0OOOO0O0O
20653 Applied Mathematicsfor Engineering 20 00 0 0 00000000000 OCOO0O0OO0OOOO0O0O
20750 Applied Mathematicsfor Engineering F3O0 0 0 0 0000000000000 OO0O0OO0OOOOO0O
20800 Engineering MechanicsAD O 0 00000000000 0OOOOO0ODOOOODOOOOODOOOO
20802 Engineering MechanicsAD D 00O 0000000000000 0ODOOODOOOOODOOOOOOO
50490 Flight Dynamicsof AerospaceVehicle D D OO0 0000000000000 O0OO0OOOO0O0OOOOO
51450 Engineering Exercise in Aeronauticsand Astronautics0 D 0000 0000000000000 OO
50660 Engineering Laboratory in Aeronauticsand Astronautics 10 0 0 000 0000000000000
50670 Engineering Laboratory in Aeronautics and Astronautics20 0 0 000 0000000000000
51290 Structural Propertiesof MateridsD 0 0 0000000000000 00DOOCOO0ODOOO0O0O0OO
52000 Introductionto Polymer MateriadlsD O 00 0000 0000000000000 ODOO0OO0OOOO
51210 Electon Theory of Solids0 D000 0000000000000 O0O0OO0OO0OOCO0O0OO0OO0O00O0OO
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50710 Physicsof SolidsD 00 000 0000000000000 000000O00O0O0O0O0O0O0O00O0O0OS8
51470 Condensed Matter Physics0 0 00 0000 0000000000000000000000O000OO59

50120 Solid StatePhysics0 0 OO0 000 0000000000000 O0O0OO0OOO0OOOO0O0DOOOO
50510 Mechanicsof SolidsD OO0 0 00 0000000000000 0000OO000ODOOO0ODOOOO
51350 Fundamentals of MaterialsScience IO 0 0 0 0000000000000 O0OOO0O0ODOOOOOOO
51360 Fundamentals of MaterialsScience ID 00 0 0000000000000 O0O0O0OO0OOO0OOO0O
50620 Materials Science Laboratory and Exercise 10 0000000000000 O0OO0OO0OOCOOOOOCOO
50630 Materials Science Laboratory and Exercise20 OO0 00000000 D0OOO0O0OO0OOOOOOOOOO
50080 Fundamentalsof Materiadls 10 0 0 0 0000000000000 0OO0ODOOOODOOOODOOO
50081 Fundamentalsof Materials 10 0 0 0 0000000000000 0O0ODOOO0ODOOOOODOOO
50082 Fundamentalsof Materials 10 O 0 000 0000000000000 00OCOD0O0ODOOOOODOO
50170 Fundamentalsof Materials20 0 D 0 0000000000000 0O0O0DOO0O0OO0OODOOOOOOOO
50171 Fundamentalsof Materidls20 0 0 0 0000000000000 O0OO0ODOOOOODOOOOOOOO
50172 Fundamentalsof Materidls20 0 0 0 0000000000000 0OO0ODOOOODOOOOODOOO

60
61
62
63
64
65
66
67
68
69
70
71

50780 Physical Properties of Materialsand Their Interfaces0 0 0 000000000000 OOODOOOO 72

50700 Physicsof Strengthof MateridsD 0 000 0000000000000 0O0O000O00O000O0O0O
50340 Fundamentals of Microstructure of MaterialsD 0 0 0 0000000000000 00ODODOO0O0O0O
51020 Electrochemistry for MaterialsProcessngd 0 0 0 00 0000000000000 00ooooo
51340 Statistical Physicsof Materials0 OO0 00 000000000000 OCO0OO0OO0OOO0O00O0O00O
51630 Thermodynamicsof Materials 10 0 0 0 000000000000 OCO0OO0OO0OOO0OOOOO0O0O
51640 Thermodynamicsof Materidls20 0 0 0 0000000000000 O0O0OOO0O0OOOOO0O0O
50360 Physical Chemistry of Materials0 00 000 000000000000 O000OO0O0O00OOOO0O
50361 Physical Chemistry of MaterialsD 0 0 OO0 00 000000000000 O0OO00O0OOCOO0OOO0O
51220 Fundamentals of MaterialsProcessingD D D 0 000000000000 O00O00O0O0OOOO0O
51200 Analytical SciencesD OO0 0000000000 O0OO0OO0O0OOOOOO0OOOOOODOOOOOO
50040 Mechanicsof Materials 10 D0 0 0000000000000 O0OO0O0OO0OOO0OOOODOOOOOOOO
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50041 Mechanicsof Materidls 10 0 0000000000000 O0O0O0OOO0OO0OOOOOODOOOOO0
50042 Mechanicsof Materidls 10 0 0000000000000 O0O0O0OOO00OO0ODOOOOODOOOO0O0
50043 Mechanicsof Materids 10 0 0000000000000 O0O00OOO00OO0ODOOOOODOOOO0OO
50050 Mechanicsof Materids20 0000 0000000000000 0OO00O0ODOOO0O0ODOOOO0O0
50051 Mechanicsof Materials20 OO0 0 0000000000000 O0OO0O0O0OO00OOOOOOOOOOO
50052 Mechanicsof Materidls20 0 0000000000000 000O0O0O00OO0OOO0O0OOOOO0O0
51280 SystemsEngineering0 O 00 000000000000 OCO0OO0OOOOO0ODOOOOODOOOOOO
51281 SystemsEngineering0 O 0 0 000000000000 OCO0OO0OOOOODOOOOODOOOOOO
50280 Fundamentals of Artificial Intelligence0 0 0 0000000000000 OO0ODOOOOODOOOO
50240 Vibration Engineering0 0 0 00000000000 0CO000ODOOCOO0OODOOO0OODOOOOO0O
50241 Vibration EngineeringD 0 000 0000000000000 O0OOODOOOOODOOOOOOOO
50750 Reliability Engineeringd D 0000 0000000000000 O00O0OOO0O0ODOOOOOOOO
50480 Fundamentals of Aerospace Propulson0 O 00 0000000000000 O0O0OO0O0O0OOO0O
90252 Numerical Andyss0 00000 0000000000000 0O0OD0OOO0O0O0O0O000OOOOo
91180 Anaysisin Mathematical Sciences 0 00000000000 OCO0O0OO0OOO0ODOOOOOOOO
50250 Control Engineering 10 000 0000000000000 O0O0ODOOO0OOOOOO0OOOOO
50251 Control Engineering 10 00 0000000000000 ODOOO0ODOODOOOOOOODOOOOO
50252 Control Engineering 10 000 0000000000000 O00O0OO0OOO0OOOOOO0OOOOOO
50270 Control Engineering20 OO0 0 0000000000 O0OO0OOCO0OOOOCOO0OOOOOOOOOOO
50300 Production Engineeringd 0 0 00000000000 OCO0OO0OOOO0ODOOOOODOOOOOO

50960 Molecular Biophysics OO0 00 0000000000000 OCO0O0OO0OOO0O0OO0OO0O0DO0OO
50990 Precison MachiningD 0 0 0000000000000 000OOO000ODOOO00O0O0O0O00O0O0
50320 Mechanical Design0 O O 000 0000000000000 O0OOOODOOOOOOOOOOOOO

51410 Neutron Physicsand Engineering0 0 0 00 0000000000000 00ooooooood

60681 Electric Circuits and Differential Equations 0 OO0 0 0000000000000 OCOOO0OOO
51530 Heattransfer D 00 0 00000000000 DOOO0OOOOOO0OOOOOO0OOOOOODOOOO
50730 Statistical ThermodynamicsD 0 0 0 0000000000000 00ODOOOO0ODOOOOOODOO

50731 Statistical ThermodynamicsD 0 0 0 0000000000000 00O0DOOO0OODOOOO0ODOO

51300 Statistical MechanicsD O 0 0000 0000000000000 0OOCODOODOOOOOOOOO

50370 HeatandMass Transfer D 00 0 0 0000000000000 O0O0ODOOO0O0OOOOOODOOO

50460 Thermodynamics and Statistical MechanicsD D D000 0000000000000 O0O0OOO0O
51620 Thermodynamics 10 0 0 0000000000000 O0O0DOOOCOO0ODOOOOODOOOODOO
51621 Thermodynamics 10 0 0 0000000000000 O00DOOOO0ODOOOODOOOODOO
51622 Thermodynamics 10 0 0 000 0000000000000 0OOO0ODOOOOODOOOODOO
50070 Thermodynamics20 O 0 0000000000000 O0ODO0OO0OOOO0OODOOOOODOODOOOO
50071 Thermodynamics20 D 0 0 0000000000000 00O0OO0O0O0OODOOOOODOOOOOOO
50072 Thermodynamics20 0 0 0000000000000 O0O0OO0OOOOO0ODOOOOODOOOOOOO
51120 ThinFilmMateriadlsO 00000 0000000000000 O00D0OO0O00D0OO0O00ODOOOO
50870 Qudity ControlD 00 000000000000 D0OO0O0ODOO0O0ODOOOODOOOOOO
51330 Fundamentals of MaterialsScience0 0 0 0 0000000000000 0OODOOOOODOOOO

51250 English for Engineering Sciencel 0 0 0000000000000 O00ODOOOOODOOOODODO
51251 English for Engineering Scienced 0 0 0 00 0000000000000 OOOOOOOOOOO
51252 English for Engineering Sciencel 0 0 000000000000 OCO0OO0OOOOOODOOOOOOO
51253 English for Engineering Sciencel 0 0 000000000000 OCO0O0OOOOOODOOOOOOO
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50540 Exerciseon Engineering Science 10 00 0000000000000 O0OO0OO0OO0ODOOOOOOOO 128
50541 Exerciseon Engineering Science 10 0 0000000000000 0OO0OOOOOOOOOOOOO 129
50542 Exerciseon Engineering Science 10 0000000000000 O00DOO0O0ODOOOOODOOO 130
50550 Exerciseon Engineering Science20 0 0000000000000 00ODOOOO0OOOOOOODO 131
50551 Exerciseon Engineering Science20 0 0000 0D0DO00000ODOO000ODOOO0OODOOOOODOD 132
50552 Exerciseon Engineering Science20 000 0000000000000 OOOOOOOOOOOO 133
51100 Introduction to Engineering Science A D 0000000000 COOO0ODOOOOOOOOOOO 134
51110 Introduction to Engineering ScienceBO O O 0 OO0 0000000 O0ODOOOOODOOOOOOOO 135
50400 PlasmaPhysics0 OO 00 0000000000000 O0O0O0O0OOO0O0OD0OOO0O0ODOOOO0O0 136
51160 RadiochemistryD 0 0 0 0000000000000 O00ODOOOO0OODOOOOODOOOOODOOO 137
51440 MicrofabricationD 0 00 0000000000000 O0O0OD0O0DOO0O0OOODOOOOODOOOOO 138
51320 Introduction to the finite element method and itsexercises0 0 0 0 00 0000000000000 139
51520 FludFlowandHeat Transfee0 OO 0D 000000000000 D0O0OOCOO0OOOOCOOOOOOO 140
51420 Fluid DynamicslO 0 0000 0000OO0O0O0OO0OOOO0OODOOOO0OO0OODOOOOODOOOOOOOO 141
51430 FluidDynamics0 0 0000000000 D0DOO00OO0ODOOO0ODOOOOODOOOODOOOO 142
51431 FuidDynamics0 00000000000 DOO0O0ODOOO0O0OOOO0O0OOOO0ODOOOO0O 143
51090 Quantum Radiation DetectionD O 0 0 0000 000000000000 O0OO0OO0O0OOOOOOOO 144
50410 Fundamentals of Atomic InteractionsinMatterD D D 0D 0000000000000 0OOOOO0O 145
51480 Introduction to Solid StatePhysicsD D 0 0 0000000000000 O0OO0OO0OOOOOOOOO0O 146
50180 Quantum Physics10 00000000000 0DOO0OO0OO0OOCOO0OO0OOOO0OODOOOOOOOO 147
50181 Quantum Physics10 0000000000000 O00O0O0OOCO0O0OOO0O0DOOO0ODOOOO 148
50182 Quantum Physics10 0 0000000000000 00OD0OOCO0000O0O000D0O0O0000O0O0O 149
50190 Quantum Physics20 0 O 00 0000000000000 O0OO0O0O0OO0O0OO0ODOO00OOOOO0O0O 150
50192 Quantum Physics20 00 0000000000000 0O0OOCO000O0OO000O0OO0OOO0OOoOoOg 151
51650 Electronic Structures of Inorganic Materials 10 00 000000000000 O0OOOCOOOOOO 152
51660 Electronic Structures of Inorganic Materials20 00 0000000000000 OCOOOOOOO 153
50200 Continuum Mechanics0 000 0000000000000 OCO0O0OO0OO0O0D0O0OOO0O0OO0O 14
50201 Continuum Mechanics0 0000 0000000000000 O00O0OO0O00OO0OOO0OOO0O 155
21050 Engineering Ethics OO0 O 0000000000000 O0OD0O0ODOO00ODOODOOOOODOODOO0O 156
21080 Introductionto Engineering0 0 0000000000000 O0OOOODOOOOOOOOOOOODO 157
22020 Exercisein English of Scienceand TechnologyD 0 0 00O O0O00O0O0O0OO0OO0OO0OOOOOO 158
22110 Engineeringand Ecology0 O 0 0 0000000000 D0DOCOO0OO0ODOOOOODOOOOOOOOO 159
22210 Engineeringand Econromyd 0 0000000000 D0OOO0O0O0OO0ODOOO0ODOOOOOOOOO 160
24010 Global LeadershipSeminar 1D 00 0000000000000 O00ODOOOODOOOOOOO 161
25010 Global LeadershipSeminar 1D OO OO 0000000000000 O0OOOD0OOOOCOOODOOO 162



Engineering

51240

| nternship
goooogoa

0 Codeld 51240 O Course Year 3rd year O TermO 2nd term O Classday & Periodd O LocationO O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)0 Exercise O Languaged 0O InstructorO

O Course Descriptiond The aim of the internship is experiencing on-site activities involved production,
manufacturing, development, designing and research of industrial goods at afactory or aresearch laboratory of
Japanese leading companies. On-site learning of the importance of teamwork and production processesin
manufacturing is also the aim.

