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BEDBR - IE Objectives and Outline of the Course
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Z | This lecture presents the fundamentals of crystal structures and chemical bonds of inorganic materials.In the former part,
we learn the notation of crystal structure and some important crystal structures. In the latter part, the relationship between
the chemical bonds and properties of inorganic solids are explained. Then, we learn the structural analyses of solids,
particularly, focused on the X-ray diffraction method, which is commonly used for crystals and powders. Other spectroscopic
methods are also introduced.

F2BDEEBRE Learning Objectives

H | GREBE0ERL EELEREBEORHEEET %,

BRI FHEES LML EEE LY OBREEET 2,
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= | To learn the basic concept for crystal structures and their characteristics

To understand chemical bonds and relationship between chemical bonds and properties in inorganic solids
To learn the structural analyses of solids
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% |

REEHEEE Course Plan

No. 15 B Topics

AR Content

1 B | SRR | AR EHEER, BESE. LFEE
= | Introduction of  Inorganic | Inorganic solid, Crystal structure, Chemical bonding
Materials Science and
Engineering
2 H | #ERBEnkik BAEF. &R, 7 IR—BF. BFE. IT7-EH
= | Notation of crystal structure Unit cell, Crystal system, Lattice, Bravais Lattice, Lattice plane, Miller index
3 H | #8&& (1) BELEREE IARERE. "ARERE, B0
Z | Crystal structures 1 Important crystal structures (Cube close packing, Hexagonal close packing,
Coordination number, and so on)
4 BH | H&%E (2) EELEREE (FER, IHNIE, a8 KA vVEY FR)
= | Crystal structures 2 IImportant crystal structures (Rock salt structure, Zinc blende structure, Fluorite
structure, Diamond structure, and so on)
5 fEREE (3) EEALFEEESE (TLVIRE, ek v LB ROTRA4 PR RERILE)

Crystal structures 3

Crystal structures 3

mREE (4)

EERESEEE (ROT7XAhA M AERLVEGE)

Crystal structures 4

Important crystal structures (Perovskite structure, Spinel structure, and so on)

TEER O X BFRBE. B=hI. BEEE
Defects in crystals Lattice defects, Dislocation, Solid solution
8 FRE R EEAFH D ORER

Midterm examination

Examination for the first half of the lecture
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RILY = N=N—=H A 7L HEHEE BHOEBEAME. FEEETFHE

% | Chemical bonds and | lonic bonds and ionic radii, Born-Haber cycle
properties of solids 1 Covalent bonds, partial covalency, Inert pair effect
10 | B | EFofeEEasyE (2) EE/\E LNV MEBE, R84k, BERNEE
Z | Chemical bonds and | Metallic bonds and band structures, Semiconductors, Electric properties

properties of solids 2

11 | B | Ehote@Eas iyt (3)

BEEDXFHMEE

Z | Chemical bonds and
properties of solids 3

Optical properties

12 | B | EhotzEas iyl (4)

B EIOER (BEE, FUMEL £40E8. +/ #lF)

% | Chemical bonds and
properties of solids 4

Fundamentals of inorganic solid state materials

13 | B | ®&#ms (1)

XHRET, 77 v 7 0ER)

X R OEEL & ST
& | Structural analyses 1 X-ray diffraction and Bragg's law, X-ray scattering and reciprocal lattice
14 | B | #&@imE (2) BEEF. REFREN & EFRERT
& | Structural analyses 2 Structure factor, Neutron and electron diffractions
15 | B | #&EfmE (3) cFxed HIE RBHHERY)
aHE (X - BFRAHERLE)
T MEERE
Z& | Structural analyses 3 and | Spectroscopies (vibrational spectroscopies) and summary

summary
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2ERFTORZE, EBELTE, MEBECEZOERNLMBELEEL WD IENEFELL,
Itis desired to learn chemistry, inorganic chemistry, and physical chemistry of classes in 1- and 2-year

B m

H | REGIFEFHRE B1E B3E, £HE, $£8, 10E0—H) (EHECFAMTE. Fl1~48E F7. 8ED—H) I
ZoTEDLDT, EFICHHOETFELTHLLERLOLTWVIET, BEFEEHELARNTI2OTEN TRV TADL I L, F
AR EITY,

It is recommended to read the text before the class to understand deeply.

b

H | Z#8E VI MEKRCE-EREIGA (AR West F, %8 Z iR BV 1T oT 710y 7), BELFTOERE 7
I X FEREZAFT (AR West &, 2 £ iR, BHEHY ATV T 174 v 20) THH, HBEIGLTTY ¥ FHEAT 5,
£EE APIEGKLFE (L. Smart 3, JAAHC, FE—ZR, LFRAAN) BHELFE (AFEAZE, RFRMAFERA) 4L,

A. R. West, Solid state chemistry and its applications, 2nd edt., Student edt. (Wiley, 2014)

Bt

B | siEEER (50%) &L LR (50%) (& YFHET 2, FAA 3EUEREZXE LGEIE. BIETEINEEA,
Z | Former part (50%) and latter part (50%) examinations will be carried out.If you miss more than three classes without

permission, you will not receive a grade.
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