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Scientific field of studyFor other uses, see Physics (disambiguation). Not to be confused with Physis.The expansion of the universe according to the Big Bang theory in physicsPart of a series onPhysicsIndexOutlineGlossaryHistory (timeline)BranchesAcousticsAstrophysicsAtomic physicsBiophysicsClassical
physicsElectromagnetismGeophysicsMechanicsModern physicsNuclear physicsOpticsThermodynamicsResearchPhysicist (list)List of physics awardsList of journalsList of unsolved problems Physics portalCategoryvtePhysics is the scientific study of matter, its fundamental constituents, its motion and behavior through space and time, and the related
entities of energy and force.[1] It is one of the most fundamental scientific disciplines.[2][3][4] A scientist who specializes in the field of physics is called a physicist.Physics is one of the oldest academic disciplines.[5] Over much of the past two millennia, physics, chemistry, biology, and certain branches of mathematics were a part of natural
philosophy, but during the Scientific Revolution in the 17th century, these natural sciences branched into separate research endeavors. 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 studied by other sciences[2] and suggest new avenues of research in these and other academic disciplines such as mathematics and philosophy.Advances in physics often enable new technologies. For example, advances in the understanding of electromagnetism, solid-state physics, and nuclear physics led directly to the development of
technologies that have transformed modern society, such as television, computers, domestic appliances, and nuclear weapons;[2] advances in thermodynamics led to the development of industrialization; and advances in mechanics inspired the development of calculus.Main article: History of physicsThe word physics comes from the Latin physica
(‘study of nature'), which itself is a borrowing of the Greek (phusik 'natural science'), a term derived from (phsis 'origin, nature, property').[6][7][8]Main article: History of astronomyAncient Egyptian astronomy is evident in monuments like the ceiling of Senemut's tomb from the Eighteenth Dynasty of Egypt.Astronomy is one of the oldest natural
sciences. Early civilizations dating before 3000BCE, such as the Sumerians, ancient Egyptians, and the Indus Valley Civilisation, had a predictive knowledge and a basic awareness of the motions of the Sun, Moon, and stars. The stars and planets, believed to represent gods, were often worshipped. While the explanations for the observed positions of
the stars were often unscientific and lacking in evidence, these early observations laid the foundation for later astronomy, as the stars were found to traverse great circles across the sky,[5] which could not explain the positions of the planets.According to Asger Aaboe, the origins of Western astronomy can be found in Mesopotamia, and all Western
efforts in the exact sciences are descended from late Babylonian astronomy.[9] Egyptian astronomers left monuments showing knowledge of the constellations and the motions of the celestial bodies,[10] while Greek poet Homer wrote of various celestial objects in his Iliad and Odyssey; later Greek astronomers provided names, which are still used
today, for most constellations visible from the Northern Hemisphere.[11]Main article: Natural philosophyNatural 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.[12] They proposed ideas verified by reason and observation, and many of their hypotheses proved successful in experiment;[13] for example, atomism was found to be correct approximately 2000 years after it was proposed by Leucippus and his pupil Democritus.[14]Aristotle(384322 BCE)During the classical period in Greece (6th, 5th and 4th
centuries BCE) and in Hellenistic times, natural philosophy developed along many lines of inquiry. Aristotle (Greek: , Aristotls) (384322 BCE), a student of Plato,wrote on many subjects, including a substantial treatise on "Physics" in the 4th century BC. Aristotelian physics was influential for about two millennia. His approach mixed some limited
observation with logical deductive arguments, but did not rely on experimental verification of deduced statements. Aristotle's foundational work in Physics, though very imperfect, formed a framework against which later thinkers further developed the field. His approach is entirely superseded today.He explained ideas such as motion (and gravity)
with the theory of four elements.Aristotle believed that each of the four classical elements (air, fire, water, earth) had its own natural place.[15] Because of their differing densities, each element will revert to its own specific place in the atmosphere.[16] So, because of their weights, fire would be at the top, air underneath fire, then water, then lastly
earth. He also stated that when a small amount of one element enters the natural place of another, the less abundant element will automatically go towards its own natural place. For example, if there is a fire on the ground, the flames go up into the air in an attempt to go back into its natural place where it belongs. His laws of motion included: that
