
 

The robotic explorer MESSENGER showed us this side of Mercury. 
Credit: NASA/Johns Hopkins University Applied Physics Laboratory/Carnegie Institution of Washington.  
 
Fun facts: 
• Mercury is the smallest planet in our solar system - only slightly larger than 

the Earth's Moon. 
• Mercury has a solid, cratered surface, much like the Earth's Moon. 
• Mercury has a huge core! The width (diameter) of the core is 

approximately 75% of that of the entire planet (Earth’s is about 54%). 
• Mercury does not have any moons or rings. 

 
Robot explorers: 
• Mariner 10 – flew by Mercury three times in 1974-1975.  
• MESSENGER –flew past Mercury three times before orbiting Mercury from 

2011-2015. 
• BepiColombo – flew past Mercury in 2021; it will go into orbit in 2025. 
 

Distance: 36 million miles (58 million km) from the Sun.  



Because we cannot see beneath Venus’ clouds, scientists use radar to learn about the 
surface. Credit: NASA/JPL. 
 
Fun facts: 
• Venus' thick and toxic atmosphere is mostly made of carbon dioxide and nitrogen, 

with clouds of sulfuric acid droplets. 
• Venus is the hottest planet in the solar system. Its surface temperature is almost 

480°C (900°F), more than hot enough to melt lead! 
• Venus spins backwards when compared to the other planets. This means that the 

Sun rises in the west and sets in the east on Venus. 
 
Robot explorers: 
• Magellan – orbited Venus from 1990 to 1994, it mapped 98% of the Venusian 

surface using radar. 
• Venus Express –orbited 2006 – 2015 studying the atmosphere and surface. 
• Akatsuki – in orbit, studying the atmospheric circulation of Venus. 
• DAVINCI, VERITAS, EnVision – Venus missions in development today. 

 
Distance: 67 million miles (108 million km) from the Sun.  



 

A 'Blue Marble' image of the Earth taken from the VIIRS instrument aboard NASA's 
Earth-observing satellite Suomi NPP. Credit: NASA/NOAA/GSFC/Suomi NPP/VIIRS/Norman Kuring. 
 
Fun facts: 
• Earth is a rocky planet, also known as a terrestrial planet, with a solid and 

constantly changing surface of mountains, valleys, canyons, and plains. 
• Earth is different from other terrestrial planets in our solar system because it has 

oceans. Seventy percent of our planet is covered in water. 
• Earth is the only place in the universe known to harbor life. 

 
A few current robot explorers: 
• Aqua – collects data about Earth’s water cycle. 
• Landsat – Landsat spacecraft have been photographing Earth for over 50 years.  
• Orbiting Carbon Observatory 2 and 3 – studies atmospheric carbon dioxide.  

 
Distance: 93 million miles (150 million km) from the Sun.   



 

Mars Global Surveyor MOC wide angle cameras show weather patterns with bluish-
white water ice clouds above the Tharsis volcanoes. Credit: NASA/JPL-Caltech/MSSS. 
 
Fun facts: 
• Mars has volcanoes, impact craters, dry river beds, and dust storms. 
• Currently, Mars' surface cannot support life as we know it.  
• Mars has two moons named Phobos and Deimos. 
• Mars looks red because the iron minerals in the soil rust. 

 
Some current robot explorers: 
• Perseverance rover  – is searching for signs of ancient life and collecting samples for 

return to Earth. 
• Ingenuity helicopter – demonstrating flight in this thin atmosphere. 
• Curiosity rover – found ancient Mars could have had the right chemistry to be a 

suitable home for life, and evidence that water once flowed in Gale Crater.  
• Mars Reconnaissance Orbiter (MRO) – in orbit around Mars since 2005, revealed 

that Mars is a dynamic world.  
 
Distance: 142 million miles (228 million km) from the Sun.  



 
The asteroid Vesta dwarfs the other 8 asteroids in this image. Vesta is about 330 miles 
(530 km) wide. Credit: NASA. 
 
Fun facts: 
• Asteroids are solid, rocky, irregular bodies that do not have atmospheres. 
• More than 150 asteroids are known to have a small companion moon (some have 

two moons).  
• Asteroids that pass close to Earth are called near-Earth asteroids (NEOs). 

 
Some robot explorers: 
• DART  – in 2022, the Double Asteroid Redirection Test demonstrated how an 

impact can move an asteroid. 
• Dawn – orbited Vesta for one year before traveling to dwarf planet Ceres, 

becoming the first spacecraft to orbit two bodies.  
• Hayabusa 2 –studied asteroid Ryugu, collecting and returning samples to Earth for 

analysis. 
• OSIRIS-REx –plucked samples from asteroid Bennu, returning them to Earth Sept 

2023. 
 
Distance: 197 million miles (329 million km) to 287 million miles (479 million km) from 
the Sun.   



 

Jupiter's Great Red Spot was once so large that three Earths would fit inside I, but it has 
shrunk to the width of one Earth. Credit: NASA/ESA/A. Simon (Goddard Space Flight Center). 
 
Fun facts: 
• Everything visible is a cloud. The reddish-brown and white cloud bands, the white 

ovals, and the large Great Red Spot persist over many years despite the storms and 
winds in the atmosphere. 

