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Text book and references

B. E. A. Saleh and M. C. Teich, Fundamentals of 
Photonics, 2nd ed., John Wiley & Sons, New York, USA, 
2007.

References:

R. W. Boyd, Nonlinear Optics, 3rd ed., Academic Press, 
Burlington, MA, USA, 2008.

A. Yariv and P. Yeh, Photonics - Optical Electronics in 
Modern Communications, 6th ed., Oxford University 
Press, New York, USA, 2007. 
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What Do We Learn?

Week 1 (9/2, 9/4): Electromagnetic Optics (Ch. 5)
Week 2 (9/9, 9/11): Electromagnetic Optics (Ch. 5)
Week 3 (9/16, 9/18): Polarization optics (Ch. 6)
Week 4 (9/23, 9/25): Photonic-Crystal Optics (Ch. 7)
Week 5 (9/30, 10/2): Photonic-Crystal Optics (Ch. 7), Midterm Exam 1
Week 6 (10/7, 10/9): Fiber Optics (Ch. 9)
Week 7 (10/14, 10/16): Photon Optics (Ch. 12)
Week 8 (10/21, 10/23): Photons and Atoms (Ch. 13)
Week 9 (10/28, 10/30): Photons and Atoms (Ch. 13)
Week 10 (11/4, 11/6): Acousto-Optics (Ch. 19), Midterm Exam 2
Week 11 (11/11, 11/13): Nonlinear Optics (Ch. 21)
Week 12 (11/18, 11/20): Nonlinear Optics (Ch. 21)
Week 13 (11/25, 11/27): Nonlinear Optics (Boyd, Chs. 1-3)
Week 14 (12/2, 12/4): Ultrafast Optics (Ch. 22)
Week 15 (12/9, 12/11): Ultrafast Optics (Ch. 22), Final Exam
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And God said, “Let there be light,” and there was light.
God saw that the light was good, and he separated the 
light from the darkness. 
(Genesis 1:3-4)

Light
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• We all know what light is; but it is not easy to tell what it is.

- Samuel Johnson

• Wave property: Electromagnetic Wave

• Particle property: Photon

Light
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History
- 1665 Grimaldi

- 1678 Huygens

- 1704 Newton

- 1804 Young

- 1818 Fresnel

- 1860 Maxwell

- 1882 Kirchhoff

- 1905 Einstein
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Newton

Isaac Newton 

(1642-1727)

J. Hakim, The Story of Science – Newton at the Center, 

Smithsonian Books, Washington DC, USA, 2005
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Young
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자계(자기장)의 변화 ⇒ 전류 유도

변압기

발전기

Faraday의 법칙
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Faraday and Maxwell

J. Hakim, The Story of Science – Newton at the Center, Smithsonian Books, Washington DC, USA, 2005
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James Clerk Maxwell (1831-1879)

전자기에 관한 방정식 정립
(맥스웰 방정식)

전자파의 존재 예측

빛 또한 전자기파의 일종

전자파의 속력(빛의
속력)은 초당 30만 km

맥스웰 Maxwell
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Tragically, Hertz was as unfortunate with his health 
as he was fortunate with his talent. The first sign of 
trouble was a series of toothaches in 1888, which led 
to removal of all his teeth in 1889. By 1892, he was 
suffering from pains in his nose and throat, and was 
often depressed. His doctors could give him no 
satisfactory diagnosis. Several operations failed to 
provide permanent relief. By December 1893, he 
knew he would not recover, and in a letter he asked 
his parents "not to mourn... rather you must be a little 
proud and consider that I am among the especially elect 
destined to live for only a short while and yet to live 
enough. I did not choose this fate, but since it has 
overtaken me, I must be content; and if the choice had 
been left to me, perhaps I should have chosen it 
myself."
Hertz died of blood poisoning on New Year's Day, 
1894; he was thirty-six years old.
--- From 'Great Physicists' by W. H. Cropper

Heinrich Hertz (1857-1894)

Hertz

발표자
프레젠테이션 노트
Figure 1.4 Diagram of the Michelson interferometer. According to the ether wind concept, the speed of light should be c - v as the beam approaches mirror M2 and c + v after reflection.
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전자파의 발생 예 (안테나)
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Guglielmo Marconi (1874-1937)

Marconi
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Max Planck (1858-1947)

In 1900

“After some weeks of the 
most intense work of my life, 
light began to appear to me 
and unexpected views 
revealed themselves in the 
distance.”

Planck

발표자
프레젠테이션 노트
Figure 3.8 Max Planck (1858– 1947). The work leading to the “lucky” blackbody radiation formula was described by Planck in his Nobel prize acceptance speech (1920): “But even if the radiation formula proved to be perfectly correct, it would after all have been only an interpolation formula found by lucky guess-work and thus, would have left us rather unsatisfied. I therefore strived from the day of its discovery, to give it a real physical interpretation and this led me to consider the relations between entropy and probability according to Boltzmann’s ideas. After some weeks of the most intense work of my life, light began to appear to me and unexpected views revealed themselves in the distance.” (AIP Niels Bohr Library, W. F. Meggers Collection) 
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Annalen der Physik, vol. 17 
(1905)

“one of the most 
remarkable volumes in the 
whole scientific literature. It 
contains three papers by 
Einstein, each dealing with 
a different subject and each 
today acknowledged to be a 
masterpiece.” – Max Born

Young Einstein at the Swiss 
Patent Office in Berne

1905

발표자
프레젠테이션 노트
Figure 1.7  Albert Einstein playing his beloved fiddle, 1941.
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Nobel Prize in Physics 1921

"for his services to Theoretical 
Physics, and especially for his 
discovery of the law of the 
photoelectric effect"

Einstein

발표자
프레젠테이션 노트
Figure 3.13 Albert Einstein shown in a playful mood riding his bicycle. The photograph was taken in 1933 in Santa Barbara. (California Institute of Technology Archives)
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빛의 발생의 예
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Wave traveling in positive z direction

Ex
+= E0

+ cos(wt-k0z), for several values of t.

E and  H fields

of a uniform plane wave at  a fixed t.

전자파
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주기

주파수

파장

진공에서의 빛의 속력
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Energy

Momentum
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Einstein

Photon
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전자파의 스펙트럼
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Category of Optics
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The photon was originally called a "light quantum" (das 
Lichtquant) by Albert Einstein. The modern name "photon" derives 
from the Greek word for light, φῶς, (transliterated phos), and was 
coined in 1926 by the physical chemist Gilbert N. Lewis, who 
published a speculative theory in which photons were "uncreatable
and indestructible". Although Lewis' theory was never accepted —
being contradicted by many experiments — his new name, photon, 
was adopted immediately by most physicists.    
(http://en.wikipedia.org/wiki/Photon)

Photon - nomenclature
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Unit systems

System 0ε 0μ D, H Microscopic Maxwell Equations
Lorentz

Force per

Unit charge
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