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What object has the furthest known orbit in our Solar System? In terms of how 
close it will ever get to the Sun, the new answer is 2012 VP113, an object currently 
over twice the distance of Pluto from the Sun. Pictured above is a series of discovery 
images taken with the Dark Energy Camera attached to the NOAO's Blanco 4-meter 
Telescope in Chile in 2012 and released last week. The distant object, seen moving on 
the lower right, is thought to be a dwarf planet like Pluto. Previously, the furthest 
known dwarf planet was Sedna, discovered in 2003. Given how little of the sky was 
searched, it is likely that as many as 1,000 more objects like 2012 VP113 exist in the 
outer Solar System. 2012 VP113 is currently near its closest approach to the Sun, in 
about 2,000 years it will be over five times further. Some scientists hypothesize that 
the reason why objects like Sedna and 2012 VP113 have their present orbits is 
because they were gravitationally scattered there by a much larger object -- possibly 
a very distant undiscovered planet.

Orbital Data:
JDAphelion 449 ± 14 AU (Q)

Perihelion 80.5 ± 0.6 AU (q)       Semi-major axis 264 ± 8.3 AU (a) 
Eccentricity 0.696 ± 0.011           Orbital period4313 ± 204 yr
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Discovery images taken on November 5, 2012. A merger of three discovery images, the red, green and 
blue dots on the image represent 2012 VP113's location on each of the images, taken two hours apart 
from each other.
2012 VP113, also written 2012 VP113, is the detached object in the Solar System with the largest 
known perihelion (closest approach to the Sun) distance, larger than Sedna's.[7] Its discovery was 
announced on 26 March 2014.[4][8] It has an absolute magnitude (H) of 4.0,[6]which makes it likely to be 
a dwarf planet.[5] It is expected to be about half the size of Sedna and similar in size to Huya.[3]

Its surface is believed to have a pink tinge, resulting from chemical changes produced by the effect of 
radiation on frozen water, methane, and carbon dioxide.[9] This optical color is consistent with 
formation in the gas-giant region and not the classical Kuiper belt, which is dominated by ultra-red 
colored objects.[4]

2012 VP113 has the largest perihelion distance of any known object in the Solar System.[11] Its 
last perihelion was around 1979,[a] at a distance of 80 AU;[2] it is currently 83 AU from the Sun. Only 
four other Solar System objects are known to have perihelia larger than 47 AU: 90377 Sedna (76 
AU), 2004 XR190 (51 AU), 2010 GB174 (48 AU), and 2004 VN112 (47 AU).[11] The paucity of bodies with 
perihelia in the 50–75 AU range appears not to be an observational artifact.[4]

It is possibly a member of a hypothesized inner Oort cloud.[12][10][3] It has a perihelion, argument of 
perihelion and current position in the sky similar to those of Sedna.[3] In fact, all known Solar System 
bodies with semi-major axes over 150 AU and perihelia greater than Neptune's have arguments of 
perihelion clustered near 340°.[4] This could indicate a similar formation mechanism for these bodies.[4]

It is currently unknown how 2012 VP113 acquired a perihelion distance beyond the Kuiper belt. The 
characteristics of its orbit, like those of Sedna's, have been explained as possibly created by a passing 
star or a trans-Neptunian planet of several Earth masses hundreds of astronomical units from the 
Sun.[13] 2012 VP113 could even be captured from another planetary system.[14] However, it is 
considered more likely that 2012 VP113's perihelion was raised by multiple interactions within the 
crowded confines of the open star cluster in which the Sun formed.[3]
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This week's issue of Naturefeatures an interesting announcement by Chadwick Trujillo (Gemini Observatory) and Scott Sheppard (Carnegie Institution for Science). These 
two observers have found an object orbiting the Sun, designated 2012 VP113, that they first spotted 17 months ago with the 4-m Blanco Telescope on Cerro Tololo in Chile 
and then followed up last year with the 6.5-m Magellan-Baade reflector at nearby Las Campanas Observatory.

With an estimated diameter of roughly 280 miles (450 km), this 23rd-magnitude blip hardly ranks as one of the giants of the outermost solar system. More interesting 
is 2012 VP113's distant, highly elongated orbit, which brings it 80 astronomical units from the Sun at its closest and a whopping 472 a.u. away at its farthest. It takes 4,600 
years to loop around the Sun. Another such object, 90377 Sedna, is likewise distantly adrift. Both lie well outside the Kuiper Belt, which extends outward only to about 50 
a.u.

