
Physics 215 Thermodynamics And
Modern Physics
Timeline of fundamental physics discoveries

and theories that have significantly influenced current thinking in modern
physics. Such discoveries are often a multi-step, multi-person process. Multiple

This timeline lists significant discoveries in physics and the laws of nature,
including experimental discoveries, theoretical proposals that were confirmed
experimentally, and theories that have significantly influenced current
thinking in modern physics. Such discoveries are often a multi-step, multi-
person process. Multiple discovery sometimes occurs when multiple research
groups discover the same phenomenon at about the same time, and scientific
priority is often disputed. The listings below include some of the most
significant people and ideas by date of publication or experiment.

History of thermodynamics

The history of thermodynamics is a fundamental strand in the history of
physics, the history of chemistry, and the history of science in general. Due

The history of thermodynamics is a fundamental strand in the history of
physics, the history of chemistry, and the history of science in general. Due to
the relevance of thermodynamics in much of science and technology, its
history is finely woven with the developments of classical mechanics, quantum
mechanics, magnetism, and chemical kinetics, to more distant applied fields
such as meteorology, information theory, and biology (physiology), and to
technological developments such as the steam engine, internal combustion
engine, cryogenics and electricity generation. The development of
thermodynamics both drove and was driven by atomic theory. It also, albeit in
a subtle manner, motivated new directions in probability and statistics; see,
for example, the timeline of thermodynamics.

Work (thermodynamics)

convention has been used in many physics textbooks and is used in the
present article. According to the first law of thermodynamics for a closed
system, any net
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Thermodynamic work is one of the principal kinds of process by which a
thermodynamic system can interact with and transfer energy to its
surroundings. This results in externally measurable macroscopic forces on the
system's surroundings, which can cause mechanical work, to lift a weight, for
example, or cause changes in electromagnetic, or gravitational variables. Also,
the surroundings can perform thermodynamic work on a thermodynamic
system, which is measured by an opposite sign convention.

For thermodynamic work, appropriately chosen externally measured
quantities are exactly matched by values of or contributions to changes in
macroscopic internal state variables of the system, which always occur in
conjugate pairs, for example pressure and volume or magnetic flux density
and magnetization...

Classical mechanics

predominantly in the 18th and 19th centuries, extended beyond earlier works;
they are, with some modification, used in all areas of modern physics. If the
present

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 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...

Entropy

randomness, or uncertainty. The term and the concept are used in diverse
fields, from classical thermodynamics, where it was first recognized, to the

Entropy is a scientific concept, most commonly associated with states of
disorder, randomness, or uncertainty. The term and the concept are used in
diverse fields, from classical thermodynamics, where it was first recognized, to
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the microscopic description of nature in statistical physics, and to the
principles of information theory. It has found far-ranging applications in
chemistry and physics, in biological systems and their relation to life, in
cosmology, economics, and information systems including the transmission of
information in telecommunication.

Entropy is central to the second law of thermodynamics, which states that the
entropy of an isolated system left to spontaneous evolution cannot decrease
with time. As a result, isolated systems evolve toward thermodynamic
equilibrium, where...

Timeline of gravitational physics and relativity

The following is a timeline of gravitational physics and general relativity. 3rd
century B.C. – Aristarchus of Samos proposes the heliocentric model.

The following is a timeline of gravitational physics and general relativity.

H-theorem

molecules. As this quantity H was meant to represent the entropy of
thermodynamics, the H-theorem was an early demonstration of the power of
statistical

In classical statistical mechanics, the H-theorem, introduced by Ludwig
Boltzmann in 1872, describes the tendency of the quantity H (defined below)
to decrease in a nearly-ideal gas of molecules. As this quantity H was meant to
represent the entropy of thermodynamics, the H-theorem was an early
demonstration of the power of statistical mechanics as it claimed to derive the
second law of thermodynamics—a statement about fundamentally irreversible
processes—from reversible microscopic mechanics. It is thought to prove the
second law of thermodynamics, albeit under the assumption of low-entropy
initial conditions.

The H-theorem is a natural consequence of the kinetic equation derived by
Boltzmann that has come to be known as Boltzmann's equation. The H-
theorem has led to considerable discussion...

Quantum mechanics

OpenCourseware. Modern Physics: With waves, thermodynamics, and optics –
an online textbook. MIT OpenCourseWare: Chemistry and Physics. See 8.04,
8.05 and 8.06.
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Quantum mechanics is the fundamental physical theory that 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...

Extremal principles in non-equilibrium thermodynamics

Energy dissipation and entropy production extremal principles are ideas
developed within non-equilibrium thermodynamics that attempt to predict the
likely

Energy dissipation and entropy production extremal principles are ideas
developed within non-equilibrium thermodynamics that attempt to predict the
likely steady states and dynamical structures that a physical system might
show. The search for extremum principles for non-equilibrium
thermodynamics follows their successful use in other branches of physics.
According to Kondepudi (2008), and to Grandy (2008), there is no general rule
that provides an extremum principle that governs the evolution of a far-from-
equilibrium system to a steady state. According to Glansdorff and Prigogine
(1971, page 16), irreversible processes usually are not governed by global
extremal principles because description of their evolution requires differential
equations which are not self-adjoint, but local extremal...

BioSystems

&quot;Biological Thermodynamics: Bridging the gap between physics and
life&quot; (2024) is dedicated to Ervin Bauer and contains biographical and
theoretical articles

BioSystems is a monthly peer-reviewed scientific journal covering
experimental, computational, and theoretical research that links biology,
evolution, and the information processing sciences. It was established in 1967
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as Currents in Modern Biology by Robert G. Grenell and published by North-
Holland Publishing Company out of Amsterdam until North-Holland merged
with Elsevier in 1970. Grenell wrote of his purpose in founding the journal, It
has become necessary to develop a new language of biology; a new
mathematics, and to strip biological theory and experiment of their classical
approaches, assumptions and limitations. It is such considerations which
underlie the establishment of this journal.

In 1972 the journal was renamed Currents in Modern Biology: Bio Systems,
which was shortened to...
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