MIRERE (S0547) (3,0)

YIIREHE  BigYE-AXE - EmYIE-REE NE - HEREENER  ERYE-E)
iR REYIE SR -

Physics and Philosophy, Experimental Physics and Astronomy, Theoretical Physics and
thermodynamics, Relativity and Gravity, Gondens-matter Physics, High-energy Physics.

EEERR (S0640) (3,0)

FEBEYBRERAE - 82  AEFER  BraRE  SCHVCBRETY - B2
FEBIEIRER - RTERE - BEMaTHRERR - XFRE - OB - T5KE
R IR - £BENES -

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.

tE#EEm (E1173)(3,0)

EAW Linux BIELIRIES ~ Fortran WE S REREE  REMES - EE - &L
A~ 1EE - fES) - BIRENERE - EEEHEEEE (Gnuplot,pgplot,IDL,Matlab B R EEIA
TE)

ZEHE (E0768) (2,2)
FEBH B [FERE - Romberg integration] ~ &R 42 [#EfE4EZE - LU decomposition
[2FERE ~ AR ~ NIAMURIMEE - FEERR - BWMoAE -

MR BUESBRKHER  RMRE - ZE00RMURRMASE - SIMVMERNSKEURER
WS - (W5 B BREXNEERAUEBRE - LN NEREEZNEE - SE2EBEN
RLC EIEERE - Z0ARRMD HIZCEREEMED - HREMoI MR Bt B EENE
AUZEAS - )

71E() (S0836) (0,3) / FEANE(Z) (S0868) (0,3)

LN TIHESR -  DRFRAH AL - BIRRFHE - BEIRE - IEREIRE (B1F) - JFEM
SEREZLXPRES (EIE)  BERMR (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).

EIRE (E0722) (3,0) / FEAHZERE (S0397) (3,0)

BT AENAEMNAERER AR EASNHERNMEER - AU E-FHENER
NEYEIR - EEWAR - —EHIRABNSENEREEIRHEE -

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)

FHEE - XE% - 2SR - EME - 2BBEE(E - 25
FH#A  ANAKRZEIR -

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\

28 iR0T - REEDE

|

oK IREAERT (S0372) (0,3)

BHOR T - BiiER - BRAAOREE - BURMAE T - BB KR - THRDBK
DBC ~ RRIK 88 ~ UK R4 -

Fundamental of electromagnetic wave, transmission line theory, transmission line and
wave guide, microwave network analyzer, impedance matching and tuning, power
distribution and divider, microwave filters, microwave system.

sTEYIE (S0703) (3,0)
fEHIRAR Fortran based Package RiEE 4 (YR - WEERAMBEF RN BENESR
IhERAE  MPELAD - S5E2ES - 0 FENBER - B - EFRA - BEEEE -

Aat 25w (S0819) (0,3)

RERZBHET - BR--BRERT--BREES M  IBBRKR AT - BRERZBAESE - #@HEVR
ZRNE - RE--ERENBRE KL --BERENERS - BEXR--HERE  BREEF - MRE
=A

afg °

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.

EESYDIEELER (S0869) (0,3)

B PRUR FAE B ERAS - REEPARMKER - *®BHEY S - MR NBEREBHE -
MRIREEME - MRINEREGEME - BRI AEEN -

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.

RORBHR G5 (S0885) (3,0)

TR ) BROBEN—RBERENRE - BEEZRFTERARE T - #MilernE
BEESY - LUREARRNERE
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.

EFE(Z) (E0689) (0,3)
BEWAER - ZHRSIBAR  SAREMRE - B - 1528 -



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



FERYIE (S0058) (0,3)

MHEFEEMRUUIRFERTh Y -

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

FEFYEE (S0684) (0,3)

HBYEME  SHIKEME - EBRAS BRIRAF  IKEFEZRS - oM - JeirEN -
GBEWwm -

Fourier Optics ~ Nonlinear Optics - Laser Optics - Fiber Optics - Polarization ~ Theory of
Multilayer Films ~ Optical Properties of Materials.

FEZ MR (S0770) (0,3)

BYE  FERNCEUE - 31058 - XGEEM - EFFNEREFRE - XM - R&HE
RS - BERERNG 2RI - AME - X FRIEBNT

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

YIRELER 54 (—) (S0835) (3,0)

R MMAmESRREEEMRE (BRUEEFEAEREZEME) -

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

YIERIBIE757A(Z) (S0837) (0,3)
sRE DT A D 210 ~ BFEm - I MRBEE DX -
Tensor analysis and differential geometry, Group theory, Green's functions, Variation.

