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Different Visions
How different animals see the world.

Ask questions when you
haveithem

Let me know how:its
going

You may not understand
the fine points, but you
will understand the key
points

Physics Principles

Properties of Light

Light has a dual nature.

The Electromagnetic Spectrum

Light is an electromagnetic wave. Wave Properties

Wavelength ‘

The orange arrows are electric fields: They push charges around.

Frequency (how many waves hit every second) depends on wavelength. Wave|ength determines color.

Which has a higher frequency—the short
wavelength wave or the long wavelength wave?
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Electromagnetic waves are also photons:
Particles of light, with a certain amount of energy.

Wrriting with Light

Touch (gently!) different color flashlights to the glow-in-the-dark surface.

Which colors leave trails?
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Fluorescence

Long wavelength
Low.energy.

w
700 Nnm
1.8/eV

Beyond the red:
Infrared
800 nm

1.5 eV

Short wavelength
High energy

400 nm
3.1 eV

Beyond the violet:
Ultraviolet
360 nm
34eV

Far from the rainbow.

Thermal radiation
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Rods and Cones

Polarization
/Unpo

Plane of
/ polarization

larized light

Polarizer

Human Vision
The three different types of cones
have different color sensitivities.

Relative
sensitivity

Human
vision has
a hard
stop at
the blue
end of the
rainbow.

450 550 650

Wavelength (nm)

3 different cones
tuned to different
photon energies

Human vision has
sensitivity way into the
red end of the rainbow.

Newton says 7.

Floyd says 6.

Why Seven?

Newton originally

The First Experiments: Isaac Newton

had five colors:
Red

Green
Blue
Purple

Why seven?
Correspondence with music.

After Sunset...
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Scattering from Small Objects

Rayleigh scattering
For small objects:

Scattering o< e
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Most Mammals (Including Dogs & Cats)

Question .

E They can see colors—
Put the answer on your H including colors beyond

whiteboard § the violet end of the

g rainbow.
. £ \

Think of all of the 2 ey But they can’t see red.

animals that mlght 300 3% 400 450 50 550 600 650 700 They don’t have any
live on a farm P T sensitivity at this end of

Violet Blue Cyan Green Yellow Red the spectrum.

Who has the best
color vision?

‘Spectrum as perceived by dogs

vity be tipped toward
- wavelength




Bulls can’t
see red.

Chickens

Normalized response/sensitivity

| T T T T T T T 1
300 350 400 450 500 550 600 650 700

Violet Blue Cyan Green Yellow Red

Much better
color vision
than you.
Can see into

the ultraviolet.

Urine is
fluorescent.

It strongly
absorbs
ultraviolet
light.

The way we see bird protection glass

Ornilux Glass

The way birds see bird protection glass




Ultraviolet Eyes

Bees don’t,have
your visual
acuity, but thei
vision has
certain
advantages.

Visible light

LIGHT

Navigating By The Sky
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You Look Positively Radiant

You radiate about 870 W of thermal radiation. at a wavelength of about 9500 nm..
These are very low energy photons.

How th t k
Thermal Images ow the sensory system works

TG tibres

Use the thermal imager to look around the room.What do you see?
Inner cavity
Outer cavity

Thermal Image

Pit membrane




