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Chapter 1 : Astronomers say a Neptune-sized planet lurks beyond Pluto | Science | AAAS
The planet Neptune was mathematically predicted before it was directly observed. With a prediction by Urbain Le
Verrier, telescopic observations confirming the existence of a major planet were made on the night of September , , at
the Berlin Observatory, by astronomer Johann Gottfried Galle (assisted by Heinrich Louis d'Arrest), working from Le
Verrier's calculations.

May 12, It was the first planet to get its existence predicted by mathematical calculations before it was
actually seen through a telescope on Sept. Irregularities in the orbit of Uranus led French astronomer Alexis
Bouvard to suggest that the gravitational pull from another celestial body might be responsible. German
astronomer Johann Galle then relied on subsequent calculations to help spot Neptune via telescope.
Previously, astronomer Galileo Galilei sketched the planet, but he mistook it for a star due to its slow motion.
In accordance with all the other planets seen in the sky, this new world was given a name from Greek and
Roman mythology â€” Neptune, the Roman god of the sea. Only one mission has flown by Neptune â€”
Voyager 2 in â€” meaning that astronomers have done most studies using ground-based telescopes. Today,
there are still many mysteries about the cool, blue planet, such as why its winds are so speedy and why its
magnetic field is offset. While Neptune is of interest because it is in our own solar system, astronomers are
also interested in learning more about the planet to assist with exoplanet studies. Specifically, some
astronomers are interested in learning about the habitability of worlds that are somewhat bigger than Earth.
Like Earth, Neptune has a rocky core, but it has a much thicker atmosphere that prohibits the existence of life
as we know it. Astronomers are still trying to figure out at what point a planet is so large that it may pick up a
lot of gas in the area, making it difficult or impossible for life to exist. This storm seemed to have vanished
when the Hubble Space Telescope later searched for it. Hubble has also revealed the appearance and then
fading of other Great Dark Spots over the past decade. A new one was observed in By studying the cloud
formations on the gas giant, scientists were able to calculate that a day on Neptune lasts just under 16 hours.
Neptune goes around the sun once roughly every Earth years, and completed its first orbit, since being
discovered , in Nevertheless, Neptune remains the farthest planet from the sun, since Pluto was reclassified as
a dwarf planet in The overall composition of Neptune is, by mass, thought to be about 25 percent rock, 60 to
70 percent ice, and 5 to 15 percent hydrogen and helium, according to Tristan Guillot, author of "Interiors of
Giant Planets Inside and Outside the Solar System" in the journal Science. The largest by far is Triton , whose
discovery on Oct. Triton is extremely cold, with temperatures on its surface reaching about minus degrees F
minus degrees C , making it one of the coldest places in the solar system. Nevertheless, Voyager 2 detected
geysers spewing icy matter upward more than 5 miles 8 km , showing its interior appears warm. Scientists are
investigating the possibility of a subsurface ocean on the icy moon. In , seasons were discovered on Triton.
The mile-wide km moon had remained unseen since Voyager 2 discovered it in The rings are thought to be
relatively young and short-lived. An international team of astronomers relying on ground telescopes
announced the discovery of five new moons orbiting Neptune in Formation of Neptune Neptune is generally
thought to have formed with the initial buildup of a solid core followed by the capture of surrounding
hydrogen and helium gas in the nebula surrounding the early sun. In this model, proto-Neptune formed over
the course of 1 to 10 million years.
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Chapter 2 : Discovery of Neptune - Wikipedia
Essay Neptune Neptune is the outermost planet of the gas giants. It has an equatorial diameter of 49, kilometers (30,
miles) and is the eighth planet from the sun. If Neptune were hollow, it could contain nearly 60 Earth's.

This blue gas giant has been named in the tradition of other planets, with a name taken from mythology;
Neptune is the Roman god of the sea. The planet has an interesting history, and characteristics which clearly
differentiate it from other planetary bodies. Discovery of Neptune The official discovery of Neptune occurred
in , but the history of discovery can be traced back much further, with the apparent identification of the planet
more than two centuries before it official recognition. Hindsight indicates that the planet had been recorded by
a number of observers beginning more than two centuries before. Although five planets of the solar system
may be observed easily with the naked eye, and Uranus has the potential to be seen unaided is observed from a
perfectly dark place, Neptune does not have sufficient brightness to be observed without a telescope. Not only
does the planet have low magnitude brightness, the planets own moons are able to outshine it Williams,
Therefore, the initial observation of Neptune occurs only after the telescope comes into use. Galileo made a
similar observation on 27 January , recording an object that appeared to be very close to Jupiter Grosser,
Traditionally, it is believed that Galileo believed that the planet, which would later be named Neptune, was a
fixed star as it appeared to be stationary in the sky, rather than moving in orbit as would be expected of a
planet Jones, However, at the point of discovery Neptune just entered the retrograde this stage of its cycle on
the day it was initially observed explaining its apparent lack of movement Jones, However, in more recent
research undertaken by David Jamieson, an Australian physicist, it appears that Galileo may have been aware
that is observation was significant, as the notation for 28 January is made in a different ink, indicating the been
differentiated, and further observations, including a sketch on 6 January appears to indicate he was observing
this heavenly body in a systematic manner Jones, However, without any specific nose, and no evidence of
further observational attempts, the evidence is inconclusive regarding his interpretation of the observation
