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https://www.youtube.com/watch?v=GulHHQegAlU




La llum: Ones o particules?
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How to imagine the wave-particle duality.




Ones o particules? Totes dues coses
alhoral

Magnetic field Electric field




Efecte fotoelectric: llum com a particules
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Efecte fotoelectric a les cameres

Carregues induides per fotons
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La llum com a ona




Llei de Faraday
Magnetisme i Electricitat van de bracet

http://phet.colorado.edu/sims/faradays-law/faradays-law en.html




Radiacid electromagnetica d’una carrega
oscil-lant

Radiating Electric Field from an Oscillating Electric Charge
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Zoom view of oscillatory
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http://phet.colorado.edu/sims/radiating-charge/radiating-charge en.html




Camp magnetic (B) i electric (E) oscil-lants
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Ones electromagneétiques
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Les ones interfereixen Constuctvs
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https://www.youtube.com/watch?v=hw3HkZ77iG4




Patrons d’interferencia
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Interference Patterns:




CDs i DVDs

5 micres = 0,000005 metres

1 micra = 0,000001 metres



Interferencia de la llum amb CDs i DVDs

{Left-pointing 1st, 2nd, and Oth Order
3rd order, and all higher order 15t Order
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dsinfd = mA




Difraccio amb un cabell huma
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Més enlla de les ones: la polaritzacio de la llum
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Llum no polaritzada

Random polarization

Direction of ray
(of propagation)



Llum linealment polaritzada
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Llum polaritzada circularment
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If this wave were approaching
an observer, its electric
vector would appear to be
rotating counterclockwise.
Thia ia called nght -

circular polarization.




Llum polaritzada el-lipticament

direction of
propagation
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direction of
propagation

%

If this wave were approaching
an observer, its electric
vector would appear to be
rotating counterclockwise.
This is called nght -

elliptic polarization.




Com es pot polaritzar la llum?




Dispersio de llum per molecules

[
w

Rayleigh scattering gives the
atmosphere its blue color
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Percent Scattering of Direct Sunlight
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Polaritzacio de la llum al cel
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Rayleigh scattering gives the
atmosphere its blue color
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The yellow appearance of the noon-
day sun is due to the scattering of

the higher frequencies of sunlight.




Posta de Sol

Rays from Sun
{during mid-day)

Eays from Sun
{during sunset})




Us de polaritzadors en fotografia: el cel
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Polaritzacio del cel a la posta del Sol
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Efecte de la contaminacié en la polaritzacié
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Les abelles perceben la polaritzacié de la

P llum al cel
Sun
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Els nostres ulls també poden percebre la
polaritzacio de la llum!

Efecte Haidinger

Polaritzacio de la lum

Ull dret

30



Polaritzacid per doble refraccio

The two refracted rays passing through
\ the Iceland Spar crystal are polarized
with perpendicular orientations.



Calcita (espat d’Islandia)

unpolarzed
light
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Calcita (espat d’Islandia): jugant amb la llum
polaritzada

https://www.youtube.com/watch?v=4byrfj5ZJ9E




Polaritzacio per filtres de Polaroid
The Picket Fence Analogy

When the pickets of both fences are aligned m the vertical
direchion, a wvertical wibration can make 1t through both fences.

When the pickets of the second fence are horizontal, werhical
wibrations which make 1t through the fivst fence wall be blocked .

Axes aliped parallel to each other #Axes aligned perpendicular to each other



Polaritzacid per reflexié en dielectrics

Light Light

Reflection of light off of non-metallic
surfaces results in some depree of
polarization parallel ta the surface.



Eliminacid de reflexos en fotografia

[’us de filtres polaritzadors redueix
Ienlluernament provocat per reflexos



Com podem
u veure pel-licules
en 3D?




Com percep el nostre cervell
les tres dimensions?
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4 Imatges amb 3D, sense llum

polaritzada: els anaglifs

Red-green anaglyph

Percepcio 3D al cervell,
codificant amb els colors
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Com podem veure pel-licules
en 3D fent servir la llum
polaritzada¢é



La llum de la pantalla esta
polaritzada?



Pel-licules 3D amb ulleres que polaritzen
la llum

Polaroid with horizontal ST

polanzation axis

horizontally : both horizontal

arized and vertically
polanzed st
light filtered polarized ligh

-- ) from screen

Polaroid with
—* with verticle
polarization axas

, vertically polansed light
filtered

Labeled By Ali Khan




Televisors 3D amb llum polaritzada
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Televisors 3D amb llum polaritzada sense
ulleres: nova generacio

Les lents polaritzades es posen just davant de
la pantalla de la TV, i redirigeixen les imatges
als ulls dret/esquerre.



Com funcionen
m les pantalles de
= cristall liquid?
LCDs




Pantalla LCD

Llum de rerefons

Cristall liqui

, Llum visible
Transistors

Polaritzadors



LCD: principi de funcionament

ON

LIGHT GOES THROUGH

OFF

LIGHT IS BLOCKED

Polarizer

Color Filter
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— TFT Array
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Cristalls liquids
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La polaritzacio de la llum més enlla...

Fons cosmic de microones (cosmic microwave
background, CMB)



