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Relational quantum mechanics It is
inspired by the key idea behind special
relativity, that the details of an observation
depend on the reference frame of the
observer, and Wheeler's idea that
information theory would make sense of
quantum mechanics. Relational quantum
mechanics (RQM) is an interpretation of
quantum mechanics which treats the state
of a quantum system as being relational,
that is, Relational quantum mechanics
(RQM) is an interpretation of quantum
mechanics which treats the state of a
quantum system as being relational, that
is, the state is the relation between the
observer and the system. This
interpretation was first delineated by Carlo
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Rovelli in a 1994 preprint, and has since
been expanded upon by a number of
theorists d38ec8768e

Theoretical expositions of this branch of
physics have their origins in Ancient
Greece, for instance, in the writings of
Aristotle and Archimedes (see History of
classical mechanics and Timeline of
classical mechanics). During the early
modern period, scientists such as Galileo
Galilei, Johannes Kepler, Christiaan
Huygens, and Isaac Newton laid the
foundation for what is now known as
classical mechanics. d38ec8768e

Classical mechanics classical mechanics is
a theory that describes the effect of forces
on the motion of macroscopic objects and
bulk matter, without considering quantum
In physics, classical mechanics is a theory
that describes the effect of forces on the
motion of macroscopic objects and bulk
matter, without considering quantum
effects, and often without incorporating
relativistic effects either d38ec8768e

== History == d38ec8768e

Introduction to quantum mechanics
Classical physics is still used in much of
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modern science and technology. The desire
to resolve inconsistencies between
observed phenomena and classical theory
led to a revolution in physics, a shift in the
original scientific paradigm: the
development of quantum mechanics.
However, towards the end of the 19th
century, scientists discovered phenomena
in both the large (macro) and the small
(micro) worlds that classical physics could
not explain. Quantum mechanics is the
study of matter and matter&#039;s
interactions with energy on the scale of
atomic and subatomic particles. By
contrast, classical Quantum mechanics is
the study of matter and matter's
interactions with energy on the scale of
atomic and subatomic particles. By
contrast, classical physics explains matter
and energy only on a scale familiar to
human experience, including the behavior
of astronomical bodies such as the Moon
d38ec8768e

The physical content of the theory has not
to do with objects themselves, but the
relations between them. As Rovelli puts it:
d38ec8768e While classical
thermodynamics is primarily concerned
with thermodynamic equilibrium,
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statistical mechanics has been applied in
non-equilibrium statistical mechanics to
the issues of microscopically modeling the
speed of irreversible processes that are
driven by imbalances. Examples of such
processes include chemical reactions and
flows of particles and heat. The...
d38ec8768e It is used in describing the
motion of objects such as projectiles and
particles, parts of machinery, spacecraft,
planets, stars, galaxies, deformable solids,
fluids, macromolecules and other objects.
The development of classical mechanics
involved substantial change in the methods
and philosophy of physics. The qualifier
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. d38ec8768e "Quantum mechanics is
a theory about the physical description of
physical systems relative to other systems,
and this is a complete description of the
world". d38ec8768e The phrase "quantum
mechanics" was coined (in German,
Quantenmechanik) by the group of
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physicists including Max Born, Werner
Heisenberg, and Wolfgang Pauli, at the
University of Gottingen in the early 1920s,
and was first used in Born and P. Jordan's
September 1925 paper "Zur
Quantenmechanik... d38ec8768e

Relativistic quantum mechanics the Dirac
or path-integral formalism) also work with
special relativity. Relativistic quantum
mechanics (RQM) is quantum mechanics
applied with special relativity. The theory
has application in high-energy physics,
particle physics and accelerator physics, as
well as atomic physics, chemistry and
condensed matter physics. Although the
earlier formulations, like the Schrodinger
picture and Heisenberg picture were
originally formulated in a non-relativistic
background, a few of them (e. equations of
classical mechanics by replacing dynamical
variables by operators. Non-relativistic
quantum mechanics refers to the
mathematical formulation of quantum
mechanics applied in the context of
Galilean relativity, more specifically
quantizing the equations of classical
mechanics by replacing dynamical
variables by operators. Relativistic
quantum mechanics (RQM) is quantum
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mechanics applied with In physics,
relativistic quantum mechanics (RQM) is
any Poincaré-covariant formulation of
quantum mechanics (QM). This theory is
applicable to massive particles propagating
at all velocities up to those comparable to
the speed of light ¢, and can accommodate
massless particles. g d38ec8768e

In the 20th century the concepts of
classical mechanics were challenged by
new discoveries, leading to fundamentally
new approaches including relativistic
mechanics and quantum mechanics.
d38ec8768e

History of quantum mechanics The major
chapters of this history begin with the
emergence of quantum ideas to explain
individual phenomena—blackbody
radiation, the photoelectric effect, solar
emission spectra—an era called the Old or
Older quantum theories. Building on the
technology developed in classical
mechanics, the invention of wave
mechanics by Erwin Schrodinger and
expansion The history of quantum
mechanics is a fundamental part of the
history of modern physics. Older quantum
theories d38ec8768e
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The KvN theory is mathematically related
to the conceptually distinct method of
classical wavefunctions originally
introduced by Mario Schonberg and
others. These two methods will collectively
be called Hilbert-space formulations of
classical mechanics in what follows.
d38ec8768e == History == d38ec8768e

