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Course Outline (Please write in English and post on the intemnet before school enrollment day)

By RAFI105S2FEEE 2 FHRRZAH

National Pingtung University Course Outline Academic Year _ 104 Semester _ 2™
HRE
R Ve
& 5 M 50)id State Physics I | Instructor's [Tai-Min Liu | Office 33463
Course Name Name Phone
Number
Master Program of
R T ; . o :
Optoelectronics and Materials | E-mail |[timliu@mail
Class Name
Science B
o5 R e #
Number of
Credit and .
Hours

a&amr

Teaching Goal

This course is designed to provide an advanced study to the solidh
state physics, a sub-genre of condensed matter physics, and by fan
the largest single subfield of physics. Continuing with Solid State]
Physics 1, we will start by introducing models which describe the
electrons behavior in crystals, metals, and other solid materials.
Next we will study magnetism including  ferro-,
antiferro-magnetism, and magnetic resonance. Furthermore, we
will discuss the quantization of electrons vibration in solids such a
plasmons, polaritons and polarons; optical process will also be)
included in this section. Finally we will extend our study to electron
transport in nanostructures and other solid systems that are nof]
addressed as well as the up-to-date research in condensed matter]
physics.

# # %
Textbook

1.Introduction to Modern Solid State Physics, Yuri M. Galperin, FYS
448, Oslo

2.Lecture Notes for Solid State Physics (3rd Year Course 6) Hilary
Term 2012, Steven H. Simon, Oxford 2012

45 % &

References

1.Solid State Physics (Neil W. Ashcroft & N. David Mermin)
2.Introduction to Solid State Physics (8th Ed.) (Charles Kittel)

Gl

Evaluation
Method

R EE
P |

Suggestion to

Homework, Term paper, and Oral presentation
30% Homework

30% Presentation

40% Term Paper

English presentation and term paper are highly encouraged.




Students

The course will cover the following topics:

Part 1. Free Electron Fermi Gas

Part 2. Tight-Binding Models

Part 3. Semiclassical Model of Electron Dynamics

Part 4. Ferromagnetism and Antiferromagnetism

FEME | part 5, Magnetic Resonance

Course Outline | part 6. Plasmons, Polaritons, and Polarons

Part 7. Optical Processes and Excitons

Part 8. Nanostructures

Part 9. Current status of Condensed Matter Physics Research

=R WENE EH &

Week Course Content Teaching Methods

#—# [Free electron gas model [hiteboard and slide lecturing |

Week 1 .

=i Fermi distribution iteboard and slide lecturing /

Week 2 ) omputer simulation

% =% [fermi levels in semiconductors Whi teboard and slide lectdring

Week 3 .

¥wi# [Binding of atoms in solids [Whiteboard and slide lecturing B
~ Week 4

$E#® [Tight-Binding Models hiteboard and slide lecturing

Week 5

#xi# Remiclassical models of mectronsvhitcboard and slide lecturing
Week 6

-3 [EM wave and materials (Whiteboard and slide lecturing
Week 7

#A®  [Ferromagnetism Whi teboard and slide lectu}ing
Week 8

F AW [Antiferromagnetism [Whiteboard and slide lecturing 1
i

—3 +i8 plagnetic resonance in metals hiteboard and slide léc{uring
Week 10

%+—m Pptical phonons iteboard and slide lecturing/ |
Week 11 omputer simulation

" %+=:&® [Polaritons in metals Mhiteboard and slide lecturing
Week 12
#+ =i Polarons in solids [fhiteboard and slide lecturing |
Week 13




W+ wid Laser and optics iteboard and slide lecturing/
Week 14 ~ Computer simulation
#+%&M® [Excitons in solids hiteboard and slide lecturing
Week 15 ) .
¥+~ [Nanostructures Whiteboard and slide lecturing
Weck 16 __

~ﬁ+ 4% [Term paper presentation Student;'esentation
Week 17
%+ AW [Current status of condensed iteboard and slide lecturing
Week 18 [matter physics rh

BACK
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PHY1001
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General Physics |

PHY1002
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General Physics 11

(4)

PHY1103

A#HFEF %R (- )
Physics Lab |

PHY1104

AAEAERHR (=)
Physics Lab II

1
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Calculus |

&
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s (Z)
Calculus Il
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General Chemistry |
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PHY2001
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Mechanics |

&

PHY2003
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Electromagnetism |
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3
©

PHY2004

g (Z)

Electromagnetism 1T

3)

PHY?2201

g (- )
Mathematical Methods
for Physics |

3)

PHY?2202
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Mathematical Methods
for Physics 1T

&

3
(3)

PHY1107
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Modern Physics I
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