
Touching the Surfaces of 
Mars and Pluto 

By 
Dr. Harold A. Geller 

Solar System Ambassador 
NASA/JPL;  

Observatory Director; 
and, Associate Professor 
George Mason University 

1 



Talk Outline 
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• Overview of Mars 
• 40 Year Old Viking Mission to Mars 
• Mars and The Curiosity Rover 
• Overview of Pluto 
• New Horizons Mission to Pluto 
• Is Pluto a planet? 



BREAKING NEWS 
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Stamps just released by 
United States Post Office 

(31 May 2016) 
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Mars 



5 

Diameter (km)  12,756  6,787 
Escape velocity 
(km/sec)  11.2  5.0 
Average distance  
 from Sun (AU) 1  1.524 
Rotation period 
 (in Earth hours) 23.93  24.62 
Revolution period 
 (in Earth years) 1  1.88 
Atmospheric 
 components 78% nitrogen 95% carbon dioxide 
   21% oxygen 3% nitrogen 
Atmospheric Density 
 (kg/m^3) 1.2256  0.0155 
Gravity (m/s^2)  9.8  3.0 
Temperature 
 (degrees C) 25  -50 
Tilt of Axis (degrees) 23.5  25.2 
Eccentricity of orbit 0.016  0.093 
Density (g/cc)  5.5  3.9 

Earth  Mars 

Just 
The 
Facts 
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The High Hopes 

• “The planet Mars, on the other hand, 
exhibits in the clearest manner the 
traces of adaptation to the wants of 
living beings such as we are acquainted 
with.  Processes are at work out 
yonder in space which appear utterly 
useless, a real waste of Nature’s 
energies, unless, like their correlatives 
on earth, they subserve the wants of 
organized beings.”  [Richard Proctor, 1902] 
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More Historical Background 

• At the turn of the 20th century: 
– publication offered a reward for anyone 

coming forth with proof of life on another 
planet or anywhere in space EXCEPTING 
Mars 

– just about every major observatory had 
released hand paintings of Mars and some 
were even releasing photographs as 
astrophotography was in its infancy 

• no two drawings could agree on the 
formations on the planet's surface 

• they showed a Mars with a varied surface 
possessing darker and lighter areas, as 
well as the polar caps 
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From Schiaparelli… 

• As seen by telescopes 
from Earth 
– An orange-red orb, with 

some darker patches and 
bright polar caps sometimes 
visible 

• Giovanni Virginio 
Schiaparelli (1835-1910) 
– 1876 announced discovery 

of “canali” (channels) on 
Mars 

– misreported as canals 
(artificial) by the press 
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To Percival Lowell 

• Percival Lowell 
(1855-1916) 
– appointed MIT 

astronomy professor 
in 1902 

– published books 
• Mars (1895) 
• Mars and its Canals 

(1906) 
• Mars as the Abode 

of Life (1908) 
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Lowell’s Observations and Explanation 

• No canals 
• human brain tendencies 

• connect unrelated 
points together by lines 

• Recent theory 
• Lowell’s telescope acted as 
an ophthalmoscope 

• caused Lowell to see 
the reflection of the 
radial pattern of his own 
retinal blood vessels 
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Mariner 4, 6 and 7 

• Mariner 4 
– Mars flyby mission 
– closest approach came on July 15, 1965 
– pictures from this mission showed no canals and a 

surface that was disappointingly looking like that of 
the moon, quite LIFELESS 

• In 1969 the United States launched Mariner 6 
(February) and Mariner 7 (March) 

• At closest approach (July for Mariner 6 and 
August for Mariner 7) both craft were at a 
distance of approximately 3400 kilometers 
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Mariner 4 Photographs 
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Mariners 6 and 7 
• The Mariners (6 & 7) contained: 

– narrow and wide angle cameras 
– infra-red radiometer 
– infra-red spectrometer 
– ultra-violet spectrometer 

• Temperature, pressure and atmospheric 
constituents were analyzed 

• Pictures were still anything but 
spectacular 
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iClicker Question 

Mars’ rotation on its axis 
A is similar in length to a Jupiter day. 
B is twice as long as a day on Earth. 
C is similar in length to Earth's day. 
D is similar in length to a Venus day. 
E is similar in length to a Mercury day. 
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A Time to Fail and Succeed 
• In 1969 

