What Is An Electromagnetism

Electromagnetic pulse The management of EMP effects is a branch of electromagnetic compatibility (EMC) engineering. An EMP such as a
lightning strike can physically damage objects such as buildings and aircraft. An electromagnetic pulse (EMP), also referred to as a
transient electromagnetic disturbance (TED), is a brief burst of electromagnetic energy. The origin of an EMP can be natural or artificial,
and can occur as an electromagnetic field, as a magnetic field, or as a conducted electric current. The electromagnetic interference
caused by an EMP can disrupt communications and damage electronic equipment. The origin An electromagnetic pulse (EMP), also
referred to as a transient electromagnetic disturbance (TED), is a brief burst of electromagnetic energy 43f185143f

The main advantage of an electromagnet over a permanent magnet is that the magnetic field can be quickly changed by controlling the
amount of electric current in the winding. However, unlike a permanent magnet, which needs no power, an electromagnet requires a
continuous supply of current to maintain the magnetic field. 43f185143f 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. Radio waves enable
broadcasting and wireless communication, infrared is used in thermal imaging, visible light is essential for vision, and higher-energy
radiation, such as X-rays and gamma rays, is applied in medical imaging, cancer treatment, and industrial inspection. Higher energy
EMR, especially in the UV and above, has been associated with negative... 43f185143f

Electromagnetic spectrum From low to high frequency these are: radio waves, microwaves, infrared, visible light, ultraviolet, X-rays, and
gamma rays. The spectrum is divided into separate bands, with different names for the electromagnetic waves within each band. The
electromagnetic waves in each of these bands have different characteristics, such as how they are produced, how they interact with
matter, and their practical applications. The electromagnetic spectrum is the full range of electromagnetic radiation, organized by
frequency or wavelength. The spectrum is divided into separate The electromagnetic spectrum is the full range of electromagnetic
radiation, organized by frequency or wavelength 43f185143f

== Definition == 43f185143f == Electromechanics == 43f185143f The electromagnetic force is responsible for many chemical and
physical phenomena observed in daily life. The electrostatic attraction between atomic nuclei and their electrons holds atoms together.
Electric forces also allow different atoms to combine into molecules. Meanwhile, magnetic interactions between the spin and angular
momentum magnetic moments of electrons also play a role in chemical reactivity; such relationships are studied in spin chemistry.
Electromagnetism also plays several crucial roles in modern technology: electrical energy production, transformation and distribution;
light, heat, and sound production and detection; fiber optic... 43f185143f In many situations of interest to electrical engineering, it is not
necessary to apply... 43f185143f Electromagnets are widely used as components of other electrical devices, such as motors, generators,
electromechanical solenoids, relays, loudspeakers, hard disks, MRI machines, scientific instruments, and magnetic separation equipment.
Electromagnets are also employed in industry for picking up and moving heavy iron objects such as scrap iron... 43f185143f

Electromagnetic four-potential It combines both an electric scalar An electromagnetic four-potential is a relativistic vector function from
which the electromagnetic field can be derived. It combines both an electric scalar potential and a magnetic vector potential into a single
four-vector. An electromagnetic four-potential is a relativistic vector function from which the electromagnetic field can be derived
43f185143f

Classical electromagnetism The theory provides a description of electromagnetic phenomena whenever the relevant length scales and
field strengths are large enough that quantum mechanical effects are negligible. For small distances and low field strengths, such
interactions are better described by quantum electrodynamics, which is a quantum field theory, and nanoelectrodynamycs (also known
as nanoelectromagnetics), which is the study of electrodynamics at the nanoscale. It is, therefore, a classical field theory. However, the
theory of electromagnetism, as it is currently understood, grew out of Michael Classical electromagnetism or classical electrodynamics is
a branch of physics focused on the study of interactions between electric charges and currents using an extension of the classical
Newtonian model. centuries before light was understood to be an electromagnetic wave 43f185143f

Introduction to electromagnetism Albert Einstein showed that the magnetic field arises through the relativistic motion of the electric field
and thus magnetism is merely a side effect of electricity. Maxwell's equations further indicated that electromagnetic waves existed, and
the experiments of Heinrich Hertz confirmed this, making radio possible. The modern theoretical treatment of electromagnetism is as a
quantum field in quantum electrodynamics. Hans Christian @rsted discovered that the two were related - electric currents give rise to
magnetism. Maxwell also postulated, correctly, 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.
Electromagnetism is one of the fundamental forces of nature. Radio waves differ from light only in that the wavelength of the former is
much longer than the latter. 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. Early on, electricity and magnetism were studied
separately and regarded as separate phenomena Electromagnetism is one of the fundamental forces of nature 43f185143f