Interpretations of quantum mechanics
interpretation of quantum mechanics is an
attempt to explain how the mathematical
theory of quantum mechanics might
correspond to experienced reality.
However, there exist a number of
contending schools of thought over their
interpretation. Quantum mechanics has
held up to rigorous and extremely precise
tests in an extraordinarily broad range of
experiments. Quantum mechanics An
interpretation of quantum mechanics is an
attempt to explain how the mathematical
theory of quantum mechanics might
correspond to experienced reality. These
interpretations differ on such fundamental
questions as whether quantum mechanics
is deterministic or stochastic, local or
nonlocal, which elements of quantum
mechanics can be considered real, and
what the nature of measurement is, among
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other matters d38ec8768e

These formulations of quantum mechanics
continue to be used today. At the heart of
the description are ideas of quantum state
and quantum observables, which are
radically different from those used in
previous models of physical reality. While
the mathematics permits calculation of
many quantities that can be measured
experimentally, there is a definite
theoretical limit to values that can be
simultaneously measured. This limitation
was first elucidated... d38ec8768e

Statistical mechanics In physics, two types
of mechanics are usually examined:
classical mechanics and quantum
mechanics. 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. of
statistical mechanics to this day. Its main
purpose is to clarify the properties of
matter in aggregate, in terms of physical
laws governing atomic motion. For both
types In physics, statistical mechanics is a
mathematical framework that applies
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statistical methods and probability theory
to large assemblies of microscopic entities
d38ec8768e

While some variation of the Copenhagen
interpretation is commonly presented in
textbooks, many other interpretations have
been developed. Despite a century of
debate and experiment, no consensus has
been reached among physicists and
philosophers of physics concerning which
interpretation best "represents” reality.
d38ec8768e

Mechanics Forces applied to objects may
result in displacements, which are changes
of an object's position relative to its
environment. distinction between quantum
and classical mechanics, Albert
Einstein&#039;s general and special
theories of relativity have expanded the
scope of Newton and Galileo&#039;s
Mechanics (from Ancient Greek pnyovik
(mékhanike) 'of machines') is the area of
physics concerned with the relationships
between force, matter, and motion among
physical objects d38ec8768e

Mathematical formulation of quantum
mechanics Such are distinguished from
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mathematical formalisms for physics
theories developed prior to the early 1900s
by the use of abstract mathematical
structures, such as infinite-dimensional
Hilbert spaces (L2 space mainly), and
operators on these spaces. mathematical
formulations of quantum mechanics are
those mathematical formalisms that permit
a rigorous description of quantum
mechanics. This mathematical formalism
The mathematical formulations of quantum
mechanics are those mathematical
formalisms that permit a rigorous
description of quantum mechanics. In
brief, values of physical observables such
as energy and momentum were no longer
considered as values of functions on phase
space, but as eigenvalues; more precisely
as spectral values of linear operators in
Hilbert space. This mathematical
formalism uses mainly a part of functional
analysis, especially Hilbert spaces, which
are a kind of linear space d38ec8768e

Many aspects of quantum mechanics yield
unexpected results, defying expectations
and deemed counterintuitive. These
aspects can seem paradoxical as they map
behaviors quite differently from those seen
at larger scales. In the words of quantum
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physicist Richard Feynman, quantum
mechanics deals with "nature as she
is—absurd". Features of quantum
mechanics often defy simple explanations
in everyday language. One example of this
is the uncertainty principle... d38ec8768e
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 by probability
distributions. d38ec8768e Key features
common to all RQMs include: the
prediction of antimatter, spin magnetic
moments of elementary spin-1/2 fermions,
fine structure, and quantum dynamics of
charged particles... d38ec8768e ==
History == d38ec8768e The essential idea
behind RQM is that different observers
may give different accurate accounts of the
same system. For example, to one
observer, a system is in a single,
"collapsed" eigenstate. To a second
observer, the same system is in a
superposition of two or more states and
the first observer is in a correlated
superposition of two or more...
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d38ec8768e Building on the technology
developed in classical mechanics, the
invention of wave mechanics by Erwin
Schrodinger and expansion by many others
triggers the "modern" era beginning
around 1925. Paul Dirac's relativistic
quantum theory work led him to explore
quantum theories of radiation, culminating
in quantum electrodynamics, the first
quantum field theory. The history of
quantum mechanics continues in the
history of quantum field theory. The
history of quantum chemistry, theoretical
basis of chemical structure, reactivity, and
bonding, interlaces with the events
discussed in this article. d38ec8768e

Koopman-von Neumann classical
mechanics As its name suggests, the KvN
theory was developed by Bernard Koopman
and John von Neumann. Neumann (KvN)
theory is a description of classical
mechanics as an operatorial theory similar
to quantum mechanics, based on a Hilbert
space of complex, The Koopman-von
Neumann (KvN) theory is a description of
classical mechanics as an operatorial
theory similar to quantum mechanics,
based on a Hilbert space of complex,
square-integrable functions representing
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classical observables on phase spaces
d38ec8768e

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
Newton, and the mathematical methods
invented by Newton, Gottfried Wilhelm
Leibniz, Leonhard Euler and others to
describe... d38ec8768e
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