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Physics (from Greek guowky (émotun), i.e. "knowledge of nature", from qiaoig, physis, i.e. "nature"[][][][][]) is the

[1]

natural science that involves the study of matter' ~ and its motion through space and time, along with related

concepts such as energy and force.”] More broadly, it is the general analysis of nature, conducted in order to

understand how the universe behaves.mm (5]

Physics is one of the oldest academic disciplines, perhaps the oldest through its inclusion of astronomy.[6] Over the
last two millennia, physics was a part of natural philosophy along with chemistry, certain branches of mathematics,
and biology, but during the Scientific Revolution in the 17th century, the natural sciences emerged as unique
research programs in their own right.m Physics intersects with many interdisciplinary areas of research, such as
biophysics and quantum chemistry, and the boundaries of physics are not rigidly defined. New ideas in physics often
explain the fundamental mechanisms of other sciences, while opening new avenues of research in areas such as

mathematics and philosophy.

Physics also makes significant contributions through advances in new technologies that arise from theoretical
breakthroughs. For example, advances in the understanding of electromagnetism or nuclear physics led directly to
the development of new products which have dramatically transformed modern-day society, such as television,
computers, domestic appliances, and nuclear weapons; advances in thermodynamics led to the development of

industrialization; and advances in mechanics inspired the development of calculus.
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Physics

History

Natural philosophy has its origins in Greece during the Archaic period, (650
BCE — 480 BCE), when Pre-Socratic philosophers like Thales rejected
non-naturalistic explanations for natural phenomena and proclaimed that every
event had a natural cause.’) They proposed ideas verified by reason and
observation and many of their hypotheses proved successful in experiment,m for

example atomism.

Classical physics became a separate science when early modern Europeans used
these experimental and quantitative methods to discover what are now
considered to be the laws of physics.[m][“] Kepler, Galileo and more specifically
Newton discovered and unified the different laws of motion.!' During the

industrial revolution, as energy needs increased, so did research, which led to the

Sir Isaac Newton (1643-1727) discovery of new laws in thermodynamics, chemistry and electromagnetics.

Modern physics started with the works of Max Planck in quantum theory and
Einstein in relativity, and continued in quantum mechanics pioneered by

Heisenberg, Schrodinger and Paul Dirac.

Philosophy

In many ways, physics stems from ancient Greek philosophy. From Thales' first
attempt to characterize matter, to Democritus' deduction that matter ought to
reduce to an invariant state, the Ptolemaic astronomy of a crystalline firmament,
and Aristotle's book Physics (an early book on physics, which attempted to

analyze and define motion from a philosophical point of view), various Greek

philosophers advanced their own theories of nature. Physics was known as

Albert Einstein (1879-1955) natural philosophy until the late 18th century.

By the 19th century physics was realized as a discipline distinct from philosophy
and the other sciences. Physics, as with the rest of science, relies on philosophy of science to give an adequate

description of the scientific method."*! The scientific method employs a priori reasoning as well as a posteriori

reasoning and the use of Bayesian inference to measure the validity of a given theory.[14]

The development of physics has answered many questions of early philosophers, but has also raised new questions.

Study of the philosophical issues surrounding physics, the philosophy of physics, involves issues such as the nature

of space and time, determinism, and metaphysical outlooks such as empiricism, naturalism and realism.!>]

Many physicists have written about the philosophical implications of their work, for instance Laplace, who

6] and  Erwin Schrodinger, who wrote on quantum mechanics.'”! The

[18]

championed causal determinism,

mathematical physicist Roger Penrose has been called a Platonist by Stephen Hawking," ™ a view Penrose discusses

in his book, The Road to Reality.[lg] Hawking refers to himself as an "unashamed reductionist” and takes issue with

Penrose's VieWS.[2O]
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Physics

Core theories

Though physics deals with a wide variety of systems, certain theories are used by all physicists. Each of these
theories were experimentally tested numerous times and found correct as an approximation of nature (within a
certain domain of validity). For instance, the theory of classical mechanics accurately describes the motion of
objects, provided they are much larger than atoms and moving at much less than the speed of light. These theories
continue to be areas of active research, and a remarkable aspect of classical mechanics known as chaos was
discovered in the 20th century, three centuries after the original formulation of classical mechanics by Isaac Newton
(1642—1727).

These central theories are important tools for research into more specialized topics, and any physicist, regardless of
his or her specialization, is expected to be literate in them. These include classical mechanics, quantum mechanics,

thermodynamics and statistical mechanics, electromagnetism, and special relativity.

Classical physics

Classical physics includes the traditional branches and topics that were
recognized and well-developed before the beginning of the 20th
century—classical mechanics, acoustics, optics, thermodynamics, and
electromagnetism. Classical mechanics is concerned with bodies acted
on by forces and bodies in motion and may be divided into statics
(study of the forces on a body or bodies at rest), kinematics (study of
motion without regard to its causes), and dynamics (study of motion
and the forces that affect it); mechanics may also be divided into solid
mechanics and fluid mechanics (known together as continuum
mechanics), the latter including such branches as hydrostatics,
hydrodynamics, aerodynamics, and pneumatics. Acoustics is the study
of how sound is produced, controlled, transmitted and received.[21]
Important modern branches of acoustics include ultrasonics, the study
of sound waves of very high frequency beyond the range of human

2 and

hearing; bioacoustics the physics of animal calls and hearing,[2
electroacoustics, the manipulation of audible sound waves using
electronics.!*! Optics, the study of light, is concerned not only with

visible light but also with infrared and ultraviolet radiation, which

exhibit all of the phenomena of visible light except visibility, e.g., Classical physics implemented in an acoustic
reflection, refraction, interference, diffraction, dispersion, and engineering model of sound reflecting from an
polarization of light. Heat is a form of energy, the internal energy acoustic diffuser

possessed by the particles of which a substance is composed;

thermodynamics deals with the relationships between heat and other forms of energy. Electricity and magnetism
have been studied as a single branch of physics since the intimate connection between them was discovered in the
early 19th century; an electric current gives rise to a magnetic field and a changing magnetic field induces an electric
current. Electrostatics deals with electric charges at rest, electrodynamics with moving charges, and magnetostatics

with magnetic poles at rest.
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Physics

Modern physics

Modern
physics

.0 B
zha\ll(r, t) = HU(r, t)

Schrodinger equation

History of modern physics

Classical physics is generally concerned with matter and energy on the
normal scale of observation, while much of modern physics is
concerned with the behavior of matter and energy under extreme
conditions or on a very large or very small scale. For example, atomic
and nuclear physics studies matter on the smallest scale at which
chemical elements can be identified. The physics of elementary

particles is on an even smaller scale, as it is concerned with the most

basic units of matter; this branch of physics is also known as

' high-ener hysics because of the extremely high energies necessar
Solvay Conference of 1927, with prominent g gy phy y g g y
physicists such as Albert Einstein, Werner to produce many types of particles in large particle accelerators. On
Heisenberg, Max Planck, Hendrik Lorentz, Niels this scale, ordinary, commonsense notions of space, time, matter, and

Bohr, Marie Curie, Erwin Schrodinger and Paul energy are no longer valid.

Dirac.

The two chief theories of modern physics present a different picture of
the concepts of space, time, and matter from that presented by classical physics. Quantum theory is concerned with
the discrete, rather than continuous, nature of many phenomena at the atomic and subatomic level, and with the
complementary aspects of particles and waves in the description of such phenomena. The theory of relativity is
concerned with the description of phenomena that take place in a frame of reference that is in motion with respect to
an observer; the special theory of relativity is concerned with relative uniform motion in a straight line and the
general theory of relativity with accelerated motion and its connection with gravitation. Both quantum theory and the

theory of relativity find applications in all areas of modern physics.

Difference between classical and modern physics

While physics aims to discover

Far less than Comparable t°>> universal laws, its theories lie in

3x10° m/s 3x10° m/s explicit domains of applicability.

Speed > Loosely speaking, the laws of classical

Farlig_?ge:nthan A@’ Classical Relativistic physics .accurately describe systems
Mechanics Mechanics whose important length scales are

Size greater than the atomic scale and

) Quantu_m 'Quantum whose motions are much slower than

Near:(;_;e;s than & Mechanics Field Theory the speed of light. Outside of this

Th . . . domain, observations do not match
e basic domains of physics

their predictions. Albert Einstein
contributed the framework of special relativity, which replaced notions of absolute time and space with spacetime

and allowed an accurate description of systems whose components have speeds approaching the speed of light. Max

Planck, Erwin Schrodinger, and others introduced quantum mechanics, a probabilistic notion of particles and

interactions that allowed an accurate description of atomic and subatomic scales. Later, quantum field theory unified
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Physics

quantum mechanics and special relativity. General relativity allowed for a dynamical, curved spacetime, with which
highly massive systems and the large-scale structure of the universe can be well-described. General relativity has not
yet been unified with the other fundamental descriptions; several candidate theories of quantum gravity are being

developed.
Relation to other fields

Prerequisites

Mathematics is the language used for compact description of the order
in nature, especially the laws of physics. This was noted and advocated

by Pythagoras,[24] Plato,[25] Galileo,[26] and Newton.

