
Our solar system!



Mars or Earth?



Pluto or Earth?





NASA/Dragonfly Titan Mission (artists 
image, planned for late 2020s)



The history of the universe (in 13 slides)
The Big Bang: an explosion of space-time!



Inflation: factor of 1078 from 10-36 to 10-32 s 



Cosmic microwave background

Near-uniform microwave background (smooth to 1 part in 104)
 But not perfect: anisotropies!



First stars and 
galaxies form



Cosmic expansion and Hubble’s Law

Most distant objects:  redshifted (so appears red)
Distance: looks at the distance when younger (light travel time)



First stars are massive and explode!



Supernova 1987A (brightest in modern times)



























Discovery of Pluto



Asteroids





Neptune from Voyager







Kepler’s Laws
(based on Tycho Brahe’s data)



Newton’s Laws of Gravity

































Surfaces of terrestrial planets

Bombardment (collisions with asteroids/comets)

Volcanism (includes earthquakes)
 requires molten core

Erosion (if atmosphere)





Volcanism:  
need molten core

Radioactivity

Larger planets have 
cores that stay 
molten for longer













The moon and Mercury





Craters:  old surface
Smooth:  new surface

Mare=sea











Venus
Thick atmosphere



Venus



Only a few landers
 (all Soviet Union)

















Mars



Mars rock from Antarctica!













Water?













Marsquakes