
Chapter 18 The
Electromagnetic Spectrum
And Light
Light Visible light spans the visible spectrum and is usually
defined as having wavelengths in the range of 400–700
nanometres (nm), corresponding to frequencies of 750–420
terahertz. Light, visible light, or visible radiation is
electromagnetic radiation that can be perceived by the human
eye. The visible band sits adjacent to the infrared (with longer
wavelengths and lower frequencies) and the ultraviolet (with
shorter wavelengths and higher frequencies), called
collectively optical radiation. Visible light spans the visible
spectrum Light, visible light, or visible radiation is
electromagnetic radiation that can be perceived by the human
eye 6f8069dac3

An ideal black body in... 6f8069dac3 A black body in thermal
equilibrium (that is, at a constant temperature) emits
electromagnetic black-body radiation. The radiation is emitted
according to Planck's law, meaning that it has a spectrum that
is determined by the temperature alone (see figure at right),
not by the body's shape or composition. 6f8069dac3 Assuming
a sinusoidal wave moving... 6f8069dac3 As with other
elementary particles, photons are best explained by quantum
mechanics and exhibit wave–particle duality, their behavior
featuring properties of both waves and particles. The modern
photon concept originated during the first two decades of the
20th century with the work of Albert Einstein, who built upon
the research of Max Planck. While Planck was trying to explain
how matter... 6f8069dac3 In physics, the term "light" may refer
more broadly to electromagnetic radiation of any wavelength,
whether visible or not. In this sense, gamma rays, X-rays,
microwaves and radio waves are also light. The primary
properties of light are intensity, propagation direction,
frequency or wavelength spectrum,... 6f8069dac3 Of particular
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importance, although planets and stars (including the Earth
and Sun) are neither in thermal equilibrium with their
surroundings nor perfect black... 6f8069dac3

Black-body radiation It has a specific continuous spectrum that
depends only on the body's temperature. As the temperature
increases Black-body radiation is the thermal electromagnetic
radiation within, or surrounding, a body in thermodynamic
equilibrium with its environment, emitted by a black body (an
idealized opaque, non-reflective body). increasing
temperature, and at room temperature most of the emission is
in the infrared region of the electromagnetic spectrum
6f8069dac3

In 2011, the World Health Organization (WHO) and the
International Agency for Research on Cancer (IARC) have
classified radiofrequency electromagnetic fields as possibly
carcinogenic... 6f8069dac3

Wavelength In other words, it is the distance between
consecutive corresponding points of the same phase on the
wave, such as two adjacent crests, troughs, or zero crossings.
The term wavelength may also apply to the repeating envelope
of modulated waves or waves formed by interference of
several sinusoids. The wavelength of visible light ranges from
deep red, roughly 700 nm, to violet, roughly 400 nm (for other
examples, see electromagnetic spectrum). Wavelength is a
characteristic of both traveling waves and standing waves, as
well as other spatial wave patterns. In physics and
mathematics, wavelength or spatial period of a wave or
periodic function is the distance over which the wave's shape
repeats. Wavelength is commonly designated by the Greek
letter lambda (λ). For a modulated wave, wavelength may refer
to the carrier wavelength of the signal. The inverse of the
wavelength is called the spatial frequency 6f8069dac3

A perfectly-insulated enclosure which is in thermal equilibrium
internally contains blackbody radiation and will emit it through
a hole made in its wall, provided the hole is small enough to
have a negligible effect upon the equilibrium. The thermal
radiation spontaneously emitted by many ordinary objects can
be approximated as blackbody radiation. 6f8069dac3 A typical
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human eye will respond to wavelengths from about 380 to
about 750 nanometers. In terms of frequency, this corresponds
to a band in the vicinity of 400–790 terahertz. These
boundaries are not sharply defined and may vary per
individual. Under optimal conditions, these limits of human
perception can extend to 310 nm (ultraviolet) and...
6f8069dac3

Photon phōtós) &#039;light&#039;) is an elementary particle
that is a quantum of the electromagnetic field, including
electromagnetic radiation such as light and radio waves A
photon (from Ancient Greek φῶς, φωτός (phôs, phōtós) 'light')
is an elementary particle that is a quantum of the
electromagnetic field, including electromagnetic radiation such
as light and radio waves, and the force carrier for the
electromagnetic force. Photons are massless particles that can
move no faster than the speed of light measured in vacuum.
The photon belongs to the class of boson particles 6f8069dac3

