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COURSE SYLLABUS

Course Title :

Advanced Solid-State Physics

Credits / Hours |3/3

Course Number [JRequired [MElective

Course Description

Course overview and objectives: Solid-state physics is the theoretical core of semiconductor
science and optoelectronic science. The objectives of this course: (1) Able to theoretically

analyze crystal bonding,

crystal vibration mode, electronic energy band, dielectric and

ferroelectric materials, superconducting materials and magnetic materials. (2) Deeply to
understand the mechanical properties with nano-multi-layer structure, nano-composite structure,
nano-porous structure. (3) Deeply to understand the thermal properties of nanostructures, the
electronic band structure of nano-materials, the characteristics of semiconductor junctions, as
well as plasma and plasmons. (4) To gain insight into the impact of nano-structure for dielectric
materials and ferroelectric materials, as well as for magnetic materials and superconducting
materials. (5) To create high value applications for energy, optoelectronics, nanotechnology,
biomedical and materials.

Course Topics

Topic

Content

Crystal Binding,
Nano-structure, and
Mechanical Properties

(1) Theoretically analyze the crystal bonding. (2) Deeply to understand
the mechanical properties with nano-multi-layer structure,
nano-composite structure, nano-porous structure.

Phonons and Thermal
Properties

(1) Theoretically analyze the crystal vibration mode. (2) Deeply to
understand the thermal properties of nanostructures.

Electron Energy Bands

(1) Theoretically analyze the electronic energy band. (2) Deeply to
understand the electronic band structure of nano-materials.

Semiconductors and
Junctions

(1) Deeply to understand the characteristics of semiconductor junctions.
(2) To create high value applications for energy and optoelectronics.

Plasma and Plasmons

(1) Deeply to understand the plasma and plasmons. (2) To create high
value applications for biomedical and materials.

Modern Optics and Thin
Film Optics

(1) Deeply to understand the modern optics and thin film optics. (2)
Widely to understand the applications for energy and nanotechnology.

Dielectrics and
Ferroelectrics

(1) Able to theoretically analyze the dielectric and ferroelectric
materials. (2) To gain insight into the impact of nano-structure for the
dielectric materials and ferroelectric materials.

Superconductivity and
Magnetic properties

(1) Able to theoretically analyze the superconducting materials and
magnetic materials. (2) To gain insight into the impact of nano-structure
for the magnetic materials and superconducting materials.




