Solar system 
· Consists of sun, planets, asteroids and etc. Our solar system is the milky way and we are on the end of a large spiral galaxy. 
 
 Geocentric Perspective: 
· Aristotle proposed a theory, deeply motivated by the Church agenda, stated that the Earth is the centre of the universe
· Aristarchus challenged this theory since little spheres revolving around the Earth did not account for retrograde motion.  He stated that the Sun was the centre of the universe.
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· Ptolemy: planets  orbit in small circles (epicycles)...therefore more predictable retrograde motion.
· Copernicus proposed that Mars was closest to Earth because it had the largest retrograde motion, and Saturn having a smaller retrograde made it furthest. Also proposed that sunrise and sunset occurs because of Earth’s spin on its’ axis. 
Kepler
1. Law of Ellipses: Every planet forms an ellipse which is an orbit with the sun as the focus
2. Law of Orbital Harmony:  the square of the orbital in years is proportional to the cube of the planet’s avg distance from the sun. Planet moves faster near the Sun, so the same area is swept out in given time as at larger distances, where the planet moves more slowly.
3. Law of Equal Areas: area from the planet to the sun represents time, which are equal.  The orbital velocity changes.
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· Mercury:
· Iron core (onion; different layers)
· Largest temperature range from -170- 425 oC 
· Closest to sun; no satellites
· Scarps= lines on planet, represent faults (earthquakes found here), fracture patterns from 4 billion years ago.
· Venus:
· Nickel core
· No satellites
· Earth’s twin; similar in size, mass, density, volcanoes & tectonics.
· Thick, deadly atmosphere which inhibits research & observation 
· Helps geologists with earth's evolutionary history
· Mars:
· 1/2 size of earth
· 2 satellites
· Ancient volcanoes and tectonics
· Water...frozen...tied up polar ice caps at top and bottom.
· Iron oxide rich rocks and dust give it its red colour.
 
· Jupiter:
· Large planet made up of mostly gas, less dense. 63 satellites
· Thick and layered atmospheres with humongous storms
· Atmosphere: Liquid hydrogen surface with a metallic hydrogen layer that surrounds the core region.
· Hot to cold atmosphere on planet drives storms
· IO(moon)...volcanically active, tidal energy causes melting (volcanism), lava gushing 160m high...due to extreme tidal friction, in Io’s interior created by Jupiter’s gravitational pull results in volumes of high temperature melt and lack of atmosphere. 
 
· Saturn:
 
· 56 satellites, similar core to Earth surrounded by thick layer of metallic hydrogen, then intermediate layer of liquid hydrogen & helium and a gaseous.
· Can float on water because it's mostly gas
· Rings less than 100m thick
· Its moon, TITAN, has liquid lakes and seas right now.
 
· Twins:
 
· Uranus...low density, axis of rotation almost 90 degrees
· Neptune...low density, cry volcanism: spews ice (methane)
 
· Pluto:
· Dense
· Has it's own moons that orbit the sun
· Like a planet but now considerd largest member of Kuuper Belt.


· Moon:
· Less dense 
· Chipped off from earth; collision with earth and on the other end broke off a piece which is now called Moon that occurred during the initial formation of the nebula. Known as the Impact Theory.
· Compositions:
· Terrae...High winds(light high lands)
· Maria...flood basalts lavas (dark low line areas)
 
 
Terrestrial vs. Jovian planets:
Terrestrial:
· Dense metallic core
· Close to sun
· Few satellites
· Rocky surfaces
· thin atmosphere
Jovian:
· Large outer planets
· Very low density
· Composed of gases (H, He, NH3)
· Turbulent
· A lot of satellites
· Not located close to sun because of the gravitational collapse during nebula formation increased temperature and drove
the light elements (H, He) away from the center of the solar system where they accreted to form the Jovian planets.
· Age of Solar system:
· Meteorites (4.58 BYA)
· Moon rocks (4.5 BYA)
· Acasta greiss (oldest rock in Canada) 4.03 BYA
· Zircon (oldest mineral) 4.4 BYA
· Earth always recycling itself in ways...tectonic recycling
· Observations of formation:
· All planets revolve around sun in same direction, the same plane and on its axis (except Uranus 90 degrees, Venus clockwise)
· Sun revolves counter clockwise
· Axes of rotation of sun and planets are perpendicular to elliptic
· Earth, Mars, Venus= High density, rocky surfaces & metallic cores
· Jovian planets= low density and composed of gases (H, He)
 
Solar Nebula theory
· A solar nebula cloud of He, H and other heavy dust contracts and initiates a rotation. Then a gravitational collapse increases the temperature and the light elements, H, is pushed to the edge of the flat disk.
· Planets are created from accumulation of dust and planetismals and the sun arises from the concentration of mass and temperature at the centre of the solar nebula cloud. 
· PROBLEM: Venus rotates clockwise, unlike other planets and the Sun’s rotation is too slow given its position at the centre. Also, the asteroid belt between Mars and Jupiter could be the failed creation of a planet or its destruction.
 
Answers

· 1. We know that Mercury has a similar internal structure to Earth since they are both terrestrial plants, similar in shape and size. Thus, they both have rocky, hard surfaces and iron cores.  We can also see this on images of Mercury from satellites.    
· 2. In addition to size, other criteria used to estimate the density of a planet is the orbital velocity and its orbital velocity around the sun.  Crater impact density:  The number of craters on a surface per unit area.
· [bookmark: _GoBack]3. Images taken of Mercury show faults all over the entire planet which leads geologists to believe that the planet must have undergone planet-scale contraction.
· 4. Although Jupiter is very large, it’s density is much lower than Earth’s since it’s a Jovian planet and thus comprised of mostly gases or liquid like Hydrogen and Helium 
· 5. Comets:  aka dirty snow, have two tails: ionized gas and cosmic dust particles. The orientation of the tail depends on solar winds which tend to affect the gas as opposed to the dust parts.
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