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Light exhibits various interactions with electrons. To understand the essence of this feature, we need to study the nature of

i

light by considering it as either wave or particle. In this lecture we study both these aspects from the point of view of
photonics. The lecture covers coherent photonics phenomena such as laser oscillation. Meanwhile, to properly understand
optical phenomena that take place in organic/polymeric materials, we learn fundamental aspects of light e.g. propagation
and interference of electromagnetic waves.
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FEDEEFIZ Learning Objectives
H | B#RF Lk

MEDOHRDH

BRRE 74 b~
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BHE DOEIE

% | Electromagnetism and light
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Light in matter
Electromagnetic waves and photons

Coherent phenomena in photonic materials

Propagation of electromagnetic waves

Y

BE2DERE O FHEE# / Fulfillment of Course Goals (JABEE ES&ERIB D &)

B | IO | ik

REEHEIER Course Plan

No. IEH Topics AZ Content
1 B | EKFet (1) K& BT
= | Electromagnetism and light | Light and electromagnetism
(1)
2 BH | EMRFet (2) Maxwell FREADEEU BT 5, N7 MILEITOYSHZ F3,
% | Electromagnetism and light | We understand the importance of the Maxwell equation and learn the beginning of
(2) vector analysis.
3 B | B#KFLH (3) Maxwell XD O BHEOARBANED L 5 ICEMNEHRT,
% | Electromagnetism and light | We show how the electromagnetic wave equation is derived from the Maxwell
(3) equation.
4 H | ERFEE (4) FDRN T BRI
% | Electromagnetism and light | Polarization of light: linearly polarized light.
(4)
5 B | ke 7+ b (1) HOKEBME (BHEK) CRFMHE (74 b)), ZRMBE,
& | Electromagnetic waves and | Electromagnetic waves and photons (1)
photons (1)
6 B | 8ok e 7+ b (2) HEHME
% | Electromagnetic waves and | Photoelectric effect.
photons (2)
7 H|obe—Lyha7x b7 | BAS EFERE,
Bx (1)
Z | Coherent  phenomena in | Spontaneous radiation and stimulated radiation.
photonic materials (1)
8 H|oe—Lybha7x b= | L—H—HiR
RE (2)
Z | Coherent  phenomena in | Laser oscillation
photonic materials (2)
9 H | #EOFDHK(1) BHIEORMEA Y E—F VR
& | Lightin matter (1) Characteristic impedance of electromagnetic wave
10 H | WEoFhok (2) BHOEZE T rI)LF—DRNE L TERT B,
Z | Light in matter (2) We understand electromagnetic waves as a flow of energy.
11 B | BHCEOEE (1) BHIE DRSS & FEid
& | Propagation of | Reflection and transmission of electromagnetic waves.
electromagnetic waves (1)
12 H | EHEOEE (2) EBHLE DT
% | Propagation of | Interference of electromagnetic waves.
electromagnetic waves (2)
13 B | BHGEOEE (3) T 2R E EER
Z | Propagation of | Propagating waves and standing waves.
electromagnetic waves (3)
14 B | EEOEOBET BIBFE— AV b EEET BIURFH O DEHLR DS

Z | Radiation of electromagnetic

waves

Dipole moments and electromagnetic radiation from moving dipoles
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H| &0 EEONBRETF LD D,
Z | Summary We summarize this class.

H ZOMBEEET D ICIE. ERNFY. ERBHST. IRKE) - KE. FhFo56h0 5, 18EBH LEZNULOBEMZER
BLTEBLZEDPRETH D,
= | To take this course, it is necessary to have passed the examination(s) at least one of basic mechanics, basic

electromagnetism, oscillation and wave motion or(and) statistical mechanics.

= ZOMBEOEEBICHL T, ERBEUAFOEMEZIME L THEL I Lx@ LY,
Z | Having the credit of basic electromagnetisml is strongly desired to take this course.

FFICIRE L AL,

Not designated.

EHRRICL 5,

Assessment of achievement is made mainly on the score of the examination at the end of the semester.
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