Sedna caused quite a stir after its discovery in 2003, because it resides in a kind of orbital "no man's land". Its perihelion (closest point to the Sun) is 76 a.u. — too far away 
to have been flung out there by a close pass with an outer planet. Dynamicists have speculated that a star passed very close to our solar system in primordial times, 
drawing objects out of the Kuiper Belt and into Sedna-like orbits before moving on. It's easy to think that 2012 VP113 had the same fate.

Both 2012 VP113 and Sedna are currently nearly as close as they can come to the Sun. Notice that both orbits have similar perihelion locations on the sky and both are 
much more distant than the outer planets and the Kuiper Belt. Click here for a larger version.
S. Sheppard / Carnegie Inst. of Science
However, what's got dynamicists buzzing about this new find is not so much its distance, but instead what it has in common with Sedna's orbit. Both have perihelia near 
the plane of the ecliptic. So do several other far-out objects, 12 in all, whose distance from the Sun averages at least 150 a.u.

This isn't due to some kind of observational bias, note Trujillo and Sheppard, and it's statistically unlikely to be mere coincidence. Importantly, this kind of orbital alignment 
means there was no close-passing star at the dawn of solar-system history, because the orbits' orientations would have become randomized in the eons since by 
gravitational nudges from the outer planets.

Instead, the observers suggest, this might be the handiwork of a super-Earth-size planet roughly 250 a.u. from the Sun, in what's considered the inner Oort Cloud of 
comets. This rogue world would have enough mass to perturb objects like 2012 VP113 and Sedna inward.

Notably, Trujillo and Sheppard aren't saying this "Planet X" is the real deal. But their computer simulations suggest that it would indeed push objects into these otherwise 
unexplained orbits. "This is at the suggestive stage," Trujillo cautions. "There are many possible configurations of perturber(s) that could cause the effect."

"If you're asking me whether they've found a planet, the answer is no," comment dynamicist Hal Levison (Southwest Research Institute). "But I'm uncertain about what it 
means" because the observational data look sound to him.

Levison explains that big primordial objects, Earth-size or bigger, could easily have been thrown into the Oort Cloud after encountering the growing cores of what became 
to outer planets. For example, some have speculated that Uranus got knocked over into its sideways spin after colliding with an Earth-mass object. However, he cautions, 
the chance of ending up in the Inner Oort Cloud is small, only about 2%. So lots of objects must have been tossed around to get one to "stick".

Interestingly, way back in 1991, Alan Stern (then at the University of Colorado) postulated that the Kuiper Belt and Oort cloud should contain roughly 1,000 objects the size 
of Pluto, numerous Mars-sized objects, and potentially a few biggies potentially with masses of up to several times Earth's.

So, can this modern-day "Planet X" be found? Not directly, it seems. Something that far out and having a dark surface (which is most likely) would be too faint to sweep up 
by any deep telescopic survey now under way.

What about NASA's Wide-Field Infrared Survey Explorer (WISE)? It's especially good at detecting the heat given off by dark objects. But 250 a.u. is too far away to get much 
warmth from the Sun. A recent analysis of WISE observations rules out anything larger than Jupiter or Saturn in extremely distant solar orbits. Kevin Luhman (Penn State 
University), who published his assessment last January, thinks WISE would not spot anything as small as Uranus or Neptune closer in.

"This is too faint for WISE," notes project scientist Ned Wright (University of California, Los Angeles). "Earth has a small internal heat output, about 10,000 times less than 
Jupiter, so a super-Earth would probably heat itself to about 40 K, too cold for WISE to detect."

"We just have circumstantial evidence, so we need to find more of these Sedna-type objects," explains Sheppard. "We do have several more candidates in our ongoing 
outer-solar-system survey."

Meanwhile, Levison is eager to start digging deeper into the intriguing orbital alignments of 2012 VP113, Sedna, and their kin — either to uncover alternate perturbation 
schemes or to strengthen the theoretical case for a distant planet-mass instigator.

For more information, you can read Carnegie's press release or, better still, Sheppard's website devoted to the Inner Oort Cloud. And check out the special interactive 
app by Ron Baalke (Jet Propulsion Laboratory) for displaying the orbits of Sedna and 2012 VP113together.
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New Object Offers Hint of "Planet X"
The discovery of 2012 VP113, a sizable object roughly twice Pluto's distance from the 
Sun, has dynamicists wondering whether a super-Earth-size perturber lies 
undiscovered even farther out.
Planet X was a hypothetical ninth planet believed to be beyond Neptune from the 
early 1900s until the discovery of Pluto in 1930, and a hypothetical tenth planet 
beyond Pluto from 1978 before finally being disproven in 1993. Wikipedia
Explore: Pluto
Because Eris appeared to be larger than Pluto, its discoverers and NASA initially 
described it as the Solar System's tenth planet. Wikipedia
Explore: Eris, Solar System
Sitchin also postulated that Pluto began life as Gaga, a satellite of Saturn which, due 
to gravitational disruption caused by Nibiru's passing, was flung into orbit beyond 
Neptune. Wikipedia

This artist's conception illustrates a giant planet floating freely without a parent star. 
Astronomers recently uncovered evidence for such lone worlds, thought to have been 
booted from developing star systems. The sun may have captured such a planet, 
which new work shows may reside at the edge of the solar system.