heavier objects will fall faster, the speed being proportional to the weight and the speed of the object that is falling depends inversely on the density object it is falling through (e.g. density of air).[17] He also stated that, when it comes to violent motion (motion of an object when a force is applied to it by a second object) that the speed that object
moves, will only be as fast or strong as the measure of force applied to it.[17] The problem of motion and its causes was studied carefully, leading to the philosophical notion of a "prime mover" as the ultimate source of all motion in the world (Book 8 of his treatise Physics).Main articles: European science in the Middle Ages and Physics in the
medieval Islamic worldIbn al-Haytham (c.965 c.1040) wrote of his camera obscura experiments in the Book of Optics.[18]The Western Roman Empire fell to invaders and internal decay in the fifth century, resulting in a decline in intellectual pursuits in western Europe. By contrast, the Eastern Roman Empire (usually known as the Byzantine Empire)
resisted the attacks from invaders and continued to advance various fields of learning, including physics.[19] In the sixth century, John Philoponus challenged the dominant Aristotelian approach to science although much of his work was focused on Christian theology.[20]In the sixth century, Isidore of Miletus created an important compilation of
Archimedes' works that are copied in the Archimedes Palimpsest.Islamic scholarship inherited Aristotelian physics from the Greeks and during the Islamic Golden Age developed it further, especially placing emphasis on observation and a priori reasoning, developing early forms of the scientific method.The most notable innovations under Islamic
scholarship were in the field of optics and vision,[21] which came from the works of many scientists like Ibn Sahl, Al-Kindi, Ibn al-Haytham, Al-Farisi and Avicenna. The most notable work was The Book of Optics (also known as Kitb al-Manir), written by Ibn al-Haytham, in which he presented the alternative to the ancient Greek idea about vision.[22]
His discussed his experiments with camera obscura, showing that light moved in a straight line; he encouraged readers to reproduce his experiments making him one of the originators of the scientific method[23][24]The basic way camera obscura worksFurther information: History of physics Scientific RevolutionPhysics became a separate science
when early modern Europeans used experimental and quantitative methods to discover what are now considered to be the laws of physics.[25][pageneeded]Major developments in this period include the replacement of the geocentric model of the Solar System with the heliocentric Copernican model, the laws governing the motion of planetary bodies
(determined by Johannes Kepler between 1609 and 1619), Galileo's pioneering work on telescopes and observational astronomy in the 16th and 17th centuries, and Isaac Newton's discovery and unification of the laws of motion and universal gravitation (that would come to bear his name).[26] Newton, and separately Gottfried Wilhelm Leibniz,
developed calculus,[27] the mathematical study of continuous change, and Newton applied it to solve physical problems.[28]Galileo Galilei (15641642) related mathematics, theoretical physics, and experimental physics.Johannes Kepler (15711630) explained planetary motions, formulating the first "natural laws" in the modern sense[29]Isaac Newton
discovered the laws of motion and universal gravitationFurther information: History of physics 19th centuryThe discovery of laws in thermodynamics, chemistry, and electromagnetics resulted from research efforts during the Industrial Revolution as energy needs increased.[30] By the end of the 19th century, theories of thermodynamics, mechanics,
and electromagnetics matched a wide variety of observations. Taken together these theories became the basis for what would later be called classical physics.[31]:2A few experimental results remained inexplicable. Classical electromagnetism presumed a medium, an luminiferous aether to support the propagation of waves, but this medium could not
be detected. The intensity of light from hot glowing blackbody objects did not match the predictions of thermodynamics and electromagnetism. The character of electron emission of illuminated metals differed from predictions. These failures, seemingly insignificant in the big picture would upset the physics world in first two decades of the 20th
century.[31]See also: History of special relativity and History of quantum mechanicsFurther information: History of physics 20th century: birth of modern physicsMax Planck (18581947), proposed quanta to explain the blackbody spectrum,[32] originating quantum theory.[33][34]Albert Einstein (18791955), discovered the photoelectric effect and
theory of relativity.Modern physics began in the early 20th century with the work of Max Planck in quantum theory and Albert Einstein's theory of relativity. Both of these theories came about due to inaccuracies in classical mechanics in certain situations. Classical mechanics predicted that the speed of light depends on the motion of the observer,
