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SATURN
What do I see when I picture Saturn?

Saturn is the sixth planet from the Sun and has been called “The Jewel of the Solar System.” Scientists be-
lieve that Saturn formed more than four billion years ago from the same giant cloud of gas and dust whirling 
around the very young Sun that formed Earth and the other planets of our solar system. Saturn is much larg-
er than Earth. Its mass is 95.18 times Earth’s mass. In other words, it would take over 95 Earths to equal the 
mass of Saturn. If you could weigh the planets on a giant scale, you would need slightly more than 95 Earths 
to equal the weight of Saturn. Saturn’s diameter is about 9.5 Earths across. At that ratio, if Saturn were as big 
as a baseball, Earth would be about half the size of a regular M&M candy.

Saturn spins on its axis (rotates) just as our planet Earth 
spins on its axis. However, its period of rotation, or the time 
it takes Saturn to spin around one time, is only 10.2 Earth 
hours. A day on Saturn is just a little more than 10 hours 
long; so if you lived on Saturn, you would only have to be in 
school for a couple of hours each day! Because Saturn spins 
so fast, and its interior is gas, not rock, Saturn is noticeably 
flattened, top and bottom. Saturn is 10 percent fatter in the 
middle than at the poles.

Amazing Facts about Pluto
• Saturn is 75,000 miles (120,500 km) wide – nearly 10 

times the diameter of Earth or 760 Earths could fit inside Saturn
• Winds in Saturn’s atmosphere can blow at 1,100 miles (1,800 km) per hour. 
• Saturn is about 800 million miles from Earth.
• To get from Earth to Saturn it would take 30,441 years walking at 3 mph, 913 years driving a race car at 

100 mph, 152 years flying a jet plane at 600 mph, 5 years flying in a rocket at 17,500 mph
• Saturn’s rings stretch all around Saturn and are about 170,000 miles in diameter; almost the distance 

from Earth to the Moon.
• Saturn’s rings are about half a mile (less than a kilometer) thick, and in some places they are as little as 30 

feet (10 meters) thick.
• Saturn has at least 31 moons, and Earth has just one moon.
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Those Amazing Rings of Saturn!
While all the gas giant planets have rings, Saturn’s rings are the brightest and most spectacular, although we 
need a good telescope to see them from Earth. Disappointingly, the rings of Saturn don’t bear exotic, roman-
tic, or even difficult-to-pronounce scientific names. The rings are simply referred to by letters of the alphabet.  

They are named in order of their discovery, 
so even though the A ring is not the closest 
ring to Saturn, it is called “A” because it 
was discovered first. From the planet out-
ward, they are known as the D, C, B, A, F, 
G, and E rings. The A, B, and C rings are 
really made up of ice-encrusted gravel and 
rocks ranging in sizes from a grain of sand 
to as big as a house! Astronomers maintain 
particles in the D and E rings are even 
smaller – microscopic specs so faint and 
light to rival smoke particles in smoke. We 
don’t know yet how big the particles are in 
the F ring. 

How Did Saturn Get Its Name? 
Nearly all ancient human cultures created names for, and stories about, the 
Sun, the Moon, the planets and stars. Like so many things in history, the nam-
ing of the planets happened by accident. The ancient Babylonians recognized 
five specks of light moving across the night skies long before the Greeks and the 
Romans did. They developed a belief that these specks were the moving images 
of five of their most important gods. Not surprisingly, they named the mov-
ing lights after these gods. When the Greeks (probably the Pythagoreans, in 
the fifth century BC) came into contact with the Babylonian sky legend, they 
assigned to the same five moving lights the names of those Greek gods who 
seemed to correspond to the appropriate Babylonian deities most closely. Thus 
we got the Greek names of the five planets Hermes, Aphrodite, Ares, Zeus, and 
Kronos. In due course (perhaps in the second century BC) the Romans became 
acquainted with the Greek astronomy and the Greek planetary names. As must 
have been natural, the Romans rendered the Greek names to fit their own gods. 
This is how we obtained Mercury, Venus, Mars, Jupiter, and Saturn, the names 
we still use two thousand years later. Saturn was named after the Roman god of 
agriculture. The Greek equivalent was Cronos, father of Zeus/Jupiter. Other civilizations have given different 
names to Saturn, which is the farthest planet from Earth that can be observed by the unaided human eye. 

