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@ /Course objectives ‘ - ‘
2026HS , 2025HS , 2024HS , 2023HS
< |The aim of this course is to obtain abilities to design
functional materials by combining organic and inorganic
materials.
< |The aim of this course is to obtain abilities to designing
organic-inorganic composite materials.
< |The aim of this course is to obtain abilities to
understand social issues and propose solutions for
organic-inorganic composite materials.
@
/Detailed
information
This is to be able to understand the mechanisms that determine the physical properties of
materials. In particular, students will be able to understand the thermal conductivity,
electrical conductivity, optical properties, and dielectric properties of materials. Also, this
is to understand the properties and limitations of inorganic and organic materials, and to be
able to combine materials to design materials with additional functions that are difficult to
achieve by themselves.
®
/Overview of
course
Students will first use textbook of solid state physics to obtain a detailed understanding of
the mechanisms that determine the physical properties of inorganic materials. Using this
knowledge, students will be able to understand the mechanisms that determine the physical
properties of organic materials and how they differ from inorganic materials. Using practical
examples of organic-inorganic composite materials as teaching materials, students will be able
to consider the advantages and disadvantages of composite materials.
O]

/Course plan

1: Structure of Matter (Takizawa)

Periodic structure and diffraction: reciprocal lattice, Brillouin zone (understanding reciprocal
lattice and Brillouin zone).

Calculation of structure factors for specific crystal structures as exercises.

Atomic scattering factors for diffraction of electron, X-ray and neutron beams by solid crystals.
2: Physical properties (Mori)

Kinetics of atoms in crystals

Thermal properties

Electron motion and transport phenomena

Dielectric properties

3 Applications of organic-inorganic composite materials (Mori)

®

/Grading/evaluat
on method

Grading will be based on exercises(50%) and a final report(50%).

©)

/Grading/evaluat
on criteria

1: Understand the factors that determine the physical properties of inorganic and organic




(©)

/Grading/evaluat
on criteria

materials

2: Understand the limitations of each property and the advantages and disadvantages of composite
materials

3 To be able to design composite materials that achieve the desired function

Students are able to do above of 80%, it is considered excellent, 70% is good, and 60% is
acceptable.

©)
/Prep and
review work

90
This class requires a total of 90 hours of study.

®)
/Notes

®
/Questions
and requests
for advice

(10)

/Course format

Omnibus form, interactive with discussion

/Textbook(s)

H. H.

Solid-State Physics (An introduction to Theory and Experiment) H. lIbach, H. Luth
Springer-Verlag

/Reference
work(s)