Physics theories use mathematics®’! to obtain order and provide

precise formulas, precise or estimated solutions, quantitative results

and predictions. Experiment results in physics are numerical

measurements. Technologies based on mathematics, like computation This parabola-shaped lava flow illustrates the

have made computational physics an active area of research. application of mathematics in physics—in this

case, Galileo's law of falling bodies.

Math

v

Ontology

v

Physics

v

Chemistry

v

Astronomy
Geology

Mathematics and ontology
are used in physics. Physics
is used in chemistry and

cosmology.
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Physics

Ontology is a prerequisite for physics, but not for mathematics. It

means physics is ultimately concerned with descriptions of the real Math
a

world, while mathematics is concerned with abstract patterns, even

beyond the real world. Thus physics statements are synthetic, while
math statements are analytic. Mathematics contains hypotheses, while Ontology
physics contains theories. Mathematics statements have to be only

logically true, while predictions of physics statements must match Mathematical Physics
observed and experimental data. Physics
The distinction is clear-cut, but not always obvious. For example, The distinction between mathematics and physics

mathematical physics is the application of mathematics in physics. Its ~ is clear-cut, but not always obvious, especially in
methods are mathematical, but its subject is physical.[ZS] The problems mathematical physics.

in this field start with a "math model of a physical situation" and a

"math description of a physical law". Every math statement used for solution has a hard-to-find physical meaning.

The final mathematical solution has an easier-to-find meaning, because it is what the solver is looking for.

Physics is a branch of fundamental science, not practical science.*”! Physics is also called "the fundamental science"
because the subject of study of all branches of natural science like chemistry, astronomy, geology and biology are
constrained by laws of physics.BO] For example, chemistry studies properties, structures, and reactions of matter
(chemistry's focus on the atomic scale distinguishes it from physics). Structures are formed because particles exert
electrical forces on each other, properties include physical characteristics of given substances, and reactions are

bound by laws of physics, like conservation of energy, mass and charge.

Physics is applied in industries like engineering and medicine.

Application and influence

Applied physics is a general term for physics research which is intended for a
particular use. An applied physics curriculum usually contains a few classes
in an applied discipline, like geology or electrical engineering. It usually
differs from engineering in that an applied physicist may not be designing )
something in particular, but rather is using physics or conducting physics

research with the aim of developing new technologies or solving a problem.

The approach is similar to that of applied mathematics. Applied physicists can
also be interested in the use of physics for scientific research. For instance, ~ Archimedes’screw, a simple machine for
. . . . . lifti

people working on accelerator physics might seek to build better particle e

detectors for research in theoretical physics.

Physics is used heavily in engineering. For example, statics, a subfield of mechanics, is used in the building of
bridges and other static structures. The understanding and use of acoustics results in sound control and better concert
halls; similarly, the use of optics creates better optical devices. An understanding of physics makes for more realistic

flight simulators, video games, and movies, and is often critical in forensic investigations.

With the standard consensus that the laws of physics are universal and do not change with time, physics can be used
to study things that would ordinarily be mired in uncertainty. For example, in the study of the origin of the earth, one

can reasonably model earth's mass, temperature, and rate of rotation, as a
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function of time allowing one to extrapolate forward and backward in time
and so predict prior and future conditions. It also allows for simulations in

engineering which drastically speed up the development of a new technology.

But there is also considerable interdisciplinarity in the physicist's methods
and so many other important fields are influenced by physics, e.g. the fields

of econophysics and sociophysics.

T SRS
The application of physical laws in lifting
liquids

Research

Scientific method

Physicists use the scientific method to test the validity of a physical theory, using a methodical approach to compare
the implications of the theory in question with the associated conclusions drawn from experiments and observations
conducted to test it. Experiments and observations are collected and compared with the predictions and hypotheses
made by a theory, thus aiding in the determination or the validity/invalidity of the theory.

A scientific law is a concise verbal or mathematical statement of a relation that expresses a fundamental principle of

a theory, like Newton's law of universal gravitation.B]]

Theory and experiment

Theorists seek to develop mathematical models that both agree with
existing experiments and successfully predict future experimental
results, while experimentalists devise and perform experiments to test
theoretical predictions and explore new phenomena. Although theory
and experiment are developed separately, they are strongly dependent

upon each other. Progress in physics frequently comes about when

experimentalists make a discovery that existing theories cannot
explain, or when new theories generate experimentally testable

predictions, which inspire new experiments.

Physicists who work at the interplay of theory and experiment are

called phenomenologists. Phenomenologists look at the complex

phenomena observed in experiment and work to relate them to The astronaut and Earth are both in free-fall
fundamental theory.

Theoretical physics has historically taken inspiration from philosophy; electromagnetism was unified this way.[32]

Beyond the known
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universe, the field of theoretical physics also deals with hypothetical

issues,[33]

such as parallel universes, a multiverse, and higher
dimensions. Theorists invoke these ideas in hopes of solving particular
problems with existing theories. They then explore the consequences

of these ideas and work toward making testable predictions.

Experimental physics expands, and is expanded by, engineering and
technology. Experimental physicists involved in basic research design
and perform experiments with equipment such as particle accelerators
and lasers, whereas those involved in applied research often work in

industry, developing technologies such as magnetic resonance imaging

Lightning is an electric current (MRI) and transistors. Feynman has noted that experimentalists may

seek areas which are not well-explored by theorists.l*¥

Scope and aims

Physics covers a wide range of phenomena, from elementary particles
(such as quarks, neutrinos and electrons) to the largest superclusters of
galaxies. Included in these phenomena are the most basic objects
composing all other things. Therefore physics is sometimes called the
"fundamental science".*"! Physics aims to describe the various
phenomena that occur in nature in terms of simpler phenomena. Thus,
physics aims to both connect the things observable to humans to root

causes, and then connect these causes together.

For example, the ancient Chinese observed that certain rocks

(lodestone) were attracted to one another by some invisible force. This

Physics involves modeling the natural world with effect was later called magnetism, and was first rigorously studied in

theory, usually quantitative. Here, the path of a . . . .
the 17th century. A little earlier than the Chinese, the ancient Greeks

particle is modeled with the mathematics of
calculus to explain its behavior: the purview of knew of other objects such as amber, that when rubbed with fur would
the branch of physics known as mechanics. cause a similar invisible attraction between the two. This was also first
studied rigorously in the 17th century, and came to be called

electricity. Thus, physics had come to understand two observations of nature in terms of some root cause (electricity
and magnetism). However, further work in the 19th century revealed that these two forces were just two different
aspects of one force—electromagnetism. This process of "unifying" forces continues today, and electromagnetism
and the weak nuclear force are now considered to be two aspects of the electroweak interaction. Physics hopes to
find an ultimate reason (Theory of Everything) for why nature is as it is (see section Current research below for

more information).

Research fields

Contemporary research in physics can be broadly divided into condensed matter physics; atomic, molecular, and
optical physics; particle physics; astrophysics; geophysics and biophysics. Some physics departments also support
research in Physics education.

Since the 20th century, the individual fields of physics have become increasingly specialized, and today most
physicists work in a single field for their entire careers. "Universalists" such as Albert Einstein (1879—1955) and Lev

Landau (1908—1968), who worked in multiple fields of physics, are now very rare. !
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Condensed matter

Condensed matter physics is the field
of physics that deals with the
macroscopic physical properties of
matter.[] In particular, it is concerned
with the "condensed" phases that
appear whenever the number of
particles in a system is extremely large
and the interactions between them are

strong. !
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condensed phases are solids and

liquids, which arise from the bonding

by way of the electromagnetic force
between atoms.[] More exotic Velocity-distribution data of a gas of rubidium atoms, confirming the discovery of a new

condensed phases include the phase of matter, the Bose—Einstein condensate

superﬂuid[] and the Bose—Einstein
condensate®® found in certain atomic systems at very low temperature, the superconducting phase exhibited by

[37

conduction electrons in certain materials, Vand the ferromagnetic and antiferromagnetic phases of spins on atomic

lattices. t

[38] Historically, condensed matter

Condensed matter physics is by far the largest field of contemporary physics.
physics grew out of solid-state physics, which is now considered one of its main subfields.! The term condensed
matter physics was apparently coined by Philip Anderson when he renamed his research group—previously
solid-state theory—in 1967.5% In 1978, the Division of Solid State Physics of the American Physical Society was
renamed as the Division of Condensed Matter Physics.[] Condensed matter physics has a large overlap with

chemistry, materials science, nanotechnology and engineering.[]

Atomic, molecular, and optical physics

Atomic, molecular, and optical physics (AMO) is the study of matter—matter and light—matter interactions on the
scale of single atoms and molecules. The three areas are grouped together because of their interrelationships, the
similarity of methods used, and the commonality of the energy scales that are relevant. All three areas include both
classical, semi-classical and quantum treatments; they can treat their subject from a microscopic view (in contrast to

a Macroscopic view).