– two unsuccessful attempts by the Russians 
• In 1971 

– both Americans and Russians had unsuccessful 
missions to Mars 

– Russian Mars 2 and Mars 3 
• both equipped with lander modules but neither lander was 

successful 
– Americans Mariner 9 

• reached Mars during a global dust storm 
– the storm did eventually subside and the mission was 

enough of a success so as to provide pictures for the 
choosing of a site for landing the upcoming Viking missions 
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Mariner’s Atmosphere 

• First look provided by Mariner spacecraft 
– Mariner 9 specifically 

• faced presence of a global dust storm 
• illustrated the progress of a feature that looked very 

much like a terrestrial cold front, visible as a bright 
band extending across many of the images 

• saw evidence of  dust storm associated with strong 
winds 

• saw large crater rim produce wave clouds, believed to 
be composed of water ice (resembling "sonic boom 
shock wave”) produced by strong low level winds 
passing over the crater 

• saw day-to-day variations indicative of day-to-day 
weather changes and frontal systems 
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iClicker Question 

Seasons on Mars, like Earth are 
fundamentally caused by 

A circular orbits. 
B eccentric orbits. 
C elliptical orbits. 
D the distance from the Sun. 
E the tilt of the rotational axis. 
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Mariner 9 Photographs 
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A Prelude to Viking 
• First approved in December of 1968 for a 

1973 launch 
• Launch date postponed due to Congressional 

funding cutbacks 
• Idea was to launch the craft in 1975 for a 

landing to take place on Independence Day in 
1976 

• Viking 1 was to be launched on August 11, 1975 
but was postponed due to a malfunction 

• While fashioning repairs for the spacecraft, 
the twin unit was substituted and so Viking 2 
became Viking 1 and vice versa 
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Viking Liftoff 

• Viking 1 launched August 20, 1975 
• Viking 2 launched September 9, 1975 
• Each Viking orbiter consisted of: 

– television camera system 
– an atmospheric water detector 
– an infra-red thermal mapper 



Viking 1 Launch 
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Viking Instruments 
• Each Viking lander contained: 

– television camera system 
– gas chromatograph mass spectrometer 
– x-ray fluorescence spectrometer 
– seismometer 
– biology lab 
– weather station 
– sampler arm 

• Each aeroshell contained: 
– a retarding potential analyzer 
– upper-atmosphere mass spectrometer 
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Arrival at Mars 

• Viking 1 arrived at Mars on June 
19,1976 
– took pictures to aid in the choice of a 

landing site for the lander 
• caused a delay in the landing beyond its 

Independence Day rendezvous 

• Using the latest pictures, the western 
slopes of Chryse Planitia were selected 
for the landing of Viking Lander 1 
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Another Giant Leap for Mankind 

• On July 20, 1976 (seven years after a 
man had taken his first steps on the 
moon) 
– Viking Lander I successfully descended 

upon the soil of Mars 
• immediately after successful touchdown, the 

lander had instructions for taking pictures with 
its camera (there was actually a concern that 
the lander might sink into the soil, and so at 
least a picture was desired before it 
conceivably had sunken) 
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The Viking Look 
• The Viking cameras 

– not cameras in the conventional sense 
– each consisted of: 

• a nodding mirror 
• a rotating turret which caused the images to 

be reflected down to the photodiode, which 
built up a picture as a series of pixels from 
each scan of the mirror and rotation of the 
turret 

– criticized for its inability to detect any 
moving objects (some still felt it possible that 
there might be macroscopic creatures on the planet) 
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Viking Orbiter Photograph 
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The Face on Mars 
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The Face on Mars - Caption 
• The picture shows eroded mesa-like landforms.  The 

huge rock formation in the center, which resembles a 
human head, is formed by shadows giving the illusion 
of eyes, nose and mouth.  The feature is 1.5 
kilometers (one mile) across, with the sun angle at 
approximately 20 degrees.  The speckled appearance 
of the image is due to bit errors, emphasized by 
enlargement of the photo.  The picture was taken on 
July 25 from a range of 1873 kilometers (1162 miles).  
Viking 2 will arrive in Mars orbit next Saturday 
(August 7) with a landing scheduled for early 
September. 
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The Changing Face 
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Viking Lander Photograph 
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Reach Out and Touch 

• On July 22, 1976 the sampler arm was 
to be deployed 
– however, there were difficulties 

• overcome by ingenious engineers 

• The sampler arm was finally deployed on 
July 28 
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First Results from Soil Sample 

• X-ray fluorescence spectrometer (to 
determine the inorganic composition of 
the soil sample) 
– 15-30 percent silicon 
– 12-16 percent iron 
– 3-8 percent calcium 
– 2-7 percent aluminum 
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A Mass Disappointment 

