
8.7 Radiation
When you look out into space, you see stars and planets. Did you 
know that there are almost no particles in the space between Earth 
and the Sun? How, then, does energy travel from the Sun to Earth? 
Conduction and convection both require particles to transfer energy. 
We know that energy reaches Earth from the Sun because our bodies 
are warmed by the Sun on a sunny day (Figure 1). Without this 
energy, there would be no life on Earth.

Th ere is a way in which energy can be transferred without the use 
of particles. A form of energy called radiant energy travels outward 
from the Sun through empty space. Radiant energy travels in the form 
of electromagnetic waves, or rays. Radiant energy from the Sun 
includes visible rays (light) and invisible rays (ultraviolet (UV) rays 
and infrared rays). We use the term radiation to describe the transfer 
of radiant energy in the form of electromagnetic rays. Th e Sun emits 
electromagnetic rays in all directions, but only a small portion of them 
reach Earth.

Matter can both absorb and emit (give off ) radiant energy. Benches 
at a baseball fi eld get quite hot when the radiant energy from the 
Sun shines on them (Figure 2). Th is is because the radiant energy is 
absorbed by the particles of the benches and converted to thermal 
energy. When this occurs, the particles of the material move faster. 
Th is raises the temperature of the benches. Th e seats that are in the 
shade are usually much cooler to the touch. 

radiant energy: energy that travels 
in the form of electromagnetic waves 
through empty space; includes visible 
light, ultraviolet rays, and infrared rays

radiation: the transfer of radiant 
energy by means of electromagnetic 
waves   
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Figure 1 How is the Sun’s energy 
transferred to Earth?

Figure 2 Radiant energy from the Sun makes the benches hot.

Asking Questions
Good readers are always 
questioning before, during, 
and after they read. Sometimes 
they fi nd the answers in the 
text; other times, they do more 
research. As you read about 
radiation, think about the 
different questions you have: 
• questions about words or 

ideas in the text that you do 
not understand

• questions about something 
that interests you

L I N K I N G  T O  L I T E R A C Y
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To learn more about what 
happens to solar radiation 
that reaches Earth, 

Th ere are also sources of radiant energy on Earth. For example, 
candle fl ames and incandescent light bulbs glow and feel hot. Th ey 
glow because they give off  visible light. Th ey feel hot because they 
emit infrared rays. Infrared rays are also emitted by hot objects that do 
not glow, such as curling irons and hot plates. If you place your hand 
near (but not on) a curling iron or a hot plate, you can feel that they 
are giving off  a form of energy. Th e energy given off  by objects that 
emit infrared rays is converted to thermal energy in your skin, which 
is why they feel hot.

Absorption and Refl ection of Radiation from the Sun
Most of the radiant energy from the Sun (also called solar energy) 
that reaches Earth’s surface is in the form of visible light and infrared 
rays (Figure 3). Other forms of radiant energy from the Sun, including 
UV rays, X rays, and gamma rays, are mostly absorbed by Earth’s 
atmosphere. Only a small amount of these rays reach the surface of the 
planet. Th e amount of UV rays that reaches Earth’s surface depends on 
a number of factors, such as the level of ozone in the atmosphere, the 
time of day, the season, and the weather. Th e remaining radiant energy 
passes through the upper atmosphere and is absorbed or refl ected by 
clouds, water, land, buildings, our bodies, and all other living things. 
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Figure 3 Earth and Earth’s atmosphere both absorb and refl ect radiant energy from the Sun.
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 How can you apply what you have learned about radiation as you 
design your doghouse?
Unit Task
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During the day, when radiant energy from the Sun strikes an object, 
the energy may be refl ected or absorbed. Energy that is absorbed 
warms the object. Th e colour and texture of objects aff ect how much 
energy is absorbed. For example, snow and ice refl ect much of the 
Sun’s radiant energy back into space. Th ey do so because they are 
white and smooth. However, when snow melts, it uncovers the 
darker rock below. When sea ice melts, it exposes the ocean water. 
Th e rocks and water are less able to refl ect the visible light of the Sun. 
Th e exposed rock and water absorb more of the radiant energy 
(Figure 4). Cities also absorb a lot of radiant energy because many 
roads and buildings are dark. Darker colours tend to absorb radiant 
energy better than lighter colours or shiny surfaces.

TRY THIS: Radiant Energy and Colour

How well an object absorbs radiant energy depends on the 
colour of the object and how much it refl ects light. In this activity, 
you will discover which colours absorb the most radiant energy.

Equipment and Materials: paint brush; 4 thermometers; source 
of radiant energy (for example, the Sun); 4 containers (small 
coffee cups with lids or pop cans); 4 different colours of paint

1. Look at the four colours of paint. Using what you have 
learned about the absorption of radiant energy, write a 
hypothesis relating the colour of the containers and their 
relative temperatures after they have been exposed to 
radiant energy for 20 min.

2. Paint each container a different colour.

3. Place a thermometer into each container and record the 
temperature of the air in each one. 

4. Place all four containers in a source of radiant energy for 
20 min. Make sure that each container is receiving the 
same amount of radiant energy, and that no containers 
are touching.

5. After 20 min, measure and record the temperature of the 
air in each container.

A. Compare the temperatures of the containers. 

B. Evaluate your hypothesis based on your observations and 
temperature measurements.

C. Make a conclusion about radiant energy, temperature of an 
object, and its colour.

SKILLS MENU: predicting, observing

Do not touch the hot lamp. To unplug the lamp, pull the 
plug and not the cord.

CHECK YOUR LEARNING

1. List two objects that absorb radiant energy from the Sun.

2. List two objects here on Earth that are sources of radiant 
energy. How can you tell that they emit radiant energy?

3. Distinguish between the effects of solar radiation on a snow-
covered asphalt driveway and a shovelled asphalt driveway.

4. Why do you suppose bee keepers use white paint and use 
shiny aluminum lids on their bee hives?

5. What form of energy do you think microwave ovens use? 
Explain your reasoning.

C

Figure 4 Rock exposed as glaciers 
melt absorbs more energy than it 
refl ects.

Scientists are concerned that the average temperature of Earth’s 
surface is steadily increasing. Th is problem may get worse as Arctic ice 
melts and water and rock below are exposed.

2.B.3., 6.A.4.2.B.3., 6.A.4.
SKILLS HANDBOOK
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