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What are they?

• Dwarf planets are celestial bodies(natural objects outside of 
Earth’s atmosphere) that..

• Orbit the sun
• Has enough mass so that their gravity pulls them to be nearly round
• Is not a moon 
• Have not cleared the neighborhood around its orbit, it shares it’s 

orbit with other celestial bodies with similar sizes



What makes them different?

• The path of a dwarf planet is blocked by objects such as 
asteroids and comets. Usually orbit in zones of similar 
objects that can cross their path around the sun.

• They have weaker gravities than planets so they can’t clear 
objects out of orbits

• Regular planets have clear paths around the sun, if they’ve 
impacted with anything it happened billions of years ago

• The both travel through space in a path around the sun
• They have enough mass and gravity to be round



Known Dwarf Planets

• The International Astronomical Union recognizes 5 dwarf planets
• Ceres(discovered in 1801)-largest and most unique resident of the main 

asteroid belt between Jupiter and mars. First dwarf planet to be visited by a 
spacecraft(NASA’s Dawn mission)

• Pluto(discovered in 1930)-the most famous dwarf planet, discovered in 
1930, it used to be classified as the 9th planet in our solar system. Pluto and 
its moons orbit the sun in Kuiper belt a region of icy debris beyond Neptune.

• Eris a Pluto sized world discovered in 2003. Takes Eris 557 Earth years to 
orbit once around the sun.

• Two more recently discovered beyond Neptune, Haumea(discovered in 
2003) and Makemake (discovered in 2005).

• There are estimates of up to 200 more dwarf planets, that could be 
discovered when the Kuiper Belt is explored.



Why we need this classification?

• They’re as complex as regular planets
• Dwarf planets reveal Neptune’s orbital origins
• They give us insight on the early solar system
• Helped the scientists find planet 9
• Ceres will hopefully help us understand icy ocean moons
• Dwarf planets are prolific 



Dimensions



Pluto 

• The name was proposed by an 11 year old and is named after the 
god of the underworld

• Up until 2006 Pluto had been classified as the ninth planet from 
the sun.

• Orbits beyond Neptune in the Kuiper belt
• It has an orbit that’s erratic sometimes placing it closer to the sun 

than the 8th planet, Neptune.
• In 2006 there were rocky bodies similar in size to Pluto so the IAU 

re-classified Pluto.
• Objects found in the Kuiper belt that contributed to the reclassification were 

Eris since they are similar sizes with similar qualities and Sedna since it is 
about ¾ the size of Pluto and far out from the sun with a long orbital period 



Pluto cont.

• Pluto has an atmosphere sometimes
• Pluto and its moon Charon form a binary system, meaning the center of 

mass is outside Pluto and Pluto moves in small circles while Charon orbits it
• Recently discovered that there are zones lacking craters indicating that it is 

relatively young
• Pluto may have had a subsurface ocean, that could have impacted the 

orientation of it due to the weight of the ice in the area that covered up to 
6 miles. 

• If Pluto did have a liquid ocean and enough energy some scientist think Pluto could 
harbor life

• An area on Pluto’s surface, the Tombaugh Regio is covered in a frozen lake 
of carbon monoxide ice.

• In the middle of this heart shaped region is a smooth area referred to as Sputnik 
Planum that lacks craters from meteorite impact suggesting it is still young. Possible 
that it is still being shaped



New Horizons

• In 2006 NASA launches its New Horizons spacecraft
• In 2015 NASA’s space probe did a flyby of Pluto

• https://www.space.com/30428-new-horizons-pluto-flyby-video.html

• The flyby revealed mountains up to 11,000 feet similar to the Rocky 
mountains.

• Also discovered were blue skies, water ice and potential geysers
• Scientists suspect it was formed on a bedrock of water ice, since 

the methane and nitrogen ice isn’t supportive enough
• Pluto one of the coldest places in the solar system -375 degrees, 

and it has grown redder over time due to seasonal changes 
• Possibility that Pluto has or had a subsurface ocean based on the 

amount of ice



Challenges to New Horizons

• Limited knowledge of Pluto created danger for the probe
• There was believed to be 3 moons, the discovery of other moons 

meant collisions that could’ve damaged the spacecraft
• Pluto’s distance from Earth created power challenges for the 

designers since the sun’s rays are too weak to generate power
• Long communications delays for those staying in touch with the 

spacecraft, it would have taken 4.5 hours to get a message from 
Earth

• Solar particles and cosmic rays can degrade the spacecraft or mess 
up electronics, requiring backup systems and sources of power





Charon

• Charon is the largest and innermost moon of Pluto, it was discovered in 
1978

• Charon has a frigid surface covered in water ice and ammonia compounds.
• Charon and Pluto have a common mass, and share a common center of 

gravity making them tidally locked; meaning their orbits are harmonic. 
• Charon and Pluto are often referred to as a binary system because of the 

way they orbit facing each other
• There’ a possibility that Charon contains ice volcanoes
• Although the New Horizons mission did a flyby there has never been a 

spacecraft on Charon
• Like Pluto, there has been evidence that Charon has a lack of craters 

making it young and geologically active
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