• Gas chromatograph mass 
spectrometer results 
– indication of carbon dioxide 
– little water 
– NO organic compounds 

• The beginning of a controversy 
– this negative result conflicted with 

results from the biology experiments 
• indicative of the existence of microbial life 
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Looking for Life 

• The biology laboratory 
– approximately a single cubic foot of volume 
– consisted of: 

• pyrolytic release experiment 
• labeled release experiment 
• gas exchange experiment 
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Pyrolytic Release Experiment 

• PI was Norman Horowitz 
• Basis of experiment 

– ability of an organism to metabolize carbon 
dioxide and produce some product (reverse process 
of Levin's experiment) 

– soil sample placed in test chamber for five days 
and incubated with/without light 

– if soil had fixed or metabolized the carbon 
dioxide (carbon-14 tagged) then pyrolysis of 
the sample would allow detection of labeled  
carbon in the chamber’s gas 
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Gas Exchange Experiment 
• PI was Vance Oyama 
• Basis of experiment 

– evidence of metabolism by noting 
changes in the gaseous environment of 
the sample 

– sample would be introduced into the 
chamber and the chamber's atmosphere 
analyzed 

• after a period of incubation, the gas would be 
re-examined and a comparison is made 
between this analysis and the initial analysis 
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Labeled Release Experiment 
• PI was Gilbert Levin 
• Basis for experiment 

– property of microorganisms to 
metabolize organic compounds in a 
nutrient broth 

– organics in broth tagged with carbon 14 
– If organisms in the sample were 

metabolizing the nutrient, the carbon-14 
would appear in the chamber's gas by 
the appearance of tagged carbon 
monoxide or carbon dioxide 
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Biology Experiment Results 
• All three biology experiments 

registered results which were indicative 
of some very active samples, and if 
these results were obtained on earth 
there would be no doubt that organisms 
were responsible 

• Doubt of the biological results once the 
GCMS had failed to detect any organics 
within the soil sample 
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Explaining Biology Away 

• Theories dealing with superoxides, 
peroxides and superperoxides to explain 
apparent positive results away the 
results of 

• Only hold-out for the possibility that 
the biology experiments still might 
indicate the existence of life on Mars 
was Gilbert Levin [only science team member 
that still maintains belief that evidence of life was 
found] 
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Levin’s View 25 Years Later 

• “After 25 years, the Mars LR data still excite 
attempts at a chemical explanation, three within the 
last year.  This indicates that none of the 30 non-
biological explanations offered to date has been 
completely convincing.  New findings concerning the 
existence of liquid water on the surface of Mars, and 
extremophile microorganisms on Earth, are consistent 
with my conclusion that the LR detected living 
microorganisms in the soil of Mars (Levin 1997), which 
may explain the difficulties with the non-biological 
theories.” 
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Viking’s View of Atmosphere 

• Viking Lander meteorological 
instruments 
– at end of boom that deployed after landing 

• contained thermocouple units to measure the 
atmospheric temperature and wind speed 

– an atmospheric pressure sensor which was 
not on the boom so as to be shielded from 
winds 
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First Mars Weather Report 

• Seymour Hess stated: 
– "Light winds from the east in the late 

afternoon, changing to light winds from the 
southwest after midnight. Maximum winds 
were 15 miles per hour.  Temperature 
ranged from minus 122 degrees Fahrenheit 
just after dawn to minus 22 degrees 
Fahrenheit.  Pressure steady at 7.7 
millibars." 
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Viking Looks at Climate 

• Long term data available 
–from Viking Lander 1 through 
Novermber 5, 1982 

–from Viking Lander 2 through 
April 11, 1980 
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Viking Climate Conclusions 

• discovered nature of surface pressure 
variations over the seasons and the cycling 
of the atmosphere between the polar caps 
– minimum in the pressure cycle occurs during the 

southern winter when the carbon dioxide mass 
condensing onto the south polar cap is a 
maximum 

– as the seasonal carbon dioxide sublimes out of 
the south polar cap, the pressure rises until the 
north polar cap starts to form 

– process reverses seasonally and carbon dioxide 
reforms at the south polar cap 
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More on Atmospheric Findings 

• Other characteristics of Martian 
atmosphere 
– difference in pressures between the two 

landers 
• attributed to the difference in elevations 

between the two sites 
– there was also much noise on the pressure curves, 

which, in the end, was determined NOT to be noise, 
but associated with traveling cyclones of the kind 
that had been speculated upon based on images from 
Mariner of the dust storms 

» these cyclones occurred only during the winter 
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A Little Pressure 

• Pressure variations detected 
– linked to optical depth computations and 

demonstrated the presence of what 
meteorologists call atmospheric tides 

• atmospheric tides should not to be confused 
with gravitational tides 

– wind and pressure variations that are produced by 
the daily cycle of heating over the whole atmosphere 

• what results from the daily loading cycle, 
among other things, are traveling waves that 
follow the sun and have both diurnal and 
semidiurnal periods 



48 

Meridional Circulation 
[Say What?] 

