11.2

Sources of Light.

Sources of light can be natural, such as the Sun, forest fire,

and fireflies, or human-made, such as a glowing light bulb
or a computer screen that has been turned on.

The Production of Light

luminous: produces and
emits light

The Sun and other objects that produce and emit light are luminous.
These objects convert other forms of energy into light energy.
Luminous objects produce light in several different ways, which you
will learn more about in this section.

incandescence: the
production of light energy
when an object is heated
to a high temperature

Incandescence

Substances produce light when heated to very high temperatures.
This process is called incandescence. As the temperature
increases, the colour of the light changes from red to orange, to
yellow, to white, and then to bluish-white. An example of
incandescence is the glow produced by a lit candle.
Incandescence also occurs in an incandescent light bulb
(Figure 1). When electricity passes through the thin, coiled wire
inside the bulb, the wire becomes hot and glows. At the same
time, the thermal energy produced by the wire is given off as heat.
This is why these bulbs become so hot. Only a small portion of the
electricity passing through the wire is converted into visible light.
Most of the electricity is wasted as thermal energy. This makes
incandescent light bulbs inefficient.

Figure 1 The wire in the
bulb becomes so hot that
it gives off visible light.

fluorescence: the
production of visible
light by an object that
has absorbed invisible
radiation; the conversion
of UV light to visible light

Fluorescence
Light can also be produced when radiation is absorbed.
Fluorescence occurs when a substance absorbs high-energy UV
radiation and then immediately releases energy as visible light.
Highlighter pens are one common application of fluorescence. The
ink in these pens contains a fluorescent dye that causes the ink to
glow in the presence of UV light. Daylight includes some UV light,
so this makes the ink appear brighter than ink without this dye.

Fluorescent light bulbs also produce light by fluorescence
(Figure 2). In a fluorescent light, a glass tube is filled with a mixture
of mercury and argon gas. The inside of the glass tube is coated
with a fluorescent material that absorbs ultraviolet light. When the
light is turned on, electric current flows through the mercury-argon
mixture and produces invisible ultraviolet light. The coating on the
inside of the glass tube absorbs ultraviolet light and immediately
converts it into visible light.

A fluorescent light produces much less thermal energy than an
equivalent incandescent light bulb. It also uses less electricity to
produce the same amount of light. Therefore, fluorescent lights save
energy and last longer than incandescent bulbs.

Dig Deeper
Web Link
To learn more about
how light bulbs were
developed.

Go
to Nelson
science.

Governments around the world recommend that homes and
businesses switch to compact fluorescent light bulbs (CFL's)
(Figure 3). However, buying a CFL bulb costs more than buying
an incandescent bulb. Another drawback is that the mercury in the
bulbs can cause environmental pollution. All used fluorescent bulbs
should be taken to hazardous waste collection sites.
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Figure 3 Why do you
think a CFL is coiled like
this?

Figure 2 A fluorescent light bulb

The Light-emitting Diode (LED)
The light-emitting diode (LED) is an even more efficient
light-producing technology. When an electric current passes
through an LED, it emits light. The type of light emitted depends
on the material used to make the LED. Light-emitting diodes
save energy, last longer, and stay cooler than both incandescent
bulbs and CFLs of similar brightness. LEDs are replacing both
incandescent and fluorescent bulbs in many devices (Figure 4).

Figure 4 The high energy
efficiency and durability
of LED's make them very
useful.

Chemiluminescence

chemiluminescence: the
production of light from
a reaction between two
chemicals

A light stick is made of a flexible plastic tube with a smaller glass
tube inside (Figure 5). Each tube contains a different liquid
chemical. When you bend a light stick, the glass tube breaks open,
allowing the chemical inside the glass tube to mix with the chemical
inside the larger plastic tube. A chemical reaction produces visible
light and a small amount of thermal energy in a process called
chemiluminescence. The colour of a light stick depends on the
colour of the dye inside the tube that reacts with the two liquids.
Light sticks are commonly used by campers, concert-goers,
law enforcement officers, and anyone who needs a portable light
source.

Dig Deeper.
Writing Tip
Writing a Persuasive
Text
Use facts, statistics, and
examples to support
your main idea. For
example, imagine writing
a persuasive essay
about the usefulness
of chemiluminent light
sources. You would
include supporting details
from several sources.

Figure 5 The light produced by a light stick is the result of a chemical reaction
between two liquids.

Bioluminescence

bioluminescence: the
production of light from a
chemical reaction within
an organism; a type of
chemiluminescence

When chemiluminescence occurs in organisms, scientists call it
bioluminescence. Fireflies, for example, are bioluminescent
(Figure 6). A chemical reaction within the firefly produces visible
light. Bioluminescent organisms emit light to scare predators, lure
prey, or attract mates.

Figure 6 Fireflies and many other kinds of animals make their own light.

Non luminous Objects
Objects that do not produce their own light are non luminous. Most
objects are non luminous, including this textbook, your body, and the
Moon (Figure 7). Non luminous objects may appear bright because
their surfaces reflect light from a luminous object. For example, the
Moon appears bright because it reflects light from the Sun.
Non luminous objects sometimes become luminous. An electric
light bulb, for example, is non luminous when it is turned off and
luminous when it is turned on.

Figure 7. Non luminous
objects do not produce
their own light.

Citizen Action
Birds and Artificial Light

The bright lights of city buildings endanger migrating
birds. The lights confuse birds flying at night. Birds
lose their way or collide with the buildings.
What Can You Do to Help?

Encourage friends and family members who work
in large office buildings to turn off any unnecessary
lights at night. Work with organizations such as the
Fatal Light Awareness Program (FLAP) and Lights
Out Toronto. These groups raise awareness of the
problem and encourage politicians to pass laws to
protect birds (Figure 8).

Figure 8. Lights Out Toronto is one of
the organizations trying to save birds.
Go to Nelson science.

11.2 Wrap Up

Unit Task Bookmark,

• Luminous objects produce their own light. Non luminous objects reflect light
from other sources.

• Incandescence is light emitted when a material has been heated.
• Fluorescence is caused by a material absorbing invisible light and
converting it to visible light.
• Chemiluminescence and bioluminescence emit light during a chemical
reaction. Bioluminescence occurs in living things.

How could you use what
you learned about
non luminous objects as
you work on the Unit Task
(page 530)?

Check Your Learning.

1. List four different ways in which luminous objects
produce light. Give an example of each.

2. Why do you think a light stick would be a good
light source around flammable materials?

3. (a) What are two reasons to replace incandescent
light bulbs with CFL's or LEDls?

(b) What are some potential problems associated
with CFL's?

