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Z | Investigation of nanomaterials constitutes the center of materials science. In this lecture we extensively study various
nanomaterials covering inorganic materials and organic/polymeric materials along with their fabrication and processing
techniques and their structure/property relationship. The lecture includes nanodevice applications of the organic/polymeric
materials. In the latter half of the lecture, we learn group theory that is indispensable to the understanding of symmetry of
molecule and crystal. On this basis we further investigate optoelectronic properties of the molecules. In particular, we focus
upon conjugated molecules that are important as functional materials.
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Variety of nanomaterials

Process technologies of nanomaterials
Structural analyses of nanomaterials

Structures and properties of nanomaterials

Understanding of various symmetric properties of molecules and crystals

Studying the basis of group theory

Molecular orbitals of conjugate molecules

Optoelectronic properties based on symmetric properties of molecules

Y

BIZDERE O FHEEXE / Fulfillment of Course Goals (JABEE BEERI B D &)

B | IO | ik

REEHEEE Course Plan

No. IEH Topics AZA Content
1 B | F/#MRounwsns (1) F/MEEZAN AL, O BBEOLONH DI HEAND,
ZE | Variety of nanomaterials (1) We review nanomaterials, and check various types of nanomaterials.
2 B | F/#MRonwsns (2) EmE /MR BRESS T T/ MROWA NS L ZDRUCOWTHERT 5,
& | Variety of nanomaterials (2) We introduced various types of inorganic nanomaterials and organic polymer
nanomaterials and their characteristics.
3 B | 7/ #Ho7 0+ 250 7/ MRERIEY 3 70 R, FROBHEANS, FICREICATOE, HAL
ER, BT RELRICOVWTHERT %,
% | Process  technologies  of | We check process technologies for preparing nanomaterials, especially, environment-
nanomaterials friendly energy-saving manufacture process at low temperature.
4 B | 7/ MRofEs - ik F/ MROEES L UCBERT 2WEOREERANS,
Z | Structures and properties of | We check structures and related properties of nanomaterials.
nanomaterials
5 H | @5FFr/ MRF 1R B - BOTFMEOF / TNA ZA~NDISRERBNT
& | Polymer nanomaterials | Polymer nanomaterials devices
devices
6 B | o FoxfrtEssm (1) DFCHERONIMES L 2 Eik S &R BIZDWNTER,
%= | Symmetric properties  of | We learn symmetrical properties of molecules and crystals and basics of groups
molecules and group theory | theory treating their symmetry.
(1)
7 B | 9 7ot cEm (2) @,
% | Symmetric properties  of | Same as above.
molecules and group theory
(2)
8 B | 2 FoxFRELEHR (3) 1=
& | Symmetric properties  of | Same as above.
molecules and group theory
(3)
9 B | £#B2FOBEFLHTFHE | DFORTELHEDFOBFRE (DFEE) OBRICOWVWTHET 5,
(1)
% | Electronic states and | We learn symmetric properties of molecules and electronic states (molecular orbitals)
molecular orbitals and of | of conjugate molecules.
conjugate molecules (1)
10 H | #£®EDPFOBEFELEHTFHNE | AL,
(2)
% | Electronic states and | Same as above.
molecular orbitals and of
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conjugate molecules (2)
11 H | #&2FoaFREtE (1) | BENAETREZ S5, BELIEMARRSFEAICER> T, ZTWOOBEFREEL 2D
DE > 723880 (LCAO R E BREBFET L) #AVTEHET %, TNICEDIVT,
DFOERNBHABEFIOME (FFIC, XOBRINEFKK) OFEERANS,
Z | Molecular orbital calculation | Using two different approximation methods (LCAQ approximation and free electron
of conjugate molecules (1) model), we calculate electronic states of conjugated molecules that have specific
symmetry and simple structure.
On the basis of the calculations, we check the characteristic
12 | B | ABHSFOHFIEE (2) | BL,
ZE | Molecular orbital calculation | Molecular orbital calculation of conjugate molecules (1)
of conjugate molecules (2)
13 | B | #8595 F 05 FHEHE (3) | AL,
& | Molecular orbital calculation | Molecular orbital calculation of conjugate molecules (1)
of conjugate molecules (3)
14 | B | #8595 F 05 FHEHE (4) | AL,
Z& | Molecular orbital calculation | Molecular orbital calculation of conjugate molecules (1)
of conjugate molecules (4)
15 | B | £&8 EEARICOVNTELED B,
= | Summary We summarize this class.
[ Bkt Prorequisites) ]
=
ES

B | 7/ RIS 2BMAEEL ZLAFHLET D,
o= | Itis requested to refine sensitivity for nanomaterials.

B | #/<°7UT7AAYRT7 vy, EREE B, BWTX - 74— TX, 2006 5F. (EHETY > MEHT D)
% | Handbook of Nanomaterials, Editor: Toyoki Kunitake, NTS, 2005 (Excerpts are distributed).

B | AEE. SEITREEZRD7ZLA— FBLVREOBREOANR (BEHR. R BEAH) #EICREXTMS 2,
CER @ LU B E o a4
THIRBRE LFE— Mok B, LE— M, 2EF5TE0 20%2EE T 5,)
¥ | Evaluation will be conducted based on the results of individual mini reports (20%) and the end-of-the-semester test (80%).
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