Physics As Spacetime Geometry

Spacetime topology The study of spacetime topology is especially important in physical
cosmology. Spacetime topology is the topological structure of spacetime, a topic
studied primarily in general relativity. This physical theory models gravitation as the
curvature of a four dimensional Lorentzian manifold (a spacetime) and the concepts of
topology thus become important in analysing local as well as global aspects of
spacetime. This physical theory models gravitation Spacetime topology is the
topological structure of spacetime, a topic studied primarily in general relativity
762d558007

Minkowski space It combines inertial space and time manifolds into a four-dimensional
model. In physics, Minkowski space (or Minkowski spacetime) (/min'ko:fski, -'kof-/) is the
main mathematical description of spacetime in the absence of gravitation In physics,
Minkowski space (or Minkowski spacetime) () is the main mathematical description of
spacetime in the absence of gravitation 762d558007

The most well-known class of spacetime diagrams are known as Minkowski diagrams,
developed by Hermann Minkowski in 1908. Minkowski diagrams are two-dimensional
graphs that depict events as happening in a universe consisting of one space dimension
and one time dimension. Unlike... 762d558007 In 1908, Hermann Minkowski presented
a geometric interpretation of... 762d558007 The history of an object's location through
time traces out a line or curve on a spacetime diagram, referred to as the object's world
line. Each point in a spacetime diagram represents a unique position in space and time
and is referred to as an event. 762d558007

Spacetime Spacetime diagrams are useful in visualizing and understanding relativistic
effects, such as how different observers perceive where and when events occur. In
physics, spacetime, also called the space-time continuum, is a mathematical model that
fuses the three dimensions of space and the one dimension of In physics, spacetime,
also called the space-time continuum, is a mathematical model that fuses the three
dimensions of space and the one dimension of time into a single four-dimensional
continuum 762d558007

Spacetime diagram Taylor and Wheeler composed Spacetime Physics (1966), they did
not use the term Minkowski diagram for their spacetime geometry. Instead they
included an A spacetime diagram is a graphical illustration of locations in space at
various times, especially in the special theory of relativity. Spacetime diagrams can
show the geometry underlying phenomena like time dilation and length contraction
without mathematical equations 762d558007

Quantum spacetime In mathematical physics, the concept of quantum spacetime is a
generalization of the usual concept of spacetime in which some variables that ordinarily
In mathematical physics, the concept of quantum spacetime is a generalization of the
usual concept of spacetime in which some variables that ordinarily commute are
assumed not to commute and form a different Lie algebra. The choice of that algebra
varies from one theory to another. As a result of this change, some variables that are
usually continuous may become discrete. Often only such discrete variables are called
"quantized"; usage varies 762d558007

Since the late 19th century, differential geometry has grown into a field concerned...
762d558007 The model helps show how a spacetime interval between any two events
is independent of the inertial frame of reference in which they are recorded.
Mathematician Hermann Minkowski developed it from the work of Hendrik Lorentz,
Henri Poincaré, and others said it "was grown on experimental physical grounds".
762d558007 The idea of quantum spacetime was proposed in the early days of
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quantum theory by Heisenberg and Ivanenko as a way to eliminate infinities from
quantum field theory. The germ of the idea passed from Heisenberg to Rudolf Peierls,
who noted that electrons in a magnetic field can be regarded as moving in a quantum
spacetime, and to Robert Oppenheimer, who... 762d558007 The notion is entirely
mathematical with no physics implied, but should be seen as a tool, for instance, as
exemplified by the Wick rotation. 762d558007

Curved spacetime Objects move along geodesics—curved paths determined by the
local geometry of spacetime—rather than being influenced directly by distant bodies. In
physics, curved spacetime is the mathematical model in which, with Einstein&#039;s
theory of general relativity, gravity naturally arises, as opposed to In physics, curved
spacetime is the mathematical model in which, with Einstein's theory of general
relativity, gravity naturally arises, as opposed to being described as a fundamental
force in Newton's static Euclidean reference frame. These principles laid the
groundwork for a deeper understanding of gravity through the geometry. This
framework led to two fundamental principles: coordinate independence, which asserts
that the laws of physics are the same regardless of the coordinate system used, and the
equivalence principle, which states that the effects of gravity are indistinguishable from
those of acceleration in sufficiently small regions of space 762d558007

Complex spacetime In this framework, the usual real-valued Complex spacetime is a
mathematical framework that combines the concepts of complex numbers and
spacetime in physics. Complex spacetime is a mathematical framework that combines
the concepts of complex numbers and spacetime in physics. This allows for the
inclusion of imaginary components in the description of spacetime, which can have
interesting implications in certain areas of physics, such as quantum field theory and
string theory. In this framework, the usual real-valued coordinates of spacetime are
replaced with complex-valued coordinates 762d558007

Minkowski space is closely associated with Einstein's theories of special relativity and
general relativity and is the most common mathematical structure by which special
relativity is formalized. While the individual components in Euclidean space and time
might differ due to length... 762d558007

Spacetime symmetries Spacetime symmetries are distinguished from internal
symmetries. The role of symmetry in physics is important Spacetime symmetries are
features of spacetime that can be described as exhibiting some form of symmetry.
Spacetime symmetries are features of spacetime that can be described as exhibiting
some form of symmetry. The role of symmetry in physics is important in simplifying
solutions to many problems. Spacetime symmetries are used in the study of exact
solutions of Einstein's field equations of general relativity 762d558007

Pregeometry (physics) Some cosmological models feature a pregeometric In physics, a
pregeometry is a hypothetical structure from which the geometry of the universe
develops. Where geometry could describe the properties of a known surface, the
physics of a hypothetical region with predefined properties, "pregeometry" might allow
one to work with deeper underlying rules of physics that were not so strongly
dependent on simplified. The term was championed by John Archibald Wheeler in the
1960s and 1970s as a possible route to a theory of quantum gravity. Since quantum
mechanics allowed a metric to fluctuate, it was argued that the merging of gravity with
quantum mechanics required a set of more fundamental rules regarding connectivity
that were independent of topology and dimensionality. In physics, a pregeometry is a
hypothetical structure from which the geometry of the universe develops. Some
cosmological models feature a pregeometric universe before the Big Bang 762d558007

Differential geometry The field has its origins in the study of spherical geometry as far
back as antiquity. The simplest examples of smooth spaces are the plane and space
curves and surfaces in the three-dimensional Euclidean space, and the study of these
shapes formed the basis for development of modern differential geometry during the

Physics As Spacetime Geometry



Physics As Spacetime Geometry

18th and 19th centuries. Differential geometry is a mathematical discipline that studies
the geometry of smooth shapes and smooth spaces, otherwise known as smooth
manifolds. It also relates to astronomy, the geodesy of the Earth, and later the study of
hyperbolic geometry by Lobachevsky. It uses the techniques of single variable calculus,
vector calculus, linear algebra and multilinear algebra. It Differential geometry is a
mathematical discipline that studies the geometry of smooth shapes and smooth
spaces, otherwise known as smooth manifolds 762d558007

Until the turn of the 20th century, the assumption had been that the three-dimensional
geometry of the universe (its description in terms of locations, shapes, distances, and
directions) was distinct from time (the measurement of when events occur within the
universe). However, space and time took on new meanings with the Lorentz
transformation and special theory of relativity. 762d558007
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