Jones, In all cases, the telescopes were of limited strength, so the relatively dull planet would only have
appeared as a small and difficult to observe. However, it is also recorded that it was observed in by Jerome
Lalande who observed it from the Paris Observatory, and then in by John Herschel, although neither
recognized the body as a planet, both of whom classified it as a star. These tables, published in , recorded the
orbit of Uranus, and provided a basis for a theoretical orbit with that observed. The observations indicated
significant deviations from the expected path, which resulted in a hypothesis by Bouvard that there were other
gravitational influences impacting on the planets orbit Jones, Adams collected additional data from the
astronomer Royal; Sir George Airy, and used the tables along with the data from observations taken by the
Cambridge Observatory, using it to hypothesize the presence of a new planet, continuing to work through until
Adams, Independently in France, the astronomer Urbain Le Verrier was also working on a similar project,
observing differences between the movements of Uranus, and the theoretical path according to tables, but his
work is undertaken without support from his peers Jones, On reviewing the findings of Adams and Le
Verrier, and finding a significant alignment between the independent works of these two theorists, Sir George
Airy approached Challis, asking him to look for the planet, but despite searching between August and
September of , it was not found Jones, ; Grosser, At the same time, Le Verrier had written to Johann Galle at
the Berlin Observatory, asking him to observe the sky, in the region he predicted in order to determine if the
displacement characteristics with those of the planet. Subsequent to this revelation, is Challis realized that he
had observed the planet twice on 8 August and 12 August, but less ridiculous approach to his work has meant
it failed to recognize it. Controversy in disagreement existed regarding the attribution of the discovery, which
was eventually given to both Adams and Le Verrier. There are also trace elements of hydrogen deuteride,
methane, with aerosols of ammonia ice, water ice, ammonia hydrosulfide, and the potential for methane ice
Williams, The temperature at the surface is approximately 55K, or C, and as the altitude increases the
temperature decreases Williams, The higher surface temperature reflects the way more heat is created by the
planets rotation than is gained from the rays of the sun, however, when reaching the upper stratosphere the
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temperature starts to increase again Fletcher et al. Neptune has clouds which vary with altitude. At the highest
levels there are frozen methane cirrus clouds, which have been observed casting shadows on clouds at an
altitude 35 miles lower Fletcher et al. Underneath these methane clouds it is believed there are clouds made up
of ammonium sulfide and hydrogen sulfide and water Fletcher et al. The planet has powerful storms, with
winds of up to 1, miles per hours, giving nature some of the most extreme weather in the solar system, with
winds that are none times faster than recoded on earth and three times stringer than those on Jupiter. Voyager
2 observed a massive storm that was approximately the size of earth, and a storm was observed that lasted for
hundreds of years as a spot on the surface Lindel, The circumference at the equator is , km, with the planet
having an ellipticity of 0. The mean density of the planet is km3. The planet has a ring system, with 5 known
rings, the three major rings are names after the official discovers; the Adams Ring, the Le Verrier Ring, and
the Galle Ring. Neptune also has 14 known moons, although only one is spherical Williams, A day on
Neptune one full planet rotation is 16 hours. The orbital period is The mean orbital velocity is 5. There is an
orbitalâ€¦.
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Chapter 3 : Facts About the Planet Neptune: Fun/Interesting Information on Neptune
View this research paper on Discovery Characteristics and Orbit of Neptune. Neptune is the eighth and furthest planet
from the sun This blue gas giant has been Research Paper Discovery Characteristics and Orbit of Neptune and 90,+
more term papers written by professionals and your peers.

Earlier observations[ edit ] Neptune is too dim to be visible to the naked eye: Neptune would appear
prominently even in early telescopes so other pre-discovery observation records are likely. However, so far
there is neither clear evidence that he identified this moving object as a planet, nor that he published these
observations of it. There is no evidence that he ever attempted to observe it again. Walker of the U. Naval
Observatory searched historical records and surveys for possible prediscovery sightings of the planet Neptune.
In the catalog observations for May 8 and again on May 10 of a star was observed in the approximate position
expected for Neptune. The uncertainty of the position was noted with a colon. In an letter to Wilhelm Struve ,
John Herschel states that he observed Neptune during a sweep of the sky on July 14, Although his telescope
was powerful enough to resolve Neptune into a small blue disk and show it to be a planet, he did not recognize
it at the time and mistook it for a star. At position a, Neptune gravitationally perturbs the orbit of Uranus ,
pulling it ahead of the predicted location. The reverse is true at b, where the perturbation retards the orbital
motion of Uranus. Adams learned of the irregularities while still an undergraduate and became convinced of
the "perturbation" hypothesis. After his final examinations in , Adams was elected fellow of his college and
spent the summer vacation in Cornwall calculating the first of six iterations. John Couch Adams In modern
terms, the problem is an inverse problem , an attempt to deduce the parameters of a mathematical model from
observed data. Though the problem is a simple one for modern mathematics after the advent of electronic
computers , at the time it involved much laborious hand calculation. He then calculated the path of Uranus
using the assumed position of the perturbing body and calculated the difference between his calculated path
and the observations, in modern terms the residuals. He then adjusted the characteristics of the perturbing
body in a way suggested by the residuals and repeated the process, a process similar to regression analysis.
