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Radiation Protection

CONTACT US <https://epa.gov/radiation/forms/contact-us-about-radiation-protection>

Radiation Basics

Dose Calculator

Estimate youryea rly dose <https://epa.gov/radiation/calculate-your-radiation-dose> from
the most common sources of ionizing radiation with this interactive online

dose calculator.
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Radiation is energy. It can come from unstable atoms that undergo radioactive decay
<https://epa.gov/radiation/radioactive-decay>, Or it can be produced by machines. Radiation
travels from its source in the form of energy waves or energized particles. There are
different forms of radiation and they have different properties and effects.

Related information in Spanish (Informacidn relacionada en espafiol)

<https://espanol.epa.gov/espanol/informacion-basica-sobre-la-radiacion>

On this page:
¢ |onizing and non-ionizing radiation

e Electromagnetic spectrum
e Types of ionizing radiation

e Periodic Table
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Non-Ionizing and Ionizing Radiation

There are two kinds of radiation: non-ionizing radiation and ionizing radiation.

Non-ionizing radiation has enough energy to move atoms in a molecule around or
cause them to vibrate, but not enough to remove electrons from atoms. Examples of
this kind of radiation are radio waves, visible light and microwaves.

lonizing radiation has so much energy it can knock electrons out of atoms, a process
known as ionization. lonizing radiation can affect the atoms in living things, so it
poses a health risk by damaging tissue and DNA in genes. lonizing radiation comes
from x-ray machines, cosmic particles from outer space and radioactive elements.
Radioactive elements emit ionizing radiation as their atoms undergo radioactive
decay.

Radioactive decay <https://epa.gov/radiation/radioactive-decay>is the emission of energy in
the form of ionizing radiation. The ionizing radiation that is emitted can include

alpha particles, beta particles and/or gamma rays. Radioactive decay occurs

in unstable atoms called radionuclides <https://epa.gov/radiation/radionuclides>.

Electromagnetic Spectrum

The energy of the radiation shown on the spectrum below increases from left to right
as the frequency rises.

Non-lonizing
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Power Lines Radio & TV Waves Cell Phones Microwaves Infrared Devices  Visible Light Ultraviolet Radiation X-rays Radioactive Waste
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EPA’s mission in radiation protection is to protect human health and the
environment from the ionizing radiation that comes from human use of radioactive
elements. Other agencies regulate the non-ionizing radiation that is emitted by
electrical devices such as radio transmitters or cell phones (See: Radiation Resources
Outside of EPA <https://epa.gov/radiation/radiation-resources-outside-epa>).

Types of Ionizing Radiation

Alpha Particles

Cl

Alpha particles (a) are positively charged and made up of two protons and two
neutrons from the atom’s nucleus. Alpha particles come from the decay of the
heaviest radioactive elements, such as uranium <https://epa.gov/radiation/radionuclide-
basics-uranium=>, radium <https://epa.gov/radiation/radionuclide-basics-radium> and polonium.
Even though alpha particles are very energetic, they are so heavy that they use up
their energy over short distances and are unable to travel very far from the atom.

The health effect from exposure to alpha particles depends greatly on how a person
is exposed. Alpha particles lack the energy to penetrate even the outer layer of skin,
so exposure to the outside of the body is not a major concern. Inside the body,
however, they can be very harmful. If alpha-emitters are inhaled, swallowed, or get
into the body through a cut, the alpha particles can damage sensitive living tissue.
The way these large, heavy particles cause damage makes them more dangerous
than other types of radiation. The ionizations they cause are very close together -
they can release all their energy in a few cells. This results in more severe damage to
cells and DNA.
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Beta Particles

Beta particles ([3) are small, fast-moving particles with a negative electrical charge
that are emitted from an atom’s nucleus during radioactive decay. These particles
are emitted by certain unstable atoms such as hydrogen-3 (tritium
<https://epa.gov/radiation/radionuclide-basics-tritium>), carbon-14 and strontium-90

<https://epa.gov/radiation/radionuclide-basics-strontium-90>.

Beta particles are more penetrating than alpha particles, but are less damaging to
living tissue and DNA because the ionizations they produce are more widely spaced.
They travel farther in air than alpha particles, but can be stopped by a layer of
clothing or by a thin layer of a substance such as aluminum. Some beta particles are
capable of penetrating the skin and causing damage such as skin burns. However, as
with alpha-emitters, beta-emitters are most hazardous when they are inhaled or
swallowed.

Gamma Rays

783

Gamma rays (Y) are weightless packets of energy called photons. Unlike alpha and
beta particles, which have both energy and mass, gamma rays are pure energy.
Gamma rays are similar to visible light, but have much higher energy. Gamma rays
are often emitted along with alpha or beta particles during radioactive decay.

Gamma rays are a radiation hazard for the entire body. They can easily penetrate
barriers that can stop alpha and beta particles, such as skin and clothing. Gamma
rays have so much penetrating power that several inches of a dense material like
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lead, or even a few feet of concrete may be required to stop them. Gamma rays can
pass completely through the human body; as they pass through, they can cause
ionizations that damage tissue and DNA.

X-Rays

Because of their use in medicine, almost everyone has heard of x-rays. X-rays are

similar to gamma rays in that they are photons of pure energy. X-rays and gamma
rays have the same basic properties but come from different parts of the atom. X-
rays are emitted from processes outside the nucleus, but gamma rays originate
inside the nucleus. They also are generally lower in energy and, therefore less
penetrating than gamma rays. X-rays can be produced naturally or by machines
using electricity.

Literally thousands of x-ray machines are used daily in medicine. Computerized
tomography, commonly known as a CT or CAT scan, uses special x-ray equipment to
make detailed images of bones and soft tissue in the body. Medical x-rays are the
single largest source of man-made radiation exposure. Learn more about radiation
sources and doses. <https://epa.gov/radiation/radiation-sources-and-doses> X-rays are also
used in industry for inspections and process controls.

Periodic Table

Elements in the periodic table can take on several forms. Some of these forms are
stable; other forms are unstable. Typically, the most stable form of an element is the
most common in nature. However, all elements have an unstable form. Unstable
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forms emit ionizing radiation and are radioactive. There are some elements with no
stable form that are always radioactive, such as uranium. Elements that emit
ionizing radiation are called radionuclides.

<https://epa.gov/sites/default/files/2017-11/periodic-table-radioactive-elements.png>
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Federal Guidance for Radiation Protection <https://epa.gov/radiation/federal-guidance-

radiation-protection>

Radiological Emergency Response <https://epa.gov/radiation/radiological-emergency-

response>
Phosphogypsu M <https://epa.gov/radiation/phosphogypsum>

TENORM <https://epa.gov/radiation/technologically-enhanced-naturally-occurring-radioactive-

materials-tenorm>

Radiation Protection Document Library <https://epa.gov/radiation/radiation-protection-

document-library>
Frequent Questions <https://epa.gov/radiation/frequent-questions-radiation-protection>

Glossary

Contact Us <https://epa.gov/radiation/forms/contact-us-about-radiation-protection> to ask a

question, provide feedback, or report a problem.
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ACCESSibility Statement <https://epa.gov/accessibility/epa-accessibility-statement>
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Newsroom <https://epa.gov/newsroom>
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White House [@ <https://www.whitehouse.gov/>

Ask.
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FOIA Requests <https://epa.gov/foia>

Frequent QUEStiOIlS <https://epa.gov/home/frequent-questions-specific-epa-programstopics>

Follow.
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