• Landers helped produce charts of meridional 
circulation 
– on Earth we have the familiar pattern of rising 

motion in the tropics and a descending motion in the 
subtropics with a connecting meridional flow pattern 

– on Mars, there is a strong seasonal varying circulation 
rather than one centered about the equator 

– in summer the air rises near the subsolar point in the 
southern hemisphere subtropics and crosses the 
equator to a point where it can descend [more like a 
one-cell circulation with a strong descending motion in 
the winter hemisphere] 
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A Little Mars Geology 
• Viking Orbiter images 

– largest volcano in solar system, Olympus Mons 
– large canyon, Valles Marineris 
– a global appearance roughly organized latitudinally 

• equatorial belt is somewhat darker than the mean albedo 
and very changeable over time 

• northern and southern mid-latitude regions are brighter, 
due probably to the deposits of very fine, bright material 

• a dark collar around the north polar region 
• polar regions with the very bright polar caps 



50 

More Beautiful Pictures 

• High resolution images from Viking Orbiters 
– contributed to better understanding the surface 
– indication that the darker areas are where the silicates 

are somewhat more reduced and richer in ferrous rather 
than ferric silicates 

– areas that were originally considered for landing were 
found to be too hilly 

– surprised to find that the Lander was actually in a field 
strewn with rocks (e.g. Little Joe) large enough so that if 
the Lander had landed on one of them the mission would 
have failed 



Summary of All Mars Landing Sites 
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Map: UCAR 
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Rovers from Sojourner to 
Spirit (and Opportunity) to Curiosity 
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Top 6 Science Results from 
Mars Curiosity Rover 
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#6 Evidence of Ancient Stream Bed 

• The rocks found by 
Curiosity are smooth and 
rounded and likely rolled 
downstream for at least 
a few miles. 
– They look like a broken 

sidewalk, but they are 
actually exposed bedrock 
made of smaller fragments 
cemented together, or what 
geologists call a sedimentary 
conglomerate. 

– They tell a story of a steady 
stream of flowing water 
about knee deep. 
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#5 Thicker Atmosphere and More Water 
in Past 

• The instrument suite has 
found Mars' present 
atmosphere to be enriched in 
the heavier forms (isotopes) 
of hydrogen, carbon, and 
argon. 

– These measurements indicate 
that Mars has lost much of its 
original atmosphere and 
inventory of water. 

– This loss occurred to space 
through the top of the 
atmosphere, a process currently 
being observed by the MAVEN 
orbiter. 
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#4 Radiation Could Pose Health Risk 

• During her trip to Mars, 
Curiosity experienced radiation 
levels exceeding NASA's career 
limit for astronauts. 

• The Radiation Assessment 
Detector (RAD) instrument on 
Curiosity found that two forms 
of radiation pose potential health 
risks to astronauts in deep space. 

– One is galactic cosmic rays (GCRs), 
particles caused by supernova 
explosions and other high-energy 
events outside the solar system. 

– The other is solar energetic particles 
(SEPs) associated with solar flares 
and coronal mass ejections from the 
sun. NASA will use Curiosity's data to 
design missions to be safe for human 
explorers. 
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#3 Present and Active Methane in Mars’ 
Atmosphere 

• The Tunable Laser Spectrometer 
within the SAM instrument 
detected a background level of 
atmospheric methane and 
observed a ten-fold increase in 
methane over a two-month 
period. 

• The discovery of methane is 
exciting because methane can be 
produced by living organisms or 
by chemical reactions between 
rock and water, for example: 

– Which process is producing methane 
on Mars? 

– What caused the brief and sudden 
increase? 
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#2 Organic Carbon Found in Mars Rocks 

• Organic molecules are the 
building blocks of life, and they 
were discovered on Mars after a 
long search by the Sample 
Analysis at Mars (SAM) 
instrument in a powdered rock 
sample from the "Sheepbed" 
mudstone in "Yellowknife Bay.“ 

• The finding doesn't necessarily 
mean there is past or present 
life on Mars, but it shows that 
raw ingredients existed for life 
to get started there at one time. 