which could not be resolved with the constant speed predicted by Maxwell's equations of electromagnetism. This discrepancy was corrected by Einstein's theory of special relativity, which replaced classical mechanics for fast-moving bodies and allowed for a constant speed of light.[35] Black-body radiation provided another problem for classical
physics, which was corrected when Planck proposed that the excitation of material oscillators is possible only in discrete steps proportional to their frequency. This, along with the photoelectric effect and a complete theory predicting discrete energy levels of electron orbitals, led to the theory of quantum mechanics improving on classical physics at
very small scales.[36]Quantum mechanics would come to be pioneered by Werner Heisenberg, Erwin Schrdinger and Paul Dirac.[36] From this early work, and work in related fields, the Standard Model of particle physics was derived.[37] Following the discovery of a particle with properties consistent with the Higgs boson at CERN in 2012,[38] all
fundamental particles predicted by the standard model, and no others, appear to exist; however, physics beyond the Standard Model, with theories such as supersymmetry, is an active area of research.[39] Areas of mathematics in general are important to this field, such as the study of probabilities and groups.Further information: Outline of
physicsPhysics deals with a wide variety of systems, although certain theories are used by all physicists. Each of these theories was experimentally tested numerous times and found to be an adequate approximation of nature.These central theories are important tools for research into more specialized topics, and any physicist, regardless of their
specialization, is expected to be literate in them. These include classical mechanics, quantum mechanics, thermodynamics and statistical mechanics, electromagnetism, and special relativity.It has been suggested that this section be merged with Classical and modern physics. (Discuss) Proposed since February 2025.Further information:
History of physics Division _into classical and modernClassical mechanics works for larger and slower objects; modern theories are needed otherwise.In the first decades of the 20th century physics was revolutionized by the discoveries of quantum mechanics and relativity. The changes were so fundamental that these new concepts became the
foundation of "modern physics", with other topics becoming "classical physics". The majority of applications of physics are essentially classical.[40]:xxxi The laws of classical physics accurately describe systems whose important length scales are greater than the atomic scale and whose motions are much slower than the speed of light.[40]:xxxii
Outside of this domain, observations do not match predictions provided by classical mechanics.[31]:6Main article: Classical physicsClassical physics includes the traditional branches and topics that were recognized and well-developed before the beginning of the 20th centuryclassical mechanics, thermodynamics, and electromagnetism.[31]:2
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 not subject to an acceleration), 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 include such branches as hydrostatics, hydrodynamics and pneumatics. Acoustics is the study of how sound is produced, controlled, transmitted and received.[41] Important modern branches of acoustics include ultrasonics, the study of sound waves of very high
frequency beyond the range of human hearing; bioacoustics, the physics of animal calls and hearing,[42] and electroacoustics, the manipulation of audible sound waves using electronics.[43]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., reflection, refraction, interference, diffraction, dispersion, and polarization of light. Heat is a form of energy, the internal energy 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.Main article: Modern physicsThe discovery of relativity and of quantum mechanics in the first decades of the 20th century transformed the conceptual basis of physics without reducing the practical value of most of the physical theories developed up to that time. Consequently the topics of physics have come to be divided into "classical
physics" and "modern physics", with the latter category including effects related to quantum mechanics and relativity.[31]:2Classical 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 study matter on the smallest scale at which chemical elements can be identified. The physics of elementary particles is on an even smaller scale since it is concerned with the most basic units of matter; this branch of physics is also known as high-energy physics because of the
extremely high energies necessary to produce many types of particles in particle accelerators. On this scale, ordinary, commonsensical notions of space, time, matter, and energy are no longer valid.[44]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. Classical mechanics approximates nature as continuous, while quantum theory is concerned with the discrete 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 motion in the absence of gravitational fields and the general theory of relativity with motion and its connection with gravitation. Both quantum theory and the theory of relativity find applications in many areas of