Atomic physics studies the electron shells of atoms. Current research focuses on activities in quantum control,
cooling and trapping of atoms and ions, ¢4 needed] 1oy, temperature collision dynamics and the effects of electron
correlation on structure and dynamics. Atomic physics is influenced by the nucleus (see, e.g., hyperfine splitting),

but intra-nuclear phenomena such as fission and fusion are considered part of high-energy physics.

Molecular physics focuses on multi-atomic structures and their internal and external interactions with matter and
light. Optical physics is distinct from optics in that it tends to focus not on the control of classical light fields by
macroscopic objects, but on the fundamental properties of optical fields and their interactions with matter in the

microscopic realm.
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High-energy physics (particle physics) and nuclear physics

Particle physics is the study of the elementary constituents of matter

and energy, and the interactions between them.[**! In addition, particle

physicists design and develop the high energy accelerators,”

detectors,[41] [42]

and computer programs ' necessary for this research.
The field is also called "high-energy physics" because many
elementary particles do not occur naturally, but are created only during

high-energy collisions of other particles.[43]

Currently, the interactions of elementary particles and fields are
described by the Standard Model.! The model accounts for the 12

known particles of matter (quarks and leptons) that interact via the

strong, weak, and electromagnetic fundamental forces.[J Dynamics are A Silate event in the CMS detector of the
described in terms of matter particles exchanging gauge bosons Large Hadron Collider, featuring a possible
(gluons, W and Z bosons, and photons, respectively).! The Standard appearance of the Higgs boson.

Model also predicts a particle known as the Higgs boson,[] the

existence of which has not yet been verified. In July 2012 CERN, the European laboratory for particle physics,

announced the detection of a particle consistent with the Higgs boson. 4!

Nuclear Physics is the field of physics that studies the constituents and interactions of atomic nuclei. The most
commonly known applications of nuclear physics are nuclear power generation and nuclear weapons technology, but
the research has provided application in many fields, including those in nuclear medicine and magnetic resonance

imaging, ion implantation in materials engineering, and radiocarbon dating in geology and archaeology.

Astrophysics

Astrophysics and astronomy are the application of the theories and
methods of physics to the study of stellar structure, stellar evolution,
the origin of the solar system, and related problems of cosmology.
Because astrophysics is a broad subject, astrophysicists typically apply
many disciplines of physics, including mechanics, electromagnetism,
statistical mechanics, thermodynamics, quantum mechanics, relativity,

nuclear and particle physics, and atomic and molecular physics.

The discovery by Karl Jansky in 1931 that radio signals were emitted
by celestial bodies initiated the science of radio astronomy. Most
recently, the frontiers of astronomy have been expanded by space

exploration. Perturbations and interference from the earth's atmosphere

The deepest visible-light image of the universe, make space-based observations necessary for infrared, ultraviolet,

the Hubble Ultra Deep Field gamma-ray, and X-ray astronomy.

Physical cosmology is the study of the formation and evolution of the
universe on its largest scales. Albert Einstein's theory of relativity plays a central role in all modern cosmological
theories. In the early 20th century, Hubble's discovery that the universe was expanding, as shown by the Hubble

diagram, prompted rival explanations known as the steady state universe and the Big Bang.

The Big Bang was confirmed by the success of Big Bang nucleosynthesis and the discovery of the cosmic
microwave background in 1964. The Big Bang model rests on two theoretical pillars: Albert Einstein's general
relativity and the cosmological principle. Cosmologists have recently established the ACDM model of the evolution

of the universe, which includes cosmic inflation, dark energy and dark matter.



http://en.wikipedia.org/w/index.php?title=Large_Hadron_Collider
http://en.wikipedia.org/w/index.php?title=Higgs_boson
http://en.wikipedia.org/w/index.php?title=File%3ACMS_Higgs-event.jpg
http://en.wikipedia.org/w/index.php?title=Particle_physics
http://en.wikipedia.org/w/index.php?title=Elementary_particle
http://en.wikipedia.org/w/index.php?title=Matter
http://en.wikipedia.org/w/index.php?title=Energy
http://en.wikipedia.org/w/index.php?title=Fundamental_interaction
http://en.wikipedia.org/w/index.php?title=Particle_accelerator
http://en.wikipedia.org/w/index.php?title=Particle_detector
http://en.wikipedia.org/w/index.php?title=Computational_particle_physics
http://en.wikipedia.org/w/index.php?title=Collision
http://en.wikipedia.org/w/index.php?title=Field_%28physics%29
http://en.wikipedia.org/w/index.php?title=Standard_Model
http://en.wikipedia.org/w/index.php?title=Quark
http://en.wikipedia.org/w/index.php?title=Lepton
http://en.wikipedia.org/w/index.php?title=Strong_nuclear_force
http://en.wikipedia.org/w/index.php?title=Weak_nuclear_force
http://en.wikipedia.org/w/index.php?title=Electromagnetism
http://en.wikipedia.org/w/index.php?title=Fundamental_force
http://en.wikipedia.org/w/index.php?title=Gauge_boson
http://en.wikipedia.org/w/index.php?title=Gluon
http://en.wikipedia.org/w/index.php?title=W_and_Z_bosons
http://en.wikipedia.org/w/index.php?title=Photon
http://en.wikipedia.org/w/index.php?title=Higgs_boson
http://en.wikipedia.org/w/index.php?title=CERN
http://en.wikipedia.org/w/index.php?title=Nuclear_Physics
http://en.wikipedia.org/w/index.php?title=Atomic_nuclei
http://en.wikipedia.org/w/index.php?title=Nuclear_power
http://en.wikipedia.org/w/index.php?title=Nuclear_weapons
http://en.wikipedia.org/w/index.php?title=Nuclear_medicine
http://en.wikipedia.org/w/index.php?title=Magnetic_resonance_imaging
http://en.wikipedia.org/w/index.php?title=Magnetic_resonance_imaging
http://en.wikipedia.org/w/index.php?title=Ion_implantation
http://en.wikipedia.org/w/index.php?title=Materials_engineering
http://en.wikipedia.org/w/index.php?title=Radiocarbon_dating
http://en.wikipedia.org/w/index.php?title=Geology
http://en.wikipedia.org/w/index.php?title=Archaeology
http://en.wikipedia.org/w/index.php?title=Universe
http://en.wikipedia.org/w/index.php?title=Hubble_Ultra_Deep_Field
http://en.wikipedia.org/w/index.php?title=File%3AHubble_ultra_deep_field_high_rez_edit1.jpg
http://en.wikipedia.org/w/index.php?title=Astrophysics
http://en.wikipedia.org/w/index.php?title=Astronomy
http://en.wikipedia.org/w/index.php?title=Stellar_structure
http://en.wikipedia.org/w/index.php?title=Stellar_evolution
http://en.wikipedia.org/w/index.php?title=Solar_system
http://en.wikipedia.org/w/index.php?title=Physical_cosmology
http://en.wikipedia.org/w/index.php?title=Karl_Jansky
http://en.wikipedia.org/w/index.php?title=Radio_astronomy
http://en.wikipedia.org/w/index.php?title=Infrared_astronomy
http://en.wikipedia.org/w/index.php?title=Ultraviolet_astronomy
http://en.wikipedia.org/w/index.php?title=Gamma-ray_astronomy
http://en.wikipedia.org/w/index.php?title=X-ray_astronomy
http://en.wikipedia.org/w/index.php?title=Physical_cosmology
http://en.wikipedia.org/w/index.php?title=Edwin_Hubble
http://en.wikipedia.org/w/index.php?title=Hubble_diagram
http://en.wikipedia.org/w/index.php?title=Hubble_diagram
http://en.wikipedia.org/w/index.php?title=Steady_state_theory
http://en.wikipedia.org/w/index.php?title=Big_Bang
http://en.wikipedia.org/w/index.php?title=Big_Bang_nucleosynthesis
http://en.wikipedia.org/w/index.php?title=Cosmic_microwave_background
http://en.wikipedia.org/w/index.php?title=Cosmic_microwave_background
http://en.wikipedia.org/w/index.php?title=Cosmological_principle
http://en.wikipedia.org/w/index.php?title=Lambda-CDM_model
http://en.wikipedia.org/w/index.php?title=Cosmic_inflation
http://en.wikipedia.org/w/index.php?title=Dark_energy
http://en.wikipedia.org/w/index.php?title=Dark_matter

Physics 11

Numerous possibilities and discoveries are anticipated to emerge from new data from the Fermi Gamma-ray Space
Telescope over the upcoming decade and vastly revise or clarify existing models of the universe. 1461 1 particular,
the potential for a tremendous discovery surrounding dark matter is possible over the next several years.[47] Fermi
will search for evidence that dark matter is composed of weakly interacting massive particles, complementing

similar experiments with the Large Hadron Collider and other underground detectors.

