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In physics, statistical mechanics is a
mathematical framework that applies
statistical methods and probability
theory to large assemblies of
microscopic entities. Sometimes called
statistical physics or statistical
thermodynamics, its applications
include many problems in a wide
variety of fields such as biology,
neuroscience, computer science,
information theory and sociology. Its
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main purpose is to clarify the
properties of matter in aggregate, in
terms of physical laws governing
atomic motion.

Statistical mechanics arose out of the
development of classical
thermodynamics, a field for which it
was successful in explaining
macroscopic physical properties—such
as temperature, pressure, and heat
capacity—in terms of microscopic
parameters that fluctuate about
average values and are
characterized...

Three-body problem

In physics, specifically classical
mechanics, the three-body problem is
to take the initial positions and
velocities (or momenta) of three point
masses

In physics, specifically classical
mechanics, the three-body problem is
to take the initial positions and
velocities (or momenta) of three point
masses orbiting each other in space
and then to calculate their subsequent
trajectories using Newton's laws of
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motion and Newton's law of universal
gravitation.

Unlike the two-body problem, the
three-body problem has no general
closed-form solution, meaning there is
no equation that always solves it.
When three bodies orbit each other,
the resulting dynamical system is
chaotic for most initial conditions.
Because there are no solvable
equations for most three-body
systems, the only way to predict the
motions of the bodies is to estimate
them using numerical methods.

The three-body problem is a special
case of the n-body problem.
Historically, the...

Celestial mechanics

Collectively, these solutions became
known as the Lagrange points.
Lagrange reformulated the principles
of classical mechanics, emphasizing
energy more

Celestial mechanics is the branch of
astronomy that deals with the motions
and gravitational interactions of
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objects in outer space. Historically,
celestial mechanics applies principles
of physics (classical mechanics) to
astronomical objects, such as stars
and planets, to produce ephemeris
data.

N-body problem

Three-body Problem for its analytical
and graphical solution. See
Meirovitch&#039;s book: Chapters 11:
&quot;Problems in Celestial
Mechanics&quot;; 12; &quot;Problem
in Spacecraft

In physics, the n-body problem is the
problem of predicting the individual
motions of a group of celestial objects
interacting with each other
gravitationally. Solving this problem
has been motivated by the desire to
understand the motions of the Sun,
Moon, planets, and visible stars. In the
20th century, understanding the
dynamics of globular cluster star
systems became an important n-body
problem. The n-body problem in
general relativity is considerably more
difficult to solve due to additional
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factors like time and space distortions.

The classical physical problem can be
informally stated as the following:

Given the quasi-steady orbital
properties (instantaneous position,
velocity and time) of a group of
celestial bodies, predict their
interactive forces; and consequently,
predict their...

Analytical mechanics

analytical mechanics approach has
many advantages for complex
problems. Analytical mechanics takes
advantage of a system&#039;s
constraints to solve problems. The

In theoretical physics and
mathematical physics, analytical
mechanics, or theoretical mechanics is
a collection of closely related
formulations of classical mechanics.
Analytical mechanics uses scalar
properties of motion representing the
system as a whole—usually its kinetic
energy and potential energy. The
equations of motion are derived from
the scalar quantity by some
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underlying principle about the scalar's
variation.

Analytical mechanics was developed
by many scientists and
mathematicians during the 18th
century and onward, after Newtonian
mechanics. Newtonian mechanics
considers vector quantities of motion,
particularly accelerations, momenta,
forces, of the constituents of the
system; it can also be called vectorial
mechanics. A scalar is a quantity,
whereas a vector is represented...

Classical mechanics

– Mechanics. Franklin Book Company.
ISBN 978-0-08-016739-8. Morin, David
(2008). Introduction to Classical
Mechanics: With Problems and
Solutions (1st ed

Classical mechanics is a physical
theory describing the motion of
objects such as projectiles, parts of
machinery, spacecraft, planets, stars,
and galaxies. The development of
classical mechanics involved
substantial change in the methods and
philosophy of physics. The qualifier
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classical distinguishes this type of
mechanics from new methods
developed after the revolutions in
physics of the early 20th century
which revealed limitations in classical
mechanics. Some modern sources
include relativistic mechanics in
classical mechanics, as representing
the subject matter in its most
developed and accurate form.

The earliest formulation of classical
mechanics is often referred to as
Newtonian mechanics. It consists of
the physical concepts based on the
17th century foundational works of Sir
Isaac...

Problem of time

theoretical physics, the problem of
time is a conceptual conflict between
quantum mechanics and general
relativity. Quantum mechanics regards
the flow of time

In theoretical physics, the problem of
time is a conceptual conflict between
quantum mechanics and general
relativity. Quantum mechanics regards
the flow of time as universal and
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absolute, whereas general relativity
regards the flow of time as malleable
and relative. This problem raises the
question of what time really is in a
physical sense and whether it is truly a
real, distinct phenomenon. It also
involves the related question of why
time seems to flow in a single
direction, despite the fact that no
known physical laws at the
microscopic level seem to require a
single direction.

Integrable system

study of solvable models in statistical
mechanics. An imprecise notion of
&quot;exact solvability&quot; as
meaning: &quot;The solutions can be
expressed explicitly in

In mathematics, integrability is a
property of certain dynamical systems.
While there are several distinct formal
definitions, informally speaking, an
integrable system is a dynamical
system with sufficiently many
conserved quantities, or first integrals,
that its motion is confined to a
submanifold
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of much smaller dimensionality than
that of its phase space.

Three features are often referred to as
characterizing integrable systems:

the existence of a maximal set of
conserved quantities (the usual
defining property of complete
integrability)

the existence of algebraic invariants,
having a basis in algebraic geometry
(a property known sometimes as
algebraic integrability)

the explicit determination of solutions
in an explicit functional form (not an
intrinsic property, but something
often...

Quantum mechanics

Quantum mechanics is the
fundamental physical theory that
describes the behavior of matter and
of light; its unusual characteristics
typically occur at

Quantum mechanics is the
fundamental physical theory that
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describes the behavior of matter and
of light; its unusual characteristics
typically occur at and below the scale
of atoms. It is the foundation of all
quantum physics, which includes
quantum chemistry, quantum biology,
quantum field theory, quantum
technology, and quantum information
science.

Quantum mechanics can describe
many systems that classical physics
cannot. Classical physics can describe
many aspects of nature at an ordinary
(macroscopic and (optical)
microscopic) scale, but is not sufficient
for describing them at very small
submicroscopic (atomic and
subatomic) scales. Classical
mechanics can be derived from
quantum mechanics as an
approximation that is valid at ordinary
scales.

Quantum systems have bound states
that are...

Supersymmetric quantum mechanics

quantum mechanics has found
applications outside of high-energy
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physics, such as providing new
methods to solve quantum mechanical
problems, providing

In theoretical physics, supersymmetric
quantum mechanics is an area of
research where supersymmetry are
applied to the simpler setting of plain
quantum mechanics, rather than
quantum field theory. Supersymmetric
quantum mechanics has found
applications outside of high-energy
physics, such as providing new
methods to solve quantum mechanical
problems, providing useful extensions
to the WKB approximation, and
statistical mechanics.
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