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The Sun is the star at the center of the Solar System. It is a nearly perfect sphere of hot plasma ,
[18] [19] heated to incandescence by nuclear fusion reactions in its core, radiating the energy
mainly as visible light and infrared radiation. It is by far the most important source of energy for
life on Earth. Its diameter is about 1. Its mass is about , times that of Earth, and accounts for
about The Sun is a G-type main-sequence star G2V based on its spectral class. As such, it is
informally and not completely accurately referred to as a yellow dwarf its light is closer to white
than yellow. It formed approximately 4. Most of this matter gathered in the center, whereas the
rest flattened into an orbiting disk that became the Solar System. The central mass became so
hot and dense that it eventually initiated nuclear fusion in its core. It is thought that almost all
stars form by this process. This energy, which can take between 10, and , years to escape the
core, is the source of the Sun's light and heat. When hydrogen fusion in its core has diminished
to the point at which the Sun is no longer in hydrostatic equilibrium , its core will undergo a
marked increase in density and temperature while its outer layers expand, eventually
transforming the Sun into a red giant. It is calculated that the Sun will become sufficiently large
to engulf the current orbits of Mercury and Venus , and render Earth uninhabitable â€” but not
for about five billion years. After this, it will shed its outer layers and become a dense type of
cooling star known as a white dwarf , and no longer produce energy by fusion, but still glow and
give off heat from its previous fusion. The enormous effect of the Sun on Earth has been
recognized since prehistoric times. The Sun has been regarded by some cultures as a deity. The
synodic rotation of Earth and its orbit around the Sun are the basis of solar calendars , one of
which is the Gregorian calendar , the predominant calendar in use today. The English word sun
developed from Old English sunne. The term " sol " with a lower-case 's' is used by planetary
astronomers for the duration of a solar day on another planet such as Mars. The Sun is a G-type
main-sequence star that comprises about The heavy elements could most plausibly have been
produced by endothermic nuclear reactions during a supernova, or by transmutation through
neutron absorption within a massive second-generation star. The energy of this sunlight
supports almost all life [c] on Earth by photosynthesis , [36] and drives Earth's climate and
weather. The Sun does not have a definite boundary, but its density decreases exponentially
with increasing height above the photosphere. This differential rotation is caused by convective
motion due to heat transport and the Coriolis force due to the Sun's rotation. In a frame of
reference defined by the stars, the rotational period is approximately Viewed from Earth as it
orbits the Sun, the apparent rotational period of the Sun at its equator is about 28 days. The
solar constant is the amount of power that the Sun deposits per unit area that is directly
exposed to sunlight. The Sun's color is white, with a CIE color-space index near 0. Despite its
typical whiteness, most [note 1] people mentally picture the Sun as yellow; the reasons for this
are the subject of debate. The Sun is composed primarily of the chemical elements hydrogen
and helium. At this time in the Sun's life, they account for The Sun's original chemical
composition was inherited from the interstellar medium out of which it formed. Originally it
would have contained about Since the Sun formed, the main fusion process has involved fusing
hydrogen into helium. Over the past 4. The proportions of metals heavier elements is
unchanged. Heat is transferred outward from the Sun's core by radiation rather than by
convection see Radiative zone below , so the fusion products are not lifted outward by heat;
they remain in the core [57] and gradually an inner core of helium has begun to form that cannot
be fused because presently the Sun's core is not hot or dense enough to fuse helium. The
chemical composition of the photosphere is normally considered representative of the
composition of the primordial Solar System. These meteorites are thought to retain the
composition of the protostellar Sun and are thus not affected by settling of heavy elements. The
two methods generally agree well. In the s, much research focused on the abundances of
iron-group elements in the Sun. The first largely complete set of oscillator strengths of singly
ionized iron-group elements were made available in the s, [62] and these were subsequently
improved. Various authors have considered the existence of a gradient in the isotopic
compositions of solar and planetary noble gases , [64] e. Prior to , it was thought that the whole
Sun has the same composition as the solar atmosphere. Recent analysis of SOHO mission data
favors a faster rotation rate in the core than in the radiative zone above. The remainder of the
Sun is heated by this energy as it is transferred outwards through many successive layers,
finally to the solar photosphere where it escapes into space through radiation photons or
advection massive particles. The protonâ€”proton chain occurs around 9. The large power
output of the Sun is mainly due to the huge size and density of its core compared to Earth and
objects on Earth , with only a fairly small amount of power being generated per cubic metre.
Theoretical models of the Sun's interior indicate a maximum power density, or energy
production, of approximately The fusion rate in the core is in a self-correcting equilibrium: a
slightly higher rate of fusion would cause the core to heat up more and expand slightly against

the weight of the outer layers, reducing the density and hence the fusion rate and correcting the
perturbation ; and a slightly lower rate would cause the core to cool and shrink slightly,
increasing the density and increasing the fusion rate and again reverting it to its present rate.
From the core out to about 0. The radiative zone and the convective zone are separated by a
transition layer, the tachocline. This is a region where the sharp regime change between the
uniform rotation of the radiative zone and the differential rotation of the convection zone results
in a large shear between the twoâ€”a condition where successive horizontal layers slide past
one another. The Sun's convection zone extends from 0. In this layer, the solar plasma is not
dense enough or hot enough to transfer the heat energy of the interior outward via radiation.
Instead, the density of the plasma is low enough to allow convective currents to develop and
move the Sun's energy outward towards its surface. Material heated at the tachocline picks up
heat and expands, thereby reducing its density and allowing it to rise. As a result, an orderly
motion of the mass develops into thermal cells that carry the majority of the heat outward to the
Sun's photosphere above. Once the material diffusively and radiatively cools just beneath the
photospheric surface, its density increases, and it sinks to the base of the convection zone,
where it again picks up heat from the top of the radiative zone and the convective cycle
continues. At the photosphere, the temperature has dropped to 5, K and the density to only 0.