modern physics.[45]Fundamental concepts in modern physics include:ActionCausalityCovarianceParticlePhysical fieldPhysical interactionQuantumStatistical ensembleSymmetryWavePhysicists use the scientific method to test the validity of a physical theory. By using a methodical approach to compare the implications of a theory with the conclusions
drawn from its related experiments and observations, physicists are better able to test the validity of a theory in a logical, unbiased, and repeatable way. To that end, experiments are performed and observations are made in order to determine the validity or invalidity of a theory.[46]A scientific law is a concise verbal or mathematical statement of a
relation that expresses a fundamental principle of some theory, such as Newton's law of universal gravitation.[47]Main articles: Theoretical physics and Experimental physicsThe astronaut and Earth are both in free fall. (Pictured: Astronaut Bruce McCandless.) Lightning is an electric current.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 strongly affect and depend upon each other. Progress in physics frequently comes
about when experimental results defy explanation by existing theories, prompting intense focus on applicable modelling, and when new theories generate experimentally testable predictions, which inspire the development of new experiments (and often related equipment).[48]Physicists who work at the interplay of theory and experiment are called
phenomenologists, who study complex phenomena observed in experiment and work to relate them to a fundamental theory.[49]Theoretical physics has historically taken inspiration from philosophy; electromagnetism was unified this way.[a] Beyond the known universe, the field of theoretical physics also deals with hypothetical issues,[b] 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
who are 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 (MRI) and transistors. Feynman has noted that experimentalists may seek areas that have not
been explored well by theorists.[50]Physics involves modeling the natural world with theory, usually quantitative. Here, the path of a particle is modeled with the mathematics of calculus to explain its behavior: the purview of the branch of physics known as mechanics.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".[51] 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 and magnetite) were attracted to one another by an invisible force. This effect was later called magnetism, which was first rigorously studied in the 17th century. But even
before the Chinese discovered magnetism, the ancient Greeks knew of other objects such as amber, that when rubbed with fur would cause a similar invisible attraction between the two.[52] 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 forceelectromagnetism. 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).[53]Further information: List of unsolved problems in physicsFeynman diagram signed by R. P. FeynmanA typical phenomenon described by physics: a magnet levitating above a
superconductor demonstrates the Meissner effect.Research in physics is continually progressing on a large number of fronts.In condensed matter physics, an important unsolved theoretical problem is that of high-temperature superconductivity.[54] Many condensed matter experiments are aiming to fabricate workable spintronics and quantum
computers.[55][56]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 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. The Large Hadron Collider has already found the Higgs boson, but future research aims to prove or disprove the supersymmetry, which extends the Standard Model of particle physics. Research on the nature of the major mysteries of dark matter and dark energy is also currently
ongoing.[57]Although much progress has been made in high-energy, quantum, and astronomical physics, many everyday phenomena involving complexity,[58] chaos,[59] or turbulence[60] are still poorly understood. Complex 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.[c][61]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 the 1932 Annual Review of Fluid Mechanics, Horace Lamb said:[62]] 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.This section is an excerpt from Branches of physics.[edit]Branches of physics include classical mechanics;
thermodynamics and statistical mechanics; electromagnetism and photonics; relativity; quantum mechanics, atomic physics, and molecular physics; optics and acoustics; condensed matter physics; high-energy particle physics and nuclear physics; and chaos theory and cosmology; and interdisciplinary fields.The major fields of physics, along with their
subfields and the theories and concepts they employ, are shown in the following table.FieldSubfieldsMajor theoriesConceptsNuclear and particle physicsNuclear physics, Nuclear astrophysics, Particle physics, Astroparticle physics, Particle physics phenomenologyStandard Model, Quantum field theory, Quantum electrodynamics, Quantum
chromodynamics, Electroweak theory, Effective field theory, Lattice field theory, Gauge theory, Supersymmetry, Grand Unified Theory, Superstring theory, M-theory, AdS/CFT correspondenceFundamental interaction (gravitational, electromagnetic, weak, strong), Elementary particle, Spin, Antimatter, Spontaneous symmetry breaking, Neutrino