For additional information on the Mission to Saturn Educator Guide (Na-
tional Standards and Reading, Writing, and Rings) use this QR code or link 
to http://www.nasa.gov/pdf/138465main_Cassini_RWR_1-2_Cover.pdf
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Reaching Saturn: The Cassini Mission
Fun Facts on the Cassini Mission (Spacecraft) 
• Huygens traveled onboard the Cassini orbiter 

throughout the seven-year journey to Saturn and 
detached in December of 2004, to begin the 22-day 
coast phase toward Titan. 

• Just 45 minutes before reaching the atmosphere of 
Titan, timers woke up the Huygens probe.

• Cassini is approximately the size of a 30-passenger 
school bus, while the Huygens probe is approximate-
ly the size of a mini fridge

• Cassini’s antenna was painted white to reflect the 
sun’s rays. This allowed it to be used as a sort of 
“Space Umbrella” to shield the rest of Cassini from 
the strong rays

• It also had the largest payload fairing ever tested in a vacuum chamber. Think of how big that  
vacuum chamber would have to be! It was actually the largest space environment simulation  
chamber in the world.

General Mission Information about Cassini
The Cassini Mission consisted of two spacecraft attached
together. NASA commonly calls this arrangement a mother and 
daughter relationship. October 15, 1997, is when Cassini took 
to the skies on a seven-year voyage to explore the most striking 
and intriguing world in our celestial neighborhood. During 
most of its journey, Cassini traveled in a metallic embrace with 
a 705—pound (320 kg) robotic companion named Huygens.  
Huygens was designed and built by the European Space Agency 
(ESA) and the Italian Space Agency (ASI), which participated 
in the mission by providing the large parabolic antenna for 

Cassini too. Cassini was the larger spacecraft, which stayed in orbit, and the smaller Huygens lander separat-
ed to land on Titan, Saturn’s largest moon, to study its cloud atmosphere and surface. Even though Huygens 
now is out of commission, the Cassini Orbiter continues to collect information on Saturn and its moons. 
On December 21, 2012, Cassini collected information about Venus all the way from Mars as a “test run” 
for looking at planets in other solar systems and until September 2017 Cassini will allow scientists to look at 
seasonal changes on Saturn and its moons during the planet’s northern summer (Solstice).
Thanks to the Cassini mission, we have learned that the Saturn ring F is the most tenuous (having little 
strength) and the thinnest circling the planet, yet it is the most dynamic. Saturn’s ring F is besieged by the 
gravitational waves from two of the tiny moons of Saturn, Pandora and Prometheus, and orbit just inside 
and outside the ring. NASA also has learned that the rings’ size and gravity are what trigger wavelike kinks 
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Challenges
As NASA designed Cassini’s mission to Saturn, it ensured it could face and 
overcome tall technical hurdles as well as environmental challenges. Running Cassi-
ni’s splendor of technical systems and scientific instruments efficiently meant turning 
to nuclear fission. That would provide Cassini with all the electrical power it would 
need for decades to come, relying on plutonium as a power source. 

The heat from the natural decay of the radioactive element would make it possible to 
use it as a dependable and durable electrical energy source. Solar panels would have 
been useless for an exploration mission to Saturn, a world too frigid and distant from 
the Sun. Engineers and scientists concluded a radioisotope electric generator (RTG) 
fueled with 2 pounds of plutonium was the only realistic and practical solution.

They devised containers and fail-safe devices that would prevent any chance of radio-
active contamination or environmental pollution even in case of a catastrophic launch failure. Such technology had 
been in use since the early 1960s and had proven to be better than reliable.

How the Spacecraft arrived at KSC
Cassini was designed and built at NASA’s Jet Propulsion Laboratory (JPL) in Pasa-
dena, California. After the engineers at JPL thoroughly inspected all the spacecraft 
systems and instruments, NASA began the arduous task of preparing the spacecraft 
for the cross-country shipment and delivery to the Kennedy Space Center in Flori-
da. Once Cassini was secure on the Air Force C-17 cargo plane, NASA’s unmanned 
spacecraft took off from Edwards Air Force Base, California, arriving at the Kennedy 
Space Center Shuttle Landing Facility (SLF) on April 21, 1997.  

Spacecraft Processing Information
Just hours after Cassini arrived at the Kennedy Space Center SLF it was delivered 
to the Payload Hazardous Service Facility (PHSF) cleanroom, a super-clean envi-
ronment designed to prevent contaminating cameras and other optical instruments 
conceived to gather all the data and myriad pictures that Cassini is still sending. NASA extended the mission 
(calling it Saturn Equinox) through 2017 and possibly longer.

