Is Pluto a Planet? 


Pluto

Clyde Tombaugh was a young, junior American astronomer on February 18, 1930 when he discovered the object that later would be named Pluto. In that same year Pluto was officially designated the ninth planet in the Solar System by the International Astronomical Union and named for the Roman god of the underworld. It was the first and only planet to be discovered by an American. 

Pluto orbits the Sun once every 248.02 years. While Pluto’s mean distance from the Sun is greater than Neptune’s, its orbit is so elongated that for a portion of its long “year”, it is closer to the Sun than is Neptune. Pluto is quite small for a planet, a rock and ice object with a diameter of only 2390 km, smaller than 7 of the moons in our Solar System. Read more about Pluto at http://www.nineplanets.org/pluto.html 
The Kuiper Belt                    
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The Kuiper Belt is a band of rock and ice objects that orbit the Sun beyond the orbit of Neptune. (Asteroid belt objects orbit in the gap between the inner and outer planets.) Astronomers started becoming aware of these objects—other than Pluto—in 1992, and since that time the catalog of Kuiper Belt Objects (or KBO’s) has surpassed 70,000 in number. Many of these objects have diameters of less than 100 km. One set of them orbits the Sun at approximately the same frequency as Pluto: two orbits in the same time it takes Neptune to make three. This group has been named the “Plutinos”, or small “Plutos”, although at least one has recently been determined to have a diameter larger that Pluto’s. Pluto has a high albedo (measure of reflectivity), which made it easier to find than other KBO’s. The diagram below shows the positions of major groupings of KBO’s.

Blue Orbits: The Classical KBO’s with nearly circular orbits (70% of all known KBO’s)
Red Orbits: Resonant KBO’s with orbits in resonance with Neptune’s (Plutinos) (20%) 

Black Orbits: Scattered KBO’s with orbits of extreme ellipticity (10%)











From http://www.eso.org/

The Arguments

Astronomers have long debated Pluto’s status as one of the Solar System’s nine major planets, but that debate heated up with the discovery of a the Kuiper Belt Objects. Many astronomers regard Pluto as just one of the larger KBO’s.
Following is an excerpt from David Jewett’s Web page titled  “Pluto”. (From

http://www.ifa.hawaii.edu/faculty/jewitt/kb.html---then click on the link Pluto and New Horizons.)

“So, bluntly put, one has two choices. One can either regard Pluto as the smallest, most peculiar planet moving on the most eccentric and most inclined orbit of any of the planets or one can accept that Pluto is the largest known, but otherwise completely typical, Kuiper Belt Object. The choice you make is up to you, but from the point of view of trying to understand the origin and significance of Pluto it clearly makes sense to take the second option. Pluto's eccentricity and inclination were pumped up along with the eccentricities and inclinations of the ~few x 1000 other Plutinos (diameters > 100 km), probably driven by the radial migration of Neptune. The processes that shaped the orbits of the KBOs are the same ones that gave Pluto its prominent dynamical characteristics.

Some people see this as a demotion of Pluto from Planet-hood. I think that it can reasonably be portrayed as a promotion. Our perception of Pluto has been transformed from a singularly freakish and unexplained anomaly of the outer solar system to the leader of a rich and interesting family of trans-Neptunian bodies whose study will tell us a great deal about the origin of the solar system.”











            David Jewett

And here are excerpts from Dan Green’s article, “Is Pluto a Giant Comet?”

The link to this piece is found within David Jewett’s article.  See link info. above.

“Well, perhaps not. But the possibility sure does exist. And the possibility has been discussed for decades (for example, see Fred Whipple's 1964 paper in Proc. National Acad. Sci. 52, 583). Well, then, is Pluto a planet? Yes, it appears to be a planet. But it is reasonable to qualify that by saying that Pluto is not a major planet because it is simply too small to be a major planet (though the pride of many American astronomers causes them to continue to fight politically for Pluto to be called "one of the nine major planets"). It is a planet of some sort, and many planetary scientists in the last couple of decades of the 20th century began speaking of Pluto as a "planetesimal" -- and no longer as a "major planet" -- in the astronomical literature (note the several dozen authors in the documented list below). There is no need to have an "edict" saying that Pluto is not the ninth major planet, as astronomy doesn't really work that way, and the field is gradually but steadily moving toward an eventual universal acceptance of a new picture of the solar system that places Pluto in a different (but still significant) light. And, yes, it might be that we will want to consider placing Pluto in different categories, such as (minor) planet and comet. Such "dual status" already exists for some comets and minor planets, which are given formal numbers and names in both kinds of catalogues.”