The story and date of this communication only seem to have come to light in a letter from Challis to the
Athenaeum dated 17 October Le Verrier located Neptune within one degree of its discovery position. Only
after the discovery of Neptune had been announced in Paris and Berlin did it become apparent that Neptune
had been observed on August 8 and August 12 but because Challis lacked an up-to-date star-map, it was not
recognized as a planet. On 31 August, Le Verrier presented a third memoir, now giving the mass and orbit of
the new body. Having been unsuccessful in his efforts to interest any French astronomer in the problem, Le
Verrier finally sent his results by post to Johann Gottfried Galle at the Berlin Observatory. Neptune was
discovered just after midnight, [1] after less than an hour of searching and less than 1 degree from the position
Le Verrier had predicted, a remarkable match. After two further nights of observations in which its position
and movement were verified, Galle replied to Le Verrier with astonishment: There was much criticism of Airy
in England. Adams was a diffident young man who was naturally reluctant to publish a result that would
establish or ruin his career. Airy and Challis were criticised, particularly by James Glaisher , [3] as failing to
exercise their proper role as mentors of a young talent. Challis was contrite but Airy defended his own
behaviour, claiming that the search for a planet was not the role of the Greenwich Observatory. On the whole,
Airy has been defended by his biographers. I mention these dates merely to show that my results were arrived
at independently, and previously to the publication of those of M. Galle, so that the facts stated above cannot
detract, in the slightest degree, from the credit due to M. Further, it was suggested that they both succeeded in
getting the longitude almost right only because of a "fluke of orbital timing". This criticism was discussed in
detail by Danjon [2] who illustrated with a diagram and discussion that while hypothetical orbits calculated by
both LeVerrier and Adams for the new planet were indeed of very different size on the whole from that of the
real Neptune and actually similar to each other , they were both much closer to the real Neptune over that
crucial segment of orbit covering the interval of years for which the observations and calculations were made,
than they were for the rest of the calculated orbits. So the fact that both the calculators used a much larger
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orbital major axis than the reality was shown to be not so important, and not the most relevant parameter. By
contrast, Le Verrier was arrogant and assertive, enabling the British scientific establishment to close ranks
behind Adams while the French, in general, found little sympathy with Le Verrier. Eggen after his death.
Eventually the telescope was moved to the Deutsches Museum in Munich , Germany, where it can still be seen
as an exhibit.
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Chapter 4 : Discover Neptune - Windows to the Universe
Neptune was discovered first in September of , again in June of , and again later in the summer of ; three different men
discovered the planet (John Adams was the first, Urbain Leverrier was the second, and Johann Galle, the third).

The observation took place on March 17, , and the interval between the individual images is 2 hours. The new
objects are located beyond the Kuiper Belt, which is a belt of small icy objects just beyond Neptune, of which
Pluto is a member. They have the third and fourth most-distant perihelia, which is when an object has its
closest approach distance to the Sun, of any known solar system objects. Their orbital paths imply that these
worlds either have interacted with Neptune in the past or are continuing to do so â€” despite their great
distances from the ice giant planet. Sheppard Carnegie Institution for Science and his collaborators Dr.
Chadwick Trujillo Gemini Observatory at the time of the research and Dr. The team members started their
survey using the Suprime-Cam imager at the Subaru Telescope several years ago. Their main goal is to find
extreme Trans-Neptunian objects and they already have successfully found several. Now with the new Hyper
Suprime-Cam on Subaru, they are able to cover a lot more of the sky than in the past in their searches for faint
distant worlds. The Story Behind the Discovery In , the team predicted the existence of a Super-Earth-mass
planet orbiting beyond a few hundred astronomical units AU away from the Sun. Its gravitational influence
appears to be pushing the extreme Trans-Neptunian objects into similar types of orbits. The team is continuing
a survey looking for this massive distant planet, but need to find more of the smaller objects, which can then
lead them to the bigger object. In fact, these newly found worlds occupy a region of space just beyond what is
known as the "Kuiper Belt edge," which lies about 50 AU from the Sun. Until this most recent discovery, only
one object was known to have a low-to-moderate semi-major axis and a perihelion beyond this edge. The team
discovered several more of these objects with high perihelion but moderately eccentric orbits. Their
semi-major axes are in the range of about 60 to AUs. What was surprising is that these new objects are all near
Neptune Mean Motion Resonances that is, the locations of their orbits have specific period ratios with respect
to that of Neptune. One of the new objects goes around the Sun once every time Neptune goes around 4 times,
while the other new objects go around once every time Neptune goes around 3 times. The new objects also
have significant inclinations in their orbits and thus are affected by the Kozai resonance, which was first
shown to affect high inclination objects by Yoshihide Kozai in This finding suggests these worlds were
captured into this rare orbital region through interactions with Neptune while that planet was migrating
outwards in the solar system in the distant past. Neptune was born much closer to the Sun than its current
position, and its migration outwards disturbed other, smaller objects into these distant orbits we see today.
Thus, these objects give us insights into the movement of Neptune during the very early history of the solar
system. The discovery and characterization of these objects and their orbits are described in the "Beyond the
Kuiper Belt edge: New high perihelion Trans-Neptunian Objects with moderate semimajor axes and
eccentricities" by Scott S. Sheppard, Chadwick Trujillo, and David J.