0 Gradingd Credits (2) are approved based on the summary report and presentation about the internship activities.

O Course Goals(] The goal of the internship isto master a general method of thinking and methodol ogy at
Mechanical Engineering. Furthermore, by learning the relationship between a human and machines at an industry,
motivate oneself to study and think about one's career devel opment.

O Course TopicsO

Theme Class number of De&rlp“on

times

Asagenera rule, the internship should meet the above purpose. The duration
should be not less than two weeks. Thus, the following cases are not approved
as an internship; a short internship such as aweek, a company tour, a company
explanation meeting and so on. Longer term more than two weeks and an
oversess internship such as |AESTE can be acceptable.

Based on recruitment from companies. Y ou can find them at company’ sweb
sites and/or the instruction section of the Engineering Science office (Butsuri

Kyoumu).

O Textbook™

O Textbook(supplemental) O
O Prerequisite(s)0

0 Web Sites

O Additional Information Pre-registration at the instruction section of the Engineering Science office (Butsuri
Kyoumu) is required.

Sci



Engineering Science

51241

I nternship
gooooooo

0 Codeld 51241 00 Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Exercise O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information



Engineering Sci

51390

Energy chemistry 1
gooooooo

0 Codeld 51390 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
2
3
2
3
2
3
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information



Engineering

Energy chemistry 2

goooogooo

Science

51400

0 Codeld 51400 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2

O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languaged O Instructord Nohira

O Course Descriptiond The lecturer teaches the elements, chemical compounds and chemical reactions which are

the basis for understanding the conversion and utilization of energy. In order to deepen the understanding, he also

explains the relationships between the contents of textbook and the examples of everyday life or recent research.

O Gradingl
0 Course Goalsld

0 Course Topicsl

Theme camn e Description
Oxidation and ) Standard electrode potential, Nernst equation, proportionation and
Reduction 1 disproportionation reactions, Latimer, Frost, Pourbaix diagrams
Oxidation and 3 Chemical reduction, production of simple substance, Ellingham diagram,
Reduction 2 topics related with energy/resources/recycle
Hydrogen and Its ) o )
2 Hydrogen and its compounds, applications to energy conversion and storage

Compounds
Group 1 and 2 ) simple substance, hydrogen compounds, topics related with
elements energy/resources/recycle
Group 13 and 14 3 boron and its compounds, aluminum and its compounds, graphite, diamond,
elements fullerene, carbon nanotube, various carbon materials, silicon, solar cells
Group 15 and 16 3 nitrogen, ammonia, oxygen, sulfur, topics related with energy, check of
elements understanding

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Web Sites]

0 Additiona Informationd



Engineering Sci

51180

Thermochemistry for Energy and Materials Science 1
gooooooooooo

0 Codeld 51180 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O O Languagedl O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r;ber of Description
4
3
2
3
2
1
1
1
1
1
1
1
1

O TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd



Engineering Science

51190

Thermochemistry for Energy and Materials Science 2
gooooooooooo

0 Codeld 51190 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond O Lecture Form(s)O 0O Languagel 0O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

R RriRrRPRIRPIRPRIP®WNN W

O Textbook™

O Textbook(supplemental) O
O Prerequisite(s)0

0 Web Sites

0 Additiona Informationd



Engineering Sci

50230

Energy Conversion
gooooooog

0 Codeld 50230 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O InstructorC) Shioji0 Nakabe

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI‘IptIOn
30 4
30 4
30 4
30 4
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd



Engineering Science

50231

Energy Conversion
gooooooog

0 Codeld 50231 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
2
4
2
3
3
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information



Engineering Sci

50640

Design Practice and Experimentsfor Energy Science 1
gooooooooooooooo

0 Codeld 50640 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 3
O Restrictiond No Restriction O Lecture Form(s)O O Languagedl O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
6
6
6
6
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd



Engineering Science

50641

Design Practice and Experimentsfor Energy Science 1
gooooooooooooooo

0 Codeld 50641 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 3
O Restrictiond No Restriction O Lecture Form(s)O Seminar and Exercise O Languaged 0O InstructorO

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information

10



Engineering Sci

50650

Design Practice and Experimentsfor Energy Science 2
gooooooooooooooo

0 Codeld 50650 O Course Year 3rd year 0 TermO 2nd term O Class day & Periodd O LocationC O Creditsd 3
O Restrictiond No Restriction O Lecture Form(s)O O Languagedl O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
6
6
6
6
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd

11



Engineering Science

50651

Design Practice and Experimentsfor Energy Science 2
gooooooooooooooo

0 Codeld 50651 0O Course Year 3rd year 0 TermO 2nd term O Class day & Periodd O LocationC O Creditsd 3
O Restrictiond O Lecture Form(s)O 0O Languagel 0O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information

12



Engineering Sci

53000

I ntroduction to Elecronics
go0oooogoono

0 Codeld 53000 0O Course Yeard 0O TermO 1stterm 0O Classday & Periodd 0O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
2
5
2
5
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Science

50130

Applied Electromagnetism
goooono

0 Codeld 50130 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information

14



Engineering Sci

51140

Fundamentals of Nuclear Physics
goooono

0 Codeld 51140 O Course Year(l 4thyear O TermO 1st term O Classday & Periodd) 0O LocationOl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagedl O InstructorC Yamamoto (K)

O Course Descriptiond

O Gradingd examination

O Course Goals

O Course TopicsO

Theme CIa&;:r;ber of Description
Properties of nuclei 2

Mass formula of

nuclel °

Structure of nuclei 4

Alphadecays and 3

fission

Beta decays 2

Confirmation of 1

achievement in study

O Textbook[

O Textbook(supplemental) 0
O Prerequisite(s)0

O Web Sites[]

0 Additional Information

15



Engineering Science

51150

Particle Accelerators
goood

0 Codeld 51150 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme C'“ﬂ”;r;ba of Description
3
2
2
2
2
3
1
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd

16



Engineering Sci

51310

Exer cise on M echanical System Engineering
gooooooog

0 Codeld 51310 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 1
O Restrictiond O Lecture Form(s)O Seminar O Languagell O Instructor ,

O Course Descriptiond This seminar provides exercise on various topics in mechanical engineering. Students
should register in advance (in July).

O Gradingd Depends on topics.
O Course Goalsll

O Course TopicsO

Theme Class number of De&”pt'on

times

About 20 topics will be proposed.

O Textbook[

O Textbook(supplemental) 0
O Prerequisite(s)0

O Web Sites[]

0 Additional Information

17



Engineering Science

50560

Mechanical and System Engineering Laboratory 1
goooooooood

O Codeld 50560 [0 Course Yeard 3rd year O Termd 1st+2nd term O Classday & Periodd 0O Location
O Creditsd 1 O Restrictiond No Restriction O Lecture Form(s)O 0O Languagell O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme C'“ﬂ”;r;ba of Description
1
2
2
2
2
2
2
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Sci

50570

Mechanical and System Engineering Laboratory 2
goooooooood

0O Codeld 50570 0O Course Yeard 3rd year O Termd 1st+2nd term O Classday & Periodd 0O Location
O Creditsd 1 O Restrictiond No Restriction O Lecture Form(s)O 0O Languagell O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme C'“ﬂ”;r;ba of Description
1
2
2
2
2
2
2
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Science

50580

Mechanical and System Engineering Laboratory 3
goooooooood

O Codeld 50580 [0 Course Yeard 3rd year O Termd 1st+2nd term O Classday & Periodd 0O Locationd
O Creditsd 1 O Restrictiond No Restriction O Lecture Form(s)O 0O Languagell O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

1
14

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information

20



Engineering

50610

Exercise for Machine Shop Practice
goooono

O Codeld 50610 [0 Course Year(d 2nd year [ TermO 2nd term O Classday & Periodd O Locationd] O Creditsd 1

O RestrictionC) No Restriction O Lecture Form(s)d 0O Languagel

O Instructord Ibaraki, Matsubara, Nishiwaki (organizer), Makino (lecture), Sugano, Nakajiima, Nonaka, Matsumoto,
Wakabayashi, Hiraoka, Kono, Yamada, Saito, Senami, Shimada, Ichikawa, Takagaki, Kon (machining training), Hatano, Sato,
Yamagji, Kinoshita (machining training), Inoue, Hiratsuka (machining training), Sato, Sakato, leiki, yukawa, Matsuda, Kusuura,
Nagai (lecturer)

O Course Descriptiond This course consists of two parts: machine shop training and special lectures by visiting lecturers. The
machine shop training will be offered for aweek in August or September (during summer break). Students will learn the
operation of various machine tools, e.g. alathe, a milling machine, and a drilling machine, to make a stirling engine, whose
performance will be tested at the end of the course. Hands-on training of disassembly and re-assembly of acommercial diesel
engine (or agasoline engine) will be also offered to learn actual engine mechanism.

The seminar serieswill be offered in the 2nd semester. Professional engineers from various companies will be invited to give a
lecture on real-world experience on production design, manufacturing, or management.

O GradingO For the credit, students are in principle required to participate in al the classes, and to submit all the reports. The
creditisgiven in pass/fail basis.

O Course Goalsll To experience turning, milling and drilling operations and other basic machining operations. To obtain basic
knowledge and experience on machine tools, cutting tools, measurement, and machining accuracy by hands-on training.

0 Course TopicsO

Theme C'ast?;lba of Description
Lectures on principle of 1 Students will learn basic knowledge on the priciple of astirling engine and a diesel
engines (gasoline) engine.
L ectures on machine 1 Students will learn basic knowledge on machine tools that they will use in machine
tools shop training.
Machine shop training Turning operation for cylindrical parts (2 classes), milling and drilling operations (2
(making a stirling 4 classes), assembly and evaluation (1 class). A group of two students will make one
engine) stirling engine.

Disassembly of an : o ) .
1 Assebly and disassembly of acommercial diesel (or gasoline) engine.

engine
A special lecture on safety issues in manufacturing process and product design by a

Lectures on safety 1 ) sp y 9P P gnby
visiting lecturer.
Specia seminars by visiting lecturers. Lectures may be subject to change each year.
Examples of past lectures:

) . "To future Edison -- save the world by good idea and engineering,”

Specia seminars 7 ) )
"Development of compressors to meet market's needs -- role of mechanical engineers,”
" Japanese machine tools for the world's manufacturing - key technologies,”
"Engineer'slife in companies.”

Factory tour 1 One-day trip to afactory in Kansai area.

O TextbookO A textbook will be handed out in class.

O Textbook(supplemental )] None.

O Prerequisite(s)0 None.

0O Web Sitesl None.

O Additional Information The class overview will be presented in a guidance class for 2nd year students in Undergraduate

Course Program of Mechanical and Systems Engineering in April. Detailed schedule will be given then.

Please be aware -- alarge part of this class will be offered during the summer break.

A class guidance will be given typically in July. Its announcement will be posted in the 1st floor of the building of Dept. of
Engineering Science. All the students who want to take this class must come to this guidance.
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Engineering Science

50590

Exer cise of Machine Design 1
goooooo

0 Codeld 50590 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond O Lecture Form(s)O Seminar O Languagedl O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

4
3
22
22
22

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

50600

Exer cise of Machine Design 2
goooooo

0 Codeld 50600 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond O Lecture Form(s)O Seminar O Languagedl O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

14

O Textbook™

O Textbook(supplemental) O
O Prerequisite(s)0

0 Web Sites

0 Additiona Informationd

23



Engineering Science

51270

Design and Manufacturing Processes
goooono

0 Codeld 51270 0O Course Yeard 2nd year O TermO 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
2
4
6
3
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Sci

50770

M achine Elements
goood

0 Codeld 50770 O Course Year(l 4thyear 0O TermO 1st term O Classday & Periodd) 0O Locationl O CreditsO 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
3
3
3
2
2
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

22013

| nformation Processing Basics
goooono

0 Codeld 22013 0O Course Year[ 1st year 0O TermO 2nd term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond O Lecture Form(s)O 0O Languagel 0O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

230106

Excercisesin Information Processing Basics
gooooooo

0 Codeld 230106 0O Course Year 1st year O Termd 1st term O Classday & Periodd O LocationC O Creditsd 1
O Restrictiond O Lecture Form(s)O Seminar O Languagedl O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme C'“ﬂ”;r;ba of Description
O
O
O
O
O
O
O
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Science

50450

Gasdynamics
goon

0 Codeld 50450 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd [0 CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
2
3
3
3
3
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information

28



Engineering

50690

Metallic Materials
goooo

0 Codeld 50690 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel O Instructor Nobuhiro Tsuji

O Course Descriptiond

O Gradingd Attendance, exercises, home-works and exam.

