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In physics, radiation is the emission or

transmission of energy in the form of waves or i

particles through space or through a material a ¢ L
&

medium.!"" This includes: B o . -
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= electromagnetic radiation, such as heat, Y WAL PARA  AARAA | A

radio waves, visible light, x-rays, and s
gamma radiation (y) I '

= particle radiation, such as alpha radiation Paper Alumihium Lead
(), beta radiation (), and neutron
radiation (particles of non-zero rest
energy)

= acoustic radiation, such as ultrasound,
sound, and seismic waves (dependent on
a physical transmission medium)

= gravitational radiation, radiation that
takes the form of gravitational waves, or
ripples in the curvature of spacetime.

Itlustration of the relative abilities of three different
types of ionizing radiation to penetrate solid matter.
Typical alpha particles (o) are stopped by a sheet of
paper, while beta particles (B) are stopped by an
aluminum plate. Gamma radiation (y) is damped
when it penetrates lead. Note caveats in the text about
this simplified diagram.

Radiation is often categorized as either ionizing or non-ionizing
depending on the energy of the radiated particles. lonizing radiation
carries more than 10 eV, which is enough to ionize atoms and
molecules, and break chemical bonds. This is an important
distinction due to the large difference in harmfulness to living
organisms. A common source of ionizing radiation is radioactive
materials that emit o, B, or y radiation, consisting of helium nuclei,
electrons or positrons, and photons, respectively. Other sources
include X-rays from medical radiography examinations and muons,
mesons, positrons, neutrons and other particles that constitute the
secondary cosmic rays that are produced after primary cosmic rays

The international symbol for
types and levels of radiation
that are unsafe for

interact with Earth's atmosphere. unshielded humans.

Radiation in general exists
Gamma rays, X-rays and the higher energy range of ultraviolet light * throughout nature, such as in
constitute the ionizing part of the electromagnetic spectrum. The light and sound.

lower-energy, longer-wavelength part of the spectrum including

visible light, infrared light, microwaves, and radio waves is non-

ionizing; its main effect when interacting with tissue is heating. This type of radiation only damages
cells if the intensity is high enough to cause excessive heating. Ultraviolet radiation has some
features of both ionizing and non-ionizing radiation. While the part of the ultraviolet spectrum that
penetrates the Earth's atmosphere is non-ionizing, this radiation does far more damage to many
molecules in biological systems than can be accounted for by heating effects, sunburn being a well-
known example. These properties derive from ultraviolet's power to alter chemical bonds, even
without having quite enough energy to 1onize atoms.
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The word radiation arises from the phenomenon of waves radiating (i.e., traveling outward in all
directions) from a source. This aspect leads to a system of measurements and physical units that are
applicable to all types of radiation. Because such radiation expands as it passes through space, and as
its energy is conserved (in vacuum), the intensity of all types of radiation from a point source follows
an inverse-square law in relation to the distance from its source. This law does not apply close to an
extended source of radiation or for focused beams.

'Contents

» 1 Jonizing radiation
= 1.1 Ultraviolet radiation
1.2 X-ray
1.3 Gamma radiation
1.4 Alpha radiation
1.5 Beta radiation
1.6 Neutron radiation i
= 2 Cosmic radiation
= 3 Non-ionizing radiation
| = 3.1 Ultraviolet light
= 3.2 Visible light
= 3.3 Infrared
; = 3.4 Microwave
| = 3.5 Radio waves '
= 3.6 Very low frequency
| = 3.7 Extremely low frequency
= 3.8 Thermal radiation (heat) |
= 3.9 Black-body radiation
= 4 Discovery
' m 5 Uses
= 5.1 Medicine
= 5.2 Communication
= 5.3 Science
= 6 Seealso
= 7 Notes and references
= 8§ External links

Tonizing radiation

Radiation with sufficiently high energy can ionize atoms; that is to say it can knock electrons off
atoms and create ions. Ionization occurs when an electron is stripped (or "knocked out") from an
electron shell of the atom, which leaves the atom with a net positive charge. Because living cells and,
more importantly, the DNA in those cells can be damaged by this ionization, exposure to ionizing
radiation is considered to increase the risk of cancer. Thus "ionizing radiation" is somewhat
artificially separated from particle radiation and electromagnetic radiation, simply due to its great
potential for biological damage. While an individual cell is made of trillions of atoms, only a small
fraction of those will be ionized at low to moderate radiation powers. The probability of ionizing
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