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Chapter 5 : Neptune Facts - Planet Neptune - Neptune For Kids
The Great Dark Spot in the southern atmosphere of Neptune was first discovered in by the Voyager 2 spacecraft. It was
an incredibly large rotating storm system with winds of upto 1, miles per hour, the strongest winds recorded on any
planet.

It was discovered by the fact that it showed a disk when viewed through even a fairly low powered telescope.
The only other planets which have been discovered are Neptune and Pluto. In fact Neptune could have been
discovered without the mathematical arguments. It very nearly was discovered by Galileo , the first person
who could possibly have discovered a new planet. Galileo turned his telescope on the planets and was
immediately fascinated by the system of Jupiter and its moons which he observed. While he was observing the
Jupiter system on 28 December he recorded Neptune as an 8th magnitude star. Just over a month later on 27
January , he recorded two stars in his field of view. One was Neptune and the other a genuine star.
Remarkably, Galileo observed the pair again the following night when he noted that the two stars appeared to
be further apart. How close he was at that point to discovering that one of the stars was the planet Neptune.
Neptune was to be recorded several more times, without being recognised as a planet, over the following
years. Lalande , a French astronomer whose tables of the planetary positions were the most accurate until the
19th Century, recorded Neptune on the 8th and 10th of May without recognising that it was not a star. John
Herschel , who we shall see in a moment was to be involved with the discovery of Neptune, recorded Neptune
on 14 July believing it to be a star. He recorded Neptune on at least three occasions, namely on 25 October , 7
September and 11 September As a highly skilled observer, one might have expected that von Lamont would
have recognised the motion of Neptune over the four day period. However he failed to do so, only days before
Neptune was discovered. The discovery of Neptune however did not come from any of these chance
observations. Rather it came from a mathematical analysis of the deviation of Uranus from its predicted orbit.
However discrepancies began to arise in the predicted position of Uranus. However he could not make all the
observations fit, even after taking the perturbations of the other planets into account. He published his new
tables of Uranus in but wrote I leave it to the future the task of discovering whether the difficulty of
reconciling [the data] is connected with the ancient observations, or whether it depends on some foreign and
unperceived cause which may have been acting upon the planet. Although Bouvard had used the latest data to
determine the orbit of Uranus, it soon became apparent that it was deviating from the position given in his
tables. On 3 July Adams , while still an undergraduate at Cambridge, wrote Formed a design in the beginning
of this week, of investigating, as soon as possible after taking my degree, the irregularities of the motion of
Uranus, which are yet unaccounted for; in order to find out whether they may be attributed to the action of an
undiscovered planet beyond it; and if possible thence to determine the elements of its orbit, etc.. Airy , the
Astronomer Royal, believed in another popular theory, namely that the inverse square law of gravitation began
to break down over large distances. However after Adams had made an initial investigation of the effect that
an undiscovered planet might have on Uranus, he was greatly encouraged in his belief that he was on the right
track, and he obtained from Airy the Greenwich data on Uranus in February Le Verrier quickly decided to
devote himself fully to the problem and set aside the work he had been doing on comets. Neither Le Verrier
nor Adams knew that the other was working on the problem. By September Adams had made a more detailed
study of the problem and deduced an orbit for the perturbing planet. As well as the orbit he had calculated the
mass of the planet and its position on 1 October He sent has predictions to James Challis, the director of the
Cambridge Observatory. Adams was breaking new mathematical ground here. Nevertheless Adams was very
confident in his theory and referred to the "new planet". An attempt by Adams to give Airy information on the
"new planet" failed when Adams visited Greenwich on 23 September on his way between his home in
Laneast, Cornwall and Cambridge since Airy was in France at the time. On 21 October Adams made a second
attempt to visit Airy on his way to Cambridge. He was told that Airy was in London but would be back soon.
Adams returned in the afternoon but Airy was at dinner. In fact Airy had the rather unusual habit of eating
dinner at 3. He wanted to know whether the postulated "new planet" explained not only the discrepancies in
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the longitude of Uranus but also the discrepancies in its radius vector. This question was designed to try to
distinguish between the "new planet" theory and the "failure of the inverse square law" theory. He decided to
search for the new planet himself: On 10 November Le Verrier published his first paper on his investigations.
In it he showed that the perturbations on the orbit of Uranus due to Jupiter and Saturn could not explain the
observations. On 1 June Le Verrier published a second paper in which he showed that a variety of other
possible causes could not explain the orbit of Uranus, and deduced that the only possible cause could be a
planet further from the Sun than Uranus. He gave some details of a possible orbit of the "new planet" with a
predicted position for the beginning of Le Verrier approached the Paris Observatory to search for the planet
but after a very brief search they lost interest. Three days later he wrote to Le Verrier asking the same question
about the radius vector as he had asked Adams. Strangely Airy , who now knew that both Adams and Le
Verrier had come to almost identical solutions to the same problem, did not tell either of them about the other,
nor did he tell Le Verrier of his plans to begin a search. He was somewhat reluctant: He observed on the nights
of 29, 30 July, 4, 12 August and recorded the results. He checked out his methods by comparing the first 39
stars recorded on 12 August and checking that they appeared on his 30 July records. If he had continued his
comparison he would have discovered the "new planet" which he had recorded on 12 August but which had
not been in the search area on 30 July. He had also recorded the planet on 4 August but he never compared
these records. Later in August John Herschel visited an amateur astronomer William Dawes and told him of
the "new planet" but, since Dawes had only a small telescope, he thought it not worth searching. On 31 August
Le Verrier published his third paper on the "new planet". This time he gave full details of the predicted orbit
and the mass. He also deduced the angular diameter and wrote: This is a very important point Adams wrote to
Airy on 2 September giving a more through analysis of the problem. His first solution had depended on
assuming a distance for the "new planet" of twice that of Uranus from the Sun. He was unhappy with this
arbitrary part of his solution and he had redone the mathematical analysis finding a better estimate of the
distance of the "new planet" by testing different distances against the observed perturbations of Uranus.