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

Outline of Lecture 1

Microstructure

Evolutionin 4
Solidification

Plastic Deformation,
Recovery,

Recrystallization and

Grain Growth

Phase

Transformationsin 5
Heat Treatments

Summary 1

O TextbookO

U Textbook(supplemental) O

O Prerequisite(s)O

O Web SitesO http://www.tsujilab.mtl.kyoto-u.ac.jp/01T sujiL ab/Education/StructM etal M ater/

0 Additional Information
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Engineering Science

50470

Aerodynamics
goon

0 Codeld 50470 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd 0O LocationC O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagedd O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

50030

Mathematics for Computation
gooono

0 Codeld 50030 0O Course Yeard 2nd year 0 TermO 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond O Lecture Form(s)O 0O Languagel 0O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50090

Scientific M easur ement
gog

0 Codeld 50090 0O Course Year 2nd year O TermO 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel

O Instructor Osamu Tabata, Y oshihito Maeda, Ryuji Y okokawa, Katsuyuki Kinoshita, Toshiyuki Tsuchiya

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
3
3
2
2
2
O TextbookO

O Textbook(supplemental) O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Sci

52330

Xray Diffraction
gooono

0 Codeld 52330 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50350

Physics of Crystal Propertiesand I mperfections
gooono

0 Codeld 50350 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r;ber of Description
Introduction to
dislocations !
Basics of elagticity 5
theory
Properties of 2
dislocations
2
5
O TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
O Web Sites

0 Additional Information



Engineering Sci

51500

I ntroduction to Nuclear Engineering 1
gooooooo

0 Codeld 51500 0O Course Year 2nd year O TermO 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
7
60 7
10 2
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

51510

I ntroduction to Nuclear Engineering O
gooooooo

0 Codeld 51510 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
6
60 7
1
10 2
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd

36



Engineering

50140

Atomic Physics
gooono

0 Codeld 50140 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

51070

Basic Nuclear Reactor Exercise and Experiments
gooooooooo

0 Codeld 51070 O Course Year(l 4thyear O TermO 1st term O Classday & Periodd 0O LocationOl O CreditsO 2
O Restrictiond O Lecture Form(s)O 0O Languagel 0O Instructor

O Course Descriptiond Basic reactor physics experiments using Kyoto University Critical Assembly (KUCA)
whichisasmall and low power reactor are carried out. Guidance and lectures before experiments are perfomed at
Y oshida main campus, and experiments are perfomed at Research Reactor Institute (Osaka K umatori-cho).

O GradingO reports before and after experiments

O Course Goalsd Understanding nuclear characteristics and safety system of nuclear reactor through reactor
physics experiments

0 Course Topics

Theme Class number of DescrlptIOI”l

times

Guidance 6 Guidance and lectures for experiments are performed at Y oshida main campus.
Experiments are performed at Research Reactor Institute (Kumatori-cho,

i Osaka) for 1 week. 1) guidance 2) criticality approarch experiment 3) control
Experiment 1 . i i )
rod caribration experiment 4) neutron flux measurement experiment 5)

operation of nuclear reactor

O TextbookO Download from Web site (Japanese, English and Korean versions are available)
O Textbook(supplemental )

O Prerequisite(s)0 Basic knowledge about reactor physic

O Web Sites

O Additional Information] 1) Registration to workers for radioactive material treatment is required before
experiment.
2) English course for this experiment is opened.

38



Engineering Sci

52030

Nuclear Reactor Physics
goooono

0 Codeld 52030 O Course Year(l 3rd year 0 TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
4
4
3
3
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Science

20500

Applied Mathematics Al
ooog Al

0 Codeld 20500 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor
O Course Descriptiond The theory of anaytic functions of one complex variable

O Gradingd Evaluation depends mainly on marks of examination, but marks of exercises are taken into account
when needed.

O Course Goals To understand properties of analytic functions with a skill for evaluation of integrals appearing in
applied mathematics and physics

0 Course Topicsl

Theme Class number of DeSCI'IptIOn

times

The plane of one o ] )
i After describing the point-set topology of the plane of one complex variable,
complex variable and 3 ] ) ) ] ,
i elementary functions are introduced with their properties.
elementary functions

Complex integrals

Cauchy's theorem and Cauchy's integral formula are shown aong with

and Cauchy's 4 outstanding properties of analytic functions. An exampleis given of Cauchy's
theorem theorem.
. Sequences, series, and series of functions are discussed with the notion of
Power series 3 )
convergence and divergence.
Taylor's expansioOn ] ] ] ] )
The Taylor series of analytic functions and the Laurent series of analytic
and Laurent's 3 i . .
) functions on an annulus are discussed together with some examples.
expansion
Singularity and ) The calculus of residuesis dealt with. Examples are given of integral
residues evaluations.
O TextbookO

O Textbook(supplemental )0 Advanced engineering mathematics (Japanese trandation), E. Kreyszig,
O Prerequisite(s)0 Calculus, Linear algebra
0 Web Sites

0 Additiona Informationd
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Engineering

20600

Applied Mathematics A2
ooog A2

0 Codeld 20600 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagedl O Instructord Iwai, Toshihiro

O Course Descriptiond Applied Mathematics Al is prerequisite to this course. Systems of linear differential
equations with constant coefficients are dealt with on the basis of the theory of functions of one complex variables
along with applications. The Cauchy theorem for the existence and uniqueness of ordinary differential equationsis
proved together with applications.

0 Gradingd mainly evaluated by examination score, but reports of exercises will be taken into account in a case.

U Course Goalsd Since ordinary differential equations with constant coefficients are basic in avariety of fieldsin
engineering, understanding both the theory and practical methods for solutions is an important goal of this course.

O Course TopicsO

Theme casmmbere Description

Ordinary linear On the basis of the theory of functions of one complex variable, ordinary linear
differential equtions 2 differential equations with constant coefficients are discussed in association
woith with the method of Laplace transformation.
Calculus of matrices Calculus for matrices with a complex parameter is given in the scope of
with a complex 3 applications to differential equations. The exponentia functions of matrices
parameter aretreated in thiscalculus.
Linear equation with ) Solutions to systems of linear differential equations with constant coefficients
constant coefficients are given on the basis of calculus of matrices with acomplex parameter.
Existence and The Cauchy theorem for the existence and uniqueness of a solution to a
uniqueness of a 30 4 differential equation is proved. This theorem is shown to be effective in the
solution study of the Jacobi elliptic functions.
Solutions to linear ) The space of solutions to a homogeneous linear equation is shown to form a
eguations vector space. And fundamental matrices and Wronskian are described.
Dependence on ) The parameter dependence of solutions are discussed; solutions depend on
paremeters parametersin continuous or differentiable manner.

O TextbookO

O Textbook(supplemental )0 H. Ito; Ordinary differential equations and analytic mechanics (Japanese) , N.
Shimakura; Ordinary differential equations (Japanese)

O Prerequisite(s)0 Calculus A, B, Advanced calculus A, Linear algebra, Applied Mathematics A1
0 Web Sites

0O Additiona Informationd
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Engineering

Science

20700

Applied Mathematics A3

ooooO AS

0 Codeld 20700 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2

O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languageldl O InstructorC Tsujimoto

O Course Descriptiond The theory of Fourier analysis

O Gradingd Evaluation depends mainly on marks of examination, but marks of exercises are taken into account

when needed.

O Course Goals To understand fundamental theory of Fourier and Laplace analysis with a skill for evaluation of

specific examples and applications in applied mathematics and physics.

0 Course Topicsl

Theme camn e Description
Introduction of the Fourier series for periodic functions. Best approximation
Fourier series 4-5 property and the convergence of this series are shown. Discrete Fourier

transform is al'so discussed.

Applications of

] ] 34 Application of Fourier seriesto differential equations
Fourier series
) Introduction of the Fourier transform for L? functions. Invertibility of this
Fourier transform 34 ]
transform and the convolution theorem are shown.
Applications of . o : : : o
i Application of Fourier series to differential equations. The relationship with
Fourier transform 2-3 ]
Fourier transform and L aplace transform.
related
Summary and 1 Summary and supplement of this course. Measure the progress of studentsin
assessment acquiring knowledge and skills.

O TextbookO S. Nakamura: Fourier analysis, Asakura shoten

O Textbook(supplemental)O S. Oishi: Fourier analysis, Iwanami shoten

O Prerequisite(s)0 Calculus, Linear algebra

O Web Sites[]

0 Additional Information
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Engineering Sci

20550

Applied Mathematicsfor Engineering F1
goooono

0 Codeld 20550 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Credits 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

015

O Textbook™

O Textbook(supplemental) O
O Prerequisite(s)0

0 Web Sites

0 Additiona Informationd



Engineering Science

20650

Applied Mathematicsfor Engineering F2
goooono

0 Codeld 20650 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructord Kano

O Course Descriptiond Fourier analysis and its application will be described. The major part consists of Fourier
series, Fourier transform, and Laplace transform.

O Gradingd The regular examination, assignments, and attitude in the class will be taken into account.
O Course Goals The goal is to understand the basics and applications of Fourier analysis.

O Course TopicsO

Theme cmnmoe Description
o The goal and outline of this class are presented. Then, basic knowledge
Preliminaries 1 ) o )
necessary to learn Fourier analysisis briefly reviewed.
Fourier series 2-3 Fourier series expansion of periodic functions is described.
Characteristics of Differential and integral of Fourier series, complex Fourier series, and the best
Fourier series 23 approximation problem are described.
In order to cope with aperiodic functions, Fourier transform is described.
Fourier transform 34 Characteristics and applications of Fourier transform is explained together with

the Parseval's equation and its applications.

Partial differential o L _ _ _
2-3 Applications to partial differential equations are described.

eguations
Laplace transform and its characteristics are described along with an
Laplace transform 2-3 L . . ' . .
application of solving ordinary differential equations.
Evaluation of ]
] 1 The achievements are eval uated.
achievement

O Textbook Shinichi Ohishi: Fourier Analysis, lwanami-Shoten
O Textbook(supplemental )

O Prerequisite(s)O

O Web SitesO

0 Additional Information



Engineering Sci

20651

Applied Mathematicsfor Engineering F2
goooono

0 Codeld 20651 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagedl O Instructord] Tachibana

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme C'“ﬂ”;r;ba of Description
2
2
2
2
3
3
1
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Science

20652
Applied Mathematicsfor Engineering F2
oooooo
O Codeld 20652 [0 Course Year(l 3rd year OO Term 1st term O Classday & Periodd] O Locationd 0O CreditsO 2
O RestrictionC) No Restriction O Lecture Form(s)0 Lecture 00 Languageld 0O Instructor] Akira Sakai
O Course Descriptiond Fourier analysis, Laplace transform and their applications.

O Gradingd Each lecture accompanies a half-hour exercise with two problems. The grading is made based on the total score
earned in these exercises plus the result of regular examination.

0 Course Goals[ The final goal of this course isto understand basics of Fourier series expansion, Fourier transform, and
Laplace transform, and to learn to make full use of these mathematical tools in analyzing various physical phenomena and
solving relevant differential equations. Particular emphasis is placed not on pursuing mathematical rigor but on devel oping
skillsto perceive different physical aspects of these tools and select the most appropriate one in practical problem solving.

O Course Topicsl

Theme Class number of Description

times

Complex numbers and complex analysis

-complex numbers and complex functions

-complex integrals, residue theorem, and their applications
Deltafunction

Fourier series expansion

-periodic functions and their Fourier series expansion
-complex Fourier series expansion

-applications of Fourier series

Fourier transform

-basics of Fourier transform

-convolution and correlation function

-applications of Fourier transform

Fourier analysis, -linear response system
Laplace transform and 15 Laplace transform and its applications
their applications -basics of Laplace transform

-applications of Laplace transform to linear systems

Linear differential equations

-solving linear differential equations using Fourier transform

-solving linear differential equations using Laplace transform

Thermal conduction/diffusion equation

-thermal conduction/diffusion equation in an infinite/semi-infinite interval
-thermal conduction/diffusion equation in afinite interval

-thermal conduction/diffusion equation with time-dependent boundary conditions
Wave equation

-wave equation in an infinite/semi-infinite interval

-wave eguation in afinite interval

-equation of forced oscillation

0 Textbook Lecture notes are distributed at the class.

O Textbook(supplemental )0 Shin-ichi Oh-ishi, "Fourier analysis' (in Japanese), lwanami, 1989
O Prerequisite(s)0 Prerequisite subjects: complex numbers and basic calculus.

O Web SitesD Lectures notes in a PDF format will be uploaded at KULASIS.

O Additional Information
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Engineering Sci

20653

Applied Mathematicsfor Engineering F2
goooono

0 Codeld 20653 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O LocationD 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
O
O
O

0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

20750

Applied Mathematicsfor Engineering F3

gooooo

0 Codeld 20750 O Course Year 3rd year O TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2

O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O InstructorC Inoue

O Course Descriptiond Introduction to special functions and mathematical methods for the physical sciences.

O Gradingd The course grade will be based on homework(70%) and quizzes(30%).

O Course Goals Understanding special functions and mathematical methods for the physical sciences, and

developing problem solving skills.

