
Radiation is all around us; it is un-
avoidable. The amount of radiation
from natural sources varies consider-
ably around the world with some
groups receiving many times the aver-
age amount with no observable effect. 

Radiation is energy that travels
through space in the form of waves
or atomic particles that give up all 
or some of their energy on contact
with matter. “Ionizing radiation” is
radiation, which has sufficient ener-

gy to produce ions when it interacts
with matter. This includes alpha and
beta particles, gamma and X-rays and
high-energy neutrons. Non-ionizing
radiation includes heat, visible light,
microwaves, radio waves and others.

Does radiation 
come only from 
nuclear power 
plants?

NUCLEAR
facts

NO. MOST OF THE RADIATION TO WHICH WE ARE EXPOSED COMES FROM NATURAL SOURCES. 



Ionizing radiation
The various kinds of ionizing radiation are:

• X-rays are used in diagnostic medicine; X-rays are similar to light 
rays but they have the power to penetrate flesh, bone and metal;

• Gamma rays, which are similar to X-rays, are also used in medicine
for the treatment of cancer; they usually have greater penetrating
power than X-rays;

• Cosmic rays take the form of energetic particles that bombard the
Earth from outer space. They are more intense above the Earth’s 
protective atmosphere. For example, passengers flying at a high 
altitude are exposed to more radiation than people standing on 
the surface of the Earth;

• Alpha particles are positively charged particles that are emitted 
naturally from such elements as uranium, radium and some man-
made elements. Alpha particles have such low penetrating power that
they can be stopped by a sheet of paper or by our skin. However, if
these particles are swallowed or breathed into the human body they
can do more damage than other types of radiation;

• Beta particles are fast-moving electrons; they are smaller than alpha
particles and some can penetrate a centimetre of water and human
flesh, but a sheet of aluminum several millimetres thick can stop
them; and

• Neutrons are highly penetrating particles released when atoms 
collide with other highly energetic particles, or during fission, when
atoms are split in a nuclear reactor. A shield of water and thick 
concrete around the nuclear reactor core provides protection from 
these particles.

Accurate measurement 
of radiation is easy
Techniques developed over the years since the discovery of X-rays 
in 1895 enable the measurement of very small amounts of radiation –
many times lower than the level of radiation that exists from natural
sources. The dose of radiation is expressed as sieverts (Sv) and takes
into account the effect of the radiation on humans. An exposure to
one sievert produces the same biological effect, regardless of the type 
of radiation involved. Low levels of radiation are measured in one-
thousandths of a sievert, or millisieverts (mSv).

Radiation is a fact of life
We live in a “sea” of radiation – from space, from our planet, and, to 
a much smaller degree, from various man-made sources. Table 1 gives
typical amounts of radiation Canadians receive from natural sources.1

A promising and growing application of ionizing radiation is the
preservation of food. It can be used to prevent e-coli and salmonella 
in meats; control the ripening of fruits and vegetables to extend their
shelf life; and to inhibit sprouting in root crops such as potatoes and
onions.

Carefully monitored and controlled, ionizing radiation is a gift 
of nature that can be safely used to our great benefit.

See also the Web site of the United Nations Scientific Committee 
on the Effects of Atomic Radiation www.unscear.org

1
UNSCEAR 2000

Table 1. 
Typical radiation doses from 
natural sources  (mSv/yr)

Source Average Range

Cosmic 
radiation 0.40 0.3 to 1.0

External 
terrestrial 0.48 0.3 to 0.6

Inhalation 
(radon) 1.2 0.2 to 10.0

Ingestion 0.3 0.2 to 0.8

Total 2.4 1 to 10

THERE ARE ALSO MANY MAN-MADE SOURCES

OF IONIZING RADIATION, THE LARGEST BEING

X-RAYS AND RADIOISOTOPES USED IN MEDICAL

DIAGNOSTICS. OTHERS INCLUDE: RADIATION

SOURCES USED IN INDUSTRY FOR SUCH PURPOSES

AS RADIOGRAPHY AND STERILIZATION OF MED-
ICAL INSTRUMENTS; THE REMAINING FALL OUT

FROM NUCLEAR WEAPONS TESTING FROM THE

1950S TO 1970S; NUCLEAR POWER PLANTS.
HIGH RADIATION DOSES ARE GIVEN DELIBERATELY

FOR THE TREATMENT OF CANCER BUT THESE ARE

NOT CONSIDERED HERE. TABLE 2 GIVES SOME

TYPICAL DOSES FROM THESE SOURCES.

Table 2. 
Typical radiation 
doses from man-made 
sources  (mSv/yr)

Source Average Range

Medical 
diagnosis* 0.4 0.04 to 1.0

Nuclear 
bomb 
testing 0.005 0.004 to 0.006

Nuclear 
power 0.0002 0.0001 to 0.02

* THE DOSE FROM VARIOUS MEDICAL DIAGNOS-
TIC PROCEDURES VARIES CONSIDERABLY. 
A CHEST X-RAY WILL GIVE ABOUT 0.14 MSV

WHILE A LOWER GI TRACT EXAMINATION

GIVES ABOUT 6.4 MSV.
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