Dawes, although thinking wrongly that he could not observe the "new planet", suddenly had a thought. His
friend William Lassell, another anateur astronomer and a brewer by trade, had just completed building a large
telescope that would be able to record the disk of the planet. However Lassell had sprained his ankle and was
confined to bed. He read the letter which he gave to his maid who then promptly lost it. His ankle was
sufficiently recovered on the next night and he looked in vain for the letter with the predicted position. His
chance of fame had gone! He spoke of the "new planet" saying: Its movements have been felt, trembling along
the far-reaching line of our analysis, with a certainty hardly inferior to that of ocular demonstration. Herschel
was a very fine mathematician and clearly had a faith in the mathematical analysis which many astronomers
failed to have. Adams intended to present a paper on his researches at the Southampton meeting. However
Section A of the British Association ended its session one day before he expected and Adams arrived in
Southampton too late to announce his predictions. Le Verrier wrote to the German astronomer Galle on 18
September asking him to search for the "new planet" at his predicted location. It took them less than 30
minutes to locate a star not on their map. Of course they knew that they had found the "new planet" but they
confirmed it the following night by observing it had moved relative to the stars. Galle wrote to Le Verrier on
25 September, saying: We are thereby, thanks to you, definitely in possession of a new world. He observed
that night, searching the predicted position for the disk of the planet. He noted that only one from stars in the
region appeared to show a disk. Of course he had observed the planet but, a cautious man by nature, he waited
until he could confirm the result by showing the motion of the planet. As soon as he read the headline,
Herschel wrote to Lassell saying Look out for satellites with all possible expedition. It was on 3 October that
Herschel wrote to the Athenaeum making public the role of Adams in the discovery of Neptune. The
subsequent argument over the priority and naming of the planet is discussed in the article on Orbits and
Gravitation. The full story of the contributions of Adams , Challis and Airy were published at the 13
November meeting of the Royal Astronomical Society. Once the orbit of Neptune was worked out sufficiently
well, older records were searched to see if it had been recorded earlier. He never bothered to make a further
observation to confirm the data which would have certainly resulted in his discovery of Neptune. When Airy
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learnt of this he wrote to Adams saying Let no one after this blame Challis. Once the orbit of Neptune was
computed it was seen that both Adams and Le Verrier had been quite lucky with their predictions. Both had
predicted positions which were very close to the actual position but both had predicted orbits which meant that
Neptune would only be close to its predicted position around while at other times it takes about years to
complete one orbit and has not yet completed one since its discovery it would be far from the positions
predicted by both Adams and Le Verrier. Neptune did not follow the orbit computed, even after taking the
gravitational attraction of all the other known planets into account. To a lesser extent neither did Uranus and
Saturn. Percival Lowell , an American astronomer, was interested in Mars. He built a private observatory at
Flagstaff, Arizona specifically to study the planet. He began a mathematical analysis of the orbit of Uranus
which was known more accurately than that of Neptune and yet failed to follow its predicted path. In Lowell
completed his analysis of the data and predicted the existence of a planet beyond Neptune which was
responsible for the perturbations. By , of course, astronomical observations had greatly improved due to
photography. A search was begun at the Flagstaff Observatory in and for two years they photographed the area
of the sky in which "Planet X", as Lowell called it, was predicted. Lowell redid his mathematical analysis and,
between and , he again photographed the area of the sky where his predictions showed that Planet X would lie.
He wrote to his chief observer at Flagstaff:
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Chapter 6 : Planet Neptune: Facts About Its Orbit, Moons & Rings
Neptune is the farthest planet from the sun and was the first to be predicted before it was discovered. Neptune is the
farthest planet from the sun and was the first to be predicted before it was.