O Course TopicsO

Theme

Class number of DeSCI’ | pt'on

times

Orthogonal function

2

Orthogonal
polynominals

2

Confluent
hypergeometric
function

Gammaand Beta
functions

Bessel function

Generalized function

Green's function

Partial differential
equations for
physical sciences

Short Exam and
Discussion

0 TextbookO

O Textbook(supplemental )0 Mathematical Methods for Physicists, George B. Arfken and Hans J. Weber

(Academic Press)

O Prerequisite(s)0 Theories of complex function and differential equation

0 Web SitesO

0 Additional Information



Engineering Sci

20800
Engineering Mechanics A
ooog A

0 Codeld 20800 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructord Nishihara, Hanazaki

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
4
1
3
2
4
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

20802
Engineering Mechanics A
ooog A

0 Codeld 20802 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
O
O
O
O
O
O
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Sci

50490

Flight Dynamics of Aerospace Vehicle
goooooo

0 Codeld 50490 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O Instructord Kei Senda

O Course Descriptiond Flight dynamics of aerospace vehicles.

O Gradingd Evaluation depends on marks of examination and exercises.

O Course Goals To understand analytical mechanics through flight dynamics of aerospace vehicles.

O Course TopicsO

Theme Classnumber of Description

times

i i introduction, coordinates, principle of virtual work, d'Alembert's principle,
Analytical mechanics 5 ] ] ] o )
potential, Lagrange equation of motion, Lagrange multiplier, conservation law

Rigid body

. , 3 Euler angles, angular rate, pseudo coordinates
kinematics

o ) kineteic energy of rigid bosy, linear and angular momentum, inertia tensor,
Rigid body dynamics 3 ) ,
Euler equation of motion

Dynamics of space
vehicle
Achievement

attitude dynamics of space vehicles

) i 1 achievement confirmation to check up level of understanding
confirmation

0 TextbookO

O Textbook(supplemental )0 L. D. Landau and E. M. Lifshitz: Mechanics, Volume 1 (Course of Theoretical Physics

Herbert Goldstein: Classical Mechanics
Toda and Nakajima: Introductory course of physics #1, #2, #10, etc. (lwnami Shoten)

O Prerequisite(s)0 Foundation of mechanics and mathematics
O Web Sites

0 Additional Information
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Engineering Science

51450

Engineering Exercise in Aeronautics and Astronautics
gooooooo

0 Codeld 51450 O Course Year(l 4thyear O TermO 1st term O Classday & Periodd) 0O Locationl O CreditsO 2
O Restrictiond O Lecture Form(s)O Seminar and Exercise O Languaged O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

50660

Engineering Laboratory in Aeronautics and Astronautics 1
gooooooo 1

0 Codeld 50660 O Course Year(l 3rd year 0 TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 1
O Restrictiond O Lecture Form(s)O 0O Languagel 0O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
4
4
4

0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

50670

Engineering Laboratory in Aeronautics and Astronautics 2
goooooono 2

0 Codeld 50670 O Course Year 3rd year 0 Term( 2nd term O Class day & Periodd O LocationC O Creditsd 1
O Restrictiond O Lecture Form(s)O 0O Languagel 0O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
3
3
3
3
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd



Engineering Sci

51290

Structural Properties of Materials
gooono

0 Codeld 51290 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
2-3
5-6
2-3
2-3
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Science

52000

I ntroduction to Polymer Materials
goooooo

0 Codeld 52000 O Course Year 3rd year O TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

51210

Electon Theory of Solids
gooono

0 Codeld 51210 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

4

RPlWw| W

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50710

Physics of Solids
gooono

0 Codeld 50710 O Course Year(l 4thyear O TermO 1st term O Classday & Periodd) 0O Locationl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

51470

Condensed Matter Physics
gooono

0 Codeld 51470 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O RestrictiondNo Restriction O Lecture Form(s)OLecture O Languagel O InstructordH. Nakamuraand Y. Tabata
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

Review of 3
electromagnetism

Optical properties of

matter 3
Magnetism 5
Superconductivity

Assessment 1

O Textbook None

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50120

Solid State Physics
gooono

0 Codeld 50120 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagedl O Instructordd H. Nakamura

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

Crystal and lattice.
Diffraction by

crystal, Bonding

energy of crystal

Phonon 2
Introduction to

statistical mechanics, 3
Specific heat of solid
Introduction to

gquantum mechanics
Free electron model.
Thermal and
transport properties
of metal

Electronsin periodic

potential
Assessment 1

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering

50510

M echanics of Solids
goono

0 Codeld 50510 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2

O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagedl O InstructorC S. Biwa

O Course Descriptiond While approximate methods of stress-strain analysis for elementary structural members are
dealt with in "Mechanics of Materials" courses, genera physical laws of the mechanical behavior of solids are
considered in this course. Namely, the fundamental principles of solid mechanics such as three-dimensional
expressions of stress and strain, conservation laws, constitutive equations and their thermodynamic treatments are
treated, together with the mathematical analysis of deformationsin elastic bodies.

0 Gradingd Grading is made based on the examination, possibly with considerations of reports.

O Course Goals This course aims to establish the understanding of the three-dimensional and rigorous expressions
of stress and strain and the fundamental's of the deformation analysis of solids and structures. It isaso theaimto
re-examine the value of the approximate theories given in "Mechanics of Materials' courses from arigorous
viewpoint given in this course.

0 Course TopicsO

Theme Class number of De&”pt'on

times

Introduction 1 Vectors and stresses; Summation convention
Notion of stress; Cauchy's relation; Transformation of stress components;

Stress 2 . . o —
Equilibrium equations; Principal stresses and stress invariants

Conservation laws 1 Conservation laws of mass, momentum, angular momentum and energy
Mathematical expressions of deformation; Definition of strain; Transformation

Strain 2 ) - .
of strain components;, Compatibility equations
o Thermodynamics of elastic bodies; Hooke's law; Anisotropic solids;
Elasticity 2 -
Thermoel asticity
Fundamental
equations of 3 Navier's equations; Beltrami-Michell relation; Energy principle
elagticity
Theoretical analysis i ] ] ] ] )
i 3 Use of displacement potentials; Analysis of two-dimensional deformations;
0 ic
. Airy's stress function; Elastostatic analysisin polar coordinates
deformations
Assessment of ) I
] 1 Assessment of achievements due to examination
achievements

O TextbookO No textbooks are assigned. The lectureis given in a"blackboard" style.
O Textbook(supplemental)O T. Kunio, "Fundamentals of Solid Mechanics' (Baihu-kan) ;
S. Kobayashi and K. Kondo, "Elasticity” (Baihu-kan) ;
T. Inoue, "Fundamentals of elasticity” (Nikkan Kogyo)
(@l in Japanese) .
For English references, students are asked to contact the instructor directly.
O Prerequisite(s)d The enrolling students are expected to have knowledge in "Mechanics of Materials' courses.
Good understanding of calculus, linear algebra and vector analysisis preferable.
O Web Sites
O Additional InformationC] The order and the hours (weights) for each item are possibly subject to change.

61

Sci



Engineering Science

51350

Fundamentals of Materials Science |
gooooono

0 Codeld 51350 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor
O Course Descriptiond

O Gradingd A end-term examination will be amain part of grading determination. Attendance and daily reports
may be considered in grading determination.

0 Course GoalslJ

O Course TopicsO

Theme Cisnumbor Description
Structure of solids 2
L attice defects 1
Diffusion in solids 4
Deformation in

solids ?
Plastic deformation

insingle crystal 2
metals

Plastic deformation

in polycrystalline 2
metals

Twin deformation 1

and creep

O TextbookO Post up a notice about a text on the wall of the Engineering Science building.
O Textbook(supplemental)

O Prerequisite(s)0

O Web Sites[]

O Additional InformationC A part of themes will be added or omitted depending on a number of classesin the term.
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Engineering Sci

51360

Fundamentals of Materials Sciencel |
gooooono

0 Codeld 51360 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50620

Materials Science Laboratory and Exercise 1
gooooooooooo

0 Codeld 50620 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 3
O Restrictiond No Restriction O Lecture Form(s)O O Languagedl O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
6
6
6
6
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Sci

50630

Materials Science Laboratory and Exercise 2
gooooooooooo

0 Codeld 50630 O Course Year 3rd year 0 Term 2nd term O Classday & Periodd O LocationC O Creditsd 3
O Restrictiond No Restriction O Lecture Form(s)O O Languagedl O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

Fundamentals of Materials 1
gooooo

50080

0 Codeld 50080 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2

O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel

O Instructor Naohide TOMITA:(50081)

O Course Descriptiond Introductory class to teach fundamentals for Material Science.
O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

3

3

2

2

10 2

O TextbookO ishn:4901381008
O Textbook(supplemental) O
O Prerequisite(s)O

O Web Sites]

O Additional InformationC The class will be called off till end of the fiscal year(2012).
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Engineering

50081

Fundamentals of Materials 1
gooooo

0 Codeld 50081 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel

O Instructor Naohide TOMITA:(50081)

O Course Descriptiond Introductory class to teach fundamentals for Material Science.

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

3
3
2
2
10 2

O TextbookO ishn:4901381008
O Textbook(supplemental) O

O Prerequisite(s)O

O Web Sites

O Additional InformationC The class will be called off till end of the fiscal year(2012).
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Engineering Science

50082

Fundamentals of Materials 1

gooooo

0O Codeld 50082 [0 Course Yeard 2nd year O TermO 2nd term 0O Class day & PeriodO

O Locationd Engineering Science Depts Bldg.-312 O CreditsC 2 O Restrictiond No Restriction

O Lecture Form(s)d Lecture O Languagell O Instructor

O Course Descriptiond Introduction to materials science and metallurgy for beginners

O Gradingd Regular examination of paper test

O Course GoalsO Learning of basic knowledge of materials science

O Course TopicsO

Theme Class number of

times

Description

Structure of
Materials

20 3

electron configuration, bonding and structure in crystalline materials, density
and thermal expansion

Phase Equilibrium 20 3

phase equilibrium diagram, solid solution, solidification, eutectic and eutectoid
transformation

Mechanical )0 3 elastic and plastic deformation, stress-strain curve, fractography, creep,
Propterties ductile-brittle transition

guenching and tempering, martensitic transformation, annealing, normalizing,
Heat Treatment 20 3

diffusion, continuous cooling transformation diagram

Functional Properties 20 3

thermal conductivity, specific heat, electrical conductivity, electron
conduction, absorption and reflection of light

Resource and 10 2 crustal abundance, recoverable reserves, urban mines, recycling rate, life cycle
Recycle assessment
O TextbookO

O Textbook(supplemental) O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering

50170

Fundamentals of Materials 2
gooooo

0 Codeld 50170 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel
O Instructor) Sumigawa(50170), Ikeda(50171)

O Course Descriptiond Students can learn the fundamentals of mechanical material. Lectures were performed using
achakboard and a PC projector.

O Gradingd We will employ the achievement evaluation by the result of an achievement examination at the end of
the semester.

O Course Goals] The aim of this course is learning the fundamentals of mechanical materials, which are very
important for all area of mechanical engineering. The lecture will performed for the nature of mechanical materials
from many aspects, fracture, fatigue, high temperature strength, environmental strength, allowable stress,
corrosion, erosion, composite materials, non-destructive inspection and fractography.

O Course TopicsO

Theme Class number of D%rlp“on

times

Stress and strain, Relationship between stress and strain, Strain energy,

Failure and Fracture 2 , ] o ]

Failure, Maximum principal stress theory, Maximum shear stress theory etc.
Basics of material Tensile test, Deformation theory, Fracture mechanism, Ductile fracture, Brittle
strength 2 fracture, Malti-axsial stress, Fracture toughness etc.
Fatigue strength 2 Basics of fatigue of materials

High temperature i )
2 Creep deformation and fracture, Fracture at high temperature

strength
Polymer and . .
) 10 2 Polymer, Composite materials etc.
composite
Environmental . . . . . .
Corrosion, Protect from corrosion, Stress corrosion cracking, Corrosion fatigue
strength and 2
_ etc.
corrosion
Erosion 10 2 Erosion of metal and polymer
Fractography and
non-destractive 1 Fractography, Non-destractive inspection
inspection
Achievement test 1 Achievement test will be employed to evaluate the grade of students.

O TextbookO Text book can be bought at the society of material science, Japan at Hyakumanben near Kyoto
university. http://www.jsms.jp/

O Textbook(supplemental)
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Science

50171

Fundamentals of Materials 2
gooooo

0 Codeld 50171 O Course Year( 3rd year 0 TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel
O Instructor) Sumigawa(50170), Ikeda(50171)

O Course Descriptiond Students can learn the fundamentals of mechanical material. Lectures were performed using
achakboard and a PC projector.

O Gradingd We will employ the achievement evaluation by the result of an achievement examination at the end of
the semester.

O Course Goals] The aim of this course is learning the fundamentals of mechanical materials, which are very
important for all area of mechanical engineering. The lecture will performed for the nature of mechanical materials
from many aspects, fracture, fatigue, high temperature strength, environmental strength, allowable stress,
corrosion, erosion, composite materials, non-destructive inspection and fractography.

