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Planet: An object in orbit around the Sun that is large enough (massive enough) to have its self-gravity pull itself into a round (or nearly round) shape. In addition a “planet” orbits in a clear path around the sun – there are no other bodies in its path that it must sweep up as it goes around the Sun.  

Inner Planets (also called terrestrial planets): Mercury, Venus, Earth, and Mars (planets closest to the sun). These planets are solid, rocky, dense, and small. 

Mercury

· Has little to no _atmosphere______ and is heavily _cratered____.
· _Caloris Basin_________________: Largest known crater in the solar system.

· _Mariner 10___________: First probe to gather information on this planet.

· Is the _smallest_________ planet in the solar system.

· _Second______ densest planet after Earth with an iron core. 

· Very weak electromagnetic field. 

· Close to the sun and has no _moons____.

· Temperature range ___420C____________ to ___-173C__________.

· _88 days in a year and _1407_____ hours in a day.

Venus

· Brightest object in the sky besides the sun and moon. 

· Called the __Morning Star/Evening Star_________________.

· Venus is considered Earth’s _sister planet___ because the two are very similar in size. (Earth is slightly larger). Also have similar composition and __density______.

· Constant temperature of _480C________ because of __greenhouse effect______. Thick atmosphere traps the heat.

· Pressure on the surface is _90_ times that of Earth.

· Atmosphere is mostly _carbon dioxide____________________.

· The Venera Lander gathered info for 110 minutes before being crushed and melted. 

· Has __mountains___ and _valleys_______. Maat Mons – largest volcano on Venus which caused the sulfuric acid atmosphere.
· Rotates in opposite direction called __retrograde________.

· Day on Venus is _243__ Earth days and Year is __224.7____ Earth days. A day on Venus is longer than its year.

Earth

· Only planet known to support _life_____.

· Complex system of land, water, and air.

· Largest of the inner planets

· _Densest____ planet in the solar system. 

· Oceans (liquid water) can exist.

· Atmosphere _78%__ Nitrogen, __21% Oxygen that shields from radiation and keeps the planet’s temperature just right.

· Inner core helps create a _magnetic_______ field which protects the planet from radiation. 

· Shape of the Earth - __ellipsoid__________

Electromagnetic field – The spinning inner cores of solid and liquid iron creates a giant electromagnetic field around our planet (protects us from charged particles -  solar winds). It also creates the _Aurora Borealis (Northern Lights)______.
Mars

· _smaller_______ and less _dense__ than Earth.

· Appears red because of _rust____ (iron in the soil).

· Has _ice caps__ on both poles.

· Year is equal to __687_______ Earth days. A day is 24.5 hours.
· Thin atmosphere of __carbon dioxide_____________________.

· Believed to have had large amounts of liquid water on it.

· Has valleys, mountains, and canyons.

· Temperature is very _cold___ ranging __-133 C____ to just above freezing at the equator.

· Has two moons – named _Phobos___________ and _Deimos__________.

· Spirit rover explored mars for over five years. 

· Opportunity is currently in operation. Has visited many crater sites and takes colored images in panaroma.

· Polar ice caps on Mars. North pole is mostly frozen _water__.  South pole is mostly _carbon dioxide_____________. The Phoenix lander was able to land on the ice caps and take samples.

· __Olympus Mons__________: Large extinct volcano. Biggest volcano/mountain in the solar system.

Outer Planets: Jupiter, Saturn, Uranus and Neptune. 

Between Mars and Jupiter you will find the _asteroid belt________

The Outerplanets and Gas Giants

_Gas Giant________: A large, massive, low-density planet composed primarily of hydrogen, helium, methane, and ammonia in either gaseous or liquid state. 

JUPITER

· _Twice________ as massive as all other planets combined.

· _Fourth_____ brightest object in sky

· Atmosphere is mostly Hydrogen and a bit of Helium

· 67+ Moons or Satellites 

· The large moons orbit very quickly close to the planet.

· Main satellites:  IO, Europa, Ganymede, Callisto

· _Fastest______ rotating planet – A day is just under 10 hours. Revolution is 11 years and 313 days.
· This causes extremely high winds and _superstorms_______.

· Jupiter has the Red Spot which is thought to be a fierce, hurricane-like storm.
· The Red Spot is big enough to contain 2-3 earth-sized planets.
· Lightening is seen frequently within the giant Red Spot.
SATURN

· 62+ Moons

· Main satellites – Titan, Dione, Enceladus

· Is the least _dense_____of all planets.
· Very similar in composition to Jupiter

· Hydrogen 75% and Helium 25%

· Has rings made of mostly _rock_ and _ice___ with some large dust particles. 
· Billions of particles from dust to meters long

· Mostly water and ice

· Day is 10.66 hours and revolution is 29 years and 155 days.