At his first observation in December , Neptune was almost stationary in the sky because it had just turned
retrograde that day. Adams continued to work in â€”46 and produced several different estimates of a new
planet. Challis vainly scoured the sky throughout August and September. Challis later realised that he had
observed the planet twice, on 4 and 12 August, but did not recognise it as a planet because he lacked an
up-to-date star map and was distracted by his concurrent work on comet observations. Eventually, an
international consensus emerged that both Le Verrier and Adams jointly deserved credit. The first suggestion
for a name came from Galle, who proposed the name Janus. In England, Challis put forward the name
Oceanus. This suggestion met with stiff resistance outside France. In Roman mythology , Neptune was the
god of the sea, identified with the Greek Poseidon. The demand for a mythological name seemed to be in
keeping with the nomenclature of the other planets, all of which, except for Earth, were named for deities in
Greek and Roman mythology. Status From its discovery in until the subsequent discovery of Pluto in ,
Neptune was the farthest known planet. Neptune, like Uranus , is an ice giant , a subclass of giant planet ,
because they are smaller and have higher concentrations of volatiles than Jupiter and Saturn. Internal structure
See also: Increasing concentrations of methane , ammonia and water are found in the lower regions of the
atmosphere. Upper atmosphere, top clouds Atmosphere consisting of hydrogen, helium and methane gas
Mantle consisting of water, ammonia and methane ices Core consisting of rock silicates and nickelâ€”iron The
mantle is equivalent to 10 to 15 Earth masses and is rich in water, ammonia and methane. This fluid, which
has a high electrical conductivity, is sometimes called a waterâ€”ammonia ocean. The boundary between the
two, the tropopause , lies at a pressure of 0. The upper-level clouds lie at pressures below one bar, where the
temperature is suitable for methane to condense. For pressures between one and five bars and kPa , clouds of
ammonia and hydrogen sulfide are thought to form. Above a pressure of five bars, the clouds may consist of
ammonia, ammonium sulfide , hydrogen sulfide and water. Deeper clouds of water ice should be found at
pressures of about 50 bars 5. Underneath, clouds of ammonia and hydrogen sulfide may be found. There are
also high-altitude cloud bands that wrap around the planet at constant latitude. Weather does not occur in the
higher stratosphere or thermosphere. Other candidates are gravity waves from the interior that dissipate in the
atmosphere. The thermosphere contains traces of carbon dioxide and water, which may have been deposited
from external sources such as meteorites and dust. This field may be generated by convective fluid motions in
a thin spherical shell of electrically conducting liquids probably a combination of ammonia, methane and
water [63] resulting in a dynamo action. By contrast, Earth, Jupiter and Saturn have only relatively small
quadrupole moments, and their fields are less tilted from the polar axis. The magnetopause , where the
pressure of the magnetosphere counterbalances the solar wind, lies at a distance of 23â€” The tail of the
magnetosphere extends out to at least 72 times the radius of Neptune, and likely much farther. The difference
in flow direction is thought to be a "skin effect" and not due to any deeper atmospheric processes. Voyager 2
observed weather phenomena on Neptune during its flyby, [76] but no comparable phenomena on Uranus
during its fly-by. This is interpreted as evidence for upwelling at the equator and subsidence near the poles
because photochemistry cannot account for the distribution without meridional circulation. The temperature
differential is enough to let methane, which elsewhere is frozen in the troposphere, escape into the stratosphere
near the pole. As Neptune slowly moves towards the opposite side of the Sun, the south pole will be darkened
and the north pole illuminated, causing the methane release to shift to the north pole. This trend was first seen
in and is expected to last until about The long orbital period of Neptune results in seasons lasting forty years.
The storm resembled the Great Red Spot of Jupiter. This nickname first arose during the months leading up to
the Voyager 2 encounter in , when they were observed moving at speeds faster than the Great Dark Spot and
images acquired later would subsequently reveal the presence of clouds moving even faster than those that had
initially been detected by Voyager 2. It was initially completely dark, but as Voyager 2 approached the planet,

Page 10

DOWNLOAD PDF NEPTUNE, THE PLANET DISCOVERED ON PAPER
a bright core developed and can be seen in most of the highest-resolution images. As they are stable features
that can persist for several months, they are thought to be vortex structures. Dark spots may dissipate when
they migrate too close to the equator or possibly through some other unknown mechanism. As with Uranus,
the source of this heating is unknown, but the discrepancy is larger: Uranus only radiates 1. The light blue
object represents Uranus. The average distance between Neptune and the Sun is 4. The perihelion distance is
Because of the motion of the Sun in relation to the barycentre of the Solar System, on 11 July Neptune was
also not at its exact discovery position in relation to the Sun; if the more common heliocentric coordinate
system is used, the discovery longitude was reached on 12 July The axial tilt of Neptune is As a result,
Neptune experiences similar seasonal changes to Earth. The long orbital period of Neptune means that the
seasons last for forty Earth years. Because Neptune is not a solid body, its atmosphere undergoes differential
rotation. This differential rotation is the most pronounced of any planet in the Solar System, [98] and it results
in strong latitudinal wind shear. Kuiper belt , resonant trans-Neptunian object , and Neptune trojan A diagram
showing the major orbital resonances in the Kuiper belt caused by Neptune: If, say, an object orbits the Sun
once for every two Neptune orbits, it will only complete half an orbit by the time Neptune returns to its
original position. The most heavily populated resonance in the Kuiper belt, with over known objects, [] is the
2: Objects in this resonance complete 2 orbits for every 3 of Neptune, and are known as plutinos because the
largest of the known Kuiper belt objects, Pluto , is among them. Some Neptune trojans are remarkably stable
in their orbits, and are likely to have formed alongside Neptune rather than being captured. Formation and
evolution of the Solar System and Nice model A simulation showing the outer planets and Kuiper belt:
Current models suggest that the matter density in the outer regions of the Solar System was too low to account
for the formation of such large bodies from the traditionally accepted method of core accretion , and various
hypotheses have been advanced to explain their formation. One is that the ice giants were not formed by core
accretion but from instabilities within the original protoplanetary disc.
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Chapter 7 : Evidence of New â€˜Planet Nineâ€™ Discovered in Solar System
Neptune is the 8th planet from the Sun. Uranus, the 7th planet, was first discovered by means of a telescope in Two
astronomers (scientists who study the stars and planets), racedaydvl.com in England and Urbain Le Verrier in France,
had been puzzled by the shape of Uranus' orbit.