O Course TopicsO

Theme Class number of D%rlp“on

times

Stress and strain, Relationship between stress and strain, Strain energy,

Failure and Fracture 2 , ] o ]

Failure, Maximum principal stress theory, Maximum shear stress theory etc.
Basics of material Tensile test, Deformation theory, Fracture mechanism, Ductile fracture, Brittle
strength 2 fracture, Malti-axsial stress, Fracture toughness etc.
Fatigue strength 2 Basics of fatigue of materials

High temperature i )
2 Creep deformation and fracture, Fracture at high temperature

strength
Polymer and . .
) 10 2 Polymer, Composite materials etc.
composite
Environmental . . . . . .
Corrosion, Protect from corrosion, Stress corrosion cracking, Corrosion fatigue
strength and 2
_ etc.
corrosion
Erosion 10 2 Erosion of metal and polymer
Fractography and
non-destractive 1 Fractography, Non-destractive inspection
inspection
Achievement test 1 Achievement test will be employed to evaluate the grade of students.

O TextbookO Text book can be bought at the society of material science, Japan at Hyakumanben near Kyoto
university. http://www.jsms.jp/

O Textbook(supplemental)
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd

70



Engineering Sci

50172

Fundamentals of Materials 2
gooooo

0 Codeld 50172 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50780

Physical Propertiesof Materialsand Their Interfaces
gooono

0 Codeld 50780 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd 0O LocationC O Creditsd 2

O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond For development of materials, it is needed to understand the relation between structure and
property and to design the structure as to realize the highest functionality, as well as to select a suitable material for
the porpose. In this lecture, the relation of structure to functionality such as thermal conductivity, electical
conductivity, elastic constants and strength in metals, ceramics, polymers and composites and structure-control to
realize high functionality are presented.

O Gradingd Examination result as well as report result and attendance are considered in evaluation.

O Course Goals To master the material development ability based on understanding of the correlation of materials
functionality to structure.

O Course Topics
Theme Class number of Da:”ptlon

times

Difference and

similarity in structure ) ] ]
Outline of typical structure and property of metals, ceramics and polymers, and
and property among O ) o
. difference and similarity in structure and property among them are presented.
metals, ceramuics

and polymers

Functional and

mechnaical Functional property such as thermal- and electrical- coductivity, mechaical
properties and qo0o property such as elastic constants, strength and fracture of metals and
structure control of alloys,ceramics and polymers are presented in detail. Also examples of
metals, ceramics and structure control to achieve high property values are presented.

polymers

i By aseembling different kind of consituent-materials, new mechanism acts and
Effects of assembling ] i ] . .
different high property is realized. Several mechnaisms arising from the assembled
ifferen
i ) O material S(composite materials) are explained. Also the rule of mixturesto
consituent-materails ] ) ) ) )
predcit the composite property is derived from the thermal -, electrical-,

on properties . . .
mechani cal-viewpoints.
Structure and . . .
Examples of structure and its relation to property are presented for wide
necessary

dictionst variety of engineering composite materials. The necessary conditions to realize
condictions to
Hiove high OO0 thedemanded property (thermal- and electical-conductivity, supreconductivity,
achieve hi
i g damping capacity, Young's modulus, residua stress, strength, fracture
property in

i i toughness and so on) are discussed.
composite materials

O TextbookO Text book is not specified. Prints are delivered for reference.

O Textbook(supplemental )10 Book " Materials Property and Material Selection, Fundamentals of Modern
Technology, Materials 111" (by S. Ochiai, M Hojo, S. Fujitaand Y. Itoh), Iwanami Shoten Publishers, Tokyo,
(2000) .

O Prerequisite(s)0 "Fundamentals of Materials Science | and 11" shall have been studied in advance.

O Web Sites]

O Additional InformationC] A part of themes will be added or omitted depending on a number of classesin the term.
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Engineering Sci

50700

Physics of Strength of Materials
goooono

0 Codeld 50700 O Course Year 3rd year 0 TermO 2nd term O Class day & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50340

Fundamentals of Microstructure of Materials
goooo

0 Codeld 50340 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

51020

Electrochemistry for Materials Processing
goooono

0 Codeld 51020 O Course Year(l 3rd year 0 TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

51340

Statistical Physics of Materials
goooooo

0 Codeld 51340 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructord Ichitsubo

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

First law of 1
thermodynamics

Second law of

thermodynamics !
Thermodynamic

functions 2
Irreversible process 1
Concept of statistical )

thermodynamics

Basic of classical

statistical 5
thermodynamics

Quantum statistical
thermodynamics

Check of acquisition 1

O TextbookO

U Textbook(supplemental) O
O Prerequisite(s)O

0 Web SitesD

0 Additional Information
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Engineering Sci

51630

Thermodynamics of Materials 1
goooono

0 Codeld 51630 0O Course Yeard 2nd year O Term 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O InstructorC Hiroyuki Sugimura

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
2
4
2
3
2
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

51640

Thermodynamics of Materials 2
goooono

0 Codeld 51640 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Credits 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructord Tetsuya Uda

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

Internal energy,enthal py,heat capacity
Fundamental of
i 4 Entropy and second law
thermodynamics o
Direction of system change

Extensive and intensive variable,chemical potential
Composition-dG diagram and chemical potential

Chemical potential 3 o

Phase rule,phase equilibria

Ideal solution,Henrian standard state, activity

i Relationship between phase diagram and Gibbs energy

Phase diagrams 1 . L

Invariant reaction in binary systems
Thermodynamcis for ) Electrode potential, electromotive force
electrode and ion Standard state for ion, Standard hydrogen electrode
Chemical potential 3 Chemical potential diagramsfor ternary systems
diagrams Electrode potential-pH diagram

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Sci

50360

Physical Chemistry of Materials
goooono

0 Codeld 50360 O Course Year 3rd year O TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10 2
20 3
20 3
30 4
30 4

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50361

Physical Chemistry of Materials
goooono

0 Codeld 50361 O Course Year 3rd year 0 TermO 2nd term O Class day & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
2
5
3
4
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Sci

51220

Fundamentals of M aterials Processing
gooooooo

0 Codeld 51220 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O RestrictionCNo Restrictiond Lecture Form(s)CLectured Languaged InstructorCAkira Sakai, Hiroyuki Sugimura
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&t?r:r:Sber of DeSCI’ | ptlon
2
2
6
2
2
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

51200

Analytical Sciences
goooono

0 Codeld 51200 O Course Year 3rd year O TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O InstructorC) Jun Kawai

U Course Descriptiond Quantum spectrochemistry, which is abasis of spectrochemical analysis, will be lectured.
Various kinds of spectrometries which are used in materials analysis will aso be explained.

O Gradingd Checked only by exam.

0 Course Goals( The goal of the courseis to obtain knowledges about quantum chemistry, interaction between
photons and electrons, spin, principles of spectrometers, quantum mechanical cal culations related to spectroscopy,
and so forth, which are necessary for spectrochemical analysis.

O Course TopicsO

Theme Class number of DescrlptIOI”l

times

o Bragg diffraction equation deduced from Bohr-Sommerferd quantization.
1. Quantization 1 ) ) . . .
Compton scattering equation explained from both wave and particle views.

Refraction of electron beam. Phase velocity and group velocity. Spin and

2. Principle of least

octi 2 helicity of photon. Polarization of light. Inertial mass and gravitational mass
ion

of photon and its relation to Maessbauer spectroscopy. Zeeman effect.

) . Scheroedinger equation. Matrix mechanics. Role of harmonic oscillator in

3. Matrix mechanics 1 ]

atomic spectra.
4. Perturbation o . . o
h 2 Time independent perturbation theory applied to ionic crystal.

eory
. » Blackbody radiation. Time dependent perturbation. Tsallis entropy. Electric

5. Optical transition 2 ) o

dipole transition.
6. Harmonic ) ] o ] o

i 1 Harmonic oscillator. WK B approximation. Field quantization.
oscillator
7. Electron 1 Photoel ectron spectroscopy of transition metal compounds. Configuration
spectroscopy interaction.
8. Symmetry 1 Symmetry of molecules. Group theory. Projection operator.
9. Interaction
between electrons 2 IR and Smekal-Raman spectroscopy.
and photons
10. Angular . . o .
i 1 Angular momentum and spin. Spin-orbital interaction.

momentum and spin
11. Check of 1
achievement

O TextbookO J. Kawai, "Quantum Spectroschmistry”, AGNE Gijutsu Center, Tokyo (2008)
U Textbook(supplemental) O

O Prerequisite(s)O

0 Web Sites http://www.process.mtl.kyoto-u.ac.jp/

0 Additional Information

82



Engineering Sci

50040

M echanics of Materials 1
goooo

0 Codeld 50040 0O Course Yeard 2nd year 0 TermO 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O O Languagedl O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
1
4
4
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information

83



Engineering Science

50041

M echanics of Materials 1
goooo

0 Codeld 50041 0O Course Yeard 2nd year O TermO 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O O Languagedl O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
1
4
4
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information



M echanics of Materials 1
goooo

Engineering

50042

0 Codeld 50042 0O Course Yeard 2nd year O TermO 1st term O Classday & Periodd O Locationd 0O Creditsd 2

O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r;ber of Description
Concepts of

Mechanics of 2

Materials

Subjects on Simple 3

Stress States

Strain Energy 2

Bending of Beams 5

Complex beams 2

O Textbook 1 SBN:4-563-03465-7
(Zairyo Rikigaku no Kiso, Shibata, Ohtani, Komai, Inoue, Baifukan)

O Textbook(supplemental) O
O Prerequisite(s)00 Fundamentals of Mathematics and Physics
0 Web Sites

0 Additiona Informationd
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Engineering Science

50043

M echanics of Materials 1
goooo

0 Codeld 50043 0O Course Yeard 2nd year 0 Term 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r;ber of Description
Concepts of

Mechanics of 2

Materials

Subjects on Simple 3

Stress States

Strain Energy 2

Bending of Beams 5

Complex beams 2

O Textbook 1 SBN:4-563-03465-7
(Zairyo Rikigaku no Kiso, Shibata, Ohtani, Komai, Inoue, Baifukan)

O Textbook(supplemental) O
O Prerequisite(s)00 Fundamentals of Mathematics and Physics
0 Web Sites

0 Additiona Informationd
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Engineering

50050

M echanics of Materials 2
goooo

0 Codeld 50050 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Credits 2
O Restrictiond O Lecture Form(s)O Lecture O Languagel
O InstructorC) M. Nishikawa (50050), S. Biwa (50051)

O Course Descriptiond The simplified one-dimensional treatments lectured in Mechanics of Materials 1 are
extended to include more complex two- or three-dimensional problems. Analytical methods for the deformation
and the stresses in various structural members are lectured including the combined stress states. More advanced
topics such as the finite element analysis and the strength evaluation of materials are introduced.

O Gradingd Grading is based on the mid-term and the final examinations, possibly with considerations of
class-room tests or reports.

O Course Goalsd The emphasisisto understand the fundamental concepts and methods for the stress/strain analysis
of various structures or struictural members, by advancing the basic principles given in Mechanics of Materials 1.

O Course TopicsO

Theme Class number of D%rlp“on

times

Advanced problems ] ) ] ]
Statically indeterminate beams; continuous beams; curved beams

of beams
Combined stress states; Mohr's stress and strain circles; equilibrium eguations;
Basics of elasticity 4 displacement-strain rel ations; stress-strain relations; plane stress or strain
states; relation between €lastic constants
Torsion 2 Torsion of circular bars; coil springs; Combination of bending and torsion
Buckling 1 Buckling of column; instability; effect of support conditions; buckling design

Axially symmetric ) _ . . i
2 Circular cylinders; spherical shells; rotating circular plates

problems
Bending of plates 1 Cylindrical bending, bending rigidity; axisymmetric bending
Applications 1 Finite element analysis; strength evaluation of materials

O Textbook Fundamentals of Strength of Materials (Zairyo-Rikigaku no Kiso) (T. Shibata et a.), Baifu-kan .
O Textbook(supplemental )

O Prerequisite(s)0 Mechanics of Materials 1, and other subjects such as calculus, linear algebra, mechanics of
particles and rigid bodies.

O Web Sites]

O Additional InformationC] The order and the hours (weights) for each item are possibly subject to change.
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Engineering Science

50051

M echanics of Materials 2
goooo

0 Codeld 50051 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagel
O InstructorC) M. Nishikawa (50050), S. Biwa (50051)

O Course Descriptiond The simplified one-dimensional treatments lectured in Mechanics of Materials 1 are
extended to include more complex two- or three-dimensional problems. Analytical methods for the deformation
and the stresses in various structural members are lectured including the combined stress states. More advanced
topics such as the finite element analysis and the strength evaluation of materials are introduced.

O Gradingd Grading is based on the mid-term and the final examinations, possibly with considerations of
class-room tests or reports.

O Course Goalsd The emphasisisto understand the fundamental concepts and methods for the stress/strain analysis
of various structures or struictural members, by advancing the basic principles given in Mechanics of Materials 1.

O Course TopicsO

Theme Class number of D%rlp“on

times

Advanced problems ] ) ] ]
Statically indeterminate beams; continuous beams; curved beams

of beams
Combined stress states; Mohr's stress and strain circles; equilibrium eguations;
Basics of elasticity 4 displacement-strain rel ations; stress-strain relations; plane stress or strain
states; relation between €lastic constants
Torsion 2 Torsion of circular bars; coil springs; Combination of bending and torsion
Buckling 1 Buckling of column; instability; effect of support conditions; buckling design

Axially symmetric ) _ . . i
2 Circular cylinders; spherical shells; rotating circular plates

problems
Bending of plates 1 Cylindrical bending, bending rigidity; axisymmetric bending
Applications 1 Finite element analysis; strength evaluation of materials

O Textbook Fundamentals of Strength of Materials (Zairyo-Rikigaku no Kiso) (T. Shibata et a.), Baifu-kan .
O Textbook(supplemental )

O Prerequisite(s)0 Mechanics of Materials 1, and other subjects such as calculus, linear algebra, mechanics of
particles and rigid bodies.