oscillation, Seesaw mechanism, Brane, String, Quantum gravity, Theory of everything, Vacuum energyAtomic, molecular, and optical physicsAtomic physics, Molecular physics, Atomic and molecular astrophysics, Chemical physics, Optics, PhotonicsQuantum optics, Quantum chemistry, Quantum information sciencePhoton, Atom, Molecule,
Diffraction, Electromagnetic radiation, Laser, Polarization (waves), Spectral line, Casimir effectCondensed matter physicsSolid-state physics, High-pressure physics, Low-temperature physics, Surface physics, Nanoscale and mesoscopic physics, Polymer physicsBCS theory, Bloch's theorem, Density functional theory, Fermi gas, Fermi liquid theory,
Many-body theory, Statistical mechanicsPhases (gas, liquid, solid), BoseEinstein condensate, Electrical conduction, Phonon, Magnetism, Self-organization, Semiconductor, superconductor, superfluidity, SpinAstrophysicsAstronomy, Astrometry, Cosmology, Gravitation physics, High-energy astrophysics, Planetary astrophysics, Plasma physics, Solar
physics, Space physics, Stellar astrophysicsBig Bang, Cosmic inflation, General relativity, Newton's law of universal gravitation, Lambda-CDM model, MagnetohydrodynamicsBlack hole, Cosmic background radiation, Cosmic string, Cosmos, Dark energy, Dark matter, Galaxy, Gravity, Gravitational radiation, Gravitational singularity, Planet, Solar
System, Star, Supernova, UniverseApplied physicsAccelerator physics, Acoustics, Agrophysics, Atmospheric physics, Biophysics, Chemical physics, Communication physics, Econophysics, Engineering physics, Fluid dynamics, Geophysics, Laser physics, Materials physics, Medical physics, Nanotechnology, Optics, Optoelectronics, Photonics,
Photovoltaics, Physical chemistry, Physical oceanography, Physics of computation, Plasma physics, Solid-state devices, Quantum chemistry, Quantum electronics, Quantum information science, Vehicle dynamicsSince the 20th century, the individual fields of physics have become increasingly specialised, and today most physicists work in a single field
for their entire careers. "Universalists" such as Einstein (18791955) and Lev Landau (19081968), who worked in multiple fields of physics, are now very rare.[d]JContemporary research in physics can be broadly divided into nuclear and particle physics; condensed matter physics; atomic, molecular, and optical physics; astrophysics; and applied
physics. Some physics departments also support physics education research and physics outreach.[63]Main articles: Particle physics and Nuclear physicsA simulated event in the CMS detector of the Large Hadron Collider, featuring a possible appearance of the Higgs bosonParticle physics is the study of the elementary constituents of matter and
energy and the interactions between them.[64] In addition, particle physicists design and develop the high-energy accelerators,[65] detectors,[66] and computer programs[67] 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.[68]Currently, the interactions of elementary particles and fields are described by the Standard Model.[69] The model accounts for the 12 known particles of matter (quarks and leptons) that interact via the strong, weak, and electromagnetic fundamental forces.[69] Dynamics are described in terms of matter particles
exchanging gauge bosons (gluons, W and Z bosons, and photons, respectively).[70] The Standard Model also predicts a particle known as the Higgs boson.[69] In July 2012 CERN, the European laboratory for particle physics, announced the detection of a particle consistent with the Higgs boson,[71] an integral part of the Higgs mechanism.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.Main article: Atomic, molecular, and optical physicsAtomic, molecular, and optical physics (AMO) is the study of mattermatter and lightmatter 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 their relevant energy scales. 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,[72][73][74] low-temperature collision dynamics and the effects of electron correlation on structure and dynamics. Atomic physics is influenced by the nucleus (see hyperfine splitting), but intra-nuclear phenomena such as fission and fusion are considered part of nuclear
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.Main article: Condensed matter physicsVelocity-distribution data of a gas of rubidium atoms, confirming the discovery of a new phase of matter, the BoseEinstein condensateCondensed matter physics is the field of physics that deals with the macroscopic physical properties of matter.[75][76] 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.[55]The most familiar examples of condensed phases are solids and liquids, which arise from the bonding by way of the electromagnetic force between atoms.[77] More exotic condensed phases include the
superfluid[78] and the BoseEinstein condensate[79] found in certain atomic systems at very low temperature, the superconducting phase exhibited by conduction electrons in certain materials,[80] and the ferromagnetic and antiferromagnetic phases of spins on atomic lattices.[81]Condensed matter physics is the largest field of contemporary physics.