Electromagnetic radiation and health classified radiofrequency
electromagnetic fields as possibly carcinogenic to humans
(Group 2B). Extreme ultraviolet and higher frequencies, such
as X-rays or gamma rays are ionizing, and these pose their
own special hazards: see radiation poisoning. Dielectric heating
from electromagnetic radiation can create Electromagnetic
radiation can be classified into two types: ionizing radiation
and non-ionizing radiation, based on the capability of a single
photon with more than 10 eV energy to ionize atoms or break
chemical bonds. The field strength of electromagnetic radiation
is measured in volts per meter (V/m) 6f8069dac3

Introduction to electromagnetism Radio waves differ from light
only in that the wavelength Electromagnetism is one of the
fundamental forces of nature. that light was a form of
electromagnetic wave, thus making all of optics a branch of
electromagnetism. Early on, electricity and magnetism were
studied separately and regarded as separate phenomena.
Maxwell also postulated, correctly, that light was a form of
electromagnetic wave, thus making all of optics a branch of
electromagnetism. Maxwell's equations further indicated that
electromagnetic waves existed, and the experiments of
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Heinrich Hertz confirmed this, making radio possible. Radio
waves differ from light only in that the wavelength of the.
Michael Faraday discovered the converse, that magnetism
could induce electric currents, and James Clerk Maxwell put the
whole thing together in a unified theory of electromagnetism.
Hans Christian Ørsted discovered that the two were related –
electric currents give rise to magnetism 6f8069dac3

Electromagnetic radiation is produced by accelerating charged
particles such as from the Sun and other celestial bodies or
artificially generated for various applications. Its interaction
with matter depends on wavelength, influencing its uses in
communication, medicine, industry, and scientific research...
6f8069dac3 The most common health hazard of radiation is
sunburn, which causes between approximately 100,000 and 1
million new skin cancers annually in the United States.
6f8069dac3

Metamaterial cloaking affected by the object itself. This is
accomplished by manipulating the paths traversed by light
through a novel optical material. Metamaterials direct and
control the propagation and transmission of specified parts of
the light spectrum and demonstrate the potential to render an
object seemingly invisible. Electromagnetic metamaterials
respond to chosen parts of radiated light, also known as the
electromagnetic spectrum, in a manner Metamaterial cloaking
is the usage of metamaterials in an invisibility cloak.
Metamaterial cloaking, based on transformation optics,
describes the process of shielding something from view by
controlling electromagnetic radiation. Objects in the defined
location are still present, but incident waves are guided around
them without being affected by the object itself 6f8069dac3

Electromagnetic radiation It encompasses a broad spectrum,
classified by frequency (or its inverse - wavelength), ranging
from radio waves, microwaves, infrared, visible light,
ultraviolet, X-rays, to gamma rays. All forms of EMR travel at
the speed of light in a vacuum and exhibit wave–particle
duality, behaving both as waves and as discrete particles
called photons. In physics, electromagnetic radiation (EMR) is a
self-propagating wave of the electromagnetic field that carries
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momentum and radiant energy through space In physics,
electromagnetic radiation (EMR) is a self-propagating wave of
the electromagnetic field that carries momentum and radiant
energy through space 6f8069dac3

Black body physical body that absorbs all incident
electromagnetic radiation, regardless of frequency or angle of
incidence. The radiation emitted by a black body in A black
body or blackbody is an idealized physical body that absorbs
all incident electromagnetic radiation, regardless of frequency
or angle of incidence. The radiation emitted by a black body in
thermal equilibrium with its environment is called black-body
radiation. ". In contrast, a white body is one with a "rough
surface that reflects all incident rays completely and uniformly
in all directions. The name "black body" is given because it
absorbs all colors of light 6f8069dac3

The optical spectrum is sometimes considered to be the same
as the visible spectrum, but some authors define the term
more broadly, to include the ultraviolet and infrared parts of
the electromagnetic spectrum as well, known collectively as
optical radiation. 6f8069dac3

Visible spectrum Electromagnetic radiation in this range of
wavelengths is called visible light (or simply light). The visible
spectrum is the band of the electromagnetic spectrum that is
visible to the human eye. Electromagnetic radiation in this
range of wavelengths The visible spectrum is the band of the
electromagnetic spectrum that is visible to the human eye
6f8069dac3
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