The thermal columns of the convection zone form an imprint on the surface of the Sun giving it
a granular appearance called the solar granulation at the smallest scale and supergranulation at
larger scales. Turbulent convection in this outer part of the solar interior sustains "small-scale"
dynamo action over the near-surface volume of the Sun. The visible surface of the Sun, the
photosphere, is the layer below which the Sun becomes opaque to visible light. Because the
upper part of the photosphere is cooler than the lower part, an image of the Sun appears
brighter in the center than on the edge or limb of the solar disk, in a phenomenon known as
limb darkening. During early studies of the optical spectrum of the photosphere, some
absorption lines were found that did not correspond to any chemical elements then known on
Earth. In , Norman Lockyer hypothesized that these absorption lines were caused by a new
element that he dubbed helium , after the Greek Sun god Helios. Twenty-five years later, helium
was isolated on Earth. During a total solar eclipse, when the disk of the Sun is covered by that
of the Moon , parts of the Sun's surrounding atmosphere can be seen. It is composed of four
distinct parts: the chromosphere, the transition region, the corona and the heliosphere. The
chromosphere, transition region, and corona are much hotter than the surface of the Sun.
Rather, it forms a kind of nimbus around chromospheric features such as spicules and
filaments , and is in constant, chaotic motion. The corona is the next layer of the Sun. A flow of
plasma outward from the Sun into interplanetary space is the solar wind. The heliosphere, the
tenuous outermost atmosphere of the Sun, is filled with the solar wind plasma. In December ,
the Voyager 1 probe passed through a shock front that is thought to be part of the heliopause.
High-energy gamma ray photons initially released with fusion reactions in the core are almost
immediately absorbed by the solar plasma of the radiative zone, usually after traveling only a
few millimeters. Re-emission happens in a random direction and usually at a slightly lower
energy. With this sequence of emissions and absorptions, it takes a long time for radiation to
reach the Sun's surface. Because energy transport in the Sun is a process that involves
photons in thermodynamic equilibrium with matter, the time scale of energy transport in the
Sun is longer, on the order of 30,, years. This is the time it would take the Sun to return to a
stable state, if the rate of energy generation in its core were suddenly changed. Neutrinos are
also released by the fusion reactions in the core, but, unlike photons, they rarely interact with
matter, so almost all are able to escape the Sun immediately. For many years measurements of
the number of neutrinos produced in the Sun were lower than theories predicted by a factor of
3. The Sun has a magnetic field that varies across the surface of the Sun. Its polar field is 1â€”2
gauss 0. The magnetic field also varies in time and location. The quasi-periodic year solar cycle
is the most prominent variation in which the number and size of sunspots waxes and wanes.
Sunspots are visible as dark patches on the Sun's photosphere , and correspond to
concentrations of magnetic field where the convective transport of heat is inhibited from the
solar interior to the surface. As a result, sunspots are slightly cooler than the surrounding
photosphere, so they appear dark. At a typical solar minimum , few sunspots are visible, and
occasionally none can be seen at all. Those that do appear are at high solar latitudes. The
largest sunspots can be tens of thousands of kilometers across. An year sunspot cycle is half
of a year Babcock â€”Leighton dynamo cycle, which corresponds to an oscillatory exchange of
energy between toroidal and poloidal solar magnetic fields. At solar-cycle maximum, the
external poloidal dipolar magnetic field is near its dynamo-cycle minimum strength, but an
internal toroidal quadrupolar field, generated through differential rotation within the tachocline,
is near its maximum strength. At this point in the dynamo cycle, buoyant upwelling within the

convective zone forces emergence of toroidal magnetic field through the photosphere, giving
rise to pairs of sunspots, roughly aligned eastâ€”west and having footprints with opposite
magnetic polarities. The magnetic polarity of sunspot pairs alternates every solar cycle, a
phenomenon known as the Hale cycle. During the solar cycle's declining phase, energy shifts
from the internal toroidal magnetic field to the external poloidal field, and sunspots diminish in
number and size. At solar-cycle minimum, the toroidal field is, correspondingly, at minimum
strength, sunspots are relatively rare, and the poloidal field is at its maximum strength. With the
rise of the next year sunspot cycle, differential rotation shifts magnetic energy back from the
poloidal to the toroidal field, but with a polarity that is opposite to the previous cycle. The
process carries on continuously, and in an idealized, simplified scenario, each year sunspot
cycle corresponds to a change, then, in the overall polarity of the Sun's large-scale magnetic
field. The solar magnetic field extends well beyond the Sun itself. The electrically conducting
solar wind plasma carries the Sun's magnetic field into space, forming what is called the
interplanetary magnetic field. As a result, the outward-flowing solar wind stretches the
interplanetary magnetic field outward, forcing it into a roughly radial structure. For a simple
dipolar solar magnetic field, with opposite hemispherical polarities on either side of the solar
magnetic equator, a thin current sheet is formed in the solar wind. The Sun's magnetic field
leads to many effects that are collectively called solar activity. Solar flares and coronal-mass
ejections tend to occur at sunspot groups. Slowly changing high-speed streams of solar wind
are emitted from coronal holes at the photospheric surface. Both coronal-mass ejections and
high-speed streams of solar wind carry plasma and interplanetary magnetic field outward into
the Solar System. Solar activity is thought to have played a large role in the formation and
evolution of the Solar System. With solar-cycle modulation of sunspot number comes a
corresponding modulation of space weather conditions, including those surrounding Earth
where technological systems can be affected. In December , a new type of solar magnetic
explosion was observed, known as forced magnetic reconnection. Previously, in a process
called spontaneous magnetic reconnection , it was observed that the solar magnetic field lines