The PHSF cleanliness level matched the stringent environmental requirements and air purity. Classified as a 
10k facility, conditions inside the PHSF room met the requirement that there would be no particles bigger 
than 0.5 microns in a number exceeding 10,000 per cubic foot of air. To put things in perspective, the hu-
man eye barely can see particles of 100 microns in size. That is about 1/3 the thickness of a human hair.

and ripples throughout all the rings. Scientists recently discovered odd bands, some up to 90 miles (150km) 
long, which appeared in hundreds of images gathered by the spacecraft, and believe the streaks are nothing 
more than ice particles attracted and dragged along by the gravity of 0.6 mile (1km)-wide moonlets floating 
within the F ring.

“Cassini Coming Attractions at Saturn” use the QR code or 
link to https://www.youtube.com/watch?v=fAQM9rfZq7w



How NASA/Launch Services Program Relates to our Solar System

Mission to Saturn Educator Guide
Reading, Writing & Rings

LAUNCH
The Titan Vehicle
Titan IV-B was the largest, most powerful, and newest heavy-lift expend-
able vehicle available at the time.  Because of the significant energy it takes 
to get from Earth to Saturn, even the Titan IV-B could not get the space-
craft directly to Saturn. Cassini needed to have a gravity-assist from Venus, 
Earth and Jupiter, which acted like a “slingshot” to increase the speed of 
the spacecraft so that it could eventually reach Saturn. The Titan IV-B was 
20 stories tall and weighed about two million pounds.  
• Titan IV rockets have enough power to carry 31,000 pounds into low 

earth orbit and 12,700 pound payloads into geosynchronous orbit
• The first Titan IV-B was launched in 1997

Why was this launch location chosen?
The launch site selection is driven by the final orbit that one must achieve 
while still maximizing performance to orbit. For most planetary missions 
(like Cassini), we can get to our final orbit by launching in an eastward 
direction from the Cape, which allows us to take advantage of the Earth’s 
rotation and get more payload to orbit than if we headed North or South. 
So, what we are doing is using the launch site that allows us to get the  payload to the desired orbit. If for in-
stance, we used VAFB (the other launch site for the Titan IV-B) for Cassini, we would have had to launch in 
a southerly direction, because launching east from VAFB results in flying over populated land areas just after 
launch, and this is not allowed for safety reasons. This would have cost performance compared to launching 
east out of the Cape.

Go for Launch!               
Location and Window
Just as the launch location is selected to maximize performance, the launch time and date also are determined 
based on getting the payload to the required orbit. The date and time of the Cassini launch were chosen based 
on the position of the Earth, Venus, Jupiter and Saturn. When the positions of these planets are aligned in a 
very specific manner, the entire trajectory from the launch pad to the arrival at Saturn can be accomplished so 
that the payload reaches its destination. Since we know very accurately the position of the planets – past, pres-
ent and future-we can calculate when the best date and time is to launch. This is what was done for Cassini, 
and this is why the launch had to occur in October of 1997 at 4:43 a.m. The date and time that will allow us 
to get our payload mass to orbit does not last long, because as the Earth and other planets move, everything 
moves out of alignment, and we no longer can get to the final destination. Typically we only can launch for 
a short period of time, or “window” each day, and we only have a few days to launch before the planets no 
longer are positioned properly.

For video of the “Launch of the Cassini Spacecraft” use this QR code or link to 
 https://www.youtube.com/watch?v=Pdc5ORHonp8
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What are the different stages after Launch?
Scientists were ecstatic in the early hours of October 15, 1997, as the Titan IV-B rocket lifted off Cape 
Canaveral’s Complex 40 with the deep-space probes Cassini and Huygens. Huygens mission was to separate 
from Cassini six months before it entered orbit around Saturn, then dive into the atmosphere of Titan, the 
planet’s largest moon, to study its intriguing environment, terrain, and maybe find streams and lakes of 
liquefied hydrocarbons.

NASA Employees’ Personal Experience
Ken Carr was the Launch Site Integration Manager for 
Cassini. What this means is that his job was to assist 
outside companies with getting the parts they needed to 
process their spacecraft. If a spacecraft customer needed 
a special part or equipment, he was their go-to-guy. This 
was extremely important for this mission since NASA was 
working alongside the European Space Agency (ESA) on 
the Huygens probe while the Jet Propulsion Lab worked 
on Cassini.  
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