The object, which the researchers have nicknamed Planet Nine, has a mass about 10 times that of Earth and
orbits about 20 times farther from the sun on average than does Neptune which orbits the sun at an average
distance of 2. In fact, it would take this new planet between 10, and 20, years to make just one full orbit
around the sun. Unlike the class of smaller objects now known as dwarf planets, Planet Nine gravitationally
dominates its neighborhood of the solar system. In fact, it dominates a region larger than any of the other
known planetsâ€”a fact that Brown says makes it "the most planet-y of the planets in the whole solar system.
To explain that similarity, they suggested the possible presence of a small planet. Brown thought the planet
solution was unlikely, but his interest was piqued. He took the problem down the hall to Batygin, and the two
started what became a year-and-a-half-long collaboration to investigate the distant objects. As an observer and
a theorist, respectively, the researchers approached the work from very different perspectivesâ€”Brown as
someone who looks at the sky and tries to anchor everything in the context of what can be seen, and Batygin
as someone who puts himself within the context of dynamics, considering how things might work from a
physics standpoint. That is particularly surprising because the outermost points of their orbits move around the
solar system, and they travel at different rates. The odds of having that happen are something like 1 in , he
says. But on top of that, the orbits of the six objects are also all tilted in the same wayâ€”pointing about 30
degrees downward in the same direction relative to the plane of the eight known planets. The probability of
that happening is about 0. The researchers quickly ruled this out when it turned out that such a scenario would
require the Kuiper Belt to have about times the mass it has today. That left them with the idea of a planet.
Their first instinct was to run simulations involving a planet in a distant orbit that encircled the orbits of the six
Kuiper Belt objects, acting like a giant lasso to wrangle them into their alignment. Batygin says that almost
works but does not provide the observed eccentricities precisely. But through a mechanism known as
mean-motion resonance, the anti-aligned orbit of the ninth planet actually prevents the Kuiper Belt objects
from colliding with it and keeps them aligned. As orbiting objects approach each other they exchange energy.
So, for example, for every four orbits Planet Nine makes, a distant Kuiper Belt object might complete nine
orbits. Instead, like a parent maintaining the arc of a child on a swing with periodic pushes, Planet Nine
nudges the orbits of distant Kuiper Belt objects such that their configuration with relation to the planet is
preserved. It also provides an explanation for the mysterious orbits that two of them trace. The first of those
objects, dubbed Sedna, was discovered by Brown in Unlike standard-variety Kuiper Belt objects, which get
gravitationally "kicked out" by Neptune and then return back to it, Sedna never gets very close to Neptune.
Batygin and Brown found that the presence of Planet Nine in its proposed orbit naturally produces Sedna-like
objects by taking a standard Kuiper Belt object and slowly pulling it away into an orbit less connected to
Neptune. A predicted consequence of Planet Nine is that a second set of confined objects should also exist.
These objects are forced into positions at right angles to Planet Nine and into orbits that are perpendicular to
the plane of the solar system. Five known objects blue fit this prediction precisely. Batygin kept finding
evidence for these in his simulations and took them to Brown. In the last three years, observers have identified
four objects tracing orbits roughly along one perpendicular line from Neptune and one object along another.
Scientists have long believed that the early solar system began with four planetary cores that went on to grab
all of the gas around them, forming the four gas planetsâ€”Jupiter, Saturn, Uranus, and Neptune. Over time,
collisions and ejections shaped them and moved them out to their present locations. Planet Nine could
represent that fifth core, and if it got too close to Jupiter or Saturn, it could have been ejected into its distant,
eccentric orbit. Meanwhile, Brown and other colleagues have begun searching the skies for Planet Nine. If the
planet happens to be close to its perihelion, Brown says, astronomers should be able to spot it in images
captured by previous surveys. If, however, Planet Nine is now located anywhere in between, many telescopes
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have a shot at finding it. We hope that other people are going to get inspired and start searching. First, most of
the planets around other sunlike stars have no single orbital rangeâ€”that is, some orbit extremely close to
their host stars while others follow exceptionally distant orbits. Second, the most common planets around
other stars range between 1 and 10 Earth-masses.
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Chapter 8 : Facts About Neptune - Our Solar System - Astronomy for Kids
Neptune is a gaseous planet, composed of hydrogen, helium, methane, with traces of ammonia and water. 3. Neptune
was discovered by Urbain Le Verrier, John Couch Adams, and Johann Galle on September 23,

Neptune is the outermost planet of the gas giants. It has an equatorial diameter of 49, kilometers 30, miles and
is the eighth planet from the sun. Neptune orbits the Sun every years. It has eight moons, six of which were
found by Voyager 2. A day on Neptune is 16 hours and 6. Neptune got its named from the Roman God of the
Sea. Much of what is know today about Neptune was discovered in by the U. S Voyager 2 spacecraft during
its flyby f Neptune. Neptune as compared to Earth is 3. Neptune travels around the Sun in an elliptical orbit at
an average distance of 4. Neptune consists largely of hydrogen and helium, and it has no apparent solid
surface. The first two thirds of Neptune is composed of a mixture of molten rock, water, liquid ammonia and
methane. The outer third is a mixture of heated gases comprised of hydrogen, helium, water and methane.