diverge explosively and then converge again instantaneously. Forced Magnetic Reconnection
was similar, but it was triggered by an explosion in the corona. Long-term secular change in
sunspot number is thought, by some scientists, to be correlated with long-term change in solar
irradiance, [] which, in turn, might influence Earth's long-term climate. This coincided in time
with the era of the Little Ice Age , when Europe experienced unusually cold temperatures. A
recent theory claims that there are magnetic instabilities in the core of the Sun that cause
fluctuations with periods of either 41, or , years. These could provide a better explanation of the
ice ages than the Milankovitch cycles. The Sun today is roughly halfway through the most
stable part of its life. It has not changed dramatically for over four billion [a] years, and will
remain fairly stable for more than five billion more. However, after hydrogen fusion in its core
has stopped, the Sun will undergo dramatic changes, both internally and externally. The Sun
formed about 4. This indicates that one or more supernovae must have occurred near the
location where the Sun formed. A shock wave from a nearby supernova would have triggered
the formation of the Sun by compressing the matter within the molecular cloud and causing
certain regions to collapse under their own gravity. Much of the mass became concentrated in
the center, whereas the rest flattened out into a disk that would become the planets and other
Solar System bodies. Gravity and pressure within the core of the cloud generated a lot of heat
as it accreted more matter from the surrounding disk, eventually triggering nuclear fusion. HD
and HD are hypothesized stellar siblings of the Sun, having formed in the same molecular
cloud. The Sun is about halfway through its main-sequence stage, during which nuclear fusion
reactions in its core fuse hydrogen into helium. Each second, more than four million tonnes of
matter are converted into energy within the Sun's core, producing neutrinos and solar radiation.
At this rate, the Sun has so far converted around times the mass of Earth into energy, about 0.
The core is therefore shrinking, allowing the outer layers of the Sun to move closer to the center
and experience a stronger gravitational force, according to the inverse-square law. This
stronger force increases the pressure on the core, which is resisted by a gradual increase in the
rate at which fusion occurs. This process speeds up as the core gradually becomes denser. The
Sun does not have enough mass to explode as a supernova. Even before it becomes a red
giant, the luminosity of the Sun will have nearly doubled, and Earth will receive as much
sunlight as Venus receives today. Once the core hydrogen is exhausted in 5. It will then expand
more rapidly over about half a billion years until it is over two hundred times larger than today
and a couple of thousand times more luminous. This then starts the red-giant-branch phase
where the Sun will spend around a billion years and lose around a third of its mass. It will then
have reached the red clump or horizontal branch , but a star of the Sun's mass does not evolve
blueward along the horizontal branch. When the helium is exhausted, the Sun will repeat the

expansion it followed when the hydrogen in the core was exhausted, except that this time it all
happens faster, and the Sun becomes larger and more luminous. This is the
asymptotic-giant-branch phase, and the Sun is alternately reacting hydrogen in a shell or
helium in a deeper shell. The thermal pulses become larger each time, with the later pulses
pushing the luminosity to as much as 5, times the current level and the radius to over 1 AU.
Models vary depending on the rate and timing of mass loss. Models that have higher mass loss
on the red-giant branch produce smaller, less luminous stars at the tip of the asymptotic giant
branch, perhaps only 2, times the luminosity and less than times the radius. By the end of that
phaseâ€”lasting approximately , yearsâ€”the Sun will only have about half of its current mass.
The post-asymptotic-giant-branch evolution is even faster. The luminosity stays approximately
constant as the temperature increases, with the ejected half of the Sun's mass becoming
ionized into a planetary nebula as the exposed core reaches 30, K. The final naked core, a white
dwarf , will have a temperature of over , K, and contain an estimated The Apex of the Sun's Way
, or the solar apex , is the direction that the Sun travels relative to other nearby stars. This
motion is towards a point in the constellation Hercules , near the star Vega. Within It is
estimated that a further systems within this range have not yet been identified. Out to The
number of substellar objects in that volume are expected to be comparable to the number of
stars. The Sun orbits the center of the Milky Way, and it is presently moving in the direction of
the constellation of Cygnus. A simple model of the motion of a star in the galaxy gives the
galactic coordinates X , Y , and Z as:. We take X 0 and Y 0 to be zero and Z 0 is estimated to be
17 parsecs. In the X, Y coordinates, the Sun describes an ellipse around the point, whose length
in the Y direction is. The oscillation in the Z direction takes the Sun. The Sun's orbit around the
Milky Way is perturbed due to the non-uniform mass distribution in Milky Way, such as that in
and between the galactic spiral arms. It has been argued that the Sun's passage through the
higher density spiral arms often coincides with mass extinctions on Earth, perhaps due to
increased impact events. The Sun is moved by the gravitational pull of the planets. One can
think of the barycentre of the Solar System as being stationary or as moving in a steady motion
around the galaxy. The centre of the sun is always within 2. For some periods of several
decades, the motion is rather regular, forming a trefoil pattern, whereas between these periods
it appears more chaotic. It is thought that the energy necessary to heat the corona is provided
by turbulent motion in the convection zone below the photosphere, and two main mechanisms
have been proposed to explain coronal heating. Currently, it is unclear whether waves are an
efficient heating mechanism. Current research focus has therefore shifted towards flare heating
mechanisms. Theoretical models of the Sun's development suggest that 3. Such a weak star
would not have been able to sustain liquid water on Earth's surface, and thus life should not
have been able to develop. However, the geological record demonstrates that Earth has
