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Thin films are used commercially in anti-reflection coatings, mirrors, and optical filters.
They can be engineered to control the amount of light reflected or transmitted at a surface
for a given wavelength.
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The optical path difference (OPD) of the reflected light
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But, Snell’s law of refraction states that
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The optical path difference (OPD) of the transmitted light
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Dball (38 21t cos 0

u =1 for air thin film
cosf=1 for normal incidence
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Michelson interferometer
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Michelson Interferometer Animation

https://www.youtube.com/watch?v=UA1gG7Fjc2A

Newton's Rings - Amrita University

https://www.youtube.com/watch?v=PU-SeNflRcs
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» Depends on reflectivity and transitivity of surfaces.
» Non-equal (bright and dark) fringes.
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What to learn in this lecture?

» Diffraction of light waves
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» Diffraction Grating
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Diffraction of water waves

Diffraction of Sound Waves
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Diffraction pattern of red laser beam made
The diffraction pattern that appears on a screen  on a plate after passing through a small
when light passes through a narrow vertical slit. circular aperture in another plate

Diffraction on a sharp
metallic edge

https://www.youtube.com/watch?v=X38rQWR ‘
UjXU&feature=youtu.be 3 gaal
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Diffraction of a scalar wave passing through  Diffraction of a scalar wave passing through

a 1-wavelength-wide slit a 4-wavelength-wide slit
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Diffraction Grating (<hidl L) Jeal jgjse

sleDavid Rittenhouse Ussbeiil ) 2 (S e (STl Aol 53 3 30 J5Y gl 55 me 588 ) Bl 3 il
Qa8 55 el pasiin 1819 sle Fraunhofer ses s bl o aaasi ael Jis alalas o3 (S) 5 1785
Chlaliia ér_ MJ\}M grooves Alatd Jazs 2 gaall s @4..44 ('as..j AR o gl laa analyzing
Ga Jsomall o Sh Al gLy Ay sluie sl oda (S5 5 Sama ) ala) pha o Lo e Ayl
Gl sda Jae o yiale Ll 5o jaall Gl Ly ) oy Al 5 ) siall slits BRSN e lan S dae
photographic 4l sis day,d e sl glass plate ala) 8 e 4))sie lasha etching s
& 13 5 transmission grating & s (caw) 4ild A ¢ sl jay (S5 0aall aread o3 1) slide

reflection .grating (»Sle )5 3ne (cann 438 LusSle 3 g0 (0 daparal

M= 0N

i_ollinmated
bearn

e ————__

20



The diffraction pattern
produced by a
monochromatic light
source (top) and a white
light source (bottom)
incident on a diffraction
grating




Multiple Slit Diffraction

http://www.cabrillo.edu/~jmccullough/Applets/optics.html
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What to learn in this lecture?

» Polarization of light waves



Polarization <Uadiuy!
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Polarization of Light

E9qgpbtOv5HW

https://www.youtube.com/watch?v
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Firstly: Polarizer and analyzer —Jiaall g qulaiiol)

Polarizing material reduces the intensity of light passing through it.
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Liquid crystal display (LCD) Jilad) g sld) (i AL
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LCD Technology: How it Works
https://www.youtube.com/watch?v=0B79dGR19Tg
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