Astronomy
7 – Our Planetary System
· All 3 techniques used in studying our solar system (imaging, spectroscopy, timing)
· We can measure the angular diameter of planets using telescopes
· How to get mass: Observe moons going around planet, measure angular distances & orbits and periods
· From mass and size we get density which tells you what the planet’s made of
· Telescope’s pros and cons
· Hampered by location (on or around Earth)
· Lots of new objects to find
· Can be used long-term and upgraded
· Can study many objects
· Spacecraft’s pros and cons
· Can get closer to solar system objects (better spatial resolution)
· Long time to build, launch, travel
· Very expensive
· The Solar System consists of the…
· Sun
· 8 planets (M, V, E, M, J, S, U, N)
· 170+ known moons
· 5+ dwarf planets
· Billions of smaller bodies (asteroids, comets, Kuiper Belt Objects)
· The Sun
· The Sun is composed of mostly hydrogen and helium and contains 99.9% of the solar system’s mass
· Converts 4 million tons of mass into energy each second
· Mercury
· Is made of metal and rock with a large Iron core
· A bit bigger than the moon
· Desolate, cratered with long, tall steep cliffs
· Very hot (425oC) and very cold (-170oC)
· Venus
· Venus is nearly identical in size to Earth but has surface hidden by clouds
· Rotates clockwise
· One day on Venus is longer than its year (243 Earth days – Venus day)
· Sun rises in the West and sets in the East
· Hellish conditions due to extreme greenhouse effect (470oC day and night)
· Earth 	
· Has the only surface liquid water in the system and a surprisingly large moon
· Only place with life
· Mars
· Cold, desert
· Giant volcanoes, huge canyon, polar caps
· Water flowed in the distant past
· Jupiter
· More massive than all the other plants combined (300x Earth’s mass)
· Mainly hydrogen and helium, no solid surface
· Many moons, rings
· 4 Galilean Moons
· Io
· Active volcanoes all over (most volcanically active body in the SS)
· Europa
· Possible subsurface ocean
· Ganymede
· Largest moon in the solar system
· Callisto
· A large cratered “ice ball”
· Saturn
· Giant and gaseous like Jupiter and has spectacular rings
· Many moons
· Would theoretically float in water
· Rings are made of small ice and rock chunks, all in orbit like tiny moons
· Uranus
· Ice giant, smaller than J and S but much larger than Earth
· Made of hydrogen/helium gas and hydrogen compounds
· Extreme axis tilt
· Moons & rings
· Neptune
· Similar to Uranus, except colder with less axis tilt
· Many moons
· Moon Triton is bigger than Pluto and orbits backwards
· Pluto and other dwarf planets are icy and much smaller than the major planets
· Terrestrial planets
· 4 Inner planets are rocky
· Smaller size and mass
· Higher density
· Solid surface
· Few, if any moons and no rings
· Closer to the Sun, together and with warmer surfaces
· Jovian planets
· 4 outer planets are more hydrogen/helium, methane
· Larger size and mass
· Lower densities
· No solid surface (“gas giants”)
· Rings and many moons
· Farther from the Sun and farther apart with cool temperatures at cloud tops
· Asteroids
· Small, rocky
· Mostly in “main belt” between Mars and Jupiter
· Irregularly shaped bodies
· Comets
· Small, icy
· Farther out, in Kuiper belt or Oort cloud
· Short-period
· Orbit in same direction and plane as planets
· Originate from Kuiper Belt
· Long-period
· Random orbits
· Originate from Oort Cloud
· Dwarf planets are massive enough to be rounded by their own gravity
· All planetary orbits are nearly circular and lie nearly in the same plane
· All planets orbit the Sun counter clockwise (North Pole view)
· Most planets (and the Sun) rotate in the same direction in which they orbit with fairly small axis tilt
· Most of the SS’s large moons exhibit similar properties in their orbits around their planets
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