remained at a fairly constant temperature throughout its history, and that the young Earth was
somewhat warmer than it is today. One theory among scientists is that the atmosphere of the
young Earth contained much larger quantities of greenhouse gases such as carbon dioxide ,
methane than are present today, which trapped enough heat to compensate for the smaller
amount of solar energy reaching it. However, examination of Archaean sediments appears
inconsistent with the hypothesis of high greenhouse concentrations. Instead, the moderate
temperature range may be explained by a lower surface albedo brought about by less
continental area and the lack of biologically induced cloud condensation nuclei. This would
have led to increased absorption of solar energy, thereby compensating for the lower solar
output. The enormous effect of the Sun on Earth has been recognized since prehistoric times ,
and the Sun has been regarded by some cultures as a solar deity. The Sun has been an object
of veneration in many cultures throughout human history. Humanity's most fundamental
understanding of the Sun is as the luminous disk in the sky, whose presence above the horizon
creates day and whose absence causes night. In many prehistoric and ancient cultures, the Sun
was thought to be a solar deity or other supernatural entity. Worship of the Sun was central to
civilizations such as the ancient Egyptians , the Inca of South America and the Aztecs of what is
now Mexico. In religions such as Hinduism , the Sun is still considered a god. The Egyptians
portrayed the god Ra as being carried across the sky in a solar barque, accompanied by lesser
gods, and to the Greeks, he was Helios, carried by a chariot drawn by fiery horses. From the
reign of Elagabalus in the late Roman Empire the Sun's birthday was a holiday celebrated as Sol
Invictus literally "Unconquered Sun" soon after the winter solstice, which may have been an
antecedent to Christmas. Regarding the fixed stars , the Sun appears from Earth to revolve once
a year along the ecliptic through the zodiac , and so Greek astronomers categorized it as one of
the seven planets Greek planetes , "wanderer" ; the naming of the days of the weeks after the
seven planets dates to the Roman era. In the early first millennium BC, Babylonian astronomers
observed that the Sun's motion along the ecliptic is not uniform, though they did not know why;

it is today known that this is due to the movement of Earth in an elliptic orbit around the Sun,
with Earth moving faster when it is nearer to the Sun at perihelion and moving slower when it is
farther away at aphelion. One of the first people to offer a scientific or philosophical explanation
for the Sun was the Greek philosopher Anaxagoras. He reasoned that it was not the chariot of
Helios, but instead a giant flaming ball of metal even larger than the land of the Peloponnesus
and that the Moon reflected the light of the Sun. In the 1st century AD, Ptolemy estimated the
distance as 1, times the radius of Earth , approximately 7. The theory that the Sun is the center
around which the planets orbit was first proposed by the ancient Greek Aristarchus of Samos in
the 3rd century BC, and later adopted by Seleucus of Seleucia see Heliocentrism. This view was
developed in a more detailed mathematical model of a heliocentric system in the 16th century
by Nicolaus Copernicus. Observations of sunspots were recorded during the Han Dynasty
BCâ€”AD by Chinese astronomers , who maintained records of these observations for
centuries. Averroes also provided a description of sunspots in the 12th century. Galileo posited
that sunspots were on the surface of the Sun rather than small objects passing between Earth
and the Sun. Arabic astronomical contributions include Al-Battani 's discovery that the direction
of the Sun's apogee the place in the Sun's orbit against the fixed stars where it seems to be
moving slowest is changing. Ibn Yunus observed more than 10, entries for the Sun's position
for many years using a large astrolabe. From an observation of a transit of Venus in , the
Persian astronomer and polymath Ibn Sina concluded that Venus is closer to Earth than the
Sun. In , Isaac Newton observed the Sun's light using a prism , and showed that it is made up of
light of many colors. In the early years of the modern scientific era, the source of the Sun's
energy was a significant puzzle. Lord Kelvin suggested that the Sun is a gradually cooling liquid
body that is radiating an internal store of heat. Not until was a documented solution offered.
Ernest Rutherford suggested that the Sun's output could be maintained by an internal source of
heat, and suggested radioactive decay as the source. The theoretical concept of fusion was
developed in the s by the astrophysicists Subrahmanyan Chandrasekhar and Hans Bethe. Hans
Bethe calculated the details of the two main energy-producing nuclear reactions that power the
Sun. The first satellites designed for long term observation of the Sun from interplanetary space
were NASA's Pioneers 6, 7, 8 and 9, which were launched between and These probes orbited
the Sun at a distance similar to that of Earth, and made the first detailed measurements of the
solar wind and the solar magnetic field. Pioneer 9 operated for a particularly long time,
transmitting data until May In the s, two Helios spacecraft and the Skylab Apollo Telescope
Mount provided scientists with significant new data on solar wind and the solar corona. The
Helios 1 and 2 probes were U. This spacecraft was designed to observe gamma rays, X-rays and
UV radiation from solar flares during a time of high solar activity and solar luminosity. Just a
few months after launch, however, an electronics failure caused the probe to go into standby
mode, and it spent the next three years in this inactive state. In Space Shuttle Challenger
mission STSC retrieved the satellite and repaired its electronics before re-releasing it into orbit.
The Solar Maximum Mission subsequently acquired thousands of images of the solar corona
before re-entering Earth's atmosphere in June Launched in , Japan's Yohkoh Sunbeam satellite
observed solar flares at X-ray wavelengths. Mission data allowed scientists to identify several
different types of flares, and demonstrated that the corona away from regions of peak activity
was much more dynamic and active than had previously been supposed. Yohkoh observed an
entire solar cycle but went into standby mode when an annular eclipse in caused it to lose its
lock on the Sun. It was destroyed by atmospheric re-entry in All these satellites have observed
the Sun from the plane of the ecliptic, and so have only observed its equatorial regions in detail.
