Kateushika Hokugai (I760-1849)

A natureza ondulatoria da luz



O QUE E UMA ONDA

Propagacao de uma
perturbag¢ao, sem transporte
de materia

Na foto: a pequena bolinha
presa a mola, oscila apenas
verticalmente, enquanto a
onda se propaga para a
direita.

Nao ha deslocamento na
dire¢cao de propagacgao da
onda




ONDAS LONGITUDINAIS
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Onda sonora

As particulas do ar se movem para frente e para trds na mesma direcédo de
propagacdo da onda, mas em média elas permanecem na mesma posicdo.

Oscilacdo das particulas na direcéo de
onda.

propacdo da




ONDAS LONGITUDINAIS
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Exemplos de ondas longitudinais e transversais
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Principio de superposi¢ao




Representacao de frentes de ondas
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Frentes de ondas




Frente de onda egférica

raiog de luz

Frente de onda plana

fonte puntual
raiog de luz
Og raiog de luz 40 perpendiculares a frente
de onda e indicam a dire¢do de propagacéo da -

luz




Ondas Eletromagnéticas periddicas

Direction
of wave
travel

e=Af

e= velocidade de propagacao da luz = 3xI0° m/¢
f= frequencia da onda (unidade: Hz=¢)
A= comprimento de onda



E spectro Eletromagnético

Gamma Ultraviolet Infrared
Rays X-Rays Rays Rays Radar FM| TV |Shortwave| AM
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Visible Light
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Espectro Eletromagnético

THE ELECTROMAGNETIC SPECTRUM
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Difracao de ondas mecanicas
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Courtesy of Sabina Zigman/Benjamin Cardozo High School

Interferencia de ondas mecanicas
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At a beach in Tel Aviv, Israel, plane water waves pass through two openings in a
breakwall. Notice the diffraction effect—the waves exit the openings with circular wave
fronts, as in Figure 37.1b. Notice also how the beach has been shaped by the circular
wave fronts.

httpe://echephygics.wikigpaces.com/file/view/APPhysics CHS 7 pdf



E xperimento na Cuba de ondas

Refracao Difracao

diminuindo abertura da fenda/




Polarizacao

Ondag mecanicag

The Picket Fence Analogy

When the pickets of both fences are aligned m the vertical
direchion, a verhical wibration canmake 1t through both fences.

‘When the pickets of the second fence are honzontal, verhical
wibrations which make 1t through the first fence will be blocked.

http://www.physicsclassroom.com/class/light/Lesson-1/Polarization



Polariza¢ao

Ondag Eletromagnéticag

Electric field

A
Magnetic field /\
" |

| luz ndo polarizada

1

luz linearmente polarizada

http://hyperphysics.phy-astr.gsu.edu/hbase/phyopt/polclas.html




Polarizadores ou filtros de polarizag¢ao

) | Polarizadoreg
luz ndo polarizada

0-»

polanzed Polaroid
Light Filter

Polarized Whenmolecules m the filter Whenmolecules m the filter
Light are aligned vertically, the are aligned honzontally, the

Teacher seen
through two Polaroids

Axes aligned parallel to each other Axes aligned perpendicular to each other

http://www.physicsclassroom.com/class/light/Lesson-1/Polarization



Polarizagao da luz por reflexao
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http://hyperphysics.phy-astr.gsu.edu/hbase/phyopt/polar.html#c1

http://www.physicsclassroom.com/class/light/Lesson-1/Polarization



Principio de Huygens
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Franja clara Franja escura

[nterferéncia congtrutiva [nterferencia destrutiva

Viewing screen
(a) (b) (c)
Figure 37.4 (a) Constructive interference occurs at point Pwhen the waves combine.
(b) Constructive interference also occurs at point Q. (c) Destructive interference
occurs at Rwhen the two waves combine because the upper wave falls half a wavelength
behind the lower wave. (All figures not to scale.)

hitpa://echaphysice.wikigpaces.com/file/view/ APLhysics CH37 pdf



Duas ondas em fase
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Interferéncia construtiva

diferenca de caminho de A=diferenca de fage de 2m
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Duas ondas fora de fage Interferéncia destrutiva
NV A Y AN AN A diferenca de caminho de A/2=diferenca de fage de m




franjag clarag=interferéncia construtiva
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Coeréncia

spatially

incoherent coherent coherent

pinhole Wavelength
aperture filter

+ Raiog de luz que nunca ge cruzam, sejam eleg paralelog ou radiaig
+ “Trem” de onda perfeito em trég dimengdes, esferag concéntrica ou planag



