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Mid-sized Star 

Size: 109 x Earth 

Mass: 333,000 x Earth 

 

The Sun has 99.86% of the mass in the solar system and is 

the only body that shines by its own light. It glows because 

it is very hot. The heat comes from nuclear reactions at the 

Sun's center, where hydrogen atoms are fused into helium. 

In addition to shining, the Sun also constantly emits 

charged particles in a flow called the solar wind. 

 

The Sun is a ball of gas and charged particles, not solid like 

the Earth. The Sun rotates faster at the equator and slower 

at the poles. This tangles up its magnetic field. Parts of the 

field stick out of the surface, causing sunspots. They can 

explode in flares, flinging charged particles into the solar 

system. Over an eleven-year period called the Solar Cycle, 

the Sun goes from having no sunspots to having many. 

 

The Sun's surface is 10,000
o
F, but the outer atmosphere is 

millions of degrees. We don't know what causes this odd 

behavior. We can learn about the inside of the Sun by 

studying vibrations on the surface, just like earthquakes tell 

us about inside the Earth. NASA's SOHO, STEREO and 

SDO satellites are devoted to studying the Sun. 
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Terrestrial  (rocky) Planet  
Size: 38% Earth 
Mass: 5.5% Earth 
Year: 24% Earth year (88 Earth days) 
Distance to Sun: 39% Earth’s distance 
Length of One Day: 58 Earth days 
Moons: none 
 

Mercury looks like the Moon, a rocky surface with 
craters and ridges. Mercury has very little atmosphere, 
so the temperature ranges from 800oF during the day 
(hot enough to melt lead) to -280oF at night. 
 
Its orbit is slightly oval-shaped, 
shown greatly exaggerated in the 
picture to the right. The Sun's 
gravity makes the entire orbit spin 
slowly. This motion is only 
explained by General Relativity. 
 
NASA's Messenger spacecraft is orbiting Mercury to 
learn more about its surface, interior, and history. 
Surprisingly, astronomers have learned that Mercury's 
iron core takes up 85% of the planet (versus Earth's 
which only takes up 17%). 

 Mercury 
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Terrestrial  (rocky) Planet  

Size: 95% Earth 

Mass: 82% Earth 

Year: 62% Earth year (224 Earth days) 

Distance to Sun: 72% Earth’s distance 

Length of One Day: 243 Earth days 

Moons: none 

 

Venus is a rocky land of volcanoes and craters. It is 

crushed under an atmosphere 92 times thicker than 

Earth's. Venus' atmosphere is made of carbon dioxide and 

has sulfuric acid rain. Thick clouds blanket the surface, 

trapping heat in a runaway greenhouse effect, heating the 

surface to 860
o
F (hotter than Mercury!). Venus rotates very 

slowly and also rotates in the opposite direction than most 

of the other planets in the solar system. 

 

Galileo's observations of Venus' phases provided key 

evidence that the planets orbit the Sun rather than the 

Earth (as was thought at the time). If Venus orbited the 

Earth, we should only see a "crescent" Venus; if Venus 

orbited the Sun, we should see all of 

the phases (new, crescent, gibbous, 

full). Galileo's sketches (shown 

right) show all the phases of Venus. 
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Terrestrial  (rocky) Planet  

Size: 12,750 kilometers (7,900 miles) 

Mass: 6 x 10
24
 kilograms (5.8 x 10

21
 tons) 

Year: 365.25 days 

Distance to Sun: 150,000,000 kilometers 

 (93,000,000 miles) 

Length of One Day: 24 hours 

Moons: 1 

 

Earth is a rocky planet whose surface is constantly sculpted 

by volcanoes, the motion of continents, and weathering by 

wind and water. Due to its liquid iron core, the Earth has a 

magnetic field. This shields the surface from the full fury of 

the Sun, either as the solar wind or as blobs of high-speed 

charged particles called Coronal Mass Ejections. Earth is at 

the right distance from the Sun for water to be liquid and is 

the only planet we know of with life. 

 

The Earth was formed 4.5 billion yeas ago. While it was 

forming, a large object hit the Earth and blasted material 

into orbit. This material eventually formed the Moon. The 

Moon's gravity creates ocean tides and also prevents the 

Earth's rotation axis from wobbling. 

 Earth 

Earth fits 20 times between itself and the Moon. 
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Terrestrial  (rocky) Planet  

Size: 53% Earth 

Mass: 11% Earth 

Year: 1.9% Earth year (687 Earth days) 

Distance to Sun:1.5 x Earth’s distance 

Length of One Day: 1.03 x Earth's (24.6 hours) 

Moons: 2 

 

Mars is a dry, cold, dusty desert with 

craters and volcanoes. Mars' rotation axis 

is tilted like Earth's, giving it seasons. 

Mars has polar ice caps made of dry ice 

(solid carbon dioxide) and a little water 

ice. Dust devils are seen on Mars, and 

sometimes dust storms cover the planet. 

 

The planet's red color is from iron oxide (rust) dust. Mars 

has the solar system's largest volcano, Olympus Mons 

(three times higher than Mount Everest), and largest 

canyon, Valles Marineris (the length of Europe). 

