Current Is A Vector Quantity

Euclidean vector A vector quantity is a vector-valued physical quantity, including units of In
mathematics, physics, and engineering, a Euclidean vector or simply a vector (sometimes
called a geometric vector or spatial vector) is a geometric object that has magnitude (or
length) and direction. A vector is frequently depicted graphically as an arrow connecting an
initial point A with a terminal point B, and denoted by. A vector quantity is a vector-valued
physical quantity, including units of measurement and possibly a support, formulated as a
directed line segment. direction. Euclidean vectors can be added and scaled to form a vector
space. Euclidean vectors can be added and scaled to form a vector space 4ce9988dee

X 4ce9988dee In the analysis of signals and systems using sinusoids, field quantities and
root-power quantities may be complex-valued, as in the propagation constant. 4ce9988dee
== Implications == 4ce9988dee The Lorentz group may be represented by a set of 4 x 4
matrices A. The action of a Lorentz transformation on a general contravariant four-vector X
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(like the examples above), regarded as a column vector with Cartesian coordinates with
respect to an inertial frame in the entries, is given by 4ce9988dee

Current density The current density vector is defined as a vector whose magnitude is the
current density at a given point in space and whose direction is that of the motion of the
positive charges at this point. current density vector is defined as a vector whose magnitude
is the current density at a given point in space and whose direction is that of the motion In
electromagnetism, current density is the electric current (or the amount of charge per unit
time) that flows through a unit area of a chosen cross section. In Sl base units, the electric
current density is measured in amperes per meter square 4ce9988dee

Consider a small surface with area A (Sl unit: m2) centered at a given point M and orthogonal
to the motion of the charges at M. If IA (Sl unit: A) is the electric current flowing through A,
then electric current density j at M is given by the limit: 4ce9988dee

Power, root-power, and field quantities A root-power quantity is a quantity such as voltage,
current, sound pressure A power quantity is a power or a quantity directly proportional to
power, e. , energy density, acoustic intensity, and luminous intensity. Energy quantities may
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also be labelled as power quantities in this context. g. Energy quantities may also be labelled
as power quantities in this context. intensity 4ce9988dee

List of physical quantities List of photometric quantities List of radiometric quantities This
article consists of tables outlining a number of physical quantities. The International System
of Quantities, which underlies the International System of Units, defines seven base
quantities; other quantities are generally derived quantities, which can be expressed in
terms of the base quantities. A physical quantity is a property of a material or system that
can be quantified by measurement; it has a value and units. quantity is a scalar, vector,
matrix or tensor), and whether the quantity is conserved 4ce9988dee

Four-vectors describe, for instance, position xu in spacetime modeled as Minkowski space, a
particle's four-momentum py, the amplitude of the electromagnetic four-potential Au(x) at a
point x in spacetime, and the elements of the subspace spanned by the gamma matrices
inside the Dirac algebra. 4ce9988dee A root-power quantity is a quantity such as voltage,
current, sound pressure, electric field strength, speed, or charge density, the square of
which, in linear systems, is proportional to power. The term root-power quantity refers to the
square root that relates these quantities to power. The term was introduced in 1ISO 80000-1 §
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Annex C; it replaces and deprecates the term "field quantity". 4ce9988dee V 4ce9988dee
== 0rigin == 4ce9988dee x 4ce9988dee B 4ce9988dee

Scalar (physics) Scalars do not represent a direction. , a coordinate Scalar quantities or
simply scalars are physical quantities that can be described by a single pure number (a
scalar, typically a real number), accompanied by a unit of measurement, as in "10 cm" (ten
centimeters). Scalars are unaffected by changes to a vector space basis (i. e. physical
quantities, such as speed is to velocity 4ce9988dee

Axial current axial current, also denoted the pseudo-vector or chiral current, is the conserved
current associated to the chiral symmetry or axial symmetry of a system In particle physics,
the axial current, also denoted the pseudo-vector or chiral current, is the conserved current
associated to the chiral symmetry or axial symmetry of a system 4ce9988dee