The Ulysses probe was launched in to study the Sun's polar regions. It first traveled to Jupiter,
to "slingshot" into an orbit that would take it far above the plane of the ecliptic. Elemental
abundances in the photosphere are well known from spectroscopic studies, but the
composition of the interior of the Sun is more poorly understood. A solar wind sample return
mission, Genesis , was designed to allow astronomers to directly measure the composition of
solar material. Two identical spacecraft were launched into orbits that cause them to
respectively pull further ahead of and fall gradually behind Earth. This enables stereoscopic
imaging of the Sun and solar phenomena, such as coronal mass ejections. Its main instrument
will be a coronagraph for studying the dynamics of the solar corona. The brightness of the Sun
can cause pain from looking at it with the naked eye ; however, doing so for brief periods is not
hazardous for normal non-dilated eyes. Viewing the Sun through light-concentrating optics
such as binoculars may result in permanent damage to the retina without an appropriate filter
that blocks UV and substantially dims the sunlight. When using an attenuating filter to view the
Sun, the viewer is cautioned to use a filter specifically designed for that use. Some improvised
filters that pass UV or IR rays, can actually harm the eye at high brightness levels. The sunlight
that is destined for the eyepiece is reflected from an unsilvered surface of a piece of glass. Only

a very small fraction of the incident light is reflected. The rest passes through the glass and
leaves the instrument. If the glass breaks because of the heat, no light at all is reflected, making
the device fail-safe. Simple filters made of darkened glass allow the full intensity of sunlight to
pass through if they break, endangering the observer's eyesight. Unfiltered binoculars can
deliver hundreds of times as much energy as using the naked eye, possibly causing immediate
damage. It is claimed that even brief glances at the midday Sun through an unfiltered telescope
can cause permanent damage. Partial solar eclipses are hazardous to view because the eye's
pupil is not adapted to the unusually high visual contrast: the pupil dilates according to the total
amount of light in the field of view, not by the brightest object in the field. During partial
eclipses most sunlight is blocked by the Moon passing in front of the Sun, but the uncovered
parts of the photosphere have the same surface brightness as during a normal day. This can
damage or kill those cells, resulting in small permanent blind spots for the viewer. During
sunrise and sunset, sunlight is attenuated because of Rayleigh scattering and Mie scattering
from a particularly long passage through Earth's atmosphere, [] and the Sun is sometimes faint
enough to be viewed comfortably with the naked eye or safely with optics provided there is no
risk of bright sunlight suddenly appearing through a break between clouds. Hazy conditions,
atmospheric dust, and high humidity contribute to this atmospheric attenuation. An optical
phenomenon , known as a green flash , can sometimes be seen shortly after sunset or before
sunrise. The flash is caused by light from the Sun just below the horizon being bent usually
through a temperature inversion towards the observer. Light of shorter wavelengths violet, blue,
green is bent more than that of longer wavelengths yellow, orange, red but the violet and blue
light is scattered more, leaving light that is perceived as green. Ultraviolet light from the Sun
has antiseptic properties and can be used to sanitize tools and water. It also causes sunburn ,
and has other biological effects such as the production of vitamin D and sun tanning. It is also
the main cause of skin cancer. Ultraviolet light is strongly attenuated by Earth's ozone layer , so
that the amount of UV varies greatly with latitude and has been partially responsible for many
biological adaptations, including variations in human skin color in different regions of the Earth.
The Sun has eight known planets. The Solar System also has at least five dwarf planets , an
asteroid belt , numerous comets , and a large number of icy bodies which lie beyond the orbit of
Neptune. Solar deities play a major role in many world religions and mythologies. From at least
the Fourth Dynasty of Ancient Egypt, the Sun was worshipped as the god Ra , portrayed as a
falcon-headed divinity surmounted by the solar disk, and surrounded by a serpent. In the New
Empire period, the Sun became identified with the dung beetle , whose spherical ball of dung
was identified with the Sun. In the form of the sun disc Aten , the Sun had a brief resurgence
during the Amarna Period when it again became the preeminent, if not only, divinity for the
Pharaoh Akhenaton. In the Bible , Malachi mentions the "Sun of Righteousness" sometimes
translated as the "Sun of Justice" , [] which some Christians have interpreted as a reference to
the Messiah Christ. It was adopted as the Sabbath day by Christians who did not have a Jewish
background. The symbol of light was a pagan device adopted by Christians, and perhaps the
most important one that did not come from Jewish traditions. In paganism, the Sun was a
source of life, giving warmth and illumination to mankind. It was the center of a popular cult
among Romans, who would stand at dawn to catch the first rays of sunshine as they prayed.
The celebration of the winter solstice which influenced Christmas was part of the Roman cult of
the unconquered Sun Sol Invictus. Christian churches were built with an orientation so that the
congregation faced toward the sunrise in the East. Tonatiuh , the Aztec god of the sun, was
usually depicted holding arrows and a shield [] and was closely associated with the practice of
human sacrifice. From Wikipedia, the free encyclopedia. Star at the center of the Solar System.
For other uses, see Sun disambiguation and The Sun disambiguation. Pictured in visible light
with solar filter in with sunspots and limb darkening. False-color image taken in as seen in
ultraviolet light wavelength of Main article: Sunlight. See also: Molecules in stars. Main article:
Standard solar model. Main article: Solar core. Main article: Radiative zone. Main article:
Tachocline. Main article: Convection zone. Main article: Photosphere. See also: Solar corona
and Coronal loop. See also: Solar irradiance. See also: Stellar magnetic field , Sunspots , List of
solar cycles , and Solar phenomena. Butterfly diagram showing paired sunspot pattern. Graph
is of sunspot area. Main articles: Formation and evolution of the Solar System and Stellar
evolution. Main article: Stellar corona. Main article: Faint young Sun paradox. See also: The Sun
in culture. See also: Solar observatory. Play media. Main article: Solar System. Main article:
Solar deity. Star portal Solar System portal. One billion is 10 9 , or 1,,, Bacteria instead use
sulfur compounds as an energy source, via chemosynthesis. Oxford University Press.
