Light Intensity




Additive and Subtractive Primary Colors

The additive primary colors

Yellow

‘ White

Magenta

Cyan

White = red + green + blue
Yellow = red + green
Magenta = red + blue
Cyan = blue + green

The subtractive primary colors
Blue

Red Green

Yellow

Black = magenta + yellow + cyan
Red = magenta + yellow
Green = cyan + yellow
Blue = magenta + cyan



Colors and Frequencies

»
>

Energy

Violet

Blue

Green

Yellow

Orange

Red

Wavelength Frequency
1x10°%m  x10"? Hz
750

640

570

520
490

460




To make

CMYK Pigments

Mix

Because White light

Red

Magenta and yellow

I +

Magenta absorbs green — s
Yellow absorbs blue
Red gets reflected

Blue

Magenta and cyan

I

Magenta absorbs green ——====»-
Cyan absorbs red ——3>
Blue gets reflected

Green

Cyan and yellow

I +

Cyan absorbs red ———»
Yellow absorbs blue
Green gets reflected =




The CMYK Color Process

range of colors black

‘ ‘ Combine to make a Percentage of
|

White
No  (100%)  (100%

pigment

Pure
100% black

Shades of gray pigment

100% 100%

Muddy gray
0% 25% 75% 100%
black black black black
added added added added



The RGB Color Process

The color you see on the TV monitor

Dot color on
TV monitor

White

on on on off off
on off on on off
on off off off on




Law of Reflection

Ray diagram
Mirror

Normal

Angle of line  Angle of
incidence ! reflection

Reflected
ray

Incident
ray

Mirror



Index of Refraction

Material Index of refraction (n)

Vacuum 1.0
Air 1.0001
Water 1.33
lce 1.31
Glass 1.5
Diamond 2.42

Light path How light is refracted

High n to low n Bends away from normal

Low n to high n Bends toward normal




Refraction

Refraction
@ from
glass
Angle of into air
Normal line refraction
""" Angleof [ Angle of
incidence refraction
: Angle of
Refrac_tlon incidence
from air
into
Air Glass

glass



Lens Position of object Image
Converging Beyond the focal length Real
Converging Inside the focal length Virtual and larger

Diverging Anywhere Virtual and smaller

than object




Lens Definitions

Focal point

Optical axis of lens \




Lenses




Drawing a Ray Diagram

Setting up

Object
1 Optical axis
f

—n @

Lens

Step 2 Drawing the second ray

T

f

Step1  Drawing the first ray

T\./

f

=

Step 3 Drawing the third ray

T.

Image



Electromagnetic Spectrum

Radio and Microwaves Infrared Visible Ultraviolet X rays Gamma
television light light light rays

Radar Cooking IHeat Sterilizers Medicine Medicine
Radio Cell phones giPs Il3lah(’ils( Industry Research
i
M Té’oﬁ;g?ste 1 Research Nuclear
Wireless energy
networking
Low frequency High frequency

Long wavelength Short wavelength



The Speed of Light

(relationship between frequency and wavelength)

Wavelength (m)

|
Speed of light —» g =
(3 x 10% m/sec) ¢ ‘Tf‘k

Frequency (Hz)
Reflection Reflection o
of sour:d Speed of sound | f light .
340 m/sec 0.000001 second

Speed of light
300,000,000 m/sec

|

170 meters

170 meters



The Double Slit Experiment

What you might expect ... What you actually observe
(if light were NOT a wave) (because light IS a wave)

Screen

Light source Light source




The Interference of Light Waves

Constructive Interference Destructive Interference

Dimmer light

Brighter light



Photons

Red light

Blue photons have a higher energy than red photons.

Two ways to make the same intensity

> dD > D

> D D> D

Many low-energy red photons
«@> > > o>
> <>

Fewer high-energy blue photons
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