IBEX is already yielding new astrophysical discoveries: "No one knows what is creating the ENA (energetic neutral
atoms) ribbon" along the termination shock of the solar wind, "but everyone agrees that it means the textbook picture
of the heliosphere — in which the solar system's enveloping pocket filled with the solar wind's charged particles is

plowing through the onrushing 'galactic wind' of the interstellar medium in the shape of a comet — is wrong.“m]

Current research

Research in physics is continually progressing on a large number of -

fronts. _ " ¢ pipliiaide
In condensed matter physics, an important unsolved theoretical : f
problem is that

of high-temperature superconductivity. Many

condensed matter experiments are aiming to fabricate workable ) /

spintronics and quantum computers.

In particle physics, the first pieces of experimental evidence for
physics beyond the Standard Model have begun to appear. Foremost

among these are indications that neutrinos have non-zero mass. These

-

“'

Feynman diagram signed by R.P. Feynman

experimental results appear to have solved the long-standing solar
neutrino problem, and the physics of massive neutrinos remains an area
of active theoretical and experimental research. Particle accelerators
have begun probing energy scales in the TeV range, in which
experimentalists are hoping to find evidence for the Higgs boson and

supersymmetric particles.[49]

Theoretical attempts to unify quantum mechanics and general relativity
into a single theory of quantum gravity, a program ongoing for over

half a century, have not yet been decisively resolved. The current

leading candidates are M-theory, superstring theory and loop quantum

A typical event described by physics: a magnet

gravity. levitating above a superconductor demonstrates

. . the Meissner effect.
Many astronomical and cosmological phenomena have yet to be

satisfactorily explained, including the existence of ultra-high energy

cosmic rays, the baryon asymmetry, the acceleration of the universe and the anomalous rotation rates of galaxies.

Although much progress has been made in high-energy, quantum, and astronomical physics, many everyday
phenomena involving complexity, chaos, or turbulence are still poorly understood. < @/ion neededl copplex problems
that seem like they could be solved by a clever application of dynamics and mechanics remain unsolved; examples
include the formation of sandpiles, nodes in trickling water, the shape of water droplets, mechanisms of surface

tension catastrophes, and self-sorting in shaken heterogeneous collections, ¢/ @/ion needed]

These complex phenomena have received growing attention since the 1970s for several reasons, including the
availability of modern mathematical methods and computers, which enabled complex systems to be modeled in new
ways. Complex physics has become part of increasingly interdisciplinary research, as exemplified by the study of
turbulence in aerodynamics and the observation of pattern formation in biological systems. In 1932, Horace Lamb
said:°%
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I am an old man now, and when I die and go to heaven there are two matters on which I hope for
enlightenment. One is quantum electrodynamics, and the other is the turbulent motion of fluids. And
about the former I am rather optimistic.

References

[1] Richard Feynman begins his Lectures with the atomic hypothesis, as his most compact statement of all scientific knowledge: "If, in some
cataclysm, all of scientific knowledge were to be destroyed, and only one sentence passed on to the next generations ..., what statement would
contain the most information in the fewest words? I believe it is ... that all things are made up of atoms — little particles that move around in
perpetual motion, attracting each other when they are a little distance apart, but repelling upon being squeezed into one another. ..."

[5] Note: The term 'universe' is defined as everything that physically exists: the entirety of space and time, all forms of matter, energy and
momentum, and the physical laws and constants that govern them. However, the term 'universe' may also be used in slightly different
contextual senses, denoting concepts such as the cosmos or the philosophical world.

[6] The earliest civilizations dating back to beyond 3000 BCE, such as the Sumerians, Ancient Egyptians, and the Indus Valley Civilization, all
had a predictive knowledge and a very basic understanding of the motions of the Sun, Moon, and stars.

[7] Francis Bacon's 1620 Novum Organum was critical in the development of scientific method.

[8] Singer, C. A Short History of Science to the 19th century. Streeter Press, 2008. p. 35.

[11] Weidhorn Introduces Galili as the "father of modern Physics"

[12] Guicciardini, Niccolo (1999), Reading the Principia: The Debate on Newton's Methods for Natural Philosophy from 1687 to 1736, New
York: Cambridge University Press.

[13] See Chapter 1 for a discussion on the necessity of philosophy of science.

[14] Peter Godfrey-Smith (2003), Chapter 14 "Bayesianism and Modern Theories of Evidence" Theory and Reality: an introduction to the
philosophy of science ISBN 0-226-30063-3

[15] Peter Godfrey-Smith (2003), Chapter 15 "Empiricism, Naturalism, and Scientific Realism?" Theory and Reality: an introduction to the
philosophy of science ISBN 0-226-30063-3

[16] See Laplace, Pierre Simon, A Philosophical Essay on Probabilities, translated from the 6th French edition by Frederick Wilson Truscott and
Frederick Lincoln Emory, Dover Publications (New York, 1951)

[17] See "The Interpretation of Quantum Mechanics" Ox Bow Press (1995) ISBN 1-881987-09-4. and "My View of the World" Ox Bow Press
(1983) ISBN 0-918024-30-7.

[18] Stephen Hawking and Roger Penrose (1996), The Nature of Space and Time ISBN 0-691-05084-8 p.4 "I think that Roger is a Platonist at
heart but he must answer for himself."

[19] Roger Penrose, The Road to Reality ISBN 0-679-45443-8

[26] "Philosophy is written in that great book which ever lies before our eyes. I mean the universe, but we cannot understand it if we do not first
learn the language and grasp the symbols in which it is written. This book is written in the mathematical language, and the symbols are
triangles, circles and other geometrical figures, without whose help it is humanly impossible to comprehend a single word of it, and without
which one wanders in vain through a dark labyrinth." — Galileo (1623), The Assayer, as quoted by G. Toraldo Di Francia (1976), The
Investigation of the Physical World ISBN 0-521-29925-X p.10

[28] The application of mathematics to problems in physics and the development of mathematical methods suitable for such applications and for
the formulation of physical theories." Definition from the Journal of Mathematical Physics. http://jmp.aip.org/jmp/staff.jsp

[29] American Association for the Advancement of Science, Science. 1917. Page 645

[30] The Feynman Lectures on Physics Volume I. Feynman, Leighton and Sands. ISBN 0-201-02115-3 See Chapter 3: "The Relation of Physics
to Other Sciences" for a general discussion. For the philosophical issue of whether other sciences can be "reduced" to physics, see
reductionism and special sciences).

[32] See, for example, the influence of Kant and Ritter on Oersted.

[33] Concepts which are denoted hypothetical can change with time. For example, the atom of nineteenth century physics was denigrated by
some, including Ernst Mach's critique of Ludwig Boltzmann's formulation of statistical mechanics. By the end of World War II, the atom was
no longer deemed hypothetical.

[34] p.157: "In fact experimenters have a certain individual character. They ... very often do their experiments in a region in which people know
the theorist has not made any guesses. "

[35] Yet, universalism is encouraged in the culture of physics. For example, the World Wide Web, which was innovated at CERN by Tim
Berners-Lee, was created in service to the computer infrastructure of CERN, and was/is intended for use by physicists worldwide. The same
might be said for arXiv.org

[46] See also Nasa - Fermi Science (http://www.nasa.gov/mission_pages/GLAST/science/index.html) and NASA - Scientists Predict Major
Discoveries for GLAST (http://www.nasa.gov/mission_pages/GLAST/science/unidentified_sources.html).

[49] 584 co-authors "Direct observation of the strange 'b' baryon UNIQ-math-0-0544b2132a11¢611-QINU " Fermilab-Pub-07/196-E, 12 June
2007 http://arxiv.org/abs/0706.1690v2 finds a mass of 5.774 GeV for the UNIQ-math-1-0544b2132a11c611-QINU



http://en.wikipedia.org/w/index.php?title=Richard_Feynman
http://en.wikipedia.org/w/index.php?title=The_Feynman_Lectures_on_Physics
http://en.wikipedia.org/w/index.php?title=Atomic_theory
http://en.wikipedia.org/w/index.php?title=Cosmos
http://en.wikipedia.org/w/index.php?title=World_%28philosophy%29
http://en.wikipedia.org/w/index.php?title=Sumer
http://en.wikipedia.org/w/index.php?title=Ancient_Egyptians
http://en.wikipedia.org/w/index.php?title=Indus_Valley_Civilization
http://en.wikipedia.org/w/index.php?title=Francis_Bacon
http://en.wikipedia.org/w/index.php?title=Novum_Organum
http://en.wikipedia.org/w/index.php?title=History_of_scientific_method
http://en.wikipedia.org/w/index.php?title=Galileo
http://en.wikipedia.org/w/index.php?title=The_Assayer
http://jmp.aip.org/jmp/staff.jsp
http://en.wikipedia.org/w/index.php?title=The_Feynman_Lectures_on_Physics
http://en.wikipedia.org/w/index.php?title=Reductionism
http://en.wikipedia.org/w/index.php?title=Special_sciences
http://en.wikipedia.org/w/index.php?title=Immanuel_Kant
http://en.wikipedia.org/w/index.php?title=Johann_Wilhelm_Ritter
http://en.wikipedia.org/w/index.php?title=Hans_Christian_%C3%98rsted
http://en.wikipedia.org/w/index.php?title=Atom
http://en.wikipedia.org/w/index.php?title=Ernst_Mach
http://en.wikipedia.org/w/index.php?title=Ludwig_Boltzmann
http://en.wikipedia.org/w/index.php?title=Statistical_mechanics
http://en.wikipedia.org/w/index.php?title=World_War_II
http://en.wikipedia.org/w/index.php?title=World_Wide_Web
http://en.wikipedia.org/w/index.php?title=CERN
http://en.wikipedia.org/w/index.php?title=Tim_Berners-Lee
http://en.wikipedia.org/w/index.php?title=Tim_Berners-Lee
http://en.wikipedia.org/w/index.php?title=ArXiv.org
http://www.nasa.gov/mission_pages/GLAST/science/index.html
http://www.nasa.gov/mission_pages/GLAST/science/unidentified_sources.html
http://arxiv.org/abs/0706.1690v2