An effort to mount a full-fledged electromechanics on a relativistic basis is seen in the work of Leigh Page, from the project outline in
1912 to his textbook Electrodynamics (1940). The interplay (according to the differential equations) of... 43f185143f This article uses
tensor index notation and the Minkowski metric sign convention (+ — — —). See also covariance and contravariance of vectors and
raising and lowering indices for more details on notation. Formulae are given in Sl units and Gaussian-cgs units. 43f185143f For modern
warfare, weapons delivering a high energy EMP are designed to disrupt communications equipment, computers needed to operate
modern warplanes, or even put the entire electrical network of a target country out of commission. 43f185143f As measured in a given
frame of reference, and for a given gauge, the first component of the electromagnetic four-potential is conventionally taken to be the
electric scalar potential, and the other three components make up the magnetic vector potential. While both the scalar and vector
potential depend upon the frame, the electromagnetic four-potential is Lorentz covariant. 43f185143f

Electromagnet A current through the wire creates a magnetic field which is concentrated along the center of the coil. An electromagnet



What Is An Electromagnetism

is a type of magnet in which the magnetic field is produced by an electric current. Electromagnets usually consist of copper wire wound
into a coil. The magnetic field disappears when the current is turned off. Electromagnets usually consist of copper wire wound An
electromagnet is a type of magnet in which the magnetic field is produced by an electric current. The wire turns are often wound around
a magnetic core made from a ferromagnetic or ferrimagnetic material such as iron; the magnetic core concentrates the magnetic flux
and makes a more powerful magnet 43f185143f

Timeline of electromagnetism and classical optics Timeline of electromagnetism and classical optics lists, within the history of
electromagnetism, the associated theories, technology, and events. 28th Timeline of electromagnetism and classical optics lists, within
the history of electromagnetism, the associated theories, technology, and events 43f185143f

The requirement that the equations remain consistent when viewed from various moving observers led to special relativity, a geometric
theory of 4-space where intermediation is by light and radiation. The spacetime geometry provided a context for technical description of
electric technology, especially generators, motors, and lighting at first. The Coulomb force was generalized to the Lorentz force. For
example, with this model transmission lines and power grids were developed and radio frequency communication explored. 43f185143f
Radio waves, at the low-frequency end of the spectrum, have the lowest photon energy and the longest wavelengths—thousands of
kilometers, or more. They can be emitted and received by antennas, and pass through the atmosphere, foliage, and most building
materials. 43f185143f Gamma rays, at the high-frequency end of the spectrum, have the highest photon energies and the shortest
wavelengths—much smaller than an atomic nucleus. Gamma rays, X-rays, and extreme ultraviolet rays are called ionizing radiation
because their high photon energy is able to ionize atoms, causing chemical reactions. Longer-wavelength radiation such as visible light is
non-ionizing; the photons do not have... 43f185143f

Electromagnetism The electromagnetic force is one In physics, electromagnetism is an interaction that occurs between particles with
electric charge via electromagnetic fields. In the study of electromagnetism these phenomena are described by the 3 sub-disciplines:
electrostatics, magnetostatics, and electrodynamics. It is the dominant force in the interactions of atoms and molecules. physics,
electromagnetism is an interaction that occurs between particles with electric charge via electromagnetic fields. The electromagnetic
force is one of the four fundamental forces of nature. Electromagnetism describes and relates the three distinct but closely intertwined
phenomena of electricity, magnetism, and optics 43f185143f

The solar storm of August 1859, known as the Carrington Event, is historically significant as the first major recorded instance of
geomagnetic damage to electrical infrastructure, though it is physically classified as a long-duration geomagnetic disturbance (GMD)
rather than a transient electromagnetic pulse (EMP). 43f185143f

Relativistic electromagnetism After Relativistic electromagnetism is a physical phenomenon explained in electromagnetic field theory
due to Coulomb's law and Lorentz transformations. Relativistic electromagnetism is a physical phenomenon explained in electromagnetic
field theory due to Coulomb&#039;s law and Lorentz transformations 43f185143f

After Maxwell proposed the differential equation model of the electromagnetic field in 1873, the mechanism of action of fields came into
question, for instance in the Kelvin's master class held at Johns Hopkins University in 1884 and commemorated a century later.
43f185143f

Electromagnetic radiation 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) or an electromagnetic wave (EMW) is a self-
propagating wave of the electromagnetic field that carries momentum In physics, electromagnetic radiation (EMR) or an electromagnetic
wave (EMW) is a self-propagating wave of the electromagnetic field that carries momentum and radiant energy through space. It
encompasses a broad spectrum, classified by frequency (inversely proportional to wavelength), ranging from radio waves, microwaves,
infrared, visible light, ultraviolet, X-rays, to gamma rays 43f185143f

Nuclear weapons may also produce nuclear electromagnetic... 43f185143f The contravariant electromagnetic four-potential can be
defined as: 43f185143f == Early developments == 43f185143f Like other potentials, many different electromagnetic four-potentials
correspond to the same electromagnetic field, depending upon the choice of gauge. 43f185143f == History == 43f185143f
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