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VISIBLE LIGHT IS THE LIGHT
THAT HUMANS CAN SEE.

Retina

Lens refracts light
onto the retina.




YOU SEE THE LIGHT THAT

IS REFLECTED AND NOT ABSORBED BY OBJECTS.

How Light Works *

F

Absorption




GREEN PLANTS ARE GREEN BECAUSE THEY ABSORB ALL OF
THE COLORS OF THE VISIBLE SPECTRUM EXCEPT THE
GREEN COLOR

white light coming in
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MIRRORS REFLECT ALL
OF THE COLORS OF VISIBLE LIGHT.

Equal Angles of Reflection

Angle of Angle of
Incidence | Reflection




WHAT IS LIGHT

LIGHT IS ELECTROMAGNETIC PARTICLE AND THE WAVE

Light as Particles and Waves
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WHAT IS LIGHT

[aterference
Light and Dark Fringea
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Berean

Light Source Slit Partition . l
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Fath of
Slngel Photon
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When photons travel, they follow a wave pattern, and oscillate ‘é
up and down between high and low points along the way.
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90 degree angle

(fields perpendicular to each other)

— Electric field

The Photon
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ENMENT

Atom STructure

& Proton
@ Neutron
& Electron

Ground State
Excited State



SPEED OF LIGHT

Light travels VERY FAST —
around 300,000 kilometres per
second.

At this speed it can
go around the world 8
times in one second

»




SEEING THE LIGHT DIFFERENTLY

WHEN YOU ARE LEARNING ABOUT VISIBLE LIGHT YOU SHOULD
REMEMBER WE MEAN VISIBLE TO HUMANS.

ANIMALS AND OTHER LIVING BEINGS CAN SEE LIGHT DIFFERENTLY




SEEING THE LIGHT DIFFERENTLY

#1 What Birds See: #2 What Dogs See:

Humans (left)
Humans (left)

#4 What Shakes See:

Snakes (left Humans (right)
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white
sunlight
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red
orange
g yellow

green

blue
ndigo

violet

THE HISTORY OF SPECTROSCOPY §
WITH ISAAC NEWTON'S OPTIC
(1666-1672). NEWTC
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glass prism
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https://en.wikipedia.org/wiki/Isaac_Newton

VISIBLE SPECTRUM

R (RED) - O (ORANGE) - Y (YELLOW) - G (GREEN) - B (BLUE) - | (INDIGO) - V
(VIOLET). NOT ONLY ARE THOSE THE COLORS WE CAN SEE AS HUMANS, BUT
THEY ARE ALSO IN THE RIGHT ORDER. RED HAS THE LONGEST WAVELENGTH AND
VIOLET HAS THE SHORTEST. YOU COULD ALSO SAY THAT RED IS THE LEAST
ENERGETIC AND VIOLET IS THE MOST ENERGETIC OF THE VISIBLE SPECTRUM

Visible Light Region
of the Electromagnetic Specirum

LiraVicdet
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ELECTROMAGNETIC RADIATION

Scientists also call light electromagnetic radiation. Visible
light is only one small portion of a family of waves called
electromagnetic (EM) radiation. The entire spectrum of
these EM waves includes radio waves, which have very 4
long wavelengths and both gamma rays and cosmic
which are at the other end of the spectrum and ‘

mall waveleng’rhs Visible light is near ’rhe m| dle
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INFRARED (NVISIBLE)

O

ULTRAVIOLET (INVISIBLE)

MEMORIZE THIS PHRASES INVENTED BY PROFESSOR KRIGER.
THEY INDICATE THE ORDER WITHIN THE FULL SPECTRUM OF LIGHT:

IS RED ORANGE
GREEN BANANA IS VERY UGLY!




INFRARED LIGHT

PEOPLE DO NOT SEE INFRARED LIGHT;
THEY SENSE INFRARED AS HEAT.
IT CAN BE USED TO SEE IN THE DARK — NIGHT VISION EQUIPMENT




ULTRAVIOLET LIGHT

ULTRAVIOLET RADIATION (UV) IS JUST BEYOND THE VIOLET END OF THE VISIBLE

SPECTRUM. UV LIGHT IS GIVEN OFF BY THE SUN AND ABSORBED BY OZONE IN THE
ATMOSPHERE. ULTRAVIOLET LIGHT CAN ALSO MUTATE CELLS IN YOUR SKIN AND GIVE

YOU SKIN CANCER.




