


Describing Light

.

1. Wavelength:

type of photon
2. Intensity: 10...380nm 450 495nm 570590 620nm
Violet Green
p
3. Spectrum: %‘ Compact Fluorescent Lamp
composition § (CFL) for aquarium lighting
of light; =
types of 2
photons and =
their relative = , |
abundance 200 500 600 700

Wavelength, nm



What (always) happens to light?

The material world around us can be viewed as objects
(substances, materials) and boundaries (surfaces, interfaces).

Incident Light
100%

Reflection

R%

Absorption
A%

(never 100%!)

Heat

Transmission T%
(never 100%!)

Light (energy!)
can be reflected,
transmitted
or absorbed
by matter.

T%+R%+A%=100%

What exactly happens to
light waves depends on the
nature of the material, the
smoothness of the surface,
the angle of incidence, and

the light wavelength.



Irradiation Reflected

Transmission Gy g5

passage of light in forward direction Absc}rbed(%rﬂdiﬂﬂon

Transmitted
radiation

All objects around us can be classified as:

Transparent Opaque
£ == (most materials)
allow A do not allow
transmission transmission of light,
of light ‘» form shadows

Translucent

Large T% partial or selective
(Larg ° transmission (T%=0)



* Light rays travel in straight
lines, radiating out from the
light source.

* If rays are blocked by an
opaque object, a shadow
forms where the light cannot
reach.

* If the light source is moved
relative to the object, different
amount of light is blocked, and
a different shadow is formed.

BRI =

ptian obelisk at St. Pet
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Translucent Creatures

(partial
transmission)

Mantis shrimp larva

How do you
hide in the
ocean?

You become
see-through!




ng ht F | |te I'S (selective transmission)

Rashad Alakbarov, Azerbaijan

Rose Window
St. Patrick's Cathedral, New York




Water: a transparent...mirror?

sm»‘(, "/,fﬁi;}"“"fﬁ_. ' ™. | * Vertical rays of light
Tad— are mostly transmitted
_— e through a transparent
o | e e P material (with just a little
reflection and absorption).
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* If light rays strike the
surface at some angle,
more of the light is
reflected (/arger angle
results in more reflection).
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