 

Evidence is mounting that Mars had liquid water on the 

surface in the past. NASA has multiple spacecraft 

investigating Mars, including the orbiter MRO, the rovers 

Spirit and Opportunity, and soon the large rover Curiosity. 
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Jupiter 
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Gas Giant Planet 

Size: 11 x Earth 

Mass: 318 x Earth 

Year: 12 Earth years (4,332 Earth days) 

Distance to Sun: 5.2 x Earth’s distance 

Length of One Day: 9.9 Earth hours 

Moons: 63 

 

Jupiter is the largest planet and is made of hydrogen and 

helium gas like the Sun. Just like Earth has jet streams and 

trade winds, Jupiter has belts and bands of clouds 

streaming across it. Turbulence between these creates 

storms. The Great Red Spot is a storm that has lasted over 

300 years. Jupiter has a powerful magnetic field, and 

aurorae have been observed on its night side. Jupiter has a 

thin near-invisible ring of dust and rock. 

 

Jupiter's four largest moons were first observed by Galileo 

and are called the Galilean moons. The innermost moon, 

Io, is the most volcanic object in the solar system. It is 

heated by constant gravitational tugs from Jupiter and from 

the other Galilean moons. Europa is believed to have a 

salty ocean beneath its icy skin. Callisto and Ganymede are 

dotted with craters. Ganymede is larger than the planet 

Mercury. 

 Jupiter 
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Gas Giant Planet 

Size: 9.1 x Earth 

Mass: 95 x Earth 

Year: 29 Earth years (10,760 Earth days) 

Distance to Sun: 9.6 x Earth’s distance 

Length of One Day: 10.6 Earth hours 

Moons: 53 

 

Saturn is made of gas like the Sun. It is the most distant 

planet recognized by ancient astronomers. Like Jupiter 

Saturn is covered with bands of clouds, but they are fainter 

and wider. 
 

Saturn is best known for its spectacular rings. Almost nine 

Earths could fit across them, but the rings are thin, at most 

65 feet thick. They are made of ice blocks ranging from 

house-sized to tiny specks. 
 

NASA's Cassini spacecraft is currently orbiting Saturn to 

study the ringed planet and its mysterious moons, which 

seem to have water ice. 

 Saturn 
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Ice Giant Planet 

Size: 4 x Earth 

Mass: 14.5 x Earth 

Year: 84 Earth years (30,685 Earth days) 

Distance to Sun: 19 x Earth’s distance 

Length of One Day: 17 Earth hours 

Moons: 27 

 

Uranus is made of gas like the Sun but has the coldest gas 

giant atmosphere. Unlike any other planet, Uranus orbits 

on its side. The planet is tilted so far over that during the 

Summer the entire Northern hemisphere is in daylight and 

the entire Southern hemisphere is in darkness. This 

dramatic change in light leads to extreme seasons. 

 

Uranus' magnetic field is tilted 59
o
 from its North pole 

(versus only 11
o
 on Earth), and the center of the magnetic 

field is closer to the South pole. The magnetic field might 

be created by a salty icy ocean inside the planet. This 

"ocean" is a mixture of icy water, ammonia, and methane. 

 

There is a faint ring system made of dark, sooty particles. 

Uranus' moons influence each other and alter their orbits 

slightly. This might lead to collisions between moons in a 

million years. 

Uranus 
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Ice Giant Planet 

Size: 3.9 x Earth 

Mass: 17 x Earth 

Year: 165 Earth years (60,189 Earth days) 

Distance to Sun: 30 x Earth’s distance 

Length of One Day: 16 Earth hours 

Moons: 13 

 

Neptune is made of gas like the Sun and is blue due to 

methane in its atmosphere. Neptune's existence was 

predicted due to slight changes in Uranus' orbit caused by 

Neptune's gravity. 

 

Due to heat generated inside the planet Neptune is almost 

the same temperature as Uranus, which is closer to the 

Sun. Neptune can have large dark-colored storms and the 

storm winds can reach nearly supersonic speeds. Like 

Uranus, it is thought to have a thick inner salty  

"ocean" of icy water, ammonia, and methane. 

 

Neptune has a faint ragged ring system. Its largest moon, 

Triton, has a thin atmosphere and ice geysers. Triton 

orbits in the opposite direction compared to Neptune's 

other moons and rings. Triton might have originally 

orbited beyond Pluto and was captured by Neptune. 

Neptune 
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Dwarf Planet 

Size: 19% Earth's 

Mass: 0.21% Earth's 

Year: 241 Earth years (90,465 Earth days) 

Distance to Sun: 39 x Earth’s distance 

Length of One Day: 6.4 Earth days 

Moons: 4 

 

Pluto was discovered by Clyde 

Tombaugh in the 1930s. It is a 

cold orange-black world of ice 

and rock. Pluto rotates in the 

opposite direction compared 

to the other planets, and its 

orbit is tilted 15
o
 from the 

other planets. Pluto's largest 

moon, Charon, is half its size. 

 

Pluto is a gate-keeper to the Kuiper Belt, home to some of 

the solar system's comets. With the discovery of over 20 

Pluto-like objects in the Kuiper Belt, Pluto is now 

recognized as the most famous of a new class of objects: 

dwarf planets. NASA's New Horizon's spacecraft will arrive 

at Pluto in 2015. By studying it, we hope to learn about the 

early solar system and how the planets formed. 
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Discovery photos of Pluto 


