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HAz4w it Course Description

Provide a comprehensive introduction of modern Photonic Devices: its physics and modelling.
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Basic Learning Outcomes and Dept.” s
Education
Objectives
A |&7F ®z#7 i 4 Equipped with abilities of independent research. .
B 23 kR ﬁs’v’j% ifr;%.l—i }%’f it # ° Professional knowledge and application ability of .
Opto-electronic engineering
C B RV ERFI% CRLEA L EEE2 0 4 - Abilities to design and execute ®
experiment, write reports, and explain data
D [ * RBi&{FH 2as 7% Pl o Analysis and test of devices by instruments .
E |2#fdem2ad > 5?8 Y 228 - English language ability to study and interact O
F |24 24cn#d 2@ £ (Fehic 4 ¢ Ability to communicate and teamwork O
G |L27F 413702 % L8 Y a4 - Creative thinking and life-long learning ability .

Bl 3P [1lustration : @ % 24P Highly correlated OF B 4p# Moderately correlated

¥ % i B # Teaching Schedule & Content

#F =t Week M % Subject/Topics % zRemarks

1 el AP

Modelling environment, material library, structural construction,

2 and setting of wave equation and boundary conditions

3 Electromagnetic Plane wave and Model of refractive index

4 Gaussian beam: theory and its modelling




5 Waves of Reflection and Transmission, Brewster angle, and Goos -

Hanchen effect
6 AR E
7 Mie’ s scattering theory for 2D object [ ;%4z#+]: theoretical

background and its simulation

Mie’ s scattering theory for 2D object [ s%4%%t]: theoretical

8 background and its simulation, Transfer matrix [ #@if+=*L] and

scattering matrix [#géf4EL]
9 #p ¢ ¥ 2% Midterm Exam
10 5/1% & & (i)
11 1D photonic crystal [- %+ & %8 ]: Theory and Simulation

Localized surface plasmon [®% &% & & # = & ]: theoretical
12 . ) F

background and its modelling
13 Step-index fiber [# FFsk % ]: theoretical background and its

modelling
14 Simulation & Metasurfaces H@}EG % ]: theory and its modelling
15 2D photonic crystal [z &akF %H48]:
16 # % ¥ 3% Finalterm Exam
17 HEECRR)
18 2D photonic crystal [z &kF &%)

%% % ¥ & Teaching Strategies

¥ #¥t Lecture l:l & ke 243 Group Discussion l:l 283 Y Field Trip
|:| H i Miscel laneous:
% % £ #7 p = Teaching Self-Evaluation
£1374% % (Innovative Teaching)
[ ]mase gy (PBL) [ ] mag e g v (TBL) [] mmo gy (SBL)
|:| FiE %7 Flipped Classroom |:| E35F* Moocs
A ¢ § = (Social Responsibility)
|:| f$ 2 pCommunity Practice |:| # % £ 1% Industy-Academia Cooperation

3 & i¥(Transdisciplinary Projects)

I:l B 7% %8 Transdisciplinary Teaching |:| e s %% Inter-collegiate Teaching

l:l #¢F & 3 Courses Co-taught with Industry Practitioners
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ZPES (G HA)
General Performance 10%

(Attendance Record)

#¢ A4 Midterm Exam 30%

4+ 24 Final Exam 30%

% %4 Homework and/or

0,
Assignments 30%
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(
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Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)
1. Introduction to COMSOL Multiphysics
2. Photonic crystals:Physics and Practical Modeling, Igor A. Sukhoivanov
Igor V. Guryev
3. An Introduction to Metamaterials and Nanophotonics, CONSTANTIN SIMOVSKI and SERGEI TRETYAKOV
4.Wave Propagation From Electrons to Photonic Crystals and Left-Handed Materials, Peter Markos

AL FCH e nt (7 8L FOF P50, PP B A Benl A o0 AR 2 e a)
Teaching Aids & Teacher’ s Website(Including online teaching information.
Personal website can be listed here.)

H @4 v (Supplemental instructions)




