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How can we produce light ?
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What is light, anyways ?
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Intensity of light
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Point source of light;
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Interference of light:

Variation of Intensity
at a certain Distance

Young's Double Slit Experiment
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P = 5 (total absorption)

P = —  (total reflection back along path)
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Light Sail o8 -Sa?{_‘iﬁg

By Enic’ Orgwfar

White Sail — f f 50LAR SAILING

anc ks ications

Photons bounce off

Black Sail = E

Photons adsorbed

Springer-vVerlag, 1999

What color/material is the best for the Light Sail?
A) Black; B) Mirror-type; C) Blue; D) any
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Polarized light

Polarization of light

Unpolarized light
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Unpolarized light
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Refraction and
Reflection of Light

Normal
Incident Reflected
ray

Some Indexes of Refraction?

ray

Iledim Index Mledmm Index
WVacuum Exactly 1 Twpical crown glass  1.52
[ A — A Air (STP) 100028 Zodum chlonde 1.54
Water (20%C) 123 Polystyrene 1.55
Glass
Interface : Acetone 136 Carbon disulfide 163
I 92 Ethyl alcohol 126 Heavy fint glass 1.65
Sugar solution (30%4) 138 Sapphire 177
Refracted Fused quartz 146  Heawiestflint glass 1,89
ray Sugar solution (B0%4) 14%  Diamond 242
! .
g ] = g 1 (reflection).
7 St d 5 = Ay sih d 1 (refraction).
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Reflection and Refraction of Light:
One and two interfaces

la) (h)

2012 Andrei Sirenko, NJIT 14




Total internal Reflection
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Chromatic Dispersion of the refractive
index
1.48
-g - Normal
B Incident Reflected
% white light white light Norlmal
E A5 Incident [ Reflected
= 68 18 white light : white light
|
lk4§00 400 500 600 700 800 0, i 0,
|
|

2012

Refracted
light

Andrei Sirenko, NJIT

Air ny

| : ‘Refracted

T = light

(h)

16




Dispersion of the refractive index:

Newton's prism

White
light
(&)
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Sunlight Water drops

Dispersion of the refractive index:

Rainbow sl -

Sunlight Water drops

To
observer

(ar) (b
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Mirages
Example of a virtual image
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Mirror images: flat mirror
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Working with Mirror images:
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Mirror images:
Concave and convex mirrors

Focal Points

Real Virtual
f()('m focus
¢ Central ¢ i

'

axis -
Central
/ axis

e

r

7= —r (spherical mirror)

Concave Convex
mirror mirror
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Mirror images:
Convex mirror

For convex and plane mirrors only
a virtual image can be formed

= %r (zpherical mirror)

1
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p i F

it o
|#22| = e {lateral magnification) .
m= — ;_;. (lateral magmfication) .

I of a virtual image is negative
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— 4 1_1 (spherical mirror).

Cental axis ¢
= -

23

Mirror images:
Concave mirror

Real images form on the side of a mirror
where the object is, and virtual images
form on the opposite side.

= %r (spherical mirror)

1

- o

r i f

|#22| = o {lateral magnification) .
m= — ;_;. (lateral magrification) .

I of a real image is positive
I of a virtual image is negative
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— + l — 1 (spherical mirror).
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Working with Mirror images:
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Thln Lenses 1_ (n— 1) (l — l) (thin lens in air)
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Thln LenSeS %: (n—1) %— %) {thjn_lensﬁlajr)
%: é + % (thin lens),
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(a) (b) (e)

real inverted image virtual image virtual image
Of the object Of the object (always)
further away than F between F and L

from the lens
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