Subscription or participating institution membership required. Lexico UK Dictionary. Celestial
Mechanics and Dynamical Astronomy. Bibcode : CeMDA. Archived from the original on 15 July
Retrieved 12 August Handbook of Space Astronomy and Astrophysics 2nd edition. Cambridge

University Press. Communications in Asteroseismology. Bibcode : CoAst. Archived from the
original on 27 May Retrieved 24 October The Astrophysical Journal Supplement Series. Bibcode
: ApJS.. Archived from the original on 2 January Elert, G. The Physics Factbook. Astronomy and
Astrophysics. Bibcode : Sci Retrieved 22 March Stanford Solar Center. Retrieved 29 July Citing
Eddy, J. Retrieved 7 March Physics Reports. Bibcode : PhR The Barnhart Concise Dictionary of
Etymology. Retrieved 1 August Astrophysical Journal Letters. Bibcode : ApJ Saunders College
Publishing. Bibcode : Natur. Space Science Reviews. US Naval Observatory. Retrieved 17 July
Guide to the Sun. Archived from the original PDF on 10 May Retrieved 22 February The
Guardian. Retrieved 19 August Gravity from the ground up. Australian Space Academy.
Archived from the original on 1 August Retrieved 5 October Electric energy. CRC Press.
Retrieved 12 November Universe Today. Retrieved 23 May Archived from the original on 18 June
Kruszelnicki 17 April Australian Broadcasting Corporation. Retrieved 25 February Every second,
the Sun burns million tonnes of hydrogen The Astrophysical Journal. Archived from the original
PDF on 7 November Retrieved 1 September Lodders, K. Astrophysical Journal , vol.
Proceedings of the Astronomical Society of Australia. Bibcode : PASAu Monthly Notices of the
Royal Astronomical Society. Bibcode : Metic.. Marshall Space Flight Center. Retrieved 11 July
Zeuthen, Germany. Bibcode : phco. From the Sun to nearly suns". Journal of Physics:
Conference Series. Bibcode : JPhCS. Journey from the Center of the Sun. Princeton University
Press. University Science Books. Retrieved 13 July Contemporary Physics Education Project.
Archived from the original on 29 November Retrieved 30 August AIP Conference Proceedings.
Bibcode : AIPC.. Introduction to Astrophysics II. Retrieved 15 July Archived from the original on
10 May Retrieved 10 October Fluid Dynamics and Dynamos in Astrophysics and Geophysics. J
In Page, D. From the Sun to the Great Attractor. Bulletin of the Astronomical Society of India.
Bibcode : BASI The Physics of Astrophysics. The Astrophysical Journal Letters. University of St
Andrews. Bibcode : AN Current Science. Space Weather Geophysical Monograph. American
Geophysical Union. G, Emslie; J. In Dwivedi, B. Dynamic Sun. Science NASA. Archived from the
original on 18 July Journal of Geophysical Research. Bibcode : JGRA.. CiteID Archived from the
original PDF on 14 August European Space Agency. The Cosmic Compendium: Interstellar
Travel. Technology Through Time. Archived from the original on 15 May Retrieved 24 June Solar
Physics. Bibcode : SoPh.. Physical Review D. Bibcode : PhRvD.. Wilcox Solar Observatory.
Annual Review of Astronomy and Astrophysics. The Sun from Space. Goddard Space Flight
Center. Archived from the original on 23 August Retrieved 10 July Archived from the original on
12 May Retrieved 18 December June Geophysical Research Letters. Bibcode : GeoRL.. K In
Singh, S. Trace Gas Emissions and Plants. Journal of Atmospheric and Solarâ€”Terrestrial
Physics. New Scientist. Contemporary Physics. Bibcode : ConPh.. Proceedings of the
International Astronomical Union. Bibcode : IAUS.. The search for life in the universe. Retrieved
20 February Mass loss on the AGB and its consequences for stellar evolution". Post-AGB
evolution". Centauri Dreams. Astrophysical Journal. Astronomische Nachrichten. Hubble News
Desk. Retrieved 10 May Bibcode : RMxAC.. Archived PDF from the original on 26 July
Astronomy Letters. Bibcode : AstL Patrick Moore's Data Book of Astronomy. Cambridge:
Cambridge University Press. International Journal of Astrobiology. Bibcode : IJAsB The Story of
the Solar System. Scientific Reports. The Astronomical Journal. Bibcode : AJ Bibcode : NatSR..
Oxford Dictionaries. December Journal for the History of Astronomy. Bibcode : JHA Ptolemy's
Almagest. Babylon to Voyager and beyond: a history of planetary astronomy. Classical
Philology. Transactions of the American Philosophical Society. Averroes As A Physician.
University of Cairo. Singer, Oxford University Press, , p. Ronan, pp. March Bibcode : Isis Cool
Cosmos. Archived from the original on 25 February Macmillan's Magazine. Bibcode : JGR
London and New York. Bibcode : mhsr. The Universe in a Nutshell. Bantam Books. Space
Science. Physical Review. Bibcode : PhRv Reviews of Modern Physics. Bibcode : RvMP
Archived from the original on 10 June Retrieved 19 June Encyclopedia Astronautica. Archived
from the original on 22 April Archived from the original on 2 April Retrieved 30 October
Planetary and Space Science. Archived from the original on 5 April Japan Aerospace
Exploration Agency. ESA Science and Technology. Retrieved 16 February Retrieved 19 March
Archived from the original on 6 January NASA Missions. Retrieved 30 May Advances in Space
Research. Bibcode : SSRv.. Retrieved 9 March Bulletin of Mathematical Biophysics.
