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B9 TR (Advanced Course in Physical Properties of Polymers)
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[Aims]
Organic materials are unique due to their molecular structures and organizations compared with inorganic
materials. Physics of the soft materials will be presented particularly from the viewpoints of physics in organic
molecules and biomaterials. Assoc. Prof. Vacha will talk about “Photophysics and Spectroscopy of Organic
Molecules”. Assoc. Prof. Hayamizu will talk about “Self-assembly of Biomaterials and their Uses for Sensing”.
[Outline of Prof. Vacha]

1. Quantum mechanics of the molecule—radiation interaction

2. Excited state of organic molecules and excited state relaxations

3. Molecular complexes

4. Intermolecular photophysical processes

5

. External field effects

>

. Principles of high resolution optical spectroscopy
[Outline of Assoc. Prof. Hayamizu]

1. Introduction of self-assembly



2. Biological self-assembly

3. Interaction between biomolecules and surfaces

4. Sensing platforms: Nanomaterials

5. Electrical and optical interactions at bio—nano interfaces

6. Recent topics in biomolecular self-assembly and sensing
25007
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Fundamentals and advanced subjects in functional soft materials will be discussed from the viewpoints of

synthetic chemistry and of topological polymer chemistry, in particular.
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FHEM ML 4R (Advanced Course in Chemistry of Organic and Polymeric Materials)
AT 2—0—0 OffiA HER] a1l S8 HEZd=

HH AL ZFBRICUC, BEREME R 0 T O A EREREIC DWW T & T3,

25011
EHEM Y IREFR (Advanced Course in Organic Materials Physics)
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25021
Advanced Course in Physical Properties of Organic Materials
2nd Semester (October) (2-0-0)

Assoc. Prof. Masatoshi SHIOYA, Prof. Takeshi KIKUTANI, Prof. Junko MORIKAWA

[Aims]

Physical properties of organic materials are not determined only by their chemical structures. Various factors such
as the morphology, structure of the crystalline and amorphous regions, processing history of the method used to form
the product and environmental conditions have significant influences on the physical properties. This course
discusses various factors influencing the physical properties of organic materials and fundamentals of the
measurement and analysis of the physical properties.

[Outline]



Introduction

Fundamental theories for thermal properties of organic materials
Analysis methods of thermal properties for organic materials
Polymer composites

Fundamental theories for mechanical properties of organic materials
Carbon materials derived from organic materials

Structure development in fiber processing

Structure development in polymer processing

e T A o o

General conclusions

25022

Advanced Course in Surface Properties of Organic Materials

1st Semester (April) (2-0-0) Prof. Takehiko Mori, Prof. Yukio Ouchi, Assoc. Prof. Ken Ishikawa, Assoc. Prof.
Hidetoshi Matsumoto

[Aims]

For understanding fundamental properties of organic materials (conducting, optical, and surface properties),
fundamental concepts of energy bands, charge transfer, and optics are lectured.

[Outline]
1. Energy Band of Organic Crystals

2. Optical Properties of Solids
3. Liquid Crystals
4. Surface Analysis and Spectroscopy
5. Surface Properties of Organic Materials
6. Organic Nanomaterials
25049

Applied Vibrational Spectroscopy
1st Semester (April) (1-0-0) Prof. Sergei Kazarian
[Aims]
For understanding the applied vibrational spectroscopy, principles of spectroscopy are lectured based on the
fundamental concepts in chemical physics. The applications to chemical processing and pharmaceutical industries
are introduced related to some recent topics in instrumentation and measuring techniques.
[Outline]
1. Fundamentals of vibrational spectroscopy
Introduction to infrared spectroscopy
Applications of infrared spectroscopy
FTIR spectroscopic imaging
Applications of spectroscopic imaging
Introduction to Raman spectroscopy

NSk wDd

Recent advances in spectroscopic imaging and other modern techniques

25027
Y27 T 7IL(Soft Materials)
®BEH 2—0—0 k&



A =0 FE O - BRI RE M EE LEERE D BRI S W T, IR EL 0D 55 O Yy 7 ALD
Btz 22 % TR IEd %,

25029
Advanced Course of Polymer Chemistry

2nd Semester (2-0-0) (Odd Years)
Prof. Toshikazu Takata, Prof. Takeshi Serizawa, Prof. Hideyuki Otsuka, and Prof. Takashi Ishizone
[Aims]
This lecture mainly describes the fundamentals of polymer syntheses, reactions, and characterizations. In addition,
some of recently advanced subjects in the related fields are introduced.
[Outline]
1. Polymer syntheses and reactions -Introduction-