SPECTRAL ANALYSIS

Visible spectrum

o

! Photon

Hydrogen

Ground Biate

Excited Biate




What is a photon?

A photon is a discrete guantum, or packet, of electromagnetic energy.
The energy of a photon is proportional to its frequency.

Einstein proposed that EM radiation could be modelled as these discrete
uanta in 1905, while formulating an alternative explanation of Planck’s
theory of radiation from black bodies.
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LIGHT IS PURE ENERGY

THE KEY THING TO REMEMBER IS THAT LIGHT AND EM RADIATION

CARRY ENERGY. THE QUANTUM THEORY SUGGESTS THAT LIGHT CONSISTS
OF VERY SMALL BUNDLES OF ENERGY /PARTICLES; IT'S JUST THAT SIMPLE.
SCIENTISTS CALL THOSE SMALL PARTICLES PHOTONS, AND THE WAVELENGTH
DETERMINES THE ENERGY AND TYPE OF EM RADIATION, AND THE NUMBER OF
PHOTONS TELLS YOU HOW MUCH RADIATION THERE IS. A LOT OF PHOTONS
GIVE A BRIGHTER, MORE INTENSE TYPE OF LIGHT. FEWER PHOTONS GIVEA
VERY DIM AND LESS INTENSE LIGHT. WHEN YOU USE THE DIMMER SWITCH.
- THE WALL, YOU ARE DECREASING THE NUMBER OF PHOTONS SEN '
ULB. THE TYPE OF LIGHT IS THE SAME WHILE THE



http://www.physics4kids.com/files/motion_energy.html

‘ LIGHT IS PURE ENERGY L)
Light Wave Energy

j Time = 1 sacond = = = = = = ————
Low frequency wave

WL Low energy wave
High frequency wave

High energy wave



HT IS PURE ENER
Frequency (Mertz/Hz)

*higher frequency = more energy
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Which wave has the higher

ﬁ energy per photon?
A. Wave A
3. Wave B

- Wavelength . Wavelength

- ARy

R Wave B




Vacuum

Speed = 100%
Wavelength = 100%
Distance = 100%

Air

=99%
= 99%
=99%

Water
=75%
=75%
=75%

Crown glass
=67%
=67%
=67%

Diamond
=50%
=50%
=50%

Wavelength and Speed of Light in Different Media

Fast m

[ L 1 1 1 1 1 X 1 L ’ 1 i 1 L

=

Distance travelled in same time

Wavelength and speed change as light travels through different transparent media

Frequency and so colour are unchanged




REFRACTION

Angle of
Incidence, o

Index of Refraction n1

Angle of

Index of Refraction n2
Refraction, b

N4 sine & =Ny sine B
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REFRACTION

. : Fast Slow | -
Refraction 1s : velocity of
_ Medium  Medium index of light in
responsible Smaller index ' -
P of refraction refraction C vacuum
for image AR RN NS
- . RN , normal to boundary n — —
formation by -
Bottom part of incoming ray reaches V
lenses and the slow medium first and is slowed down velocity of
- first, rotating the ray toward the . .
eye_ normal line. J’:ghr in the
T medium
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KNOWLEDGE IS ENLIGHTENMENT

Rays
Spreading
Out

Magnified
“virtual”
Image Convex Lens

If a convex lens is held near an object,
the object looks bigger because the lens
bends the light rays inward. The eyes
trace the light rays back in straight lines
and see a "virtual" image that is
macanified.

(Description fromLight by David Burnie)




KNOWLEDGE IS ENLIGHTENMENT
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d. Projector




Light is focusing
correctly onto the retina,
so we see things clearly.

Light is not focusing
correctly onto the retina,
so things appear blurry.

Glasses help to focus
light to the correct place
so that we can see clearly.
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LENSES BEND LIGHT IN USEFUL WAYS.

Convex lens Concave lens

Focal
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Focal length
wwrw. explainthatstuff.com

Focal length
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There are TWO basic simple lens types

What is a convex lens? What is a concave lens?
CONVEX or POSITIVE lenses will CONVERGE or COMNCAVE or NEGATIVE lenses will DIVERGE
FOCUS light and can form an IMAGE (spread out) light rays
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body tube

objective

condenser
lamp

base

i£) 2006 Encyeclopadia Britannica,

slide with
specimen
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