– It also means that ancient organic 
materials can be preserved for us to 
recognize and study today. 
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#1 A Suitable Home for Life 

• The Curiosity rover finds that 
ancient Mars had the right 
chemistry to support living 
microbes. 

• Curiosity finds sulfur, 
nitrogen, oxygen, phosphorus 
and carbon-- key ingredients 
necessary for life--in the 
powder sample drilled from 
the "Sheepbed" mudstone in 
Yellowknife Bay. 

– The sample also reveals clay 
minerals and not too much salt, 
which suggests fresh, possibly 
drinkable water once flowed 
there. 

6/2/2016 64 



To Pluto 
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Pluto: Most Distant of the 9 Traditional Planets 
Demoted to “Dwarf Ice Planet” in 2006, and may 

be the most abundant type of planet in the galaxy. 
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Best Hubble direct image of  
Pluto and its largest moon Charon. 

Distance: 39.54 AU 
Radius: 1160 km 
Mass: 0.0022 Earth 
Density: 2.0 gm cm-3 

Composition: ice and rock 
Temperature: -390F ( -230 oC) 
Year = 246 Earth years 

 There are ~100,000 of these 
ice dwarfs in the outer solar 
system. 

 We know very little about this 
type of planet, although they 
may have been the source of 
water on Earth. 

http://ifp.uni-muenster.de/%7Esohl/images/pluto/pluto4_hst_big.gif


Pluto is so far away that it has not completed one 
“Pluto year” since its discovery 
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Comparison of Sizes 
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In some ways Pluto and its moon Charon 
can be considered a Double Planet 
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Pluto’s Portrait 
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http://3citynewswire.files.wordpress.com/2010/02/421590main_p1006ay-full1.jpg


Pluto’s 
Five 

Moons 
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The New Horizons 
Mission to Pluto 
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The Launch of New Horizons Pluto Mission 
 17 Jan 2006 
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The New Horizons Spacecraft 
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Where is New Horizons now? 
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Jupiter “Sling-Shot” 
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Jupiter’s Gravity Assist (Sling-Shot) for New Horizons 
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http://en.wikipedia.org/wiki/Great_Red_Spot


Hurricane Katrina 
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28 August 
2005 

http://www.fws.gov/home/hurricane/katrina-nasa.jpg


The Great Red Spot, Earth, and Katrina to scale 
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http://www.solarviews.com/browse/earth/earthafr.jpg 
 

Katrina 

http://www.fws.gov/home/hurricane/katrina-nasa.jpg 
 

http://www.solarviews.com/browse/earth/earthafr.jpg
http://www.fws.gov/home/hurricane/katrina-nasa.jpg


Io by New Horizons 
The most volcanically active planetary object 

in the solar system 
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Surface: 
Silicates, Sulfur, 
SO2 frost 
 
Atmosphere: 
SO2, Na, K 
Supersonic winds 
 
Environment: 
Jupiter’s intense 
magnetic field 
and plasma torus 
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Io’s Volcanoes from New Horizons 
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Pluto and Charon 
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What is the Structure of Pluto Like? 

84 



85 

Life on Pluto? 
Electrical, crystal beings like these 
Plutonian Zistles would find -250oC 
too hot for comfort.  At night, when 
it’s colder still and electricity flows 
perfectly, Zistles feel best.  Highly 
intelligent, they spend most of their 
time radioing great thoughts to each 
other.  When Zistles do get going, 
they spring 20 meters high in  
Pluto’s feeble gravity.  Zistles think 
Pluto is the only planet with life – it’s 
too hot everywhere else! 

National Geographic, Picture Atlas of 
Our Universe, 1980, by Roy A. Galant 
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What we were hoping to learn at 
Pluto from New Horizons? 

1) What is Pluto made of? Ices? Rock?  
2) Why does Pluto have variable markings? 
3) Is Pluto’s surface geologically active? 
4) Why does Pluto have an atmosphere? 
5) How was Pluto formed? 
6) Are dwarf ice planets the major reservoir 

of water in the solar system? 
7) What is the best way to define a planet? 



