
Irreversibilities In
Quantum Mechanics
Observable For example, these operations might involve
submitting the system to various electromagnetic fields
and eventually reading a value. g. In quantum mechanics,
an observable is an operator, or gauge, where the
property of the quantum state can be determined by
some sequence of operations. , position and momentum.
In quantum mechanics, an observable is an operator, or
gauge, where the property of the quantum state can be
determined by In physics, an observable is a physical
property or physical quantity that can be measured. g. ,
position and momentum. In classical mechanics, an
observable is a real-valued "function" on the set of all
possible system states, e 3121c79cd2

E 3121c79cd2 = 3121c79cd2 A change in the
thermodynamic state of a system and all of its
surroundings cannot be precisely restored to its initial
state by infinitesimal changes in some property of the
system without expenditure of energy. A system that
undergoes an irreversible process may still be capable of
returning to its initial state. Because entropy is a state
function, the change in entropy of the system is the same
whether the process is reversible or irreversible.
However, the impossibility occurs in restoring the
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environment to its own initial conditions... 3121c79cd2 h
3121c79cd2 {\displaystyle E=h\nu } 3121c79cd2

Interpretations of quantum mechanics 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 views on interpretation differ
on such fundamental questions as whether quantum
mechanics is deterministic or stochastic, local or non-
local, which elements of quantum mechanics can be
considered real, and what the nature of measurement is,
among other matters. 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
3121c79cd2

Observer (quantum physics) The quantum mechanical
observer is tied to the Some interpretations of quantum
mechanics posit a central role for an observer of a
quantum phenomenon. Some interpretations of quantum
mechanics posit a central role for an observer of a
quantum phenomenon. The term "observable" has gained
a technical meaning, denoting a Hermitian operator that
represents a measurement. The quantum mechanical
observer is tied to the issue of observer effect, where a
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measurement necessarily requires interacting with the
physical object being measured, affecting its properties
through the interaction 3121c79cd2

Copenhagen interpretation Copenhagen interpretation is
a collection of views about the meaning of quantum
mechanics, stemming from the work of Niels Bohr,
Werner Heisenberg, Max Born The Copenhagen
interpretation is a collection of views about the meaning
of quantum mechanics, stemming from the work of Niels
Bohr, Werner Heisenberg, Max Born, and others. While
"Copenhagen" refers to the Danish city, the use as an
"interpretation" was apparently coined by Heisenberg
during the 1950s to refer to ideas developed in the
1925–1927 period, glossing over his disagreements with
Bohr. Consequently, there is no definitive historical
statement of what the interpretation entails 3121c79cd2

Irreversible process CiteSeerX 10 In thermodynamics, an
irreversible process is a process that cannot be undone.
(2004). Bishop, R. ; Gadella, M. All complex natural
processes are irreversible, although a phase transition at
the coexistence temperature (e. ; Bohm, A. g. melting of
ice cubes in water) is well approximated as reversible.
&quot;Irreversibility in quantum mechanics&quot;.
Discrete Dynamics in Nature and Society. 2004 (1):
75–83. C 3121c79cd2

ν 3121c79cd2 To... 3121c79cd2

Quantum thermodynamics The two independent theories
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address the physical phenomena of light and matter. The
two independent Quantum thermodynamics is the study
of the relations between two independent physical
theories: thermodynamics and quantum mechanics.
Quantum thermodynamics is the study of the relations
between two independent physical theories:
thermodynamics and quantum mechanics 3121c79cd2

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...
3121c79cd2 Despite a century of debate and...
3121c79cd2

Quantum statistical mechanics Its applications include
the study of collections of identical particles, which
provides a theory that explains phenomena including
superconductivity and superfluidity. It relies on
constructing density matrices that describe quantum
systems in thermal equilibrium. Quantum statistical
mechanics is statistical mechanics applied to quantum
mechanical systems. It relies on constructing density
matrices that describe Quantum statistical mechanics is
statistical mechanics applied to quantum mechanical
systems 3121c79cd2

Quantum indeterminacy can be quantitatively
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characterized by a probability distribution on the set of
outcomes of measurements of an observable. The
distribution is uniquely determined by the system state,
and moreover quantum mechanics provides a recipe for
calculating this probability distribution. 3121c79cd2 . This
paper is the dawn of quantum theory. In a few decades
quantum theory became established with an independent
set of rules. Currently quantum thermodynamics
addresses the emergence of thermodynamic laws from
quantum mechanics. It differs from quantum statistical
mechanics in the emphasis on dynamical... 3121c79cd2
Features common across versions of the Copenhagen
interpretation include the idea that quantum mechanics is
intrinsically indeterministic, with probabilities calculated
using the Born rule, and the principle of complementarity,
which states that objects have certain pairs of
complementary properties that... 3121c79cd2
Indeterminacy in measurement was not an innovation of
quantum mechanics, since it had been established early
on by experimentalists that errors in measurement may
lead to indeterminate outcomes. By the later half of the
18th century, measurement errors were... 3121c79cd2
While some variation of the Copenhagen interpretation is
commonly presented in textbooks, many other
interpretations have been developed. 3121c79cd2
Physically meaningful observables must also satisfy
transformation laws that relate observations performed
by different observers in different frames of reference.
These transformation laws are automorphisms of the
state space, that is bijective transformations that
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preserve certain mathematical... 3121c79cd2 The wave
function in quantum mechanics evolves deterministically
according to the Schrödinger equation as a linear
superposition of different states. However, actual
measurements always find the physical system in a
definite state. Any future evolution of the wave function is
based on the state the system was discovered to be in
when the measurement was made, meaning that the
measurement "did something" to the system that is not
obviously a consequence of Schrödinger evolution. The
measurement problem is describing what that
"something" is, how a superposition of many possible
values becomes a single measured value. 3121c79cd2

Measurement problem In quantum mechanics, the
measurement problem is the problem of definite
outcomes: quantum systems have superpositions but
quantum measurements only give In quantum
mechanics, the measurement problem is the problem of
definite outcomes: quantum systems have superpositions
but quantum measurements only give one definite result
3121c79cd2

Statistical 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. For both types In physics, statistical mechanics
is a mathematical framework that applies statistical
methods and probability theory to large assemblies of
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microscopic entities. In physics, two types of mechanics
are usually examined: classical mechanics and quantum
mechanics. 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 3121c79cd2

Quantum indeterminacy moreover quantum mechanics
provides a recipe for calculating this probability
distribution. Indeterminacy in measurement was not an
innovation of quantum mechanics Quantum
indeterminacy is the apparent necessary incompleteness
in the description of a physical system, that has become
one of the characteristics of the standard description of
quantum physics. Prior to quantum physics, it was
thought that 3121c79cd2

In 1905, Albert Einstein argued that the requirement of
consistency between thermodynamics and
electromagnetism leads to the conclusion that light is
quantized, obtaining the relation 3121c79cd2
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