5

http://en.wikipedia.org/wiki/Planet_X_(disambiguation)
https://www.google.com/search?biw=1440&bih=732&q=Pluto&stick=H4sIAAAAAAAAAGOovnz8BQMDAw8HsxKHfq6-QbJxYeUOuQmijU4JruZbj_Sdn8R-bMc89gYAK0aaHCkAAAA&sa=X&ei=Va9AU9WpIeGY0QHTvIDIBw&sqi=2&ved=0CMkBEPcxMBI
http://en.wikipedia.org/wiki/Eris_(dwarf_planet)
https://www.google.com/search?biw=1440&bih=732&q=Eris&stick=H4sIAAAAAAAAAGOovnz8BQMDAy8HsxKnfq6-QXqSubHhh277laHTf51ed39zRyTT2421Kdp9APG99CYqAAAA&sa=X&ei=Va9AU9WpIeGY0QHTvIDIBw&sqi=2&ved=0CM0BEPcxMBI
https://www.google.com/search?biw=1440&bih=732&q=Solar+System&stick=H4sIAAAAAAAAAGOovnz8BQMDAw8HsxKHfq6-gVmBafrPzW7XIzRPh90Iyfymp3Z-_XJ28wgACZq0RSkAAAA&sa=X&ei=Va9AU9WpIeGY0QHTvIDIBw&sqi=2&ved=0CM4BEPcxMBI
http://en.wikipedia.org/wiki/Planetary_objects_proposed_in_religion,_astrology,_ufology_and_pseudoscience
http://www.livescience.com/20583-planet-edge-solar-system.html


Eris (minor-planet designation 136199 Eris) is the most-massive known dwarf planet in the Solar System and the ninth-most-
massive body known to directly orbit the Sun.[c][d] It is estimated to be 2,326 (±12) km in diameter,[9] and 27% 
more massive than Pluto, or about 0.27% of theEarth's mass.[10][17]

Eris was discovered in January 2005 by a Palomar Observatory-based team led by Mike Brown, and its identity was verified later 
that year. It is atrans-Neptunian object (TNO) and a member of a high-eccentricity population known as the scattered disc. It has 
one known moon, Dysnomia. As of 2014, its distance from the Sun is 96.4 AU,[14] roughly three times that of Pluto. Eris has 
an orbital period of 557 years, and as of 2011 lies at 96.6 AUs from the Sun,[14] almost its maximum possible distance 
(its aphelion is 97.5 AU). It came to perihelion between 1698[5] and 1699,[41] to aphelion around 1977,[41] and will return to 
perihelion around 2256[41] to 2258.[42] Eris and its moon are currently the most distant known objects in the Solar System apart 
from long-period comets and space probes.[43] However, approximately forty known TNOs, most notably 2006 SQ372, 2000 
OO67 and Sedna, though currently closer to the Sun than Eris, have greater average orbital distances than Eris's semimajor
axis of 67.7 AU.[4]

Eris's orbit is highly eccentric, and brings Eris to within 37.9 AU of the Sun, a typical perihelion for scattered objects. This is 
within the orbit of Pluto, but still safe from direct interaction with Neptune (29.8–30.4 AU).
Makemake (minor-planet designation 136,472 Makemake) is a dwarf planet and perhaps the largest Kuiper belt object (KBO) in 
the classical population,[nb 2] with a diameter that is about 2/3 the size of Pluto.[10][18] Makemake has no known satellites, which 
makes it unique among the largest KBOs and means that its mass can only be estimated. Its extremely low average temperature, 
about 30 K (−243.2 °C), means its surface is covered with methane, ethane, and possibly nitrogen ices.[15]