The Encounter with Pluto, 
July 14, 2015 
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http://www.spacetoday.org/STO.html


The Encounter (Flyby) 
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Flyby A Success !!! 
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Pluto 
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Charon 
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Nix and Hydra 
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Nix, Hydra Size Comparison 
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Pluto’s Methane (frozen) 
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Pluto 

95 



Pluto Atmosphere Detection 
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Carbon Monoxide (Frozen) 
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Solar Wind at Pluto 
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Pluto “Heart” Region 
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Pluto 
Mountain 

Range 
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Pluto, True Color 
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Pluto, Annotated Map 

102 
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Regions on Pluto with no impact craters 
This implies young surfaces, less than 100 

million years old, perhaps much younger. 
This implies a resurfacing process which we 

have not yet identified. 
A resurfacing process implies an energy 

source, which we have not identified. 
An energy source implies a liquid 
water ocean in Pluto’s interior. 

A Pluto Mystery 
Surfaces are Young!  



Tombaugh 
Regio 
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Sputnik Planum 
• 350,000 square miles (900,000 square 

kilometers) 
– Texas is 261,797 square miles 

• Mostly flat 
– ringed with mountains 2-3 miles above surface floor 

• Probably impact basin 
– Ancient collision with KBO ~100 miles across 

• No craters detectable on Sputnik Planum 
• Surface less than 10 million years old 
• Evidence of thermal convection in deep ice 
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Sputnik Planum: Nitrogen Ice Glacier 
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Solid N2 Ice Glacier: Flow Features 
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Sputnik Planum Convection Polygons 
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The “Klingon Warship” 
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Water Ice Mountains South of Glacier 
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Ice Volcanoes – Reddish “ejecta” 
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Dried up 
lake 
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Fractured terrain – Tectonics??? 
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Snow Capped Mountains! 
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Surface Veneer - Organic Matter (Tholins) 
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“For the past decade we have been producing in our laboratory a variety of 
complex organic solids from mixtures of the cosmically abundant gases CH4, 
C2H6, NH3, H2O, HCHO, and H2S. The product, synthesized by ultraviolet (UV) 
light or spark discharge, is a brown, sometimes sticky, residue, which has been 
called, because of its resistance to conventional analytical chemistry, 
“intractable polymer”. However, we have recently succeeded, through 
sequential and non-sequential pyrolysis followed by gas chromatography-mass 
spectrometry (GC-MS) in determining something of the composition of this 
material. It is clearly not a polymer—a repetition of the same monomeric unit—
and some other term is needed. We have discussed this material as a 
constituent of the Earth’s primitive oceans and therefore as relevant to the 
origin of life; as a component of red aerosols in the atmospheres of the outer 
planets and Titan; as present in comets, carbonaceous chondrites, and pre-
planetary solar nebulae; and as a major constituent of the interstellar medium, 
which is the concept discussed here. We propose, as a model-free descriptive 
term, ‘tholins’ (Gk ϴὸλος, muddy; but also ϴoλòς, vault or dome), although we 
were tempted by the phrase ‘star-tar’. The properties of tholins will depend on 
the energy source used and the initial abundances of precursors, but a general 
physical and chemical similarity among the various tholins is evident.” 
 
-Carl Sagan and Bishun Khare, 1979, “Tholins: organic chemistry of interstellar 
grains and gas”, Nature, Vol 277, 11 January 1979 



New Horizons after Pluto? 
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What’s Beyond Pluto? 

http://www.derbyastronomy.org/images/AriesMayAug06NewHorizons1.jpg   

http://www.derbyastronomy.org/images/AriesMayAug06NewHorizons1.jpg


Further Pluto-like 
Dwarf Ice Planets 
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The Target after Pluto (PT1) 
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Potential New Horizons Target (PT1) 
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Is Pluto a Planet? 

123 



124 

Is Pluto a Planet? 

 Pluto is small. 
 

 Pluto doesn’t fit in with either 
     Terrestrial-type planets or gas 
     giant planets. 

 
 Pluto is one of many thousands 
     of similar dwarf ice objects in 
     the outer solar system. 
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Is Pluto a planet? 

The International Astronomical Union (IAU) 
voted in 2006 that for a celestial body to qualify 
as a planet:  
 
(1) It must be in orbit around the Sun  
(2) It must be large enough that it takes on a 

nearly round shape  
(3) It has cleared its orbit of other objects 
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Why was Pluto demoted from planet status? 

 Pluto revolves in an orbit that intersects that of Neptune. 
 Thus from the IAU definition it is not a planet. 



What do you think? 
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If we replaced Pluto by the Earth, 
then the Earth would no longer be 
a planet!!! 
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A Pluto Story 
As New Horizons Approaches 
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