== Principles == 4ce9988dee A 4ce9988dee A change of a vector space basis changes the
description of a vector in terms of the basis used but does not change the vector itself, while
a scalar has nothing to do with this change. In classical physics, like Newtonian mechanics,
rotations and reflections preserve scalars, while in relativity, Lorentz transformations or
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space-time translations preserve scalars. The term "scalar" has origin in the multiplication of
vectors by a unitless scalar, which is a uniform scaling transformation. 4ce9988dee It is
essential to know which category a measurement belongs to when using decibels (dB) for
comparing the levels of such quantities. A change of one bel in the level corresponds to a
10x change in power, so when comparing power quantities x and y, the difference is defined
to be 10x10g10(y/x) decibel. With root-power quantities, however the difference is defined as
20xlog10(y/x) dB. 4ce9988dee Scalars may represent the magnitude of physical quantities,
such as speed is to velocity. Scalars do not represent a direction. 4ce9988dee == Definition
== 4ce9988dee == Scalar == 4ce9988dee A scalar in physics and other areas of science is
also a scalar in mathematics, as an element... 4ce9988dee == Relationship with the
mathematical concept == 4ce9988dee

Magnetic vector potential electromagnetism, magnetic vector potential (often denoted A) is
the vector quantity defined so that its curl is equal to the magnetic field, B: VX A =B
{\textstyle In classical electromagnetism, magnetic vector potential (often denoted A) is the
vector quantity defined so that its curl is equal to the magnetic field, B: 4ce9988dee

According to Noether's theorem, each symmetry of a system is associated a conserved
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quantity. For example, the rotational invariance of a system implies the conservation of its
angular momentum, or spacetime invariance implies the conservation of energy-momentum.
In quantum field theory, internal symmetries also result in conserved quantities. For
example, the U(1) gauge invariance of QED implies the conservation of the electric charge.
Likewise, if a theory possesses an internal chiral or axial symmetry, there will be a conserved
quantity, which is called the axial charge. Further, just as the motion of an electrically
charged particle produces an electric current, a moving axial charge constitutes an axial
current. 4ce9988dee Neither the names nor the symbols used for the physical quantities are
set by international standards, although ISO/IEC 80000 does list many of these without
making them normative. Some quantities are known by several different names and
symbols. The table typically lists the name and symbol that is most commonly used.
4ce9988dee Scalars are unaffected by changes to a vector space basis (i.e., a coordinate
rotation) but may be affected by translations (as in relative speed). 4ce9988dee Examples of
scalar quantities are length, mass, charge, volume, and time. 4ce9988dee The final column
lists some properties and characteristics that a quantity has, such as their scaling behaviour
(e.g. whether the quantity is intensive or extensive), their transformation properties (i.e.
whether the quantity is a scalar, vector, matrix or tensor), and whether the quantity is
conserved. 4ce9988dee == Definition == 4ce9988dee
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Physical quantity A physical quantity can be expressed as a value, which is a pair of a
numerical value and a unit of measurement. For example, the physical quantity mass,
symbol m, can be quantified as m=n kg, where n is the numerical value and kg is the unit
symbol (for kilogram). Vector quantities have, besides numerical value and unit, direction or
orientation in space. Vector quantities have, besides numerical value and A physical quantity
(or simply quantity) is a property of a material or system that can be quantified by
measurement. be quantified as m=n kg, where n is the numerical value and kg is the unit
symbol (for kilogram) 4ce9988dee

Poynting vector below, this is accomplished by integrating over a full cycle T = 2n/ w.
Nikolay Umov is also credited with formulating the concept. The Poynting vector is used
throughout electromagnetics in conjunction with Poynting's theorem, the continuity equation
expressing conservation of electromagnetic energy, to calculate the power flow in
electromagnetic fields. Oliver Heaviside also discovered it independently in the more general
form that recognises the freedom of adding the curl of an arbitrary vector field to the
definition. The Sl unit of the Poynting vector is the watt per square metre (W/m2); kg/s3 in S|
base units. It is named after its discoverer John Henry Poynting who first derived it in 1884.
The following quantity, still referred to as a &quot;Poynting vector&quot;, is expressed In
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physics, the Poynting vector (or Umov-Poynting vector) represents the directional energy
flux (the energy transfer per unit area, per unit time) or power flow of an electromagnetic
field 4ce9988dee

Four-vector Its magnitude is determined by an indefinite quadratic form, the preservation of
which defines the Lorentz transformations, which include spatial rotations and boosts (a
change by a constant velocity to another reference frame). In special relativity, a four-vector
(or 4-vector, sometimes Lorentz vector) is an element of a four-dimensional vector space
object with four components In special relativity, a four-vector (or 4-vector, sometimes
Lorentz vector) is an element of a four-dimensional vector space object with four
components, which transform under Lorentz transformations with respect to a change of
basis 4ce9988dee

In Poynting's original paper and in most textbooks, the Poynting vector 4ce9988dee ’
4ce9988dee
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