Transactions of the American Academy of Ophthalmology and Otolaryngology. British Journal
of Ophthalmology. III In Williams, T. Plenum Press. Earth science. Equipment for Observing the
Sun". How to Observe the Sun Safely. Patrick Moore's Practical Astronomy Series. A brief
glimpse of the Sun through a telescope is enough to cause permanent eye damage, or even
blindness. Even looking at the Sun with the naked eye for more than a second or two is not
safe. Do not assume that it is safe to look at the Sun through a filter, no matter how dark the
filter appears to be. ACM Transactions on Graphics. Archived from the original on 16 December

Retrieved 10 August PLOS Biology. London: Arcturus Publishing Limited. The British Museum
Press. Religion and Ritual in Ancient Egypt. New York: Cambridge University Press. Ancient
Egyptian Religion: an Interpretation. Dover Publications. Encyclopedia of Indo-European
Culture. London: Routledge. Mankind Quarterly. Greek Religion. Cambridge: Harvard University
Press. Bonaventure, New York; E. Nauwelaerts, Louvain, Belgium; F. A History of Christianity.
Martin's Press. State and Cosmos in the Art of Tenochtitlan. Washington, DC: Dumbarton Oaks.
New York: Chelsea House Publishers. The Sacred Scriptures of the Japanese. New York: Henry
Schuman. Sun at Wikipedia's sister projects. Core Radiation zone Tachocline Convection zone.
Supergranulation Granule Faculae Sunspot. Plage Spicule Moreton wave. Current sheet
Termination shock Heliosheath Heliopause Bow shock. Spectral class : G-type main-sequence
star. Solar space missions. List of heliophysics missions. Solar System. Italic are systems
without known trigonometric parallax. Amateur Observational Sidewalk. Category Commons.
Namespaces Article Talk. Views Read View source View history. Help Learn to edit Community
portal Recent changes Upload file. Download as PDF Printable version. Wikimedia Commons
Wikibooks Wikiquote Wikiversity. G2V [6]. Center modeled : 1. Photosphere Supergranulation
Granule Faculae Sunspot. Primary member type Celestial objects by systems. Manner Amateur
Observational Sidewalk. Flange - Shower. Screws 2 - Escutcheon Trim. Roman Tub Trim.
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Us. Where to Buy. Model : TPD. View Full ClassicBathroom Collection. TPD is rated 4. Finish:
Chrome. Availability: In stock. Special Features. Rubber spray holes allows easy cleaning with
the touch of a finger. View Technical Specifications. Register Product. List Price: null. Rated 5
out of 5 by Jose from [This review was collected as part of a promotion. Easy to install. Date
published: Rated 4 out of 5 by justonewish from Basic model My plumber bought this model to
replace my dripping shower faucet. He installed the temperature lever upside down, but it works
fine. It sounds very loud when you turn the shower off and the spigot releases. It does work fine
though. I have yet to install the shower head because I can't figure out what the tab is inside the
part that screws in - is it supposed to be there or removed? And I can't determine if the
showerhead is stationary or would be able to move - it doesn't seem to have a ball joint so I'm
guessing it can't move. This wouldn't work for me because my boyfriend and I like the water at
different angles due to our heights. I've been unable to find an answer online about the
showerhead and couldn't find anyone at Lowe's to help me. Overall a nice product for a low-end
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and economically I think this is the way to go! For motels, hotels and country homes I
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cartridge. All of our trims work with the R rough. The diverter pops back into place when the
water is shut off. There is no locking position. Thanks, Dave Answered by: DeltaFaucet2. Can
anyone tell me if the showerhead is movable or stationary? I like to be able to angle the spray to
go down, where as my boyfriend likes it adjusted to spray towards the back of the tub. Also, can
you turn the showerhead to adjust the spray pressure? Hi, Justonewish! Thank you for your
question. This shower head has a single setting spray which is the Full Body Spray. I have a
Monitor or series shower assembly. What trim kits are compatible in brushed nickel? I have a
Monitor or series shower assembly in polished brass that I would like to replace with a trim kit
in brushed nickel. What kits are compatible with this valve series? It was purchase in the late s
or early 's. Hi, Terry, Thank you for your question! Any new trim that starts with T13 or T14 will
work with the existing Monitor and series rough valve. Best Regards, Rosanna Answered by:
Rosanna. I want to replace the fixtures but keep the same valve if at all possible. Does the
Classic 13 with the diverter on the spout use the same valve that I already have or does Delta
have a different fixture to accommodate this valve? Thanks William. Hi Wild Bill, Thank you for
your question. The Classic 13 does not use the same valve as your existing faucet. If you have
to lift your current faucet handle to turn the faucet on you have a series. We offer the RP
renovation kit for this series in chrome, venetian bronze RB , and brilliance stainless SS
finishes. You will have to plug the push button diverter with RP and use a diverter tub spout to
update the trim. The only other series sold in the 's is the series which would require a complete

faucet change including the rough in valve. Install What is the tread size on the back of this. I
have a delta right now that is about 15 years old and is not working. The tub spout has a one
inch adapter to it that is soldered onto the copper. I want to get one that I don't need to replace
that. When you go to put your new tub spout on, there will be a brass adapter inside. Remove
the brass adapter and thread it onto the one that is already soldered onto your copper pipe.
