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This course begins with an introduction to principles and types of materials in optoelectronic and
photonic. Due to the promotion of global computer and network construction and the popularity of
multimedia, the optoelectronic industry has attracted much attention. This course organizes related
application technologies and industry information to help grasp industry dynamics and technical context.
Besides, students will also have an oral presentation at the end of semester to keep up with the global
research and development of optical and mechatronic integration.
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Students will learn the necessary knowledge of optoelectronic and the development of optoelectronic
materials industry and related materials, which including the working mechanisms of optical fibers,
polarization modulation of angular momentum of light and related optoelectronic devices.
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Wave Nature
of Light

Light wave in a homogeneous
medium

Maxwell’s wave equation and
diverging waves

Refractive index and
dispersion

Group velocity and group
index

Magnetic field, irradiance, and
poynting vector

B1, B2, B3, B4, B6

Reflection

Snell’s law and total internal
reflection

Fresnel’s equations
Antireflection Coating and
dielectric Mirrors

B1, B2, B3, B4, B6

Interference of
wave

Temporal and spatial
coherence

Superposition and
interference of waves
Multiple interference and
optical resonators
Diffraction principles

B1, B2, B3, B4, B6

Dielectric
Waveguides

E

Symmetric planar dielectric
slab waveguide

Waveguide condition
Single and multimode
waveguide

TE and TM modes

Model and waveguide
dispersion in planar
waveguide

B1, B2, B3, B4, B6

Optical Fibers

N

Step-index optical fiber
Numerical aperture
Dispersion in single mode
fibers

Bit rate, dispersion, and
electrical and optical
bandwidth

The graded index optical fiber
Attenuation in optical fibers
Fiber manufacture

B1, B2, B3, B4, B6

Polarization
and
Modulation of
Light

N RN W

Polarization

Light propagation in an
anisotropic medium
Birefringent optical devices
Optical activity and circular
birefringence

B1, B2, B3, B4, B6
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1 Wave Nature of Light
2 Wave Nature of Light HW 1
3 Reflection
4 Reflection HW 2
5 Interference of wave
6 Interference of wave HW 3
7 Dielectric Waveguides




8 Dielectric Waveguides HW 4
9 Midterm Exam

10 Optical Fibers

11 Optical Fibers HW 5
12 Polarization and Modulation of Light

13 Polarization and Modulation of Light HW 6
14 Presentation

15 Presentation

16 Presentation

17 Presentation

18 Final Exam
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