2. Step-growth polymerization
3. Chain polymerization
4. Radical polymerization
5. Cationic polymerization
6. Anionic polymerization
7. Polymer reactions
8. Cross-linking of polymers
9. Biorelated Polymer Chemistry -Introduction-
10. Biomedical Polymer
11. Functional Biopolymer
12.  Advanced Polymer Chemistry -Introduction-
13. Helical Polymer
14. Topological Polymer
15. Examination
25039

£ - ESFMEA 02—y FE I (Internship on Organic and Polymeric Materials 1)
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25040
B - EAFMEA 2 —2 vy FTE (Internship on Organic and Polymeric Materials 11 )
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25042

Advanced Course in Organic and Soft Materials Chemistry

Spring Semester (2-0-0) (Odd Years)

Prof. Masa—aki Kakimoto, Assoc. Prof. Teruaki Hayakawa, Assoc. Prof. Tsuyoshi Michinobu
(Aims]



Fundamentals and advanced subjects in organic and soft materials chemistry will be discussed.
(Outline]

. Introduction

. Macromolecular and supramolecular chemistry ( I ):--basic principles and concepts

. Macromolecular and supramolecular chemistry (II ):--synthesis

. Macromolecular and supramolecular chemistry (II)--functions and applications

. Condensation polymers ( I )-:-fundamentals

. Condensation polymers (II)-:-synthesis

. Condensation polymers (IIl)--functions and applications

. Functional soft materials ( I )-:-concepts and synthesis

© 0 N O O s~ W DN =

. Functional soft materials (II)-:-applications

10. General conclusions

25044
B EoFYEERES>BETEEBMEAXILA (Specific Interdisciplinary Subject in Organic and
Polymeric Materials A)
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Z1T D,
1st Semester 0-2-0  Assoc. Prof. Reiko Saito
Microstructure design of organic and polymeric materials is a key concept to impart highly functional properties
into substrates, and bring about technology breakthroughs relating to fundamental energy and environmental
issues. This exercise/drill course utilizes a self-study approach on this subject for students seeking to broaden
their knowledge on organic and polymeric materials and to help acquire sufficient problem—solving skills to

conduct research on structural and functional materials in organic and polymeric materials.

25045
B EoFYERES>BETEEBMEAXILB (Specific Interdisciplinary Subject in Organic and
Polymeric Materials B)
"W 0—2—0 O L7 HHdR
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fENT T, S Fakatia EAH - S FWE LRI T2 A% L2 BEHE TEET 2720 OfRE L jHH
Z1T D,
2nd Semester 0-2-0  Assoc. Prof. Reiko Saito
Microstructure design of organic and polymeric materials is a key concept to impart highly functional properties
into substrates, and bring about technology breakthroughs relating to fundamental energy and environmental
issues. This exercise/drill course utilizes a self-study approach on this subject for students seeking to broaden
their knowledge on organic and polymeric materials and to help acquire sufficient problem—solving skills to

conduct research on structural and functional materials in organic and polymeric materials.



25046
ZLIEESRER (Advanced Course in Emulsion Polymerization)
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25047
BEENDFERRIGEH (Advanced Polymer Synthesis and Reactions)
A 1—0—0 OKER 3 Hiz
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B9 FREEFR (Advanced Polymer Surface)
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25050
BEREDFHEER (Advance Course in Condensation Polymers)
A 1—0—0 O/l %— HEHdR
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25501
S - BOFYEERIESEE— (Special Lecture on Organic and Polymeric Materials 1)
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- B9 FWEERIGESESE — (Special Lecture on Organic and Polymeric Materials 1T )
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- B0 FYEERIESSE = (Progress on Organic and Polymeric Materials 1IT)
®‘EH 1-0—0 FHE FE #dm-th RKECGEFE)

25504
- E0FYEEREZESE M (Progress on Organic and Polymeric Materials IV)
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25505, 25506
- B0 FYEERESESE R ~FE /N (Progress on Organic and Polymeric Materials V — VI)
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(Seminar in Organic and Polymeric Materials T —IV)
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(Seminar in Organic and Polymeric Materials V —X)
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(Research Skills on Organic and Polymeric Materials I —1IV)
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