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% | Photonics means the wide techniques on the generation, emission, transmission, modulation, signal processing, switching,
amplification, and detection/sensing of light. The goal of this lecture is to provide the concepts on modern photonics using
organic and polymer materials. For understanding, basic aspects in wide fields from optics, interaction of photon with
materials, and molecular photophysics & photochemistry will be described. Finally, the laser techniques such as time-
resolved spectroscopic measurement will be also introduced.
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= | To understand basic optics and optical properties of solid materials
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No. IEH Topics AZ Content
1 B | XZoE# (1) HFOBR LS
& | Principles of optics (1) Concept and history of optics
2 B | XZ2oEME (2) FEEOREI & RS - BRIRE
ZE | Principles of optics (2) Refraction and reflection of plane wave, Complex amplitude
3 B | XF0ER (3) El#74&F & F5ET
& | Principles of optics (3) Diffraction grating and interferometer
4 B | EoxzwE (1) JLAADORET) 2 —RE—F
& | Optical properties of solid (1) Fresnel equations and Brewster's angle
5 H | EkoxzsE (2) BEBEBBRE LUV REE
ZE | Optical properties of solid (2) | Optical properties of solid (2)
6 B | EEoXZYE (3) 2R LS
& | Optical properties of solid (3) Total internal reflection and nearfield optics
7 B | E&EoxzmE (4) FBHZEEL TEK - TM K
& | Optical properties of solid (4) Dielectric multilayer and TE- and TM-mode waves
8 H | si¥oxeoeisms (1) TR EBEMER~OERG. F&O
Z | Summary of the first half and | Summary of the first half and application examples to the organic materials,
application examples Examination of the first half
9 B | oFHh&E (1) KENDFODFIE. BEMIE L KESHENE
& | Molecular orbital (1) Molecular orbitals for hydrogen, bonding orbitals, and antibonding orbitals
10 B | 2F8H&E (2) o fEA L n A OERBE. EEAMEE. t 1y SN TFIEL. L1 v T LD TF
PEEUN DD FIEEEE
Z | Molecular orbital (2) sigma and pi bonds, hybrid orbitals, nonbonding orbitals, Hickel molecular orbital
method, and the other molecular orbital calculation methods
11 | B | #F&Kk0EEER (1) HORIN, HERDFERINARY L, —FHE=ZFIH
& | Interaction between | Light absorption, conjugated molecules and absorption spectra, singlet and triplet
molecules and light (1) states
12 B | 2FLXoEEER (2) BRHER & RINE
% | Interaction between | Transition probability and selection rule
molecules and light (2)
13 | B | BR&L—Y— (1) HROTELE
& | Light sources and lasers (1) Types of light sources
14 H | R L—%— (2) L—H¥—nRBLEH LY —0@BE/ LI EHN
& | Light sources and lasers (2) Principles and types of lasers, ultrashort pulse and high power
15 B | FEA2EIR XS L CEE | FEAPEIELNE. SERIIAE, £&o
RSB E
Z | Time-resolved Iuminescence | Time-resolved fluorescence, transient absorption, and summary

spectroscopy and transient
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B | B8tE - mELE - BT - @0 FRR2ICET2ERNA#ZEL TLWAIZENEE LY, /—bzHEEICLY, BEZ2T5
Z&,
o= | It is desirable to have a basic knowledge of organic chemistry, physical chemistry, physics, polymer science. Sure to take

notes, to the review.

H |38l
[EFAPI), EAEERE, HEEE (1995)
[KR¥ERDEBAT (L)), REFME @#xtvA 74740 v (1992)
[DFRACEDOFRE], N.J. Turro b3, HEREX, FEKER NFE (2013)
Db —EEAoIGAE ), BRNFE, JIFHFRE, @t (2014)

Z | As areference book

"Optical Getting Started", T.Miyamoto, lwanami Shoten(1995)

"Physical Chemistry for Graduate Students(above)", M.Senoo ed., Kodansha Scientific (1992)

"The principle of molecular photochemistry”, N. J. Turro et al., H.Inoue, O.lto translation supervisor, Maruzen (2013)
"Photochemistry, fundamental and applied", T. Nagamura and H. Kawai, Kodansha (2014)

B | MEOEREOFEEOAR (KEH : BEH. EMH. MEALELRE, 50%) LU
PHROLR—FORE (SBA: XE ABRARLE, 50%) ICLWFHET 5,
Z | Evaluation is based on the contents of the weekly tasks (for Tuesday lectures: numbers of solved questions and correct

answers, and the ways to answer, etc. weighted by 50%) and the content of the end-of-the-semester report (for Friday
lectures: clarity of writing, content, weighted by 50%).

w