Historically, condensed matter physics grew out of solid-state physics, which is now considered one of its main subfields.[82] The term condensed matter physics was apparently coined by Philip Anderson when he renamed his research grouppreviously solid-state theoryin 1967.[83] In 1978, the Division of Solid State Physics of the American Physical
Society was renamed as the Division of Condensed Matter Physics.[82] Condensed matter physics has a large overlap with chemistry, materials science, nanotechnology and engineering.[55]Main articles: Astrophysics and Physical cosmologyThe deepest visible-light image of the universe, the Hubble Ultra-Deep Field. The vast majority of objects seen
above are distant galaxies.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.[84]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 make space-based observations necessary for infrared, ultraviolet, 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 is 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 CDM model of the evolution of the universe, which includes cosmic inflation, dark energy, and dark matter.This section is an excerpt from Physics education.[edit]Physics education
or physics teaching refers to the education methods currently used to teach physics. The occupation is called physics educator or physics teacher. Physics education research refers to an area of pedagogical research that seeks to improve those methods. Historically, physics has been taught at the high school and college level primarily by the lecture
method together with laboratory exercises aimed at verifying concepts taught in the lectures. These concepts are better understood when lectures are accompanied with demonstration, hand-on experiments, and questions that require students to ponder what will happen in an experiment and why. Students who participate in active learning for
example with hands-on experiments learn through self-discovery. By trial and error they learn to change their preconceptions about phenomena in physics and discover the underlying concepts. Physics education is part of the broader area of science education.This section is an excerpt from Physicist.[edit]A physicist is a scientist who specializes in
the field of physics, which encompasses the interactions of matter and energy at all length and time scales in the physical universe.[85][86] Physicists generally are interested in the root or ultimate causes of phenomena, and usually frame their understanding in mathematical terms. They work across a wide range of research fields, spanning all
length scales: from sub-atomic and particle physics, through biological physics, to cosmological length scales encompassing the universe as a whole. The field generally includes two types of physicists: experimental physicists who specialize in the observation of natural phenomena and the development and analysis of experiments, and theoretical
physicists who specialize in mathematical modeling of physical systems to rationalize, explain and predict natural phenomena.[85]Physicists can apply their knowledge towards solving practical problems or to developing new technologies (also known as applied physics or engineering physics).[87]1[88]1[89]Main article: Philosophy of physicsPhysics, as
with the rest of science, relies on the philosophy of science and its "scientific method" to advance knowledge of the physical world.[90] The scientific method employs a priori and a posteriori reasoning as well as the use of Bayesian inference to measure the validity of a given theory.[91]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.[92]Many physicists have written about the philosophical implications of their work, for instance Laplace, who championed causal determinism,[93] and Erwin Schrdinger, who wrote on
quantum mechanics.[94][95] The mathematical physicist Roger Penrose has been called a Platonist by Stephen Hawking,[96] a view Penrose discusses in his book, The Road to Reality.[97] Hawking referred to himself as an "unashamed reductionist" and took issue with Penrose's views.[98]This parabola-shaped lava flow illustrates an application of
mathematics in physics in this case, Galileo's law of falling bodies.Mathematics and ontology are used in physics. Physics is used in chemistry and cosmology.Mathematics provides a compact and exact language used to describe the order in nature. This was noted and advocated by Pythagoras,[99] Plato,[100] Galileo,[101] and Newton. Some
theorists, like Hilary Putnam and Penelope Maddy, hold that logical truths, and therefore mathematical reasoning, depend on the empirical world. This is usually combined with the claim that the laws of logic express universal regularities found in the structural features of the world, which may explain the peculiar relation between these
fields.Physics uses mathematics[102] to organise and formulate experimental results. From those results, precise or estimated solutions are obtained, or quantitative results, from which new predictions can be made and experimentally confirmed or negated. The results from physics experiments are numerical data, with their units of measure and
estimates of the errors in the measurements. Technologies based on mathematics, like computation have made computational physics an active area of research.The distinction between mathematics and physics is clear-cut, but not always obvious, especially in mathematical physics.Ontology is a prerequisite for physics, but not for mathematics. It
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PhysicsRetrieved from " Physics riddles are a fun and interesting way to explore the mysteries of the physical world. They turn complex concepts into playful challenges that make you think and smile. Whether youre a science enthusiast or love a good brain teaser, these riddles will help you see the wonders of physics in a new light. In this collection
of physics riddles, youll find questions that test your understanding of motion, energy, and the laws that govern our universe. These riddles are designed to be enjoyable for all ages, making learning about physics exciting and accessible. Check Also: Death Riddles #1. Speedy Train What travels at 299,792 kilometers per second, yet never arrives late?