Physics

13

External links

General

Encyclopedia of Physics (http://www.scholarpedia.org/article/Encyclopedia_of_physics) at Scholarpedia
de Haas, Paul, "Historic Papers in Physics (20th Century)" (http://home.tiscali.nl/physis/HistoricPaper/
)Wikipedia:Link rot

PhysicsCentral (http://www.physicscentral.com/) — Web portal run by the American Physical Society (http://
www.aps.org/)

Physics.org (http://www.physics.org/) — Web portal run by the Institute of Physics (http://www.iop.org/)
The Skeptic's Guide to Physics (http://musr.physics.ubc.ca/~jess/hr/skept/)

Usenet Physics FAQ (http://math.ucr.edu/home/baez/physics/) — A FAQ compiled by sci.physics and other
physics newsgroups

Website of the Nobel Prize in physics (http://nobelprize.org/nobel_prizes/physics/)

World of Physics (http://scienceworld.wolfram.com/physics/) An online encyclopedic dictionary of physics
Nature: Physics (http://www.nature.com/naturephysics)

Physics (http://physics.aps.org/) announced 17 July 2008 by the American Physical Society
Physics/Publications (http://www.dmoz.org//Science/Physics/Publications//) at the Open Directory Project
Physicsworld.com (http://physicsworld.com/) — News website from Institute of Physics Publishing (http://
publishing.iop.org/)

Physics Central (http://physlib.com/) — includes articles on astronomy, particle physics, and mathematics.
The Vega Science Trust (http://www.vega.org.uk/) — science videos, including physics

Video: Physics "Lightning" Tour with Justin Morgan (http://www.archive.org/details/
JustinMorganPhysicsLightningTour/)

52-part video course: The Mechanical Universe...and Beyond (http://www.learner.org/resources/series42.
html) Note: also available at - Introduction Physics (https://video.google.com/videoplay?docid=01) at Google
Videos (Adobe Flash video)

HyperPhysics website (http://hyperphysics.phy-astr.gsu.edu/Hbase/hframe.html) — HyperPhysics, a physics
and astronomy mind-map from Georgia State University

Organizations

AlP.org (http://www.aip.org/index.html) — Website of the American Institute of Physics

APS.org (http://www.aps.org/) — Website of the American Physical Society

IOP.org (http://www.iop.org/) — Website of the Institute of Physics

PlanetPhysics.org (http://planetphysics.org/)

Royal Society (http://www.royalsoc.ac.uk/) — Although not exclusively a physics institution, it has a strong
history of physics

SPS National (http://www.spsnational.org/) — Website of the Society of Physics Students



http://www.scholarpedia.org/article/Encyclopedia_of_physics
http://en.wikipedia.org/w/index.php?title=Scholarpedia
http://home.tiscali.nl/physis/HistoricPaper/
http://home.tiscali.nl/physis/HistoricPaper/
http://en.wikipedia.org/wiki/Link_rot
http://www.physicscentral.com/
http://www.aps.org/
http://www.aps.org/
http://www.physics.org/
http://www.iop.org/
http://musr.physics.ubc.ca/~jess/hr/skept/
http://math.ucr.edu/home/baez/physics/
http://nobelprize.org/nobel_prizes/physics/
http://scienceworld.wolfram.com/physics/
http://www.nature.com/naturephysics
http://physics.aps.org/
http://en.wikipedia.org/w/index.php?title=American_Physical_Society
http://www.dmoz.org//Science/Physics/Publications//
http://en.wikipedia.org/w/index.php?title=Open_Directory_Project
http://physicsworld.com/
http://publishing.iop.org/
http://publishing.iop.org/
http://physlib.com/
http://www.vega.org.uk/
http://www.archive.org/details/JustinMorganPhysicsLightningTour/
http://www.archive.org/details/JustinMorganPhysicsLightningTour/
http://www.learner.org/resources/series42.html
http://www.learner.org/resources/series42.html
https://video.google.com/videoplay?docid=01
http://en.wikipedia.org/w/index.php?title=Google_Videos
http://en.wikipedia.org/w/index.php?title=Google_Videos
http://en.wikipedia.org/w/index.php?title=Adobe_Flash
http://en.wikipedia.org/w/index.php?title=Flash_Video
http://hyperphysics.phy-astr.gsu.edu/Hbase/hframe.html
http://en.wikipedia.org/w/index.php?title=HyperPhysics
http://en.wikipedia.org/w/index.php?title=Georgia_State_University
http://www.aip.org/index.html
http://en.wikipedia.org/w/index.php?title=American_Institute_of_Physics
http://www.aps.org/
http://en.wikipedia.org/w/index.php?title=American_Physical_Society
http://www.iop.org/
http://en.wikipedia.org/w/index.php?title=Institute_of_Physics
http://planetphysics.org/
http://www.royalsoc.ac.uk/
http://www.spsnational.org/
http://en.wikipedia.org/w/index.php?title=Society_of_Physics_Students

