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H | 7/ #HE, BROMUEBRZOGZE HDZHATARE L TEEINTWS, 7/ HRZEY KRS ITIE, EZECYERF £9%F
75 OIBLEWEBH A ERM#EAERINS,
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INBH, FEPEEREDHEEERNEDL S BRI DO THIHOERNAANRAERT ST, 7/ HRERYVIES =60
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BHEWICIE, BVWFoM#EETRAVT, ERNARZIOYEICIERN GV, F/ HRHICEROME ZF.3,
FBERMIFECEFROMBEN—XE LT, WEICLDZHXORINCYEL L DORENXOKRFEERFEL, RPTESL LS ILAS,
& | Nanomaterials are attracting attention as a research subject at the core of modern materials science. A broad

interdisciplinary basic knowledge of chemistry, physics, and biology is required to deal with nanomaterials.

Among that knowledge, the goal of this class is to acquire the basic knowledge for handling nanomaterials by understanding
how the inside of physical chemistry describes the state of matter based on thermodynamics, electromagnetism, and
quantum theory and the primary content of the interaction between matter and light. The course aims to teach students the
basic knowledge to handle nanomaterials by understanding how materials interact with light.

Specifically, based on knowledge of thermodynamics, students will learn how to understand the relationship between work
and the thermodynamic potential of materials and how to apply them to nanomaterials.

Based on electromagnetism and quantum theory knowledge, students can understand and explain the absorption of light by
and emission of light from materials.
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F2BDEEBRE Learning Objectives

B | WELHEDHEEERICOVWTERL, MEOXRINCHEL» ODRAENEDL S BRERTHLONZRBTEL LS 1L S,
HmOEREZERL, TNE2E-> THOTFOREBCEHE EF<RED LD ITH D,
BNFOERNNBERTE B,
REDOYIBILFRIRRANDRNFDEROBRFEEBET 2,
Z | Understand the interaction between matter and light, and be able to explain phenomena such as light absorption of matter
and emission from matter.
Understand the fundamentals of group theory and use it to represent molecular states and motions successfully.
Explain concepts of physical chemistry.
Apply concepts of physical chemistry to the practical process.
3 BAZDERE O S / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
£

REHBEIER Course Plan

No. 18 H Topics AZA Content
1 B | to4:E BEHOEOREB AR, FEKERL. XOBE, XOoT5H, Ko, XF
% | Properties of Light Wave equation of electromagnetic waves, plane waves and polarization, light
intensity, interference of light, diffraction of light, photons
2 H | XemBEOREER (1) HHMIRE) 7. EFHROBESNRF, KORMNE BMHEORER
% | Interaction of light and matter | Classical oscillator, quantum electric dipole, kinetics of light absorption and emission
(1)
3 B | XeHBEOHEEER (2) L—H =3, RINMREL. HOEEL. X7 bILRESTIZIK
Z | Interaction of light and matter | Laser light, absorption coefficient, scattering of light, shape of spectral lines
(2)
4 H | #7oEEemims (1) EEREL T, JIMRIE L WM ER. BHREDTORE., RBFICL 2 WMRIEORE
% | Structure and symmetry of | What is a steady state, symmetry operations and symmetry elements, group theory
molecules (1) and molecular states, representation of symmetry operations by point groups
5 B | 2 FoBE LT (2) REICLZRRIEORE (&), BFREBONIRME, FEiRA)
& | Structure and symmetry of | Structure and symmetry of molecules (2)
molecules (2)
6 H| 2F0IxLF—FEBELRXN | HFAOEFHOHH, EXNRFERE, REEETI T ML
7 kL (1)
% | Energy structure and | Separation of motion in molecules, electric dipole transitions, vibrational and
spectrum of molecules (1) rotational spectra
7 B | 2FOIXLF—BEE XN | ZREFHOFORE, EERPE— FOXFRMYE ERA K82 A V7IREBEERA
7k (2)
& | Energy structure and | Vibrations of polyatomic molecules, symmetry and selection rules for reference
spectrum of molecules (2) vibrational modes, vibrational transition selection rules using point groups
8 B | 2F0oIxL¥—#EL X~ | BHNRSFEUOWN & FERE), BFER LBEBFRNY ML
7 hL (3)
& | Energy structure and | Breaking of harmonic oscillator approximation and characteristic oscillations,
spectrum of molecules (3) electronic transitions and electronic spectra
9 H| TxL¥—CtIiZ mECB BEftE
= | The nature of energy Temperature and heat, heat and work
10 H | t=ofEE JEpVHE, FTXTRILX-Z L DBk
Z | The various forms of work Non-PV work and Gibbs energy change
11 B | fEymEtE xRN (REEHIT LX)
& | Physical chemistry of | Surface tension
interfacial phenomena
12 | B | +/#8 Y7575 2D, Gibbs-Thomson $hE
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& | Nanomaterials Young-Laplace equation, Gibbs-Thomson effect
13 | B | =& E—Z1{t IEAERRE, RIGETTE., B, RERTE

Z | Enthalpy change Standard state, the extent of reaction, phase transition, calorimetry
14 | B | BHELE HoELEE, LFZRT v, FE

Z | Partial molar quantities Partial molar volume, chemical potential, equilibrium
15 | B | #whzedERLE IXLF—FH B, BREFLF 7T RILF-ZL

ES

Thermodynamics

electrochemistry

and | Energy conversion, batteries, electric work and Gibbs energy change

4= I TN 7F: (2= I

o ERNP, ERBEUIFEZEBEL TV ENEELL,

Students should be preferred to have taken Chemistry | & Il, Physical Chemistry | & Il, Basic Mechanics, and Basic

Electromagnetics.

B | RRIIEAETRICR->TW20T, EEHEL, BEDO/ — MAERICED L, BT HORETZE LAV EDLTWLIFRL,
= | Every lecture cumulates contents. Students must attend every lecture and review by themselves.

B | FiB, 5. WAE EAYELE] LERA015)
Z | M. Terashima, M. Baba, Y. Matsumoto et al., "Modern Physical Chemistry", Kagaku Dojin(2015).

B | IL#BLORF0 8EIDFHETIE, BERECRIEINDZNTR FOBRCHELZFMS 2 (50 AR,
PAEELEOBED 7 EORETIE, HRTA M EERET S (50 SiES),
ZNZENOTEZ B LADLE A HNTED 2 E 5,
I | In the first eight classes in Yamao's charge, grades will be based on the results of a report given after each class (scale out

of fifty points).

A final test will be administered in the latter seven classes in Nakanishi's charge (scale out of fifty poin

w



