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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. BHFE4LHK Course Title 165 Modern Optics
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2. Y)F & Physics department
Originating Department

HEHS
3. PHY307
Course Code

4.  RE%5 Credit Value 3
5. BRI kit Major-Core
Course Type
TR
6. 7 Fall
Semester
, (EREE PAHFSCRE, HOH BRI PPT i
' Teaching Language Language: Chinese; Textbook & Notes: English
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R # iR &/ Junfeng Dai
A R E SR, WFIE R 3 ##%/ Assistant Professor
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all instructors)
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Credit Hours N/A N/A Exclude examination week
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Pre-requisites or Other .
Academic Requirements General Physics B (II) (PHY105B)

JREERE. HEFEIML KRIEAM I AT OBRAE, BRI IRIE RSB TR
Courses for which this course | This course is a major-core course in physics and is also a prerequisite course for the
is a pre-requisite course of laser principles.
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Cross-listing Dept.
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JRHEAE . A ARTERE ), SAAENAEN AR e 5P BAE R B DU A6 2 R BONRZIGR, N
HE— P2 STRO BRI NS 220 4T B SR JE

Modern optics is focused on the study of basic properties of light, the law of light propagation and the interaction
between light and matter. The main contents of this course include the basic properties of light and its interaction with the
matter; the law of geometrical optics and basic theory of imaging, microscopy technology; the principle of interference,
typical interference devices and their application; the principle and phenomenon of diffraction, Grating technology and its
application; the principle of the polarization state of light, the inspection and conversion of polarization state, the
application of polarization interference technology; the principle of laser generation. Through this course, students should
be able to understand the basic concepts and principles of optics and its typical applications, which form a solid
foundation for further study of laser technology and optical research.

iz 2 51 SR Learning Outcomes

BEARREE, A R T RS BRI R JGrE A I R SATIEST, G AT RdR,  TRRJLDe s B LK
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Through this course, students are expected to understand the basic theory of electromagnetic fields, the
transmission and reflection of light at the interface, the phenomena of interference, diffraction and polarization. Besides,
grasp the basic principle of geometrical optics and aberration, Fourier optics and modern optics (including laser principle
and nonlinear optics)

BRREAREHFEAN (RRETUIONE, MRRENBFNATAHIOC RSB, #EH HAEY
FEHAN

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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5)
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The mathematics of wave motion (1577 FR B A )
The first week: The mathematics of wave motion. (%i—J&: BiEsh T FEIEUAHIAR)
Electromagnetic theory, photons and light CHEREZIZ G, SGTHDE)

The second and third weeks: Basic laws of electromagnetic theory, electromagnetic waves, energy, radiation,
light in bulk matter, the electromagnetic-photon spectrum. (55 = HBEEZHEAREIE, B, fiE,
R, SCEYIBMIAER, e

The propagation of light (Gt#I1EHE)

The fourth week: Rayleigh scattering, reflection, refraction, Fermat's principle, the electromagnetic approach,
total internal reflection, optical properties of metals. (ZEVUM: FRENELS, SO, T4, D JRBE, Zwirry
2, BREUEEBRCFERD

Geometrical optics  (JLA)E2%)

The fifth and sixth weeks: Lenses, stops, mirrors, prisms, fiberoptics, optical systems (5 FHAINE: &5, 5
T BB BLF, LERSD)

More on geometrical optics (5 £ 3T J L )62%)

The sixth and seventh weeks: Thick lenses and lens systems, aberrations. CGE/NAI-GE: BEEFEMNERE R

4, WA

The superposition of waves CEHIE D

The eighth and ninth weeks: The addition of waves of the same frequency and different frequency, anharmonic
periodic waves, nonperiodic waves (including the fundamental Fourier transforms ). (&5 /)\FILE: EFREFA

SR BN, AR A, AR e CRAE M B AR D

Interference (F¥#)

The tenth, eleventh and twelfth weeks: Conditions for interference, wavefront-splitting interferometers,
amplitude-splitting interferometers, types and localization of interference fringes, multiple beam interference,
applications of single, multilayer films and interferometry. (4. +—Ff+Z/: TE&M4, EERETH
0 PRIBESZTF WAL, FHRGINET, LT, REMZZEFEAD

Diffraction (£759)

The twelfth, thirteenth and fourteenth weeks: Frauhofer diffraction, Fresnel diffraction, Kirchhoff's scalar
diffraction theory, boundary diffraction waves (55—, +=F1-+VUE. KRERATH, R /RATH, HRER
HITE G, AR

Polarization ({fi#&)

The fourteenth, fifteen and sixteenth weeks: The nature of polarized light, polarizers, dichroism, birefringence,
scattering and polarization, polarization by reflection, retarders, circular polarizers, polarization of
polychromatic light, optical activity, induced optical effects-optical modulators, liquid crystals (V0. A
TSR WMIRAIIER, AR, Tk, W, B RRIR, RET SR, R, BEWiRFE, EEJEH
iR, e, Jer LR E RN

10) Modern optics: laser and other topics (FIACIGAE: 0% DA K Hodts 32 850)

The sixteenth week: Lasers and laserlight, nonlinear optics. (35175 BefARL L2

it REE 2 %%kl Textbook and Supplementary Readings
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{5 5E # b ITextbook: Optics, Eugene Hecht FKIEAK Mg, srabid it

HE#E 2% Bk Reference: Yo7, BAHLE B, LR H ARk
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PALTER TRAli [8] SERBRS A BLALT By
Type of Time % of final Penalty Notes
Assessment score

H & Attendance

WRERI 10% CFSMInS
Class /bonus)
Performance

NS 40%

Quiz

PR E Projects

SERHAENE 10%

Assignments

HHER
Mid-Term Test

HARER 50%

Final Exam

BRI E
Final
Presentation

HE (TRESE
35 A VPG T
b=

Others (The
above may be
modified as
necessary)

1843773\ GRADING SYSTEM

MA. +=2%4iH] Letter Grading
OB. —&id4r#l GEX/AEL) Pass/Fail Grading

R ##t REVIEW AND APPROVAL
FZRERBECEIUTTHHENRR S HIEE

This Course has been approved by the following person or committee of authority

MELRFFRIERAS

Education Instruction Committee of Physics department