What am I? The answer is light. #2. Invisible Force I pull everything down, yet you cant see me.What am I? The answer is gravity. #3. Balancing Act With a long enough stick and the right place to stand, I can lift the Earth.What am I? The answer is a lever. #4. Never Standing Still Im always moving, yet youll never see me with your eyes.What am I?
The answer is an atom. #5. Out of Sight I make up most of the universe, but you cant see me at all. What am I? The answer is dark matter. #6. Changing Faces I can change forms, but Im never created or destroyed.What am I? The answer is energy. #7. Infinite Loops I swing back and forth forever, never losing my rhythm.What am I? The answer is a
pendulum. #8. Colorful Spectrum Im made of colors, yet you cant touch me. I only come after the rain.What am I? The answer is a rainbow. #9. Time Traveler Im from the past, but you see me in the present every night.What am I? The answer is light. #10. Fastest Runner No one can beat me in a race. Im the fastest thing youll ever face. What am I?
The answer is light. #11. Stubborn Object I resist change and like to stay still or keep moving the same way.What am I? The answer is inertia. #12. Floating Wonder Fill me with air, and Ill rise to the sky. But if you let me go, Ill fly away high.What am I? The answer is a balloon. #13. Pulling Power I can attract metal, yet I dont have hands.What am I?
The answer is a magnet. #14. Light Bender I take in white light and give you a rainbow in return.What am I? The answer is a prism. #15. Hidden Energy Im stored and waiting to be used, but you cant see me until Im moving.What am I? The answer is potential energy. #16. Endless Fall I keep falling, but I never hit the ground.What am I? The answer
is an orbit. Read Also: River Riddles #1. The Shy Particle Im here, then Im there, but you can never find me in both places at once.What am I? The answer is an electron. #2. Dual Identity Sometimes I act like a wave, other times like a particle. What am I? The answer is light. #3. The Uncertain Future The more you know about where I am, the less
you know about where Im going.What am I? The answer is Heisenberg's uncertainty principle. #4. The Famous Cat Im alive and dead at the same time, at least until you check.What am I? The answer is Schrdinger's cat. #5. Entangled Twins No matter how far apart we are, what happens to me happens to you.What are we? The answer is quantum
entanglement. #6. Probability Player I can be many things at once, until you look, and then Im just one.What am I? The answer is a quantum superposition. #7. Tiny Building Block Im one of the smallest things in the universe, but I help make up everything.What am I? The answer is a quark. #8. The Speed Limit Nothing can go faster than me, no
matter how hard you try.What am I? The answer is the speed of light. #9. The Quantum Dice When you roll me, even I dont know where Ill land.What am I? The answer is quantum randomness. #1. Lights Diet Why did the photon refuse to eat? The answer is because its fast food! #2. The Lazy Atom Why did the atom feel so small? The answer is
because it lost an electron! #3. The Particle Party Why did the electron get excited at the party? The answer is because it had too much energy! #4. The Magnetic Attraction Why did the magnet go on a date? The answer is because it found someone attractive! Read Also: Candle Riddles #5. The Charged Joke Why did the proton make everyone smile?
The answer is because it had a positive charge! #6. The Clever Light Why is light always so confident? The answer is because it travels in straight lines! #7. The Speedy Particle Why did the neutron run? The answer is because it was running away from work! #8. The Quarks Confusion Why is a quark never certain? The answer is because its always
in a state of flux! #9. The Gravity Problem Why did gravity feel down? The answer is because it couldnt lift its spirits! #10. The Excited Electron Why did the electron jump for joy? The answer is because it got pumped with energy! #11. The Time Travel Dilemma Why did the physicist bring a watch to the time machine? The answer is because it was
already there in the past! #12. The Lazy Photon Why did the photon love its job? The answer is because it was light work! #13. The Entangled Relationship Why did the quantum particles stay together? The answer is because they couldnt break up no matter what! #14. The Frustrated Scientist Why did the physicist get tired of measuring? The
answer is because it kept hitting its limits! Conclusion Physics riddles mix fun with learning, making science both entertaining and accessible. Keep exploring, and enjoy the journey of discovery through these clever brain teasers.
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