REBEEEFRERM(111-114)
Elective Course Syllabus (111-114)
M)IE)ER% (S0547) (3,0) Review On Frontier Physics
YRR - ERYIE- X2 - IERYNE-REHNE - HEmESER  ERYIE-EN
iR - RARYIE - SEEYEE -
Physics and Philosophy, Experimental Physics and Astronomy, Theoretical Physics and
thermodynamics, Relativity and Gravity, Gondens-matter Physics, High-energy Physics.

HEERR (S0640) (3,0) Review On Photonics

FBEEBIRERIE - 612  NEFER  BrsRE  HECERETTH - ERRE
HEERER  REERE  BEMantKERER - NF&EE - Bl 5 -
Fundamentals of optical and semiconductor; Covers: Photoelectronic semiconductors,
Display devices, Fiber optics and its components, Integrated optics, Optoelectronic
integrated circuit,

Optical storage devices, Charge coupled devices and its application, Photonic crystal,
Micro-optical devices, Near field optics, Nonlinear optics, Electro-optics on medicine.

FTE S (E1173) (3,0 ) Introduction To Computers

HAM Linux BIEMURIES » Fortran WESHUAERESE  RIEAIZE - OE - & HE
A~ 1EE - fEs] -~ BIRENERE - BEEEEEE (Gnuplot,pgplot,IDL,Matlab E#EZREEMR
7E) °

1B 7574 (E0768) (2,2) Numerical Method
LBH . BH[FEZ KA - Romberg integration] ~ #RMEL [#EFE4ESE - LU decomposition -
[RFERE - ARUERR] - AIRERIRIMEE - FIEHR - BMDHE -

NEH  BUESRKHEER  ZMRE - E0EUERRMAAE - R/NMENSKUKRER
MES - (EE B A EXNEERZUERE_ TN NEHREEZNERE  UEEBKEW
RLC BB =0 ERRMAOSEERTESHES  BREMONMNBERGT B EENE
FOZEAS ©)

71E(Z) (S0836) (0,3) Mechanics(ll) / FERAIE(Z) (S0868) (0,3 ) Applied Mechanics(ll)
PO NES - DHFRAFHE - MBI HE - BSIRE - FFRMEIRE (B1) - FFEMH
SEREZZPRES (BE) EERF (EE) -

Central-force Motion, Dynamics of a System of Particles, Dynamics of Rigid Body,
Coupled Oscillations, Nonlinear Oscillations (optional), Motion in a Noninertial
Reference Frame (optional), Continuous Systems (optional).



REBEEBFEZERA(111-114)

Elective Course Syllabus (111-114)
EIHEE (E0722) (3,0) Circuit Theory / ERHERE (S0397) (3,0) Applied Circuit Theory
BT AENAGNREER AROTHEEMEBRNMEER - ABNTE-SEENER
NEMEIR - BERARR - —EInARNSUEREAEIRHEIE -
Introduction, Network Laws and Components, Introduction to Circuit Analysis, Network
Node Voltages and Mesh Currents, Network Properties—Thevenin’ s and Norton’ s
Equivalent Sources, Operational Amplifiers, Equivalent Circuits for Three-Terminal
Networks and Two—port Network.

A E (S0041) (0,3) Astronomy

FHIEES - X% - 2RSS - ERME - 2REEE - 2 - EE - R7 - 2EB08 -
FHW® AN KEER -

Overview of Universe; Solar System; Inter-Stellar Distance; Properties of Stars;
Classification and Evolution; Star Nebulae; Star Cluster, Structure and Classification of
Glaxies; Cosmology; Observateries and Telescopes.

i

FTE I (S0703) (3,0) Computational Physics
FAIRAR Fortran based Package RiZEE 4L 7 @138 - WEBRAIEAS RN EVEER
15 BHRAS - M2 E] - SBIRES - N FENEEE - BliS - ETRF - BEEERE -

et HEE g (S0819) (0,3) Introduction To Statistical Mechanics
KRSt BXXK--PREF--BREMB S BESE I #sT ERE2HAS - sk

ZRNE - RE--EREMBERE RLT--BEREENERE EX--HERE BHEF - fRE
A
g ©

Boltzmann statistics, Fermi-Dirac and Bose- Einstein distribution Statistical method for
ideal gas, Heat capacity of solid, Thermodynamics of magnetism, Bose-Einstein gases
Bose-Einstein condensation, Fermi-Dirac gases, Free electrons in metal, Information
theory.

SEREY)IEMEE® (S0869) (0,3) Introduction To Condensed Matter Physics
EREPHRF4EEERA  SETNGREEER - «BEYEE - MR NEENBHE -
MRIREEUE - MRNERREEME - JEMRINTREER -

Atomic structures and bindings in solids, Defects and diffusion in a crystal, Metals and
semiconductors, Mechanical and thermal properties of materials, Optical properties of
materials, Electric and magnetic properties of materials, Introductions and applications
of various materials.

