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Physical Properties of Materials
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Keyword) Band, Crystal-field theory, Nonstoichiometry, Electric propertry,
Magnetic property, Semiconductor

Fundamental Lecture) “Basic Inorganic Chemistry”’(1.0), “Inorganic Chem-
istry”’(1.0), “Material Science’(0.8), “Materials Process Engineering”’(0.5)

Relational Lecture) “Quantum Chemistry”(0.5)
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Goal)

1. To understand the difference in conduction mechanisms of semiconductors
and metals.

2. To understand the emerging mechanisms of ferroelectricity and ferromagnetism.

3. To understand the influences of nonstoichiometry of materials on their
physical properties.

Schedule)

1. Conductivities of inorganic solids, Electronic structure

2. Semiconduction

3. Exercises on electronic structure and semiconduction

4. Crystal-field theory -Octahedral complexes and weak-field and strong-field
limits-

. Crsytal-field theory -Magnetic measurements and tetrahedral complexes-

. Exercises on crystal-field theory

7. Intrinsic and extrinsic point defects, Nonstoichiometric compounds and solid
solutions

8. Solid electrolytes, Rechargeable battery materials and solid oxide fuel cells

S W

9. Exercises on point defects and solid electrolytes
10. Monoxides of the 3d metals (Electronic and magnetic properties)
11. Magnetic property seen in Spinels
12. Ferroelectricity and superconductivity seen in Perovskites
13. Exercises on magnetic and ferroelectric properties
14. Colored pigments and phosphors
15. Semiconductor chemistry
16. Final examination
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Contents) http://cms.db.tokushima-u.ac.jp/cgi-bin/toURL?EID=215938
Student) Able to be taken by night course student of same department

Contact)
= Moriga (M603, +81-88-656-7423, moriga@chem.tokushima-u.ac.jp) Mai
(Office Hour: Monday 4:30pm—5:30pm for 1st semester, Thursday
4:30pm—>5:30pm for 2nd semester)
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