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g Thomson

... he achieved the most
brilliant work of his life - an
original study of cathode rays
culminating in the discovery
of the electron, which was
announced during the course
of his evening lecture to the
Royal Institution on Friday,
April 30, 1897.

Joseph John Thomson (1856-1940)
http://nobelprize.org/physics/laureates/1906/thomson-bio.html
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C=Cathode
A;, As = Collimating anodes
S = Phosphorescent screen
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— Electron

Positively charged matter
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b7 Rutherford

Ernest Rutherford (1871-1937)

Center for Active Plasmonics
./ Seoul National University Application Systems




v

Zinc sulfide .
Microscope

Alpha Screen

particles
| |

Radioactive
substance that
emits alpha
particles

Thin
metallic

Lead foil

collimator

19 4.2 Rutherford®l Atet AS

s Center for Active Plasmonics
' Seoul National University Anplication Systems




"/

W
@ Target nucleus
WS 1R Incident

o particles
e e

ELe <
=

© 2005 Brooks/Cole - Thomson

Center for Active Plasmonics

Application Systems



b7 Rutherford2 X} 2 &

// \\

/. @ O
/ \
/ O \
| g O

. . ’
Electron+—0O positive nucleus /

\
\ ) S¥
N e .’

~ -

—_— —_

Center for Active Plasmonics
(i3 Seoul National University Application Systems




Planet's arbit__
e . e,
-

# M

En-tl‘--qorn!tﬂ‘__—_ & gL, [T5

. e ST et

N i B e
b Sl o
| it ke R e S g
| Sun / " =T

| bl
la)

ioczal bm dla Carth's Arkbit (21 At A

Center for Active Plasmonics

Application Systems



.y .
Y Dilemma

Radiated light of
R ever shorter A
g el —
\
=
f cycles/s

© 2005 Brooks/Cole - Thomson

e Center for Active Plasmonics
1> Seoul National University Application Systems




= 2?2 - Maxwell’s Equations
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b Oh, My God...

< Visible >
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3 Bohr

Niels Henrik David Bohr Niels Bohr Institute Group Photo 1960
(1885-1962)
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mvr=ni (n=123,..)
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De Broglie

2rxr. =nA

n

(n=12,3,...)

— Electron path
—— De Broglie electron wave

Circumference = 8 wavelengths
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Free electron

Energy,]  Energy, eV

0 0
—0.87 X107  —0.54

136 X10™°  -0.85
—242X107° 151

Excited states
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e Correspondence Principle

h— 0 or n— o : Classical limit

Example
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% 7 & &= (Stimulated Emission)

1917 Einstein
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% Laser

Light Amplification by Stimulated Emission of Radiation
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B 1 Laser2| & A}

e 1917 Einstein — Stimulated Emission
e 1940s Fabrikant — Bt AtSH
e 1950s Townes, Weber, Prokhorov, Basov — MASER
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e 1954 Gordon, Townes, Zeiger — = =°2| maser
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e« 1958 Schawlow, Townes - “Intrared and Optical Masers” ==
¢ 1960. 5. 16. Maiman — = =2| dI0| 4 =Z (Ruby laser)
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Charles H. Townes (1915-)
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b X =9| Laser — Ruby Laser
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