Article Sources and Contributors

14

Article Sources and Contributors

Physics Source: http://en.wikipedia.org/w/index.php?0ldid=568670026 Contributors: (3ucky(3all, -- April, ..Playal87.., 100110100, 10metreh, 130.225.29.xxx, 168..., 1984, lexecl,
28421u2232nfenfcenc, 2D, 5 albert square, 786b6364, 83d40m, 97parnellj, A. di M., A7x4ev7x7x7x7x, AK2AK2, APH, AV2, AVand, Aanand Pranav Sharma, Aaron Kauppi, Aaron Schulz,
Abdullais4u, Abebasal, Aboeing, Academic Challenger, Accurizer, Ace56, Acroterion, Acs272, Adashiel, Addshore, AdjustShift, Adventurer, Aecis, Agaudin, Ageekgal, AgentPeppermint,
Agradman, Ahoerstemeier, Aidanscotch, Airumel, Aitias, Ajitflora, Ajraddatz, Ak47K, Akamad, Akriasas, Aksi great, Alan Liefting, Alan16, Alansohn, Albino Ibis2, AlefZet, Alex7796,
Alexandria, Alexnye, Ali, Allstarecho, Alphachimp, Alt9372, Am2006, AnAj, Anand.sadasivam, Anarchic Fox, Anarchopedia, Ancheta Wis, Andejons, Andonic, Andre Engels,
Andrewperlmutter, Andrewpmk, Andris, Andy Marchbanks, Angela, Animum, Anna Lincoln, Annetit, Anpecota, Anrie, Antandrus, Anthony22, Anticent, Antonio Lopez, Ap, AppleJordan,
Apteva, Apyule, Arctic Night, ArdClose, ArglebargleIV, AriGold, Aristotle Archimedes Galileo Newton Einstein, Ark, Army1987, Arroww, Art Carlson, Arvindra, Asdfgh1234567,
Asdfghjklgwertyuiopo, Ash, Ashandpikachu, Ashqy57, Ashwinuoh, Assyria 90, Atallcostsky, Athenean, Austin Maxwell, AutomaticStrikeout, Av99, Avenged Eightfold, Avicennasis, Awickert,
AxelBoldt, Ayserghnaim40, AzaToth, Azadehdeath, Aznmastaz, BSFan2258, BD2412, BRG, Baa, Balaam42, Ballsdeep420, BannanaBBTeracottaBTTPie, Barak Sh, Barek, Baronnet, Bass
fishing physicist, Bbatsell, Bci2, Berowell, Bduke, Beast of traal, Beland, Belard, Belief action, Ben Ben, Bennirubber, Benzado, Bequinha, Bergjosh, Besselfunctions, Bgpaulus, Bhawani
Gautam, Bhoutika, Big Bird, BigBritt08, Bigtimepeace, Bihco, Bill Nye the wheelin' guy, BillWSmithJr, Billtheshirk, Binksternet, BirdKr, Bishop of banter, Blackynorris, Blink'em, Blooooo,
BlueDevil, Bluemask, Bmeguru, Bmk, Bmromero, Bobo192, Bogdangiusca, Boing! said Zebedee, Bollywoodfarsia, Bongwarrior, Boofuss60, BoomerAB, Borislav, Bossmace, Brandon, Brian
Crawford, Brian0918, Brianga, Brianjd, Brion VIBBER, BrokenSegue, Bryan Derksen, BryanD, Bsod2, Bucketsofg, Budster0, Burzmali, BusterD, Byelf2007, C quest000, C.Fred, CALR,
Clreland, CWY2190, CWatchman, CWii, CYD, Cab91, Cadiomals, Caiaffa, Calabraxthis, Calccrazy1dx, Caleb4441, Callmarcus, Caltas, Camembert, Can't sleep, clown will eat me,
Canadian-Bacon, Canderson7, Canis Lupus, CapitalR, Capricorn42, Captain Screebo, Cardamon, CardinalDan, Carlos177567, CarlosMarti123, Carnildo, Casper2k3, Catcom101, Catgut,
Cbrown1023, Cdc, Cedars, Celebere, Ceranthor, Cesaar, Cfwalther, Charles Matthews, Charley white, CharlotteWebb, Chelman, Chern038, Chewings72, Chhe, Chich03, Chocolog, Cholmes75,
ChrisHamburg, Chrisman62, Christian List, Christoph Scholz, Christopher Parham, Chzz, Ciozi137, Circeus, Citicat, Ckatz, Ckwongb, ClodiSK, Closedmouth, Cmpd1, CoasttoCoast, Cobaltcigs,
Codetiger, Codex Sinaiticus, Cometstyles, CommonsDelinker, Coneslayer, Confused111, Connorcostello, Connormah, Conpul, Conversion script, Conwiktion, Cool3, Copysan, CorvetteZ51,
CosmiCarl, Couki, Courcelles, Cphighkid, Craig Pemberton, Crazycomputers, Crazynas, Creidieki, Cremepuff222, Crowsnest, Crusadeonilliteracy, Cryoboy, Crzer07, CsDix, Csigabi, Curps,
Cyber-witten, Cybercobra, Cyberied, Cyclonenim, DARTH SIDIOUS 2, DBishop1984, DJ Clayworth, DMacks, DVD R W, DVdm, DabMachine, Dalstadt, Damitr, Dan D. Ric, Dandrake, Dane
Gustafun, Danger, Daniel Mahu, Daniel Quinlan, Dank, Danskil4, DarkFalls, DarkRain, Darkspots, Darkwind, Darth Panda, DarthShrine, Dave001001, Dave6, Davewild, David R. Ingham,
DavidLevinson, Davidclifford, Dawn Bard, Db099221, Debresser, Defender of torch, Deglr6328, Dekisugi, Demerzel, Demmy, Denholm Reynholm, Denting5, Deor, DerHexer, Deryck Chan,
Deskana, Dgrant, Dhc529, Dina, Dipics, Discospinster, DivineAlpha, Djr32, Dmr2, Doc glasgow, Docanton, Docu, Dondervogel 2, Donhalcon, Dori, Dougofborg, Doulos Christos, Downw
thesickness, DragonflySixtyseven, Dratman, Drdaco, Drjem3, Drmies, Drumsac, Dtgm, Dudesleeper, DumbAndDumber2000, Dumdumdom, Dupz, Dusty669211, Dysprosia, EJF, EPM, ERK,
Eager McBeaver, Ed g2s, EdBever, Edgar181, Edward, Edward Morgan Blake, Edwardo66, Eeekster, Eggwee, Egil, Egmontaz, El C, Eleassar, EllenPetersen, Elockid, Eloquence, Emarti
(usurped), Emc2, Ems2715, Ems57fcva, EncycloPetey, Enormousdude, Enviroboy, Epbr123, Epic Penguin123, Erebus555, Eric Herboso, Ericnutsch, Ericoides, Erik9, Esanchez7587, Estarriol,
Eu.stefan, EugeneZelenko, Euryalus, Evan Mayer, Evercat, Everyking, Exert, Explicit, F, F Notebook, Faus, Faustina.minor, Favonian, Fbazjohn, FeloniousMonk, Fergo100, Fibonacci, Fieari,
Fieldday-sunday, Filelakeshoe, Filll, Finalius, Fingerz, FiniteTree, FiveColourMap, Fl, Flashgordon12, Flauto Dolce, FleetCommand, Flewis, Flyer22, Flyguy649, Fmiddleton, Frankenpuppy,
Franklin.vp, Freakinadrian, Freakofnurture, Fred Bauder, Fredbauder, Fredrik, FreplySpang, Frito, Frosted14, Fs923, Funkydunky9, Fuzheado, Fyyer, F&, G. Campbell, G. Moore, GKaczinsky,
Gaara unleashed, Gaaral44, Gabbe, Gabi bart, Gabrielleitao, Gahs, Gail, Galaxiaad, Galluer, Galoubet, Gamewizard71, Garion96, Gauze123, Gdrg22, General Galavan, General Reader, Geobio,
Geometry guy, Georgelikesboys, Georgelulu, Ghaly, Ghurtad1, Ghyll, Giftlite, Gilliam, Gina va gina va, Gioto, Giraffedata, Gjd001, Glane23, GlasGhost, Gnixon, Go for it!, Gogo Dodo, Golbez,
GoldenMeadows, Goldom, Goozle, Grafen, Graham87, Graysen98, Greenguy 1090, Gregbard, Grubber, Grunt, Grunty Thraveswain, Gtg204y, Gunslinger of Gilead, Gurch, Gurchzilla, Guérin
Nicolas, Gwernol, HKT, Hadal, Haisch, HalfShadow, Haljolad, Harald88, Harryboyles, Haselhurst, Haus, Heollin, Hdt83, Headbomb, Hellboy2hell, HelpInHandy, HeraklesO1, Herbee,
Hermione1980, Heron, Hhhippo, Hidaspal, Hike395, Holbergj, Hollyellis, Horselover Frost, Howcheng, Hrishikesh911, Huangdi, Hugh Mason, Hungrypoo, Huppafa, Husond, Huwwaters,
Hydraton31, Hydrogen lodide, I already forgot, Il MusLiM HyBRiD II, IIsL337, IRP, IRWolfie-, Icairns, Ice Cold Beer, Ilmari Karonen, InGladMyMomIsDead, Imadeausrname, Immualkurt,
Immunize, ImperfectlyInformed, Imran, IncognitoErgoSum, Insvik, InvertRect, Inyuki, Ipatrol, Iridescent, Ironholds, Isis, Island, Isomorphic, Itub, Ixfd64, J.delanoy, J04n, IDCMAN, JForget,
JFreeman, JHBrewer, JHMM 13, JJ Harrison, INW, JRGBruno, JSquish, JYOuyang, JaGa, JabberWok, Jackelfive, Jackol, JackyR, JacobTrue, Jade Knight, Jagged 85, Jake Wartenberg, Jamie
fearon, JamieS93, Javainone, Jaydawg89, Jbarta, Jbergquist, Jeff G., Jehochman, Jeronimo, JessBr, Jfdwolff, Jim E. Black, Jim woz ere, Jim62sch, Jimothytrotter, Jitse Niesen, Jjasi, Jklin,
Jmabel, Jmundo, Jni, Joanee Woolee, JoanneB, JoeBlogsDord, John, John254, JohnCD, JohnOwens, Joke137, Jon Awbrey, Jon513, Jonie2102, Jorend, Jose77, Josephcunningham, Josh the Nerd,
Jossi, Joymmart, Jredmond, Jsc83, Julesd, Juliecoolgirl34, Jumping cheese, Jusdafax, Jusjih, Just Call Me Einstein, Justinfr, Justup2002, K, KGasso, KLHS6, Kaihsu, Karada, Karen Holman,
KarlaQat, Karlthegreat, Karlwick, Karol Langner, Kasparov, Katalaveno, Katich5584, Kazvorpal, Kbh3rd, Keegan, Keesiewonder, Keith-07, Kelvin Case, Keo, KerathFreeman, Kevin B12,
Kevin aylward, Kf4bdy, Khalid Mahmood, Kiba, King of Hearts, KingTT, Kingpin13, Kmizzledabombdizzle, KnowledgeOfSelf, Knulclunk, Kornfan71, Koyaanis Qatsi, Koyn, KrakatoaKatie,
