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lintas What is Light?

> A Wave-—-
?ElecTroMagneTic RadiaTion
? \as and

2 A ParTicle—

P s discreTe and ‘counTable’

? \as and

® Speed = 300,000 km/s

N




Electromagnetic Waves

Electric field e
Magnetic field magnetic fields

® Oscillating ElectroMagnetic Waves * Wave travels at

® Speed: ¢=3.0x 10 m/s <
® Frequency and Wavelength: Wavelength, A
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c=fA
ncreasing frequency,
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Interference

SuPerpos'.T'.on

ConsTrucTive
DesTrueTive

Space and Time

Node PaTTerns
BeaTs




lite tacis

Photons Rule!

2\ aTom per € cubic meTers
24300 million p\noTons per cubic meTer

- A\lerage VY000 eV eacw
? 3 Kelin mieroywave background

? Discovered wiTh a SaTelliTe TV anTennal
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Catch Photons:
The Photoelectric Effect .

2 PwoTon energy is used To £ree -

an elecTron €rom a meTal

? Explained by EinsTein in
\ 40§ (1921 Nobel Prize)
E=hf
® Twe OTher €amous eayaTion

2

N E=mc
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Make Photons:
Light and Atoms

? p\noTon exciles alom

P exciTed aTom emiTs phoTon

? phoTon sTimulaTes exciTed aTom
To emi T p\noTon (LASE.R)




The L.A.S.E.R.

® LighT !

electronic oscillator

= AMP\\-é'\caT'\on by

? STimulaTed
?® Emission o€
? RodiaTion
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Semiconductor Laser

conduction band

pholon exciTes elecTron—\Wole pair

>
ﬂ

valence -band

conduction band

.

emits photon

valence band

conduction band

photon stimulates to emit
photon (L.A.S.E.R.)

I.ﬁl l
i

valence band



What IS a Photon?

a) An Electromagnetic
b) An Energetic
C) (‘wave-particle duality’)

(we don't really know)
e) Will this be on the
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