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Interest in luminescence study 1s the most important thing required for this class, but 1t 1s
desirable for the students to have completed the Physical Chemistry course.
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Detection of luminescence including photoluminescence, electroluminescence,
chemiluminescence and bioluminescence plays a significant role in basic and applied
sciences of the fields of molecular, material, environmental, biological, pharmaceutical
and medical sciences. Spectral measurements and time-resolved and space-resolved
Imaging measurements have been going on in every nook and cranny all over the world
1n various materials including biological systems. In order to understand the reported
results correctly and to apply these methods properly in each field, the understanding
both of the principles of the luminescence and of the experimental procedures 1s
essential. In this class, I would like to introduce the fundamental aspects of luminescence
spectroscopy as well as some experimental results in the fields of chemistry, physics and
biology. I would like to guide students to understand and think what kind information
can be obtained by using luminescence spectroscopy.

No text book will be used in this course. (References) Principles
HRlE (FEEEHZE of Fluorescence Spectroscopy (2006, J. R. Lakowicz, Springer),
£~ B ~ HRK  Molecular Fluorescence spectroscopy (2013, B. Valeur, M. N.
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Daily performance in the class 50 %, and other 50% are marked by examination/reports.
In the class, I will ask questions to the students, and reports are required occasionally. A
minimum knowledge 1s important, and more important thing is to consider the way to
solve the problem. From these points of view, the score will be decided.
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Drs. Kamlesh Awasthi and Morithiko Hamada will help Lab experiments.
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2 | You are invited to visit my room between | Room 430A of mail:
BE | 15:00-16:00. It is recommended to send a Science )
sk . . o nohta@nctu.edu.tw
K mail before you visit the room. Building II.
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| 2/16  |Introduction of luminescence (spectrum, intensity, quantum yield, lifetime,
polarization, and correction of measured spectra)
2 | 2/23 |Interaction between particle and radiation field
3 3/2  Molecular energy level, absorption and emission
4 3/9  Molecular structure, transition moment and polarization
s | 316 Relation between emission properties and environments, and fluorescence
sensing
6 | 3/23 |Intra- and intermolecular relaxation and photoluminescence
7 | 3/30 |Radiative decay process and nonradiative decay process
8 4/6  |Luminescence of excimer and exciplex
9 | 4/13 |Luminescence probes (for pH, viscosity, temperature, polarity)
10 | 4/20 Midterm examination
Biological fluorophores (fluorescent protein, autofluorescence
11 | 4/27
chromophores)
12 | 5/4 |Photoexcitation energy transfer (theory)
13 | 5/11 |Photoexcitation energy transfer (experiments)
14 | 5/18 |Effects of electric field and magnetic field on photoluminescence
15| 55 Emission imaging of intensity and polarization and single molecule
detection
16 | 6/1 |Fluorescence lifetime imaging
17| 6 Fluorescence correlation and multiphoton excitation and High-resolution
1maging
18 | 6/15 |Term-end exam
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