Answered by: Delta1. Thank you for your question, Tawni! Best regards, Jon Answered by:
Delta Faucet. Does delta monitor series trimcome in oil rubbed bronze finish? Hi, Mark! Hi
Cushion, Thank you for your inquiry! Browse Videos. Recommended products. Tech, MS, Direct
Ph. In GATE examination, candidates can apply for only one of the 23 papers listed in the table
given below. Candidates are expected to appear in a paper appropriate to the discipline of their
qualifying degree. However, candidates are free to choose any paper according to their
admission plan, keeping in mind the eligibility criteria of the institutions in which they wish to
seek admission. Computer Science Information Technology. Why GATE? You can get
admission in M. GATE exam is important because of below mentioned factors:. Tech - Campus
placements in National and International private or public companies. Teaching: Professor,
Asst. Technical value addition. Each question carries 1 or 2 marks questions in all the sections.
Numerical Answer Questions. There will be no choices available for these types of questions. A
Numeric Answer question carries 1 or 2 marks questions in all sections. These undertakings are
divided into two parts â€” state and central. This sector provides a career for both technical and
non-technical personnel. The students from technical background can apply in technical
service providing companies, i. There are PSUs in India. These PSUs recruit thousands of
diploma and degree holding personnel in technical field. All these companies have their own
recruiting procedures. The intimation for the examination is generally notified beforehand
repeatedly in their websites and in all the leading daily newspapers. Pay Structure of PSUs :.
List of companies in the above three categories are given as. Other Benefits :. Medical facility.
Education subsidies fee. Transport Facility. Loan facility at lower interest. Subsidies electricity
and water bills. Township : well managed township with all relevant facilities. Community
centers, etc. Major PSUs:. These companies are owned by the union government of India, or
one of the many state or territorial governments, or both. The company stock needs to be
majority-owned by the government to be a Public Sector Undertaking. These Enterprises are
further divided into-. How to prepare for PSU. Referring to previous year question papers is of
utter importance. Prefer Reference books and class notes for the practice of concepts. We have
special books for Non technical sections. We do offer special classes for the same. The
questions of the Technical test depend on the discipline chosen among the given disciplines. It
is both a technique and an art to judge the capacity of the person and his aptness for the job.
Important points to prepare for group Discussion. Adequate matter. Read widely. Do not repeat.
Good Communication skills. Be a good listener. Balanced Body gestures. Be first and last to
speak. Loudness and tone. Tell us about yourself. Why did you choose your degree and what
have you gained from it? What has been your most important achievement in life so far? What
are your strengths and weaknesses? Why have you applied for this job? What do you have to
offer us? What are the current issues in this sector of work? Describe a project you have
successfully completed. How would your friends describe you? Indian Engineering Services
abbreviated as IES are the civil services that meet the technical and managerial functions of the
Government of India. Like most countries, the Government of India recruits its civil servants
and officials on the basis of merit, the middle management positions in the bureaucracy are
filled through competitive exams. Large number of candidates takes these exams, competing
for limited posts. IES officers carry high respect and status in society and are able to manage
activities in diverse areas. Various post available for Different Branches. Civil Engineering.
Indian Railway Service of Engineers. Indian Railway Stores Service. Survey of India Service.
Mechanical Engineering. Indian Railway Service of Mechanical Engineers. Electrical
Engineering. Central Power Engineering Service. Indian Railway Service of Electrical Engineers.
Indian Radio Regulatory Service. Indian Railway Service , Signal Engineers. Indian
Telecommunication Service. ESE Exam Pattern. UPSC has revised exam structure and syllabus
for all four steams: 1. The detailed revised structure of ESE is given below. This paper estimated
to be conducted in month of February. The question paper will consists of objective type
questions only. General Studies and Engineering Aptitude Paper. Engineering
Discipline-specific Paper. Sub Total Marks. Once candidate qualify preliminary Examination
then,candidate will be eligible to appear for mains examination. The mains paper estimated to
be conducted in the last week of June. Engineering Discipline-specific Paper-I. Engineering
Discipline-specific Paper-II. After qualify both Preliminary and Mains exams the candidate is
eligible to appear in last phase of ESE examination i. Personality Test. Grand Total Marks.
General Studies and Engineering Aptitude. Current issues of national and international

importance relating to social, economic and industrial development. Engineering Aptitude
covering Logical reasoning and Analytical ability. Engineering Mathematics and Numerical
Analysis. Standards and Quality practices in production,construction, maintenance and
services. Basics of Energy and Environment: Conservation, environs. Unlock the opportunity of
online video lectures for the best utilization of the lockdown period on The Gate Coach Portal
Serving engineering community from past 23 years amid Covid 19 before the commencement of
regular classroom classes Enroll Now. Latest News. Latest Results. No Results Yet Now.
Section Question No. Indian Railway Service of Engineers 8. Indian Railway Stores Service 9.
Survey of India Service Indian Railway Service of Mechanical Engineers Indian Railway Stores
Service Central Power Engineering Service 3. Indian Railway Service of Electrical Engineers 9. I
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mio sporty digital speedometer wiring diagram
range rover service manuals
ndian Radio Regulatory Service 8. Indian Railway Service , Signal Engineers 9. SSC JE. So if
you are preparing for SSC JE , check out exam dates, application form, eligibility, syllabus,
exam pattern, cut off, post-wise vacancies, and free mock test for SSC JE exam preparation.
The interested candidates who are about to prepare for SSC JE electrical engineering exam can
see detailed syllabus here. Online Test Series. Crash Course. View More. Teotia, an IIT Roorkie
alumni. Many of us have this question on mind, striving to improve ourselves to give the best of
us in this competitive world. The world is changing at an extraordinary pace. If you are
enthusiastic and ambitious, come and join hands with THE GATE COACH for the journey of
success, the path is tiresome and enduring, the way is difficult, but if the approach is targeted,
positive results are ensured. TGC Selection. Query Form. Find Your Password. Tech interviews.
Total Questions : Type of Companies Salary Structure 1 Maharatna.

