Lecture 1- January 8th, 2014 – GEO1111
Geocentric Perspective
· Ptolemy (150 CE) proposed that the planets follow a circular orbit otherwise known as epicycle that contain predictable period of retrograde motion
· Retrograde motion being the period of which the planets we observed seem to go backwards, but rather our view of the planets against the background of the stars alter. The plants go from west to east, but sometimes the planets path amongst the stars from our view seem to go from east to west for a period of time, which we call retrograde motion.
· Copernicus (1473-1543) said that Mars has the larger retrograde motion is the closest to Earth as Saturn has the smallest so its furthest from Earth.
· Also proposed that the Earth spin on its axis leading to sunrise and sunset. He was able to related prograde(normal) motion to retrograde motion of the planets to predict their distances away from the Earth
· Kepler (1571-1630) has three law
1) Law of Ellipses – The orbit of each planet is an ellipse with the sun at one focus
2) Law of Orbital Harmony – For any planet, the square (x^2)of the orbital period in year is proportional to the cube (X^3) of a planet’s average distance away from the sun 
3) Law of Equal Areas – A line drawn from a planet to the sun sweeps out equal areas in time with the acceptance of different diameters, width’s and length’s. The velocity of the orbital’s is subject to each place, but the area will remain constant
Planets:
Mercury:
· Has no satellites, composed of 70% metallic elements and 30% silicate; internally layered with the largest temperature drop.
· It is made of a lot of rare elements, which earth is barely made out of.
· Scarps - A brittle fracture, crack on the surface of the planet. Planet scale faults. (the planet was cooling and it cracked). It has impact craters because of the big bang, meteors and such.

Venus:
· Has no satellites, known as Earth’s twin which contains a deadly thick atmosphere surround the planet.
· Volcanic activity and tectonic movement has stopped completely. Because the whole planet cooled so it releases no heat, so the plates can move.

Earth:

· 1 satellite known as the moon. A layered planet because it gets denser has you reach the center of the planet.

	
Moon:

· The satellite to Earth, and hold claim to an impact theory of how the satellite came to be.
· Density of the moon is very close to the density of a common rock which is 2.8 g/cm^3
· Simplified Impact Theory: Something hit the earth is its semi molten state, and what came out the other side is the moon, so basically, the moon came from Earth.
· Highlands (the lighter grey area of the moon), its higher, its the "foam" on the magma ocean which has turned into rock
· Flood Basalts - Maria (the dark grey area of moon)
· Craters denisty and (i think amount) can be used for dating tool for when parts of the planet formed through the rocks. 
· Impacts where more probable in early big bang history. In the spinning nebula.
Mars: 
· Has 2 satellites and contains ancient volcanoes and tectonic; internally layered as Earth is and has a crust which is composed of basalts.
· outer most rock is known as Basalt, and the 'poles' are covered in ice, having a fossil water system
· Has both impact and volcanic craters, and the biggest volcano in the solar system is on mars, size of Arizona  

Jupiter:
· Has 63 Satellites + moonlets and has a layered atmosphere; but constantly has a giant storm going on (the red dot) with a surface of liquid hydrogen
· Core region is surround by dense metallic hydrogen, which extends to about 78% of the radius of the planet
· Has an atmospheric storm, and has a layer atmosphere.
· It’s not most of a lot of Metallic hydrogen is which Jupiter is surrounded by internally and its dense enough but not very.

Io, one of the four Galilean Satellites:

· Currently volcanically active and is melting from its tidal energy
· Its contracting and expanding (tidal motion) and because of that its melting as it orbits Jupiter, considered as Volcanic activity because of the fiction.

Saturn:

· Has 56 satellites + moonlets, its rings are no more than 100m thick but are vast in length
· Core is similar to Earth as it surrounded by a deep layer of metallic hydrogen and intermediate layer of liquid hydrogen and liquid helium and out gaseous layer with a magnetic field titsurrounded the entire planet, which is what makes it similar to Earth.
Titan:

· The only other planet (it’s a moon) but it has an atmosphere and liquid lakes.
· Titan contains Liquid lakes, not specifically water, but it’s liquid. Because it has a bit of an atmosphere to keep on the planet.

The Twins:

· Uranus :  Has an inverted axis of rotation, compared to all the other planets, it rotates on its side. 27 satellites
· Neptune: 13 satellites’ Triton contains cryovolcanism 
· Both have a rocky center, an icy mantle and an outer gaseous hydrogen/helium envelope
 
Pluto: 
· Demoted from the status of a plane to a rock in space.
· Largest member of a distinct population of rock, metals and ices called the Kuiper Belt 

Terrestrial Vs. Jovian Planets
Terrestrial: 
· Hard Silicate rocky surfaces
· Closer to the Sun
· Larger Terrestrial planets have atmospheres
· Dense metallic cores with a few satellites
· Ex) Mercury, Venus(has atm), Earth(has atm), Moon and Mars
Jovian:
· Very large outer planets
· Turbulent
· Composed of gases such as H, He, NH3 -> so it will be less dense
· Have many satellites.
· Ex) Jupiter, Saturn, Uranus, Neptune





Space Flotsam
· Asteroids: Leftover Planet Fragments
· Coments: Dirty Snowalls
· Meteroids: Shooting Stars (Iron and Stony)
· Comet Hale-Bopp, The blue section is ionized gases, and the red-brownish part is dust.
Age of Solar System
· Meteorites are 4.53-4.58 billion years old
· Mars is 4.2 billion years old
· Moon rocks are 4.4-4.5 billion years old
· Oldest rock on Earth is Acasta Gneiss in NWT and it is 4.1 billion years old
· Oldest mineral on Earth is Zircon, found in Australia and is 4.4 billion years old
Solar Nebula Theory:
· All planets revolve around the Sun in the same direction (CWW when viewed from the top, Ex. Earth’s North)
· All planets revolve with the same plane (ecliptic) Except for Pluto (17o tilted from the ecliptic)
· Nearly all planets revolve CCW on their axes (Venus is CW, Uranus is severely titled)
· Sun also CCW on it axis (25.5 Earth days to revolve once)
· Axes of rotation of sun and planets are nearly all perpendicular to the ecliptic
· Terrestrial planets have highly density, d= 4-5.5 g/cm3, rocky surfaces with metallic cores.
· Jovian planets have low densities, d=0.6-1.8 g/cm 3, composed of H, He, NH3, CH3
· Solar Nebula, Cloud of He, H and heavier dust
· 4.6-4.4 billion years ago, gravitational contraction, cloud initiates rotation.
· Gravitational collapse, increases temperature, light elements are driven towards outer edges of the disk
· Planets result from the accretion of dust, planetisimals
· Sun originates from concentration of mass at the centre
A few problems:
· Venus rotates CW, contrary to the majority of planets
· Origin of the asteroid belt (between Mars and Jupiter) destruction of an early planet by collision or failed accretion of planetisimal? It’s the failed accretion of planetisimal
· Rotation speed of Sun is too slow given its position at the centre of the disk
Earth Systems
· Sense of immense scale of solar system
· Difference between Terrestrial and Jovian Planets and what drives that is a difference
· Similar geologic processes operating on other planets
· Understanding of Nebula Theory
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