Krea, Kribbeh, Kubigula, Kungfuadam, KurtRaschke, Kuru, Kushal one, Kville105125, Kwekubo, Kyoko, LAX, LMANSH, LaRouxEMP, Lagrangian, Lambertian, Lantonov, Laplace's Demon,
LaszloWalrus, Laurascudder, LaurenceBoss, Laverty-j2, Laxragaza, Lcarsdata, Leafyplant, LearnMore, LeaveSleaves, LedgendGamer, Lee Daniel Crocker, Lenticel, Leobyun, Levineps,
LexCorp, Lexor, Lightmouse, Lights, Lisatwo, Little guru, Little_guru, Littlealien182, Livilou517, Llull, Logan, Logologist, Lokal Profil, Loodog, Loom91, Looxix, Lotje, Lseixas, Lumidek,
Luna Santin, Lupin, Lupo, Lycurgus, M, M C Y 1008, M-le-mot-dit, M.thoriyan, MASQUERAID, MC10, MER-C, MKar, MLauba, MONGO, MPerel, Maddemo, Madesfuga, Madhero88,
Madman, Maganjeanthrower, Magic5227, Magister Mathematicae, Magnumstealth, Magnus Manske, Magog the Ogre, Makewater, Malafaya, Malhonen, Mannafredo, MarSch, Marijuanaboy,
Markan, Markashley 1990, Marnanel, MarsRover, Marsrocks09, Martarius, Martin Hogbin, Masamunecyrus, MassimoAr, MastCell, Master shepherd, Materialscientist, Mathewsyriac, Matthead,
MattjenningsXxXxXD, Mattmac, Mattyisafatty, Maurice Carbonaro, Maurreen, Mav, MaxSem, Maximus Rex, Maxis ftw, Mayumashu, McGeddon, McSly, McVities, Mdd, MearsMan, Meelar,
MegaSloth, Melchoir, Men99999, Meno25, MercuryBlue, Methcub, Mets501, MetsFan76, Mic, Michael C Price, Michael Hardy, Michael K. Edwards, MichaelMaggs, Miffy900, Mike Peel,
Mike Rosoft, Mikeblas, Miketwardos, Milkshake6789, Minesweeper, Minna Sora no Shita, MissionNPOVible, Mista poe, Mithent, Moink, Molobo, Moncrief, Monedula, Moni3, Monkeykiss,
MoogleEXE, Moriori, Morwen, Mpatel, Mr Stephen, Mr. Billion, Mr. Know-It-All, Mr. Lefty, Mr.Nostalgia, MrOllie, Mschel, Mtruch, Muchness, Muneeb2000, Murdajvc, Murtasa, Mushroom,
Mwanner, Mwborwmb, Mxn, Mynameisearl 12345, N5iln, NJA, Najoj, Nakon, Naktys, NarSakSasLee, Narutohaku, Naval Scene, Navasj, Naveen Sankar, Naveensankar, Naveeyindren
Thangrajah, Navilon, NawlinWiki, Nburden, Neelix, NeilN, Nein, Neonstarlight, Netoholic, Never give in, NewEnglandYankee, Newportm, Nickmanning214, Nicolas wolfwood, Nigholith,
Nihiltres, Nikola Smolenski, Nil pat13, Nimocks, Nineg, Nishantnag1992, Niteowlneils, Nitya Dharma, Nivix, Nixdorf, Njaelkies Lea, Nnedass, No Guru, Noctibus, NodnarbLlad, Noeckel,
Noetica, Notinasnaid, Notjake13, Notreallydavid, Nowrunningweb, Nsaa, Nuclear ace, Nufy8, Nvf, Nygiants2744, Nyh, O process, OBl EMMANUEL, Odd nature, Odie5533, Ohnoitsjamie,
Oisuzie, Ojay123, Old Moonraker, Oleg Alexandrov, Olgaflow13, Oli Filth, Olivier, Olleicua, Omicronpersei8, Omnipaedista, Onceonthisisland, One Night In Hackney, Onestone, Orangemarlin,
Orion11M87, Orionix, Ottershrew, OverSS, Overthinkingly, Oxymoron83, Ozcep, PL290, PSU PHYS514 F06, PaddyLeahy, Pandanator75, Panoramix, Panplenty, Panser Born, Papa November,
Passandid, PasswOrd, Patilsagar09, Patrick, Paul August, Paulemnt, Paulmcdonald, Pcarbonn, Pelivani, Pennie666, Pentasyllabic, Penubag, Persian Poet Gal, Petiatil, Petitspois, Pgk, Phaedriel,
Pharaoh of the Wizards, Pharos, Phdkimd, Phgao, Philip Trueman, Phisicsfa, PhotoBox, Phusis, PhySusie, Phys, Physics - The Science of Nature, Physicsformorons, PianoDan, Pierpontpaul2351,
PierreAbbat, Pilotguy, Pinethicket, Pinky rajO1, Piotrek54321, Pjoef, Pjvpjv, Plastikspork, Plumbago, Pmlineditor, Poeloq, Polluxian, Polypipe Wrangler, Polyvios, Possum, Prestonhenry,
PrimeCupEevee, Przepla, Psyche825, Ptk, Purplees2, QTxVi4bEMRbrNqOorWBYV, Qorilla, Quadell, Quest for Truth, Quiddity, Quintessent, Qutezuce, Qwyrxian, Qxz, R'n'B, RG2, RJHall,
RJaguar3, RTC, Rabarberski, Radhisure, Radon210, Rahulvohra29, Railer 295, Ramir, Ramisses, Randomblue, Rasmus Faber, Raul654, Raven4x4x, Ray765, Razism99, Razorflame, Rbeas, Rbj,
Rdsmith4, Reach Out to the Truth, Reddi, Reedy, Reerpizza, Relffehcs, Reliableforever, ReluctantPhilosopher, RenamedUser2, Rettetast, Revilowaldow, RexNL, Rexc2011, Rhrad, Riana,
Rich257, RichardF, Richieisking19, Rickyrossdaboss, Rightly, Rise Against713, Rising Dragon Fist, RiverStyx23, Rivertorch, R, Rls, Rmalloy, Roachie, Rob Mahurin, RockMagnetist, Rocks on
the road, Rockzer, Roflbomb, Rogwan, Roo72, Rootybeerdeva, Rory096, Rotem Dan, Royote, Rracecarr, Rror, Rtycoon, Rtyq2, RunOrDie, Ruud Koot, Ryan Roos, Ryan032, RyanGerbil 10,
Ryeterrell, Ryugahideki, Ryulong, SCZenz, SEWilco, SFC9394, SJP, ST47, Sadi Carnot, Saeed.Veradi, Saganaki-, Sai2020, Saikiri, Salmar, Salsa Shark, Salsb, Sam Coutu-Oughton, Sam Korn,
Sam Li, Samlyn.josfyn, Samoboow, Samsonov1947, Sandeepsreevastav, Sandstein, SandyGeorgia, Sango123, Santaisnotyourfriend, Saros136, SaveThePoint, Sceptre, SchfiftyThree, Schroer,
Schzmo, Sciencenerdgeek, Scott McNay, Scott3, Seatdistrict, Sengkang, Serapio, Shadowbane1001, Shadowoftime, Shalom Yechiel, Sharkface217, Sharmarkeali, Shawn in Montreal, Shebeer,
Shell Kinney, Shepherrd, Shesterov, Shoeofdeath, Shoessss, Sietse Snel, Sifaka, Sign Creator, Silambarasan Physics, Silence, Silly rabbit, Silverlining5678, Simi 11 krish, Simon009988, SimonP,
SiobhanHansa, Sionus, Sir Nicholas de Mimsy-Porpington, SivaKumar, Sjakkalle, Sjking92, Sjo, SkerHawx, Skeye1215, SlamDiego, SlashDot, Sljaxon, SImader, Slowking Man, Smenge32,
Snow Blizzard, Snowolf, Snoyes, SoSaysChappy, Soll, Some Color Mage, SomeStranger, Someone else, Soumyasch, Spades92, Spiff, Spike Wilbury, SpikeToronto, Spitfire8520, Sputnikcccp,
Squishey, Srleffler, Srnec, Staffwaterboy, Standardfact, Starkrm, StarryGrandma, Starship Trooper, StaticGull, Staxringold, Stefan Jansen, Stefo, Stephenb, Steven Zhang, Stevenwagner,
Stevertigo, Straighter, Stsang, Stultus, Sturmde, Sultangris, Sum1cool, Sundar, Sunray, Supersion77, Support.and.Defend, Surlyduff50, Susurrus, Sverdrup, Sylv3st3r101, Szajci, T-borg, THEN
WHO WAS PHONE?, TML, TSchwab, TTE, Ta bu shi da yu, TachyonP, Tadas12, Taejin, Talyor Will, Tamjid, TankmasterO1, Tannin, Tanvir Ahmmed, Tarheel95, Tarotcards, Tarquin,
Tasudrty, Tavilis, Tawnymanl, Tbhotch, Tcncv, Teapeat, TedE, Teh Rote, Template namespace initialisation script, Terfili, Tevatron, Tgv8925, Thaejas, Thanatos666, That Guy, From That
Show!, The Anome, The High Fin Sperm Whale, The Original Wildbear, The Psycho, The Thing That Should Not Be, The Transhumanist, The Transhumanist (AWB), TheFeds, TheFox3,
Thegargoylevine, Thehamman55, Thehotelambush, Theirishpianist, Theislikerice, Thenamenottaken, Theoneintraining, Thepretender41, Theshibboleth, Theunixgeek, Thewayforward, Thingg,
This user has left wikipedia, Thomaswgc, Thrissel, Tide rolls, TigerShark, Tigershrike, Til Eulenspiegel, Tim Shuba, Tim Starling, TimNelson, TimothyRias, Timwi, Titoxd, Tjlafave,
Tmac88ivrsn, Tmsmith, Tobby72, Tom harrison, Tomasz Prochownik, Tombomp, Tommy2010, Toohool, Tpbradbury, TracySurya, Trafford09, Traroth, Trelvis, Trevor MacInnis, Trevorcavell,
TriTertButoxy, Triolysat, Triwbe, Tronkete, Troy 07, Trulystand700, Trumpetplaya44, Trusilver, Truthnlove, Tspilman, Tsumetai, Ttlxxx, TutterMouse, Tyler, Typuifre, Tyrol5, Tytrain,
U.S.A.U.S.A.U.S.A., UberCryxic, Ukulele, Ultimus, Uncle Dick, Unigfjkl, Unknown123123123, Urgos, Urvabara, Uugedsaz, VMS Mosaic, Vampus, Van helsing, Vanished User 1004,
Vanished User 4517, Vanished user ikijeirw34iuaeolaseriffic, Vary, Vatoking, Vedant lath, Velblod, Velella, Velvetron, Versus22, Vikasmorankar, Vinay tv, Vincenzo.romano, Vipinhari,
Voigfdsa, Voyajer, Vsmith, Vssun, Vulcan Hephaestus, WPjcm, Wadewitz, Waggers, Wakka, Walkerma, WanderingFinches, Wardigong, Washable20, Wavelength, Wayward, Wdfarmer,
Wdjunkin, WebHamster, Webmeischda, West Brom 4ever, Whassuo, WhiteC, Whiten667, Widr, Wiki Administrator of Physics, Wiki alf, Wiki woo, WikiSlasher, WikiWacked, Wikid77,