O Web Sites]

O Additional InformationC] The order and the hours (weights) for each item are possibly subject to change.
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Engineering Sci

50052

M echanics of Materials 2
goooo

0 Codeld 50052 0 Course Yearl 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

51280
Systems Engineering
goooono

0 Codeld 51280 0 Course Yearl 4thyear 0O TermO 1st term O Classday & Periodd) 0O LocationOl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

2

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

51281
Systems Engineering
goooono

0 Codel1 51281 0 Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

4
2
40 5
10 2
10 2

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50280

Fundamentals of Artificial Intelligence
goooono

0 Codeld 50280 O Course Yearl 4thyear O TermO 1st term O Classday & Periodd) 0O Locationl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

50240
Vibration Engineering
goon

0 Codeld 50240 O Course Year 3rd year O TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

3

Wihd P>

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50241
Vibration Engineering
goon

0 Codeld 50241 O Course Year( 3rd year 0 TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering

50750
Reliability Engineering
gooono

0 Codeld 50750 O Course Yearl 4thyear O TermO 1st term O Classday & Periodd) 0O Locationl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information

95
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Engineering Science

50480

Fundamentals of Aerospace Propulsion
gooono

0 Codeld 50480 O Course Year 3rd year 0 Term 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme G Description
Propulsion
Fundamentals 3
lonized Gases 1
Electromagnetics 2
Equation of lonized 1
Gases
Atomic and
Molecular Collisions 2
Diffusion and
Transport of lonized 2
Gases
lonized Gases near
Solid Surfaces 2
Electric Propulsion 1

0O TextbookO

O Textbook(supplemental ) R.W. Humble, G.N. Henry, and W.J. Larson, Space Propulsion Analysis and Design
(McGraw-Hill, New Y ork, 1995)
G.P. Sutton and O. Biblarz, Rocket Propulsion Elements, 7th ed. (Wiley, New Y ork, 2001) ;
M. Mitchner and Ch.H. Kruger, Jr., Partialy lonized Gases (Wiley, New Y ork, 1973) ;
F.F. Chen, Introduction to Plasma Physics and Controlled Fusion, Vol. 1, Plasma Physics, 2nd ed. (Plenum, New
York, 1984) ;
L.M. Biberman, V.S. Vorobev, and |.T. Y akubov, Kinetics of Nonequilibrium Low-Temperature Plasmas
(Consultants Bureau, New Y ork, 1987);
R.O. Dendy ed., Plasma Physics: An Introductory Course (Cambridge University Press, London, 1993) ;
M.A. Lieberman and A.J. Lichtenberg, Principles of Plasma Discharges and Materials Processing (Wiley, New
York, 1994) .

O Prerequisite(s)0 Fluid Dynamics, Gas Dynamics, Thermodynamics, Electromagnetics
0 Web Sites

0O Additiona Informationd
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Engineering Sci

90252

Numerical Analysis
goon

0O Coded 90252 [0 Course Yeard 0O TermO 2ndterm O Classday & Periodd O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

91180

Analysisin Mathematical Sciences
goon

0 Codeld 91180 O Course Yearl 4thyear O TermO 1st term O Classday & Periodd 0O Locationl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

50250

Control Engineering 1
gooono

0 Codeld 50250 0O Course Yeard 0O TermO 1stterm 0O Classday & Periodd 0O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

1

3

2
2-3

O Textbook™

O Textbook(supplemental) O
O Prerequisite(s)0

0 Web Sites

0 Additiona Informationd
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Engineering Science

50251

Control Engineering 1
gooono

0 Coded 50251 0O Course Yeard 0O TermO 1stterm 0O Classday & Periodd 0O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond Control Engineering provides a methodology of controlling various systems including
mechanical onesin asystematic way. Its major part consists of both Classical Control Theory and Modern Control
Theory. This class describes the fundamental s of Classical Control Theory.

O Grading Scores of quizzes, reports and the regular examination are taken into account.

O Course Goals(] The course goal is to understand the basic concepts of Classical Control Theory such as transfer
functions, frequency responses and stability.

0 Course Topics

Theme cmnmbere Description
) The basic idea of Control Engineering such as the purpose and methods of
Introduction 1 ) ] ]
control is described through various real world examples.
) Mathematical description of systemsis developed first. Then, the concept of
Representation of

i 2-3 Transfer functionsis introduced based on Laplace Transform, and Block
dynamical systems i o
diagram representation is shown.

Responses of 3 Time responses of linear systems are shown. Stability of systems and Stability
dynamical systems tests are described.

Properties of 03 Basic properties such as steady state characteristics of feedback control
feedback systems systems and Root Locus are explained.

The concept of Frequency responses, Bode diagrams, Vector locus are
Freguency responses 34 introduced. The stability test of feedback systems based on the frequency
responses is explained.
Design of control Basic components of classical controller design methods such as Phase lead,

systems Phase Lag, and PID compensation are described.

O TextbookO T. Sugie, M. Fujita: Introduction of Feedback Control. Corona Publishing Co. Ltd.
O Textbook(supplemental ) none

O Prerequisite(s)0 Elementary knowledge of Laplace Transform may be helpful.

O Web SitesO none

O Additional InformationCl Some parts of the above contents may be skipped/added depending on the course
schedule of the year.
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Engineering Sci

50252

Control Engineering 1
gooono

0 Codeld 50252 00 Course Year 3rd year 0 Term 2nd term O Class day & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50270

Control Engineering 2
gooono

0 Codeld 50270 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Cisnumbor Description
1
2
2
2
1
2
2
2
1

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering

50300

Production Engineering
goon

0 Codeld 50300 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond This course deals with how to construct and operate a manufacturing system of a
mechanical product.

O Gradingd The regular examination, in-class examinations and reports are taken into account.

O Course Goals(l The goal is to understand the concept of a manufacturing system, and to become able to handle
related basic decision-making problems.

0 Course Topicsl

Theme camn e Description

Introduction 1 The overall concept of a manufacturing system is given.
After introducing the concept of the manufacturing cost and cash flow, how to

Industrial Economics 2 make decisions using the concept (for example, the DCF method for
investment decisions) is addressed.

Production & ] ] o

i Demand forecasting, production planning, inventory management, MRP, JI T,

Operations 2
etc. are covered.

Management

Production ) Basic approaches for single machine scheduling, flow shop scheduling, job

Scheduling shop scheduling, and project scheduling are introduced.

Plant Layout & Line i . . .

i 2 Basic approaches for plant layout and line balancing are introduced.

Blancing

Indusrial After introducing the principles of motion economy, the approaches for

ndustri

i . 2 process anaysis, human-machine analysis, Therblig anaysis, standard time

Engineering _
setting, etc. are addressed.
The concept of the reliability and maintainability of a manufacturing facility

Plant Maintenance 1 and how to evaluate them are introduced. Typical maintenance policies, how to
chose among them, TPM, etc. are al'so covered.

O TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

O Additional InformationC] The topics covered may be modified from the plan according to the actual schedule.
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Engineering Science

50960

Molecular Biophysics
gooono

0 Codeld 50960 O Course Yearl 4thyear O TermO 1st term O Classday & Periodd 0O Locationl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
2
2
4
4
2
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Sci

50990

Precision Machining
gooono

0 Codeld 50990 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50320

M echanical Design
goon

0 Codeld 50320 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

51410

Neutron Physics and Engineering
goooono

0 Codeld 51410 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagedl O Instructord Seiji Tasaki

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

1

RPINWIN| D[RR

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

60681

Electric Circuits and Differential Equations
gooooooooo

0 Codeld 60681 [0 Course Year 2nd year O TermO 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
2
6
6
1
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Sci

51530

Heat transfer
goono

0 Codeld 51530 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

1
2-3
1-2

4

2
3
1

O Textbook™

O Textbook(supplemental) O
O Prerequisite(s)0

0 Web Sites

0 Additiona Informationd
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Engineering Science

50730
Statistical Thermodynamics
gooono

0 Codeld 50730 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond This course provides basic ideas of statistical physics, such as the concept of microscopic
states and the characteristics of quantum systems, with giving short introduction to various applications in modern
engineering and science.

0 Gradingd - Examinations

- Assignments

O Course GoalsO - Understanding the difference between macroscopic thermodynamics and microscopic statistical
physics
- Learning how to treat microscopic information based on statistics

0 Course Topics

Theme Class number of Dw:rlp“on

times

Thermodynamics vs. statistical mechanics
2 Probabilities and statistics
Macroscopic states vs. microscopic states
Microscopic entropy

Concepts of
Statistical Physics

Ensembles and Free Canonical ensemble and Boltzmann distribution
Energies Partition function and Helmholtz free energy
Various ensembles and thermodynamic functions

Quantum system with many particles
Quantum and Fermi-Dirac statistics: free electron gas
Classical Statistics Bose-Einstein statistics: photons and phonons
Classical limit: ideal gas and real gas
Topicsin various fields are introduced based on statistical physics:

- Semiconductors: band theory, diodes and transistors

Advanced Topics 4 - Information theory: Shannon entropy, communication theory
- Chemical reactions: chemical equilibrium, transition state theory
- Transport phenomena: kinetic theory of gas, heat transfer

Achievement Test 1

O TextbookO Charles Kittel, Therma Physics, 2nd ed. (1980) , for self-teaching purpose.

O Textbook(supplemental )0 R. Kubo, H. Ichimura, T. Usui, N. Hashitsume, Statistical M echanics (Shokabo, 1998)
in Japanese
T. Saso, Statistical Mechanics (Maruzen, 2010) in Japanese
T. Tsuzuki, Statistical Mechanics (Kodansha, 1993) in Japanese

O Prerequisite(s)0 Elementary level of mathematical analysis, statistics, analytical mechanics, and thermodynamics.
Taking Quantum Physics 1 is aso strongly recommended.

0 Web SitesO

O Additional InformationC Lecture note will be provided in the class.

110



Engineering

50731
Statistical Thermodynamics
ooooo
O Codel] 50731 0O Course Year( 3rdyear O Term 2nd term O Classday & Periodd 0O Locationd O CreditsO 2
U Restrictiond No Restriction O Lecture Form(s)0 Lecture 0 Languageldl O Instructord Y oshihito Maeda

O Course Descriptiond In this lecture, fundamental ideas of Statistical Thermodynamics which is effective to microscopic
understanding of macroscopic systems and some typical applications to condensed matter physics are presentaed.

O GradingO Situation of voluntary submission of some reports and score of exam are totally evaluated.

O Course Goals[] The goals of this lecture are both to understand fundamental idead of Statistical Thermodynamics and to
study typical applications to condensed matter physics.

O Course Topics

Theme casmmbere Description
outi ) Basic ideas of Statistical Thermodynamics, thermal equilibrium, fundamental's of
utlines

Statistics, means of measuremnts, ergodic theory.

Themodynamic ) Thermodynamic laws, thermodynamic functions, Legendre transform, Maxwell

functions relations, Gibbs-Helmholtz equation, thermodynamic variation, phase equilibrium.
Phase space of movement, Liouville's theorem, micro canonical ensemble,Partition
function, relation between Helmholtz free energy and Partition function,Principle

Ideal systems 2 ) o ] ) ) )
of Boltzmann, simple applications of microcanonical ensamble (ideal gas, elastic
of gum)

i Distribution with the maximum probability, Partition function, the 3rd law of
Canonical ensemble 2

thermodynamics, Gibbs's paradox, grand canonical ensamble.

Grad canonical ensamble of quatum statistics, Fermion and Boson, Bose-Einstein
Quantum statistics 2 statistics, Fermi-Dirac statistics,ideal Fermi gas, electron specific heat, ideal Bose
gas, Bose-Einstein condensation.

Systems with two levels, Schottly type specific heat, Statistics of photons, Planck's
Typical applications 4 equation, one dimansional harmonic oscillation, Einstein model and specific heat
of solid states.

) Understanging of typical applications of statistic themodynamics and submission
Evaluation od goals 1
of homeworks.

O Textbook[ The textbook is not appointed. Writing on the blackboard is performed in every lecture.

O Textbook(supplementa) D 00 0000 M O0000000000000O
OON.O0O0O0O0000O0O0000O0000000000000000000000000000
000000MmMO0000000on

000000mMO000—000000000

000000mMmOO0oooooon

000000mMO000000000000000
OOW.00OO0OO0O0O0L.O000OH.000000000000000000000000000000000
000

000000mMO00oo0o0oon

O Prerequisite(s)0 Students are roughly expected to have mastered basics of mathematics, dynamics, el ementary quantum
mechanics, thermodynamics and statistics.

O Web Sites[] Speciality of instructor can be seen in http://webl.ken.jp/silicide/,however, it is a Japanese homepage.
O Additional Information 2nd year students may undestand this lectureif they catch on basics of physics.
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Engineering Science

51300

Statistical M echanics
goono

0 Codeld 51300 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagedl O Instructord Seiji Tasaki

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
3
5
2
2
2
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering

50370

Heat and M ass Transfer
gooooono

0 Codeld 50370 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel
O InstructorC) J. Kawai (50370), K. Ishihara/lH. Okumura (50371)

O Course Descriptiond The fundamentals of transport phenomena for the engineers and/or researchersrelated to
physical engineering are given.