Haumea, minor-planet designation 136108 Haumea, is a dwarf planet[21] located beyond Neptune's orbit. Just one-third the 
mass ofPluto,[nb 2] it was discovered in 2004 by a team headed by Mike Brown of Caltech at the Palomar Observatory in the 
United States and, in 2005, by a team headed by J. L. Ortiz at the Sierra Nevada Observatory in Spain, though the latter claim has 
been contested. On September 17, 2008, it was recognized as a dwarf planet by the International Astronomical Union (IAU) and 
named after Haumea, the Hawaiian goddess of childbirth.
Haumea's extreme elongation makes it unique among known dwarf planets. Although its shape has not been directly observed, 
calculations from its light curve suggest it is an ellipsoid, with its major axis twice as long as its minor. Nonetheless, its gravity is 
believed sufficient for it to have relaxed into hydrostatic equilibrium, making it a dwarf planet. This elongation, along with its 
unusually rapid rotation, high density, and high albedo (from a surface of crystalline water ice), are thought to be the results of 
a giant collision, which left Haumea the largest member of a collisional family that includes several large trans-Neptunian 
objects (TNOs) and its two known moons, Hi'iaka andNamaka.

90377 Sedna is a large trans-Neptunian object that was, as of 2012, about three times as far from 
the Sun as Neptune. Spectroscopy has revealed that Sedna's surface composition is similar to that of some other trans-
Neptunian objects, being largely a mixture of water, methane andnitrogen ices with tholins. Its surface is one of the reddest in 
the Solar System. It is probably a dwarf planet.
For most of its orbit it is even farther from the Sun than at present, with its aphelion estimated at 937 astronomical units[3] (31 
times Neptune's distance), making it one of the most distant known objects in the Solar System other than long-period 
comets.[b][c] Sedna's exceptionally long and elongated orbit, taking approximately 11,400 years to complete, and distant point of 
closest approach to the Sun, at 76 AU, have led to much speculation about its origin.
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Eris, Haumea, Sedna, Makemake are dwarf planets. Other plutoids or planetoids that 
may one day be named dwarf planets include Quaoar, Orcus, Ixion, Varuna, Huya and 
2002 TC302. These candidates are all large enough to be named dwarf planets and 
their candidacy is under consideration by the International Astronomical Union (IAU) 
as they are all larger than Ceres. Ceres is a dwarf planet,smallest of the five identified 
dwarf planets, originally classified as a planet, and later as the largest asteroid and 
now as a dwarf planet.
Astronomers have detected over 500 bodies orbiting the sun well beyond the orbit of 
Neptune. Among these Trans-Neptunian Bodies (TNOs) are a growing number that 
rival Pluto in size. This caused astronomers to rethink how they should define the 
term planet.
In 2006 Pluto was demoted from a planet to a dwarf planet, joining the large asteroid 
Ceres in that new group. Several other TNOs also joined that group, which now 
includes five bodies shown highlighted in the table. A number of other large objects, 
called Plutoids, are also listed. The AU (astronomical unit) distance from the Earth to 
the Sun is one or 93 million miles (92,955,807.273 miles to be exact). Ceres which is 
between Jupiter and Mars was once considered the largest asteroid but is now 
considered a dwarf planet like Pluto. For more info goto this UL: 
http://beforeitsnews.com/space/2012/09/10-new-dwarf-planets-in-our-solar-
system-beyond-pluto-2446230.html     
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This is an artist's impression of noontime on Sedna, the farthest known planetoid 
from the Sun. Over 8 billion miles away (almost 13 billion kilometres away), the Sun is 
reduced to a brilliant pinpoint of light that is 100 times brighter than the full Moon. 
(The Sun would actually be the angular size of Saturn as seen from Earth, way too 
small to be resolved with the human eye.) The dim spindle-shaped glow of dust 
around the Sun defines the ecliptic plane of the solar system where the major planets 
dwell. To the left, the hazy plane of our Galaxy, the Milky Way, stretches into the sky. 
The background constellations are Virgo and Libra.
At this distance the Sun's feeble rays are nearly one four-thousandth the intensity of 
what they are at Earth. This means that Sedna is eternally cold at minus 400 degrees 
Fahrenheit (about minus 240 degrees Celsius), which means that the planetoid is 
airless and icy. Life, as we know it, could never live here. But if anything could survive, 
it would have an intriguing global view of the entire solar system. A fifth-magnitude 
object, barely three degrees from the Sun (the pinpoint at the two o'clock position) is 
Jupiter. Saturn is also visible as a dim star. Earth would be only half a degree from the 
Sun and, at ninth magnitude, only be visible in powerful binoculars. To our imaginary 
"Sednian" astronomers, all the planets would be in inferior orbits (meaning interior to 
Sedna's orbit). This means they would best be seen in the predawn morning sky and 
post sunset evening sky, but never at midnight.
Credit:
NASA, ESA and Adolf Schaller
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