Article Sources and Contributors

15

Wikiklrsc, Wikimichael22, Wikitumnus, Wiktionary4Prez!, Wildnox, Wile E. Heresiarch, William M. Connolley, Wimt, Winhunter, Winston365, WinterSpw, Wintonian, Wisebridge, Witten Is
God, Wizardman, Wolfkeeper, Wolfmankurd, Wolfrock, Wood Thrush, Woohookitty, Wronkiew, Wtmitchell, XJaM, Xemoi, Xezbeth, YK Times, Yahel Guhan, Yaley101, Yamamoto Ichiro,
Yanksox, YassineMrabet, Ybidzian, YellowMonkey, Yes, I'm A Scientist, Yevgeny Kats, Yidisheryid, Yong Liang, Youssefsan, Yugolervan, YusrSehl, Zac wise, Zachary, Zachorious, Zakian49,
Zarniwoot, Zazaban, Zbxgscqf, Zedshort, Zhaofeng Li, ZimZalaBim, Zoicon5, ZomBGolth, ZsigE, Zsinj, Zsynopsis, Zundark, Zvis, Zzuuzz, "demon, THe exkeca0O0TOUHbII, ﬁi:i fﬁ'f 8. ¢H5B

Wi, B, 3351 anonymous edits

Image Sources, Licenses and Contributors

File:CollageFisica.jpg Source: http://en.wikipedia.org/w/index.php?title=File:CollageFisica.jpg License: Creative Commons Attribution-ShareAlike 3.0 Unported Contributors: Aushulz

File:GodfreyKneller-IsaacNewton-1689.jpg Source: http://en.wikipedia.org/w/index.php?title=File:GodfreyKneller-IsaacNewton-1689.jpg License: Public Domain Contributors: Algorithme,
Beyond My Ken, BjankuloskiO6en, Ecummenic, Grenavitar, Infrogmation, Kelson, Kilom691, Porao, Saperaud, Semnoz, Siebrand, Sparkit, Thomas Gun, Trijnstel, Vonvon, Wikiklaas,
Wknight94, Wst, Zaphod, 8 anonymous edits

File:Einstein1921 by F Schmutzer 2.jpg Source: http://en.wikipedia.org/w/index.php?title=File:Einstein1921_by_F_Schmutzer_2.jpg License: Public Domain Contributors: Diego pmc,
Emijrp, Frank C. Miiller, Hemulen, Lobo, Quibik, Vonvon, Anapeit Pomanenko, 6 anonymous edits

File:Prediction of sound scattering from Schroeder Diffuser.jpg Source: http://en.wikipedia.org/w/index.php?title=File:Prediction_of_sound_scattering_from_Schroeder_Diffuser.jpg
License: Creative Commons Attribution-Sharealike 3.0 Contributors: User:Acs272

File:Solvay conference 1927.jpg Source: http://en.wikipedia.org/w/index.php?title=File:Solvay_conference_1927.jpg License: Public Domain Contributors: Benjamin Couprie, Institut
International de Physique de Solvay

File:Modernphysicsfields.svg Source: http://en.wikipedia.org/w/index.php?title=File:Modernphysicsfields.svg License: Creative Commons Attribution-Sharealike 3.0,2.5,2.0,1.0 Contributors:
DePiep, F1an ke r, Karelj, Mdd, Quibik, Schekinov Alexey Victorovich, YassineMrabet, 2 anonymous edits

File:Pahoeoe fountain original.jpg Source: http://en.wikipedia.org/w/index.php?title=File:Pahoeoe_fountain_original.jpg License: Public Domain Contributors: Jim D. Griggs, HVO (USGS)
staff photographer

File:Physics and other sciences.png Source: http://en.wikipedia.org/w/index.php?title=File:Physics_and_other_sciences.png License: Creative Commons Attribution-Sharealike 3.0
Contributors: User:Saeed.Veradi

File:Mathematical Physics and other sciences.png Source: http://en.wikipedia.org/w/index.php?title=File:Mathematical_Physics_and_other_sciences.png License: Creative Commons
Attribution-Sharealike 3.0 Contributors: User:Saeed.Veradi

File:Archimedes-screw one-screw-threads with-ball 3D-view animated small.gif Source:
http://en.wikipedia.org/w/index.php?title=File: Archimedes-screw_one-screw-threads_with-ball_3D-view_animated_small.gif License: Creative Commons Attribution-Sharealike 2.5
Contributors: Silberwolf (size changed by: Jahobr)

File:IMG 1729 Gemaal met schroef van Archimedes bij Kinderdijk.JPG Source:
http://en.wikipedia.org/w/index.php?title=File:IMG_1729_Gemaal_met_schroef_van_Archimedes_bij_Kinderdijk.JPG License: Creative Commons Attribution-Sharealike 2.5 Contributors:
1Veertje, Abdullah Koroglu, Ellywa, Fransvannes, Havang(nl), Juiced lemon, Koba-chan, Paulbe, WikipediaMaster, 4 anonymous edits

File:Astronaut-EVA.jpg Source: http://en.wikipedia.org/w/index.php?title=File: Astronaut-EVA jpg License: Public Domain Contributors: NASA
File:Lightning in Arlington.jpg Source: http://en.wikipedia.org/w/index.php?title=File:Lightning_in_Arlington.jpg License: GNU Free Documentation License Contributors: Postdlf

File:Acceleration components.JPG Source: http://en.wikipedia.org/w/index.php?title=File: Acceleration_components.JPG License: Creative Commons Attribution-Sharealike 3.0 Contributors:
Brews ohare

File:Bose Einstein condensate.png Source: http://en.wikipedia.org/w/index.php?title=File:Bose_Einstein_condensate.png License: Public Domain Contributors: NIST/JILA/CU-Boulder
File:CMS Higgs-event.jpg Source: http://en.wikipedia.org/w/index.php?title=File: CMS_Higgs-event.jpg License: unknown Contributors: Lucas Taylor

File:Hubble ultra deep field high rez editl.jpg Source: http://en.wikipedia.org/w/index.php?title=File:Hubble_ultra_deep_field_high_rez_editl.jpg License: Public domain Contributors:
NASA and the European Space Agency. Edited by Noodle snacks

File:Feynman'sDiagram.JPG Source: http://en.wikipedia.org/w/index.php?title=File:Feynman'sDiagram.JPG License: Creative Commons Attribution-Sharealike 2.5 Contributors: Original
uploader was Ancheta Wis at en.wikipedia

File:Meissner effect p1390048.jpg Source: http://en.wikipedia.org/w/index.php?title=File:Meissner_effect_p1390048.jpg License: Creative Commons Attribution-ShareAlike 3.0 Unported
Contributors: Mai-Linh Doan

License

Creative Commons Attribution-Share Alike 3.0 Unported
Jlcreativecommons.org/licenses/by-sa/3.0/




	Physics
	History
	Philosophy
	Core theories
	Classical physics
	Modern physics
	Difference between classical and modern physics

	Relation to other fields
	Prerequisites
	Application and influence

	Research
	Scientific method
	Theory and experiment
	Scope and aims
	Research fields
	Condensed matter
	Atomic, molecular, and optical physics
	High-energy physics (particle physics) and nuclear physics
	Astrophysics


	Current research
	References
	External links

	License