O Gradingd Written examination

O Course Goals To be able to apply the fundamental eguations of thermal and mass transport studied in the class
to real phenomena.

O Course Topics

Theme camnmbere Description
Momentum transport 2 Newton's law of viscosity, Equation of continuity
Non-steady mass ) ] ]

2 Systems with more than one variables, Energy equation

transport
Heat conduction 2 Fourier's law, Steady heat conduction
Energy transport 3 Non-steady heat conduction, heat transfer, thermal radiation
Mass transport 2 Fick's law, mass transport in solidand in laminar flow
Complex transport Non-isothermal mixing, mass transfer coefficient, heat and mass transport
phenomena 3 across an interface
Achievement check 1 Learning how to solve the problems through practical exercises.

O TextbookO (50370) D00 :0 00000000 CO0OO0OOOCOO0OOOOOOOOOOOO (2005).
(50371)R. Byron Bird, Warren E. Stewart, Edwin N. Lightfoot, Transport Phenomena, 2nd Edition, Wiley (2002)

O Textbook(supplemental)
O Prerequisite(s)0
0 Web SitesO (50370) http://www.process.mtl.kyoto-u.ac.jp/

0O Additiona Informationd
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Engineering Science

50460

Thermodynamics and Statistical M echanics
gooono

0 Codeld 50460 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

51620

Thermodynamics 1
goon

0 Codeld 51620 0O Course Yeard 2nd year O TermO 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
4
2
2
4
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

51621

Thermodynamics 1
goon

0 Codeld 51621 00 Course Year 2nd year O TermO 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
4
2
2
4
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Thermodynamics 1
goon

Engineering

51622

0 Codeld 51622 [0 Course Year 2nd year 0 TermO 1st term O Classday & Periodd O Locationd 0O Creditsd 2

O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagedl O InstructorC K. Ishihara

O Course Descriptiond Fundamentals of thermodynamics are given.

O Gradingd Written examination

O Course Goals To understand the idea of the first and second laws of thermodynamics and to calculate the state

guantities at the changesin state.

O Course TopicsO

Theme Class number of

times

Description

Introduction to

. 1 History of thermodynamics, introduction of thermodynamics variables
thermodynamics
Thefirst law of o L . i

i 3 Definition of heat, Quasi-static process, specific heat, enthalpy, ideal gas
thermodynamics
The second law of Reversible and irreversible process, |deal cycle, Carnot cycle by ideal gas,
thermodynamics introduction of entropy
Thermal engine 3 Free expansion/compression of gas, Otto cycle, Brayton cycle, Carnot cycle
Free energy 3 Free energy, Maxwell equations, Joule-Thompson's experiment

) Phase, first order phase transformation, metastable equilibrium, critical point,
Phase transformation 2 ]
second order phase transportation

Achievement check 1 Leaning how to solve equations In the practical exercises.

0 TextbookO

O Textbook(supplemental )0 Thermodynamics and statistical mechanics (A. Harajima, Baifukan) (in Japanese).

O Prerequisite(s)0 The fundamental calculas

O Web Sites[]

0 Additional Information
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Engineering Science

50070

Thermodynamics 2
goon

0 Codeld 50070 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

2

NINIOIN

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

50071

Thermodynamics 2
goon

0 Codeld 50071 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

2

NINIOIN

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50072

Thermodynamics 2
goon

0 Codeld 50072 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering

51120

Thin Film Materials
goooo

0 Codeld 51120 O Course Year 3rd year O TermO 2nd term O Class day & Periodd 0O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond Metal thin films are used in many electronic and optical devices. Preparation and properties
of the metal thin films are very important and their basic knowledge will be interpretted in the classes.

O Gradingd A term-end examination is amain part of grading determination. Attendance and deily reports will be
considered in grading determination.

O Course Goalsd Emphasis will be on learning a basic knowledge concerning vacuum science and technol ogy,
physical vapor deposition methods, film formation and strucuture, and mechnical properties of films.

0 Course Topics

Theme Clast?;r;befuf Descri ption
Vacuum Science and
30 4

Technology
Physical vapor

yScavap 30 4
deposition methods
Film formation and 3
structure
Mechanical 5
properties

O TextbookO Post up a notice about a text on the wall of the Engineering Science building.

O Textbook(supplemental)[0 M. Ohring, "The Materials Science of Thin Films*, Academic Press (Oxford)
O Prerequisite(s)0

O Web Sites[]

O Additional InformationC A part of themes will be added or omitted depending on a number of classesin the term.
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Engineering Science

50870

Quality Control
goon

0 Codeld 50870 O Course Year(l 4thyear O TermO 1st term O Classday & Periodd 0O Locationl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond This course deals with how to evaluate, control and improve the quality of a mechanical
product.

O Gradingd The regular examination, in-class examinations and reports are taken into account.

O Course Goals The goal is to understand the concept of product quality and its management, and to become able
to apply basic SQC tools and approaches.

0 Course Topicsl

Theme camn e Description
Introduction 1 What is product quality? How to evaluate it? What is quality management?
. ) The roles and limitations of quality inspection are discussed first, and then the
Quality Inspection 1

technical aspects of sampling inspection are introduced.
After introducing the concept of the process capability and itsindices, basic

Process Control 2 approaches of statistical process control (especially, Shewhart's control charts)
are covered.

Observational Data 3 The 7 QC tools and some other multivariate data analysis techniques are

Analysis introduced.

Basic Design of i . .
5 Conventional approaches for DOE (design of experiments) are addressed.

Experiment
) If schedule allows, some advanced topics on DOE are introduced; for example,
Advanced Design of . . .
i robust design, operating window method, response surface methodology,
Experiment . .
evolutionary operation, etc.
O Textbook[

O Textbook(supplemental)
O Prerequisite(s)0 Basic Statistics
0 Web Sites

O Additional InformationC The topics covered may be modified from the plan according to the actual schedule.
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Engineering

51330

Fundamentals of M aterials Science
gooooo

0 Codeld 51330 0O Course Yeard 2nd year O Term 1st term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languaged O Instructord] Kuniaki MURASE

O Course Descriptiond Based primarily on the solid-state chemistry, this course serves the outline of notation
(descriptive method) and analytical techniques for solid substances, which become the basis of materials science
and materials engineering.

0 Gradingd (1) Class participation, (2) take-home assignments (approx. 50% in total), and (3) exams (approx. 50
%). Students will sign aroll sheet every class. Ten written take-home assignments are due throughout the semester.
Supplementary examination to bail out low-performing students will not be given for any reason.

O Course GoalsO Basic knowledges of physics, chemistry, mathematics, etc. are requires to learn materials science
and materials engineering. In this course students learn basic technical terms and devel op fundamental concepts of
solid-state material s chemistry, to take subsequent advanced courses on materials science and materials
engineering.

O Course TopicsO

Theme cmnmoe Description
Substances and 1 Three states of matter; Amorphous and glasses; Liquid crystal; Materials
materials structures and properties in our surrounding living environment.

Close packing and holes; Crystal structure of metals; Point symmetry and
3 space symmetry; Lattice and unit structure; Crystal system and Bravais |l attice;

Fundamentals of

crystal structures o ) ) o ] ]
Depiction of lattice plane and lattice direction; Fractional coordinates.

Fundamental s of Electronic configuration and shielding; Size of atoms and ions; Covalency and

2
chemical bond theory ionicity; Definition of electronegativity.
Structure of important ionic crystals, Stoichiometry and lattice defects; lonic

Inorganic solid-state ) . . . .
conduction and solid electrolytes; Crystal field and optical properties of

materials

d-block elements.
Fundamentals of Generation and properties of X-ray; Fundamentals of X-ray scattering and
diffraction 5 diffraction (Bragg condition, structure factor, extinction rule); Powder X-ray
crystallography diffractometry; Laue method

Self-assessment of ]
) Review of the course contents
achievement

O Textbookd No textbook is required for this course. Course handouts will be given out during the course.

O Textbook(supplemental )0 B. D. Cullity and S.R. Stock, Elements of X-Ray Diffraction (3rd ed.), Prentice Hall,
2001 (ISBN 978-0201610918)
L. Smart and E. Moore, Solid State Chemistry: An Introduction (3rd ed.), Nelson Thornes, 2005 (ISBN 978
-0748775163)
A. R. West, Basic Solid State Chemistry (2nd ed.), Wiley, 1999 (ISBN 978-0471987567)

O Prerequisite(s)0 Knowledge of physics and chemistry for the entrance examination of Kyoto University.
O Web Sitesl Not available

0 Additional Information] Not available
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Engineering Science

51250
English for Engineering Science
goooono

0 Code151250 0 Course Year( 0 TermO1st term O Class day & Period O Locationd O CreditsT2 O RestrictionO
O Lecture Form(s)d 0O Languaged 0O Instructord Thomas Kimball, Alfred J. Dickinson

O Course Descriptiond Instructors, who are native speakers of English, will provide various opportunities to gain
communication skillsin English. This course is mainly for studentsin Mechanical Engineering Course.

O GradingO
0 Course GoalslJ

O Course TopicsO

Theme Class number of De&”pt'on

times

i Small groups are organized. Classes will be given by an instructor of native
Group seminar
speaker.

O TextbookO The class instructor will arrange its contents.
O Textbook(supplemental )

O Prerequisite(s)O

O Web Sites

O Additional InformationO - Applicants should attend the guidance.
- Limited number (10-15) of registrants are allowed in each class.
- No cancellation is admitted once the class starts.
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Engineering

51251
English for Engineering Science
goooono
0 Codeld 51251 0 Course Year(l 4thyear O TermO 1st term O Classday & Periodd 0O Locationl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O O Languaged O Instructord James L. de Witt

O Course Descriptiond The instructor will provide guidance on supplementary materials for each topic. Students
will be expected to prepare materials for discussion related to the topic each week.

0 Gradingd Attendance, preparedness, and daily participation will be considered in grade determination. A daily
in-class grade based on 0, 1, 2, or 3 points will be given asfollows: 0-absent 1-not participating and/or not
prepared 2-normal, expected level of participation and preparedness 3-extra participation and preparedness One
in-class grade point will be subtracted for tardiness, speaking Japanese in class, breaking basic rules, etc. for each
day of incidence. Demerits: Each 30 minutes of absenteeism will count as 1 demerit. A total of 16 demerits (absent
from > 30% of in-classtime) will be cause for failure.

O Course Goalsd Emphasis will be on developing skills for oral communication with other scientists and engineers,
aswell aswith laymen. Topicswill be discussed at both levels, to develop dual awareness of the importance of
speaking in accurate technical terms with logical organization for peers, and in simple but clear termsfor laymen.

0 Course Topicsl

Theme Class number of DeSCI'IptIOn

times

Theinstructor will provide guidance on supplementary materials for each
topic. Students will be expected to prepare materials for discussion related to
the topic each week. Students will be encouraged to actively participate in
English for 15 discussions of weekly topics, primarily in small groups or pairs, but also singly
Engineering Science to the class, and in light debate. Ample opportunity for practice in description,
argumentation, asking questions, and other aspects of discussion will be
provided. Students will develop vocabulary naturally through preparation and

discussion, with guidance from the instructor.

0 TextbookO Y ou can download aweekly plan of "English for Engineering Science"
(http://ww.mtl.kyoto-u.ac.jp/guidance/Syllabus-K yodai - Phys-Eng-Spring-12.pdf).

O Textbook(supplemental)O
O Prerequisite(s)O
O Web SitesO http://www.mtl.kyoto-u.ac.jp/guidance/Syllabus-K yodai-Phys-Eng-Spring-12.pdf

O Additional InformationC There are two classes on Friday. The classes will give the same contents.
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Engineering Science

51252
English for Engineering Science
goooono

0 Codeld 51252 0 Course Year(l 4thyear O TermO 1st term O Classday & Periodd) 0O Locationl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O O Languagedl O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information

126



Engineering

51253
English for Engineering Science
goooono

0 Codeld 51253 0 Course Year(l 4thyear O TermO 1st term O Classday & Periodd 0O Locationl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

14
1

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50540

Exercise on Engineering Science 1
goooooo

0 Codeld 50540 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 1
O Restrictiond No Restriction O Lecture Form(s)O Seminar O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

9
6

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering

50541

Exercise on Engineering Science 1
goooooo

0 Codeld 50541 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O LocationD 0O CreditsO 1
O Restrictiond 0O Lecture Form(s)O 0O Languagel 0O Instructord Y amamoto (K), Ogure

O Course Descriptiond

O GradingO exercises and reports

O Course Goals

O Course TopicsO

Theme Cisnumbor Description
Linear algebra 5

Linear differentia

equations °

Laplace transform 4

Confirmation of 1

achievement in study

O TextbookO Prints are distributed in the class.

