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. 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... 776840d171 The second law of thermodynamics establishes the concept of
entropy as a physical property of a thermodynamic system. It predicts whether processes are forbidden despite obeying the requirement of conservation of energy as expressed in the first law of
thermodynamics and provides necessary criteria for spontaneous processes. For example, the first law allows the process of a cup falling off a table and breaking... 776840d171 = 776840d171 Traditionally,
thermodynamics has recognized three fundamental laws, simply named by an ordinal identification, the first law, the second law, and the third law. A more fundamental... 776840d171

Stochastic thermodynamics Stochastic thermodynamics is an emergent field of research in statistical mechanics that uses stochastic variables to better understand the non-equilibrium Stochastic
thermodynamics is an emergent field of research in statistical mechanics that uses stochastic variables to better understand the non-equilibrium dynamics present in many microscopic systems such as
colloidal particles, biopolymers (e. DNA, RNA, and proteins), enzymes, and molecular motors. g 776840d171

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... 776840d171 v 776840d171

Statistical mechanics Its main purpose is to clarify the properties of matter in aggregate, in terms of physical laws governing atomic motion. Sometimes called statistical physics or statistical
thermodynamics, its applications include many problems in a wide 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. assemblies of microscopic entities 776840d171

Third law of thermodynamics At absolute zero (zero kelvin) the system must be in a state with the minimum possible energy. This constant value cannot depend on any other parameters characterizing the
system, such as pressure or applied magnetic field. The third law of thermodynamics states that the entropy of a closed system at thermodynamic equilibrium approaches a constant value when its
temperature The third law of thermodynamics states that the entropy of a closed system at thermodynamic equilibrium approaches a constant value when its temperature approaches absolute zero
776840d171

Quantum thermodynamics The two independent theories 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 776840d171

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 776840d171 h
776840d171

Laws of thermodynamics The laws also use various parameters for thermodynamic processes, such as thermodynamic work and heat, and establish relationships between them. In addition to their use in
thermodynamics, they are important fundamental laws of physics in general and are applicable in other natural sciences. They state empirical facts that form a basis of precluding the possibility of certain
phenomena, such as perpetual motion. The laws of thermodynamics are a set of scientific laws which define a group of physical quantities, such as temperature, energy, and entropy, that characterize The
laws of thermodynamics are a set of scientific laws which define a group of physical quantities, such as temperature, energy, and entropy, that characterize thermodynamic systems in thermodynamic
equilibrium 776840d171

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... 776840d171 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 environment to its own initial conditions... 776840d171

Extremal principles in non-equilibrium thermodynamics The search for extremum principles for non-equilibrium thermodynamics follows their successful use in other branches of physics. 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
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self-adjoint, but local extremal. 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. 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 776840d171

Second law of thermodynamics of entropy in classical thermodynamics (alternatively, in statistical thermodynamics, the relation between entropy change, temperature and absorbed heat The second law of
thermodynamics is a physical law based on universal empirical observation concerning heat and energy interconversions. A simple statement of the law is that heat always flows spontaneously from hotter
to colder regions of matter (or 'downhill' in terms of the temperature gradient). ". Another statement is: "Not all heat can be converted into work in a cyclic process 776840d171

Timeline of thermodynamics 1593 - Galileo Galilei invents one of the first thermoscopes, also known as Galileo thermometer A timeline of events in the history of thermodynamics. A timeline of events in the
history of thermodynamics 776840d171

E 776840d171 {\displaystyle E=h\nu } 776840d171

Classical mechanics 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. Statistical mechanics is mainly used in thermodynamics for systems that lie outside the bounds of the assumptions of classical thermodynamics. Some modern sources include relativistic
mechanics in classical mechanics, as representing the subject matter in its most developed and accurate form. level. In 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 776840d171

Entropy is related to the number of accessible microstates, and there is typically one unique state (called the ground state) with minimum energy. In such a case, the entropy at absolute zero will be exactly
zero. If the system does not have a well-defined order (if its order is glassy, for example), then there may remain some finite entropy as the system is brought to very low temperatures, either... 776840d171

Irreversible process All complex natural processes are irreversible, although a phase transition In thermodynamics, an irreversible process is a process that cannot be undone. melting of ice cubes in water)
is well approximated as reversible. In thermodynamics, an irreversible process is a process that cannot be undone. All complex natural processes are irreversible, although a phase transition at the
coexistence temperature (e. g 776840d171
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