Neptune receives less than half as much sunlight as Uranus, but heat escaping from its interior makes Neptune
slightly warmer than Uranus. Most of the winds there blow westward, opposite to the rotation of the planet.
Near the Great Dark Spot, winds blow up to 2, kilometers 1, miles an hour. At low northern latitudes, Voyager
captured images of cloud streaks casting their shadows on cloud decks below. Feathery white clouds fill the
boundary between the dark and light blue regions on the Great Dark Spot. The pinwheel shape of both the
dark boundary and the white cirrus suggests that the storm system rotates counterclockwise. Periodic small
scale patterns in the white cloud, possibly waves, are short lived and do not persist from one Neptunian
rotation to the next. We now know that the rings completely circle the planet, but the thickness of each ring
varies along its length. Neptune has a set of four rings which are narrow and very faint. From ground based
telescopes the rings appear to be arcs but from Voyager 2 the arcs turned out to be bright spots or clumps in
the ring system. The exact cause of the bright clumps is unknown. The magnetic field of Neptune, like that of
Uranus, is highly tilted at 47 degrees from the rotation axis and offset at least 13, kilometers or 8, miles from
the physical center. Neptune also has eight known satellites. Only two of these, Triton and Nereid, had been
observed prior to the Voyager 2 flyby. The other Neptunian satellites range in diameter from 58 to km 36 to
miles. Apart from Triton, the moons of Neptune are irregularly shaped and have very dark surfaces. Triton is
the largest moon of Neptune, with a diameter of 2, kilometers 1, miles. It was discovered by William Lassell, a
British astronomer, in scarcely a month after Neptune was discovered. It has an extremely thin atmosphere.
Nitrogen ice particles might form thin clouds a few kilometers above the surface. Triton is the only large
satellite in the solar system to circle a planet in a retrograde direction -- in a direction opposite to the rotation
of the planet. It also has a density of about 2. This means Triton contains more rock in its interior than the icy
satellites of Saturn and Uranus do. The relatively high density and the retrograde orbit has led some scientists
to suggest that Triton may have been captured by Neptune as it traveled through space several billion years
ago. If that is the case, tidal heating could have melted Triton in its originally eccentric orbit, and the satellite
might even have been liquid for as long as one billion years after its capture by Neptune. Triton is scarred by
enormous cracks. Voyager 2 images showed active geyser-like eruptions spewing nitrogen gas and dark dust
particles several kilometers into the atmosphere. No longer limited by geographic b
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Chapter 9 : Who Discovered & Found Neptune â€“ First Discovery of the Planet Neptune
The planet is believed to orbit the sun every 10, to 20, years and does so at an average distance of billion miles from the
sunâ€”20 times farther than Neptuneâ€”according to the paper.

Download Questions about Neptune all answers found on this page The discovery of the planet Neptune was
one of the most exciting discoveries in astronomy. Neptune cannot be seen without a large telescope and was
first seen in from the observatory in Berlin. Neptune is the 8th planet from the Sun. Uranus , the 7th planet,
was first discovered by means of a telescope in Two astronomers scientists who study the stars and planets , J.
They worked out, using mathematics, that some large, more distant, body must be pulling Uranus towards it at
certain points in the orbit. They named it Neptune after the Roman God of the Sea. Photograph of Neptune
taken from the Voyager spacecraft in Neptune is the third largest planet in the Solar System, much smaller
than the real giants, Jupiter and Saturn , and only a little bigger than Uranus. Neptune has a diameter of 29,
miles, or 47, kilometres. The Earth has a diameter of miles 12, kilometres. Like Jupiter, Saturn and Uranus, it
is composed only of gas. Neptune is a great ball of hydrogen and helium. Like all the other planets in the Solar
System, Neptune moves in an orbit round the Sun at the centre of the system. It takes Neptune of our Earth
years to orbit the Sun. The Earth orbits the Sun in days, one year. In Neptune completed the first orbit of the
Sun since its discovery years before in Like all the other planets, Neptune turns on its own axis as it is
orbiting the sun. Imagine walking round a large pond, but turning round and round as you go. The Earth turns
right round on its own axis in 24 hours, giving us the change from day, when we face the Sun, to night, when
our part of the Earth turns away from the Sun. Neptune spins slightly faster on its axis, taking just over 19
hours to turn right round. The Earth is million kilometres from the Sun 93 million miles and this measurement
is taken as the standard for astronomical measurements of distance. Neptune is unimaginably further.
Distances of Planets from the Sun in Astronomical Units Figure 1 does not show the distances between the
planets to scale. In the same year that Neptune was first seen, , its first moon was also spotted and named
Triton. All the other major satellites moons in the Solar System follow their planets round as they turn. Try
orbiting the pond again, turning on your own axis, but this time take a friend to orbit round you. If you are
turning on your axis clockwise, have him go round you anticlockwise be careful not to get so dizzy you fall in
the pond! Triton is about the same size as our own moon. A smaller moon, Nereid, was discovered by
telescope in and six further moons were discovered in the s by the Voyager spacecraft. All these moons are
between Triton and Neptune. We now know that Neptune has 13 moons in total. Since Neptune was the God
of the Sea, all the moons are named after less important ancient Greek sea gods, like Triton, or sea nymphs,
like Nereid.
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