O Textbook(supplemental )

U Prerequisite(s)0 differential and integral, linear algebra
0 Web SitesD

0 Additional Information
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Engineering Science

50542

Exercise on Engineering Science 1
goooooo

0 Codeld 50542 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 1
O Restrictiond No Restriction O Lecture Form(s)O Seminar O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

50550

Exercise on Engineering Science 2
goooooo

0 Codeld 50550 O Course Year 3rd year O TermO 2nd term O Classday & Periodd O LocationC O Creditsd 1
O Restrictiond No Restriction O Lecture Form(s)O Seminar O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

3

NININ|W

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

50551

Exercise on Engineering Science 2
goooooo

0 Codeld 50551 00 Course Year 3rd year 0 TermO 2nd term O Class day & Periodd O LocationC O Creditsd 1
O Restrictiond No Restriction O Lecture Form(s)O Seminar O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

50552

Exercise on Engineering Science 2
goooooo

0 Codeld 50552 00 Course Year 3rd year O Term 2nd term O Classday & Periodd O LocationC O Creditsd 1
O Restrictiond No Restriction O Lecture Form(s)O Seminar O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information

133



Engineering Science

51100

I ntroduction to Engineering Science A
goooooo

0 Codeld 51100 0O Course Year[ 1st year O TermO 2nd term O Classday & Periodd O Locationd 0O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
4

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

51110

I ntroduction to Engineering Science B
goooooo

0 Codeld 51110 O Course Year 1st year O TermO 1st term O Classday & Periodd O Locationd 0O CreditsO 2
O Restrictiond O Lecture Form(s)O Lecture O Languagedd O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
5
4
4

0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

50400

Plasma Physics
goooooo

0 Codeld 50400 O Course Year 3rd year O TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagedl O Instructord Atsushi Fukuyama

O Course Descriptiond Fundamental properties of plasma as a universal state of high-temperature matters, basic
equation describing plasma, magnetohydrodynamics, plasmawaves and transport phenomena are explained.

O Gradingd semester-end examination and reports
O Course Goals to understand basic properties of plasmas and learn fundamental method of analysis

O Course TopicsO

Theme cmnmoe Description
What is a plasma? 2
Motion of charged
particles 2
Coulomb collision 1
Basic equations 2
Equilibrium and
stability !
Plasmawaves 2
Wave-particle
interaction !
Transport
phenomena !
Gas discharge
Nuclear fusion 1
Confirmation of 1

achievement

0 TextbookO Hand out will be distributed
O Textbook(supplemental )

U Prerequisite(s)0 Basic knowledges of electromagnetism, statistical physics, fluid dynamics and atomic physics
are expected.

0 Web Sites[

0 Additional Information
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Engineering Sci

51160

Radiochemistry
goon

0 Codeld 51160 O Course Year 3rd year O TermO 2nd term O Classday & Periodd 0O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
3
3
4
3
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

51440

Microfabrication
goooogg

0 Codeld 51440 0 Course Year(l 4thyear O TermO 1st term O Classday & Periodd 0O Locationl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel

O Instructor Osamu Tabata, Hidetoshi Kotera, Ryuji Y okokawa, Toshiyuki Tsuchiya

O Course Descriptiond This course covers microfabrication technology for MEM S as well as semiconducors.

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
2
3
2
2
2
1
O Textbook

O Textbook(supplemental)
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Sci

51320

Introduction to the finite dement method and its exercise
gooooooooog

0 Codell 51320 O Course Yeard 4thyear O TermO 0O Classday & Periodd O Locationd (undecided)
O Creditsd 1 O Restrictiond No Restriction O Lecture Form(s)O 0O Languagell O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&t?r:r:Sber of DeSCI’ | ptlon
1
1
1
1
3
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

51520

Fluid Flow and Heat Transfer
goooo

0 Codeld 51520 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

51420

Fluid Dynamicsl
gooono

0 Codeld 51420 O Course Year(l 2nd year O TermO 2nd term O Classday & Periodd O Locationd O Creditsd 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
4
5
0 TextbookO

O Textbook(supplemental) O
O Prerequisite(s)0
0 Web Sites

0 Additiona Informationd
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Engineering Science

51430

Fluid Dynamics [
gooono

0 Codeld 51430 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering

51431

Fluid Dynamics [
gooono

0 Codeld 51431 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

2

RO A~DN

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

51090

Quantum Radiation Detection
oooooo

0 Codeld 51090 O Course Year( 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagedl O InstructorC Tsuchida

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

1
10 2
10 2

1

O Textbook™

O Textbook(supplemental) O
O Prerequisite(s)0

0 Web Sites

0 Additiona Informationd
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50410

Fundamentals of Atomic Interactionsin Matter
gooooono

0 Codeld 50410 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

51480

I ntroduction to Solid State Physics
goooooo

0 Codeld 51480 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languaged O Instructord Matsuo and Seki

O Course Descriptiond Gain working understanding of periodicity in solids and how this periodicity and bonding
governs solid properties, such as electrically magnetically and mechanically. To describe how quantum mechanics
defines solid state properties on a microscopic and macroscopic scale.

0 Gradingd Coursework will be evaluated with attendance and report on subjects.

O Course GoalslI To further develop the understanding of interactions between solid state and phonons, electrons
and particles on amicroscopic scale.

0 Course Topics

Theme cmnmbere Description
Introduction O Revision of ccrystal type and structure
Wave function theory of one dimensional lattice, energy state and Fermi
Free electron model 2
surface
Band structure 3 Bloch' stheory, Brillouin zone, Laue law, diffraction and structural factor
Defects and e
i ] 2 Vacancy, diffusion, color center
dislocations
Optical property 2 Kramers-Kronig relation, Drude theory, electron gas, Plasmon
Semiconductor 2 Band gap, electrons and holes, Homogeneous semiconductor, doping
Junction theory 2 p-n junctions, metal-semiconductor junction, hetero-junction
Final examination 1 Evaluation will be given by the contents of the reports and quizzes of the
and report subjects leaned in this course.

O TextbookO

O Textbook(supplemental ) C. Kittel, Introduction to Solid State Physics 8th edition (Wiley)
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Quantum Physics 1
goooono

0 Codeld1 50180 O Course Year 3rd year O TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptl on
1~-2
4
2-3
2~3
4
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

50181

Quantum Physics 1
goooono

0 Codel1 50181 0O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptl on
1~-2
4
2-3
2~3
4
1
0 TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information

148



Engineering

50182

Quantum Physics 1
goooono

0 Codeld 50182 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)d Lecture O Languaged O Instructord Y amamoto (K), Miyadera
O Course Descriptiond

O Gradingd examination

O Course Goals

O Course TopicsO

Theme Cisnumbor Description
Introduction 0

Basics of quantum 0

mechanics

Particle motionin 0

one dimension
Particle motion in

three dimensions (1)
Particle motion in

three dimensions (2)
Confirmation of

achievement in study

O TextbookO

U Textbook(supplemental) O
O Prerequisite(s)d

0 Web SitesD

0 Additional Information
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Engineering Science

50190

Quantum Physics 2
goooono

0 Codeld 50190 O Course Yearl 4thyear O TermO 1st term O Classday & Periodd) 0O Locationl O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

3
3
10 2
10 2

O Textbook™

O Textbook(supplemental) O
O Prerequisite(s)0

0 Web Sites

0 Additiona Informationd
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Quantum Physics 2
goooono

0 Codel1 50192 00 Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)d Lecture O Languaged O Instructord Y amamoto (K), Miyadera
O Course Descriptiond

O Gradingd examination

O Course Goals

O Course TopicsO

Theme CIa&t?r:r:Sber of DeSCI’ | ptlon
Theoretical
framework of O

quantum mechanics
Approximation

methods (stationary O
states)

Approximation

methods (transition O
problems)

Electron and spin O
Spin and quantum .
statistics

Confirmation of
achievement in study

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0 Quantum Physics 1
0 Web Sites

0 Additiona Informationd
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Engineering Science

51650
Electronic Structuresof Inorganic Materials 1
gooooooo
0 Codeld 51650 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languaged O InstructorO Isao TANAKA

O Course Descriptiond Electron theory is essentia for fundamental understanding of the relationship among
properties, crystal structure and chemical composition in wide variety of inorganic crystals. This course provides
an introduction to the basic electron theory to be used to describe the electronic structures of inorganic materialsin
general.

0 Gradingd Final exam.
Some quiz-sheets are distributed at the lecture whose answers should be submitted on site. Their scores may count
as a portion of the cumulative grade.

O Course GoalsO This course provides an introduction to the basic electron theory to be used to describe the
electronic structures of inorganic materialsin general.

O Course TopicsO

Theme Classnumber of Description

times

Introduction to o : )
3 Description of electrons, Schroedinger equation

quantum theory

Electronic structures 3 hydrogen-like atoms, quantum numbers, many-€lectron atoms, self-consistent
of isolated atoms method, electron spin

Electronic structure molecular orbital method, homo/hetero nuclear diatomic molecules, chemical
of ssmple molecules 3 bondings

Electronic structures 4 electronic structure of monoatomic crystals and binary compounds, 1D chain
of crystals of hydrogen atoms, Bloch theorem, band cal culations

Applicationto 1 Density functional theory calculations and their application to materials
materials science science

Assessment of

mastery of the course 1 Assessment of mastery of the course content

content

0 TextbookO A textbook is delivered at the lecture room
O Textbook(supplemental) O
O Prerequisite(s)00 N/A

O Web SitesO http://cms.mtl.kyoto-u.ac.jp/tanaka.html

O Password to access the lecture slides is shown at the lecture.

0 Additional Information
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Engineering

51660

Electronic Structuresof Inorganic Materials 2
gooooooo

0 Codeld 51660 O Course Year 3rd year 0 TermO 2nd term O Classday & Periodd O LocationC O Creditsd 2

O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languageld O Instructor) Fumiyasu Oba

O Course Descriptiond It isimportant to understand the electronic structure of materials because of its
determinantal impacts on material functions. This lecture gives the fundamentals and methods of calculations
based on quantum chemistry and band theory. The relationship between the el ectronic structure of inorganic
materials and their functions is also discussed.

0 Gradingd Evaluations are made based on the examination. The results of quizzes and reports may be considered.

O Course GoalsO Learning the fundamental s of quantum chemistry and band theory, and their applicationsto the
issuesin materials science.

0 Course Topicsl]

Theme casmmbere Description
Electronic structure ) . . .
i Introduction to the roles of electronic structure theory in materials research and
theory for materials 1
. development.
science
Fundamentals of o ) ) )
. The characteristics and physical meanings of wavefunctions, total energy, and
electronic structure 3
one-electron energy.
theory
Methods and

approximationsin o )
] 4 Hartree and Hartree-Fock approximations in quantum chemistry.
quantum chemistry

€
Methods and
approximationsin

. 2 Density functional theory and perturbation theory.
quantum chemistry

(2
Electronic structure
of atoms

1 The wavefunctions and eigenvalues of atoms, Pauli principle, and Hund's rule.

Electronic structure ) ] )
The electronic structure and chemical bonding of molecules from molecular

orbital methods.

and chemical 1
bonding of molecules

Electronic structure

The electronic structure and chemical bonding of solids from molecular orbital

of solids methods and band theory.
Electronic states of The electronic states of point defects, surfaces, and interfaces, and their related
defects material functions.

Assessment of
mastery of the course
content

The mastery of the course content is assessed.

0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0
O Web Sites

0 Additional Information
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Engineering Science

50200

Continuum M echanics
goood

0 Codeld 50200 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond O Lecture Form(s)O Lecture O Languagell O InstructorQ

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

1

NI FPINDNN P

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

50201

Continuum M echanics
goood

0 Codeld 50201 O Course Year(l 3rd year O TermO 1st term O Classday & PeriodD 0O Locationd 0O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Cisnumbor Description
1
1
2
2
2
2
2
2
1

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Science

21050
Engineering Ethics
goon

0 Codeld 21050 O Course Year 4th year O Termd 2nd term O Classday & Periodd 0O LocationO O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Cisnumbor Description
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O
O Web Sites

0 Additional Information
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Engineering Sci

21080

I ntroduction to Engineering
goon

0 Codeld 21080 0O Course YearO 1st year 00 Termd [ Classday & PeriodD O Locationd 0O Creditsd 1
O Restrictiond No Restriction O Lecture Form(s)O O Languagedl O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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22020

Exercisein English of Science and Technology
gooooooo

0 Code122020 O Course Y eard2nd year 0 Termd O Class day & Period0 O Locationd O CreditsT1 O RestrictionO
O Lecture Form(s)d 0O Languaged 0O InstructorO

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Sci

22110

Engineering and Ecology
0ooooooD (00)

0 Code122110 O Course Year( O TermO1st term O Class day & Period O Locationd O CreditsT2 O RestrictionO
O Lecture Form(s)d 0O Languaged English O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

1
2
3
4~5
6~7
8~11
12~13
14~15

O TextbookO

O Textbook(supplemental )
O Prerequisite(s)O

O Web Sites

0 Additional Information
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Engineering Science

22210

Engineering and Economy
gooooooog

0 Code122210 O Course Y earD 0 TermO2nd term O Class day & Periodd O Locationd O Credits02 O RestrictionO
O Lecture Form(s)d 0O Languaged English O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times
1-2
3~4
5-6
7-8
9~10
11~13
14~15

O Textbook™

O Textbook(supplemental) O
O Prerequisite(s)0

0 Web Sites

0 Additiona Informationd
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24010

Global L eadership Seminar |
goooooo

0 Code124010 0O Course Y earO3rd year 0 Termd O Class day & Period O Location O Creditsd1 O RestrictionO
O Lecture Form(s)d 0O Languaged 0O InstructorO

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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25010

Global L eadership Seminar |1
goooooo

0 Code125010 O Course Y ear04th year O TermO O Class day & Period] O Locationd O Creditsd1 O RestrictionO
O Lecture Form(s)d 0O Languaged 0O InstructorO

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O
O Prerequisite(s)O

O Web Sites

0 Additional Information
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