=ARRR B (S0885) (3,0) Introduction Of Nanotechnology

TERRRE ) BRIOEEN—REBERAGNRE - BEBRRNEARRE N - MRlaErmpE
BEB%Y - LIRERENEREDN -
Nanotechnology is a recently developed, inter-discipline technology. It mainly
explored the new physics and chemistry of the materials, which are nano-sized, and the
potential of future application.



REBEEEFRERM(111-114)
Elective Course Syllabus (111-114)
&EFE() (E0689) (0,3) Electronics(ll)
EEWAER - ZBRISBHAES - FARER - [OF - 1558 -

Operational Amplifiers, Differential and Multistage Amplifiers, Frequency Response,
Feedback, Integrated Circuits.

FIBEEM)IE (S0058) (0,3) Physics Of Semiconductors
MEFERMRUKF SR T2 -

Energy Bands and Carrier Concentration, Carrier Transport Phenomena, P-N Junction &
Transistor.

HE & Em (S0770) (0,3) Introduction To Opto-Electric System

BYE  ¥FERANEUE 3 _iREE - KBS - EFNEREFRIE - 64 - KSR
Fngr ~ BRERES - DRIV - AMR - A RIEEANT

Colors ~ The optical properties of semiconductors - Light emitting diodes (LED) ~ Solar
cells ~ Introduction to lasers ~ Optical fibers ~ Liquid crystal displays (LCD) - Plasma
display panels (PDP) - Holography - Nano-materials - Introduction to photonic crystals

MIRROEIER 7574 (—) (S0835) (3,0) Mathematical Methods For Physics (1)

WE - AR R ARERE (REEFRAREER) -

Probability, More on Special functions, Linear algebra (linear operators and Hilbert
space).

MBI EIER 7574(Z) (S0837) (0,3) Mathematical Methods For Physics (11)
sRE DT KA 2T ~ BEam - BMRBEE DX -
Tensor analysis and differential geometry, Group theory, Green's functions, Variation.

£ YIEEE® (S0870) (3,0) Introduction To Biophysics

BEZ2FYRDFZINEERERE - s 71 W - REEBRESYEMSEEMEPRIER
TUEREPHIREURFER - SN FZBIENEHE -

Introduction to important biomolecules. Applications of physical concepts, such as
energy, force, entropy, temperature and free energy, to biology. Diffusion and
dissipation in biomaterials. Conformation and mechanical property of biopolymers.

E2& 438 (S0125) (3,0) Solid State Physics
misiatE NERE  REHES B BHEFERRE  BETAE - TBHEEXRHE - ¥

35 i
=h=

Crystal Structure, Reciprocal Lattice, Crystal Binding, Phonon, Free Electron Fermi Gas,
Energy Bands, Metal and Fermi Surface, and Semiconductor

i



REBEEEFRERM(111-114)

Elective Course Syllabus (111-114)
E2&4732(Z) (S0127) (0,3) Solid State Physic
ToR BRI TR (BERF - Rk - b+ - BiIkF - AF) - MEEEHEMR - MR
W~ NBRG - SR I SEN) MR - EBERE -
Introduction to Elementary Excitations and Quasi-particles (including Plasmon,
Polarition, Polaron, Magnon, and Exciton), Dielectrics and Ferroelectrics, Magnetic
Materials (including Diamagnetism, Paramagnetism, Ferromagnetism, and
Antiferromagnetism), Magnetic Resonance, and Superconductivity.

£+ HE(—) (S0310) (3,0) Quantum Mechanics(l)

WREN BT BAEN  UAERE  —#EFZ24%  EMZTEKER - BENEEE -
AHERAHDESE - BUER - PLOGRS  SRTFRE - BEE -

Introduction of Probability, Schrodinger Equation, Uncertainty Principle, One
Dimensional Quantum Systems, Linear Space and Matrices, Diagonalization of Matrices,
Eigenvalues and Eigenvectors, Similarity Transformation, Central Field Systems, Helium
Atoms, Angular Momentum.

SF12(Z) (S0583) (0,3) Quantum Mechanics(Il)

BRNENRE - BEFENA - FEENFIE - —HBHMEFRM EFRIET - EEMWE
Bim  1BHAERE - WKB il - #459)% - Aharonov-Bohm Y& - EFIEE -

Angular Momentum Algebra, Addition of Angular Momenta, Identical Particle Effect,
One Dimensional Periodic Quantum Systems, Introduction to Quantum Statistical
Mechanics, Time-independent Perturbation Theory, Fine Structure, WKB Approximation,
Variational Principle, Aharonov-Bohm Effect, Quantum Transition.