URANUS

· Has several faint rings

· 3rd Largest Planet

· Revolution: takes 84 earth years to orbit sun. Rotation: 17.24 hours
· Has an atmosphere made of hydrogen, helium, and methane. The methane at the surface absorbs red and reflects blue.

· Winds of 360 mph (700km per hour)
· Tipped on side (Early Comet Strike)

· 27+ Moons

· Main satellites (moons) – Ariel, Titania
· Uranus has the coldest atmosphere in the solar system (-153C to -218C).
NEPTUNE

· Outermost gas planet

· Revolution: takes 165 earth years to orbit sun. Rotation: 16.11 hours.
· Made of mostly hydrogen and some helium.

· Called the Ice Giant

· Winds of 1,200 mph

· Is thought to have faint rings

· 13+ Moons

· Main satellites – Triton, Nereid
· The orbit of the dwarf planet Pluto is so eccentric that it crosses the path of Neptune’s orbit during Pluto’s year.
What happened to Pluto???

The International Astronomical Union: The scientists agreed that for a celestial body to qualify as a planet:
· it must be in orbit around the Sun 
· it must be large enough that it takes on a nearly round shape
· it has cleared its orbit of other objects

Pluto was automatically disqualified because its highly elliptical orbit overlaps with that of Neptune. It will now join a new category of dwarf planets (Ceres and Eris)
Comet - A frozen mass (3-5 mile diameter) that travels around the sun in a highly elliptical orbit. 

· Nucleus – solid part (rock and ice)

· Coma – Halo of gas and dust as comet heads towards the sun

· Tail – vaporized gas and dust pointing AWAY from the sun (solar wind blows the tail away from the sun).


· ice begins to melt as it approaches the sun

· responsible for meteor showers

· Halley’s comet – passes by Earth every 76 years

· It last pass by in 1986, returning in mid 2061

Asteriod Belt – between Mars and Jupiter

Asteroids – rocky and metallic objects that orbit the sun but are too small to be considered planets.

· Left-overs from the formation of the Solar System or creations of the collision with other asteroids.

· 65 million years ago an asteroid 6.2 miles across created dinosaur extinction.

· Dinosaurs exposed in the atmosphere probably died within hours.

· This type of event usually happens on the order of millions of years.

Meteoroid – Debris located outside Earth’s atmosphere.

Meteors – When a meteoroid is located within Earth’s atmosphere and often burn up in the atmosphere leaving a streak of light.

Meteroites – Meteroids that don’t burn up in the atmosphere strike the Earth and form craters. Often broken up into smaller pieces as it enters the atmosphere and before it reaches Earth’s surface.

Kuiper Belt - A disk-shaped region of minor planets outside the orbit of Neptune.
· 70, 000 minor planets, including Pluto

Much of our knowledge about the solar system is a result of space exploration efforts. These efforts continue to improve our understanding of the solar system.

· Soviet Union was the first country to send a man into space: Yuri Gagarin 

· First artificial satellite to orbit Earth: Sputnik 
· First man to walk on the moon: Neil Armstrong 

Apollo Missions: to the moon launched by the powerful Saturn V rocket.

· The spacecraft had three parts

· Command module – cabin for the three astronauts. Only part that landed back on Earth.

· Service Module – supports the command module with propulsion, electrical power, oxygen, and water.

· Lunar Module – lander portion to carry a crew of two.

· Apollo 11 – spaceflight that landed first humans on the moon.

· Americans Neil Armstrong and Buzz Aldrin walked on the Moon on July 20, 1969.

· The Apollo missions ran from 1961 to 1972.

· Six manned landings on the Moon were achieved.

· The Apollo 13 Flight never made it to the moon but landed safely back on Earth.

· Apollo 17 was the last flight to the Moon.

· These missions spurred advances such as telecommunications and computers. 

· Space Shuttle and ISS (International Space Station)

· Space shuttle helped put artificial satellites into orbit. (A manmade object that continuously orbits earth or some other body in space. Example: Weather satellites and Global Positioning Systems).

· A reusable space transportation system that can carry people and cargo; built to replace launch vehicles that could only be used once.

· First Shuttle: Enterprise only used for testing and gliding (never went into space).

· First Space Shuttle: Columbia in 1981. Flew nine successful missions.

· Second: Challenger which performed nine successful missions (1983-1986).

· Third: Discovery which launched the Hubble Space telescope (1984-2011).

· Fourth: Atlantis which was used for 28 missions (1985-2011).

· Fifth: Endeavor is the newest Space shuttle. Used primarily to support missions for the International Space Station (1992-2012).

