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I | The structures and properties of solids are controlled by the movement form of electrons surrounding nuclei set up
periodically in the solids. The quantum knowledge that goes beyond regular classical physics including electromagnetics is
essential for understanding electrons from a microscopic viewpoint on the atomic-scale. In the first half of this lecture, the
basic concept of solid-state quantum theory is explained, and in the latter half, it is described how the concept is reflected
on the properties of solids.
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Understanding band structures and density of states in solids, linking their electronic properties.

Undestanding how information obtained from quantum chemistry calculations links to material designs.
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No. 15 B Topics AZA Content
1 H | EAROBFRMELEE BEEOEFIFE L BEDHEBEMAERT 5, ETILFEFTEOHRE
% | Structure-property Structure-property relationships ins Solids, roles of quantum chemistry calculations
relationships ins Solids
2 B | o7& (1) AFEE L. LCAO k. BEoE. £ a v 7ILiadl
= | Molecular orbitals theory (1) Molecular orbitals theory, LCAO approximation . variable principle . Huckel
approximation
3 H | 2785E (2) BRAF. BFEE
& | Molecular orbitals theory (2) Cyclic molecules, electronic configuration
4 B | —XkaEs (1) BRDF & —RUTBEDREMN, KRBT bb, BREIL
ZE | One dimension-system (1) Relatioships between cyclic molecules and one-dimensional system, wave vector,
tight binding approximation
5 B | —XkaiEs (2) Ny P&, 7z I~ REBE, /81 TILRERH
& | One dimension-system (2) One dimension-system (2)
6 B | ZXTiE ZRIEA DL, ERIE. TULT V=
% | Two dimension-system Two-dimension-system, crystal orbital, Brillouin Zone
7 H| —XRTHEEL _RTHEEDY | €B. FEHE, BBEF. /770 BL0N—RrF/Fa—T7D Y s
63
% | Physical properties of one- | Metal, semiconductor, insulator. Band structures of graphene and carbon nanotubes
and two-dimension systems
8 B | BE&EL7-3XEoBN (1) BE&E L 7=k a8 A L £
% | Introducing of a relevant paper | Introducing a relevant paper
(1)
9 H | BEL 7=t (1) BaE L -z L £
& | Explaing of the relevant | Explaining the relevant paper
paper (1)
10 B | B&L 7= BN (2) & L 7o x B L ET
% | Introducing of a relevant paper | Introducing a relevant paper
(2)
11 | B | BE&EL =X (2) BaE -z L £
% | Explaing of the relevant | Explaining the relevant paper
paper (2)
12 | B | BE&EL =X 0BN (3) & L 7=z L £
Z | Introducing of a relevant paper | Introducing a relevant paper
(3)
13 | B | B&L 7= ofEst (3) BEE L 7o Xk MRat L £ 9
% | Explaing of the relevant | Explaining the relevant paper
paper (3)
14 B | BE&ELHEER (1) BEL /MR ZBHR LT
= | Explaing of the relevant | Explaing of the relevant reseach
reseach (1)
15 B | B&EL-AERRESR (2 BaEl 7Rzl £
& | Explaing of the relevant | Explaing of the relevant reseach
reseach (2)
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H | WEBEES LUERLE, FICEFRPERCZOERNLESI KD 5N,
FREIHLT BEIC2KHE, BLUOLFR— FEREOERICHNELRFERNHEZET 5.
Z | For better understanding this lecture, the basic concepts of inorganic and physical chemistry, especially quantum theory and

solid state chemistry are needed.
2 hours of reviewing for each lesson and additional learning time for preparation of a reporting assignment are required.

B | 2%/ R 7> rEAFEoREOERLTF], RHoffmann &, /vt ZiR, HE, 1993
[V TX ERICZEAPT], ARWest %, &EE LITNR, FHEHML, 1998
= | Reference books/ [Solids and Surfaces, A chemist's View of Bonding in Extended Structures] R.Hoffmann VCH Publischers,

Inc. 1988.

[Basic Solid State Chemistry Second Edition] Anthony R. West JOHN WILLY & SONS, LTD. 2008.

HEPIITHINTZAbZ 50%, LAR—b%E50%E L CEHd 5.

Evaluation of learning results will be conducted by mini-exam during each lecture (50%) and reporting assignments (50%).

H | ®#EEG PRRETHD ERLETF | BELZI, BLO0DEBLEFN ETFAF) TEOIRBETORML WD &,
Z= | Participants should know Inorganic Chemistry and Physical Chemistry, particularly quantum chemistry.
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