E£Y3EEER (S0870) (3,0)
EEAYADFZINERGERE - BBE N B  REEEBHESYESRSEEYETINER -
TYRPIREERFEN - EYE N FZBEENENRE -

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.

ElRs438 (S0125) (3,0)
eeReAnts - KBS - MISEA BT  BHSEFELRRE  BEFRGRE  EBRTRE - F
B

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

ElR&43E(Z) (S0127) (0,3)



ToRER BRI AR (BRF - Rk~ B(EF ~ IR+~ BlF)  NEEFBMR - wWEM
B (It - IR ~ BN - ) - MR - BEEE -

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.

£ 7128(—) (S0310) (3,0)

WREHNT BT HRAERN  AAERE . —HS 24 AMEREKRERE - BENEEE -
REERREHDE - MEER - POSGRS SIRTRF - 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.

£ 712(Z) (S0583) (0,3)

BHENE - BEBENR - FENFUE - —#BHUETFRF =S FRTEN - TEME
2w~ BAEE - WKB Bl - #93% - Aharonov-Bohm & « 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.

sTE#K (S0399) (3,0)

moas 3D B2 T EE Materials Studio #RiRAFT ~ 3D BT EASMHRFEFEIRERE - &2 &
mRisils  BRANARSRREBERNEZER BEZXEWZEZEER - TBRAN R
FEIBEBERES FREER - RARREREBERMUAIFIEEEBRIREES - 5F4 8
BT FERABEENETARE  SEREREERE - UKTBNEREHERE - # &
MHRREEENETE ( SERSETLIR ) - BEFERAMRIIERNETERBRAMERE
B RIBOGCRE ~ FHRENEBRE - AIMRRBOCEEFNERH - HUMEIRER 418 -
STEREER  RE - EFEA STM £4& - (EERE - JEEEEBHEE (20 FENETE)
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).



mEEEFRBLY W (S0744) (3,0)

SR 4 RIE - Lorentz B2 - Minkowski IFZE ~ A0 EERE - EHEEMHSZE -
g fisx tOEHERE - 2RENEEHET - Schwarzschild # - Friedmann-
Robertson-Walker f#

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)

NHBFERES « 35X _fRiE - R S N E TN ERIE R
Fundamental theory of LED, LD, Detector, Optical fiber and opto-electronic
instruments.

FNIEFE (S0373) (3,0)

HURRET - &N - AR BiER  mEREEVERS - A5BEERS - fALLRET - W
Res ~ ERERE REZRF - EEWAER -

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

FERNEMUE (S0734) (3,0)

MTHEFEREMRDIES FESAIEERE 2 BREPPIRENRIN, B5TEIFRSEEILIR
REN, mE, BERESRKITE

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

2 RIE (S0838) (3,0)
(1) JeHIRIRE  BEMER - RS - HEILINEIR - AR - BUEAR  REHES
MRIBE - KEEE - BEKE  ADFHAEEE - 1EIRiE -

(2) A ARIRIE  JCMABES - 4955 - LAN 4355 - FDDI 49 - CATV #8588 - JoMlABisaest -
(1) the principle of optical-fiber optics: Snell’ s law, total internal reflection, graded
index rod lens, fiber optics, numerical aperture, line-width and band-width, material
dispersion, wave-guide dispersion, modal distortion, maximum allowable modulation
frequency, and integrated optics..

(2) the principle of optical-fiber systems: optical-fiber network, LAN network, FDDI
network, CATV network, and the analog and digital network of optical-fiber.

B2 (S0203) (0,3)

— RN SRR R 0 AT, AL 245 51385, Fresnel Al Fraunhofer #4257, [E58Y6 2 2 F 00K Eh o B2
o, EIFRENERGRERD T, &I -

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.

SFEMESFEEER (S0829) (0,3)

S NERIE EFEHE, EFEMER 785 SRR

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

FE@IE (T0136) (1,1)/ ¥3E=E (S0150) (1,1)

RMREBEEXRE - SEA TEZMMRZHBRRE - BBRERSE  FELERNT D
RERYIERRE ; 5—HH  TREVESREZEHMERE -

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.