• Jupiter is eleven times wider than Earth, so even its smallest storms are about as 
big as the largest hurricanes on Earth. 

• Jupiter’s atmosphere covers deep layers of hydrogen squeezed into liquid and even 
denser fluids that generate a powerful magnetic field. 

• Jupiter’s moon Europa has an ocean with the ingredients for life beneath a frozen 
crust. The Europa Clipper is scheduled to launch in October 2024. 

Some robot explorers: 
• Galileo –discovered an intense radiation belt above Jupiter's cloud tops and 

dropped a probe into Jupiter’s atmosphere. 
• Juno – is studying Jupiter's gravity and magnetic fields, atmosphere, and interior 

structure. 

Distance: 483 million miles (778 million km) from the Sun.  



 

Saturn blocks the light from the Sun, casting a shadow on the rings behind the planet. 
Credit: NASA/JPL/Space Science Institute. 

 
Fun facts: 
• Saturn's atmosphere is made up mostly of hydrogen and helium. 
• Saturn has 53 known moons with 29 additional moons awaiting confirmation of 

their discovery –a total of 82 moons! 
• Saturn has the most spectacular ring system of all the giant planets, which is made 

of billions of chunks of ice and rock, coated with dust.  
• Saturn’s moon Enceladus has a deep global ocean covered with a crust of ice. 

Plumes of icy salty water spray through cracks in the crust. 
• Saturn’s moon Titan is covered with a thick atmosphere; it has methane and 

ethane rain and lakes on its surface. 
 
Some robot explorers: 
• Huygens lander – became the first spacecraft to land on a moon of another planet 

when it touched down on the surface of Titan, Saturn’s largest moon, in 2005. 
• Cassini – the first spacecraft to orbit Saturn, it provided detailed information about 

Saturn and its family of moons and rings.  
 
Distance: 886 million miles (1.4 billion km) from the Sun.   



 
Infrared images of the two hemispheres show the cloud bands and storms on Uranus. 
The planet’s rings are also visible, showing how Uranus is tilted on its side. Credit: Lawrence 
Sromovsky, University of Wisconsin-Madison/ W.W. Keck Observatory. 
 
Fun facts: 
• Long ago, a giant object may have hit Uranus and changed its rotation. This causes 

Uranus to spin backwards, like Venus. Unlike any other planet, Uranus rotates on 
its side, which means it rolls like a ball instead of spinning like a top.  

• Uranus has 27 moons and 13 known rings. The inner rings are narrow and dark and 
the outer rings are brightly colored. 

• Uranus has a blue tint caused by a small amount of methane in its atmosphere, 
which is mostly made up of hydrogen and helium. 

• Underneath their cold atmospheres, Uranus and Neptune are mostly made of hot 
dense fluids of water, methane, and ammonia above a rocky core. 

 
Past robot explorers: 
• Voyager 2 – the only spacecraft to have flown by Uranus, it discovered evidence of 

an ocean of boiling water about 480 miles (800 km) below the cloud tops.  
 

Distance: 1.8 billion miles (2.9 billion km) from the Sun.   



 

Neptune has a large storm called the Great Dark Spot. Scientists named the fast-moving 
bright feature “Scooter.” Credit: NASA. 
 
Fun facts: 
• Neptune's atmosphere is mostly made of hydrogen and helium; a small amount of 

methane makes it blue. 
• Neptune has 14 moons and at least five rings and more ring arcs. 
• Sometimes during Neptune's orbit, dwarf planet Pluto is actually closer to the Sun 

than Neptune. This is due to Pluto's elliptical (oval) orbit. 
• One year on Neptune lasts 165 Earth years. One Neptune day lasts 16 hours. 
• Neptune's largest moon, Triton, has a thin atmosphere and nitrogen ice geysers on 

its freezing surface. 
 
Past robot explorers: 
• Voyager 2 – the only human-made object to have flown by Neptune, it passed less 

than 3,000 miles (5,000 km) above the planet's cloud tops. It discovered moons, 
rings, and a "Great Dark Spot" in the clouds.  

 
Distance: 2.8 billion miles (4.5 billion km) from the Sun.    



 

Pluto has many colors on its surface, which are darkened in this picture to make them 
easier to see. Scientists are working to understand what caused these different features. 
Credit: NASA/JHUAPL/SwRI. 
 
Fun facts: 
• Pluto has five known moons. Its largest moon, Charon, orbits very close to Pluto.  
• Pluto has a thin atmosphere that expands when it is closer to the sun and collapses 

as it moves farther away. 
• Pluto is only two-thirds as wide as Earth's Moon. 
• Pluto was considered a planet from 1930 (when it was discovered) until 2006. 

Scientists decided to call Pluto, Ceres, and other similar small round worlds “dwarf 
planets.” 

• One day on Pluto takes about 153 hours. Pluto makes a complete orbit around the 
Sun (one year on Pluto) in about 248 Earth years. 

 
Robot explorers: 
• New Horizons – flew through the Pluto system in 2015, becoming the first and only 

spacecraft to explore Pluto up close.  
 
Distance: 3.7 billion miles (5.9 billion km) from the Sun. 