T

FHE MR (S0399) (3,0) Computational Materials Physics

womdl 3D EIZ7T EEE Materials Studio tRZEAFT - 3D BT EATEBRIFEAEAIAVERE - 38 &8
misfts BRAARRREBERNEZER BEZXERZEEER - YRR IR
FHHEERED FHEER - BAREREARSBERDUABARBEERREIERES  GEFHE 18
BT FERRBEENEETARE  SEREREERE - UKEEBNEREEERE - # &
MM REEMRETS ( SERREALUE) B EAVRIICANEI EERIESRE -

B RIOGE ~ ITHRENBRE - AAIMRRUBOEGEEF N ERE - MUMHIRER 4518 - &5t
SREERE - RE - EEA STM £48 - (EBKIE - BEEEEBE/mEE (20 FEIE)
3D GUI and Materials Studio Introduction ~ More 3D functions and model building »
Crystal Structures, ICSD and CSD - Density Functional Theory - Methodology and
Application ~ Atomic Ornitals and Chemical bonds - Bond length, vibration frequency,
lattice parameter and bulk modulus - Band Structure theory, semicondector, insulator
and metal ~ magnetic properties of materials (VCA) » Phonon Spectra, specific heat
calculation and phase transition temperature ~ electronic spectra, refrativity and
dielectric function ~ IR aborption and static dielectric function ~ NMR and atomic
structure - surface reconstruction, workfunction and STM image - Chemical

reaction, activation barrier and free energy (Molecular dynamics).



REBEEESREZEARM(111-114)

Elective Course Syllabus (111-114)
wEBIEZR B (S0744) (3,0) The Special And General Theory Of Relativity
HUERAEE M RIE -~ Lorentz #3% - Minkowski f5ZE ~ U MEHERE - ENHHEEMEZE - &
Mz FWE=E8RE - BEREMBFEHFEIR - Schwarzschild # -~ Friedmann- Robertson-
Walker 2
Newtonian relativity, Lorentz transformation, Minkowski spacetime, four-vectors and
tensors, gravitation and curved spacetime, vectors and tensors on curved spacetime,
Einstein equation, Schwarzschild solution, Friedmann-Robertson-Walker solution.

HEFE (S0082) (0,3) Optical Electronics

ITHRFEIREG - 38 MES - SRl eR B M S BT E RIE R
Fundamental theory of LED, LD, Detector, Optical fiber and opto-electronic
instruments.

IS FE (S0373) (3,0) Digital Electronics

Hfusest - EUH - MR BER - MERENERE - A5EESEE - BEbEET - W
Res  FARER - REBZRF - EEWAE -

Digital Design : Binary System , Boolean Algebra , Logic Gates , Simplification of
Boolean Functions , Combinational Logic.Analog Design : Amplifiers , Frequency
Response, Feedback , Operational Ampilifier.

FIERMNEBME (S0734) (3,00 Optical Processes In Semiconductor
NABFERMRPZBEH FEZEEBRB 2B PRI, 8557 EIFEREFHS| DI
BN, ORE, E5HEESRITE

Energy Bands, absorption, emission, radiative recombination, non-radiative
recombination, pressure, temperature, electric field, magnetic field.

BECY 2 (S0203) (0,3) Fourier Optics

—HERIASREA R A AT, A E 4R 51385, Fresnel 1 Fraunhofer 457, [EFAYC 2 2 AR EN Y 2
DI, BTSSR RBRARR DN, &M -

Analysis of 2D Signals and Systems, Foundations of Scalar Diffraction Theory, Fresnel
and Fraunhofer Diffraction, Wave Optics Analysis of Coherent Optical
Systems,Frequency Analysis of Coherent Optical Systems, Holography.

SrEMESFEIEEMm (S0829) (0,3)

Introduction To Quantum Information And Quantum Computation

EFNERE EFRIEE EFRYER EF8X ERin

Principles of Quantum Mechanics, Quantum Cryptography, Quantum Teleportation,
Quantum Computations, Experimental realizations



REBEEESREZEARM(111-114)

Elective Course Syllabus (111-114)
EFERFZE ( T0136 ) (1,1) Research Seminar / #3232 ( S0150 ) (1,1) Special Topics In Physics
RMRHBEEANE - 285 FZMMR ZHERE - BRBRSHE  RELEBRNO.
WRBORYIEREE ; 53— H  WREYVEZIAGZEMER -
In the 4th year, we provide students to do real research on a variety of active subject
areas in our department. Students will obtain the ability to analyze and solve the
realistic problems as well trained physicists. Furthermore, frontiers in different physics
fields will also be highlighted in this course.