And a later excerpt from that same Web page

“But the real problem is saying that "there are nine planets" in the solar system, as if this has any real meaning. As Hal Levison has said [in D. H. Freedman's 1998 article "When is a Planet Not a Planet?,  Atlantic Monthly 281(2), 22], "it's very difficult to come up with a physically meaningful definition under which we'd have nine planets", because at least a half-dozen main-belt asteroids (along with several recently discovered trans-neptunian objects*) are large, spherical objects that would also satisfy definitions of "major planethood" if sphericity is the criterion. Teachers will be doing their students a big service now to stop talking about total "numbers of planets" in the solar system as anything definitive, and rather discuss the solar system as a complex region with the following key components of both large and small objects (note that 1 astronomical unit = 1 AU is close to the mean earth-sun distance of about 93 million miles or 150 million km):

•   a star (the sun)


• 
four giant gaseous planets (Jupiter, Saturn, Uranus, Neptune) with  generally stable elliptical orbits with e < 0.06 (where e = 0  represents a circle, and e = 1 is a parabola, which is an open-ended  or non-closed orbit); their orbits also have low inclinations with respect  to the ecliptic, meaning that their orbits can all be considered as remaining  close to the same plane of orbit about the sun; these planets all range in  solar distance (r) from about 5 to about 30 AU


• 
several smaller but still sizeable rocky planets orbiting the sun inside  the "asteroid belt" (Mercury, Venus, Earth, and Mars)  with generally stable orbits whose orbital eccentricities are generally a  bit larger than those of the giant gaseous planets (e < 0.21)  and which keep these planets also close to the ecliptic plane; these objects  can be found in the range 0.39-1.6 AU from the sun (note that some astronomers  also consider our Moon, which is relatively large, to be worthy of major-planet  consideration)


• 
a "belt" of asteroids (or minor planets) revolving about the sun  between the orbits of Mars and Jupiter, all having rather stable orbits  that tend to remain close to the ecliptic plane; these objects range from  about 2.2 to about 3.2 AU in average distance from the sun


• 
satellites (or moons) orbiting both major and minor planets; there  are actually dozens of moons orbiting the giant gaseous planets; seven of these natural satellites (including our own Moon) are larger than Pluto  [note that the existence or lack of natural satellites does not dictate  the respective inclusion or preclusion of the title "major planet"; witness  the major planets Mercury and Venus (with no known moons), numerous split  comets, and  the apparent moons of many minor planets and TNOs]


• 
additional minor planets orbiting the sun in essentially the same orbits as  some of these major planets (Jupiter, Mars), in what we call "1:1 resonance"


• 
numerous minor planets whose orbits cross the orbits of the major  planets (usually with more-highly-elliptical orbits, e > 0.3),  and whose orbits are necessarily thus rather unstable; those crossing the  earth's orbit are of much interest and are known as "apollo-type" or "aten-type" minor planets; others crossing the orbits of one or more  of the outer large planets  categorized dynamically as "centaurs" or "scattered-disk objects"


• 
comets, which usually have highly-elliptical orbits (e > 0.35  in most cases, and frequently > 0.9); some comets have been seen to be ejected from the solar system due to close approaches to major planets  such as Jupiter; comets generally have unstable orbits because of their  potential for repeated close approaches to such planets


• 
trans-Neptunian objects (TNOs) in 2:3 resonance with Neptune (meaning that  they orbit the sun twice for every three times that Neptune does); these  appear to be relatively stable orbits over millions of years; Pluto is the  largest known object in this group, which accounts for about a third or more  of all of the hundreds of known  TNOs,  and the objects in this group  are now called "plutinos"; orbits have moderate  eccentricities (generally 0.1 < e < 0.4) with orbital inclinations that  can take the orbits well away from the ecliptic plane


• 
"Cubewano-belt" (or "Leonard/Edgeworth/Kuiper/Whipple-belt") objects, which are perhaps best described as ``main-belt" TNOs (which are not in 2:3 resonance with Neptune, but note that there are probably other groups of objects beyond Neptune as well, just as their are numerous groups of minor bodies  near the main asteroid belt); these objects are thought to be related to comets (as this population is thought to be a source for many of the observable comets), and  the objects in 2:3 resonance with Neptune (such as Pluto) may be related to  the cubewano-belt objects; orbits have low eccentricities (generally e < 0.1)  [NOTE: this belt is perhaps improperly called the "Kuiper belt".]


• 
meteoroids, which are small objects that fill in the size range between  particles of dust and tiny asteroids (minor planets) --- roughly in the  range from a few microns to many centimeters in size; meteoroids cause the  streaks of light that we see as meteors (or "shooting stars") in our  atmosphere, when the earth sweeps them up

•  endless bits of dust, gas, and sub-atomic particles thrown out by the sun or stripped from comets and planetary atmospheres, and via collisions  of objects within the solar system












Dan Green

* KBO’s are also referred to as trans-neptunian objects because they orbit the Sun beyond the orbit of Neptune—NH

So Explore the Question Yourself

Using an Excel spreadsheet that includes a set of characteristics of the nine major planets –so including Pluto, for now—plus a set of the first 41 Kuiper Belt Objects to be identified, you too can analyze the data and develop an argument for or against the classification of Pluto as a planet. One you have developed your argument you will also have the opportunity to defend it to others who have arrived at a different position.  

This exercise is far from perfect. For one thing, I have been unable to find explicit information about the sphericity of the KBO’s in my spreadsheet, although that might be suggested by the inclusion of KBO diameter data in the spreadsheet. It is the gravitation force of the larger objects that develops this sphericity, and we have seen above that at least some of the KBO’s have the sphericity characteristic of the major planets. But the question of Pluto’s planethood does seem to be a current and authentic question that your students might find interesting to explore. Once they start this journey there is a vast amount of Web-based resources that can help then further explore the question, but working with the data is a good start. 

NASA





Pluto’s orbit is shown in yellow. Neptune’s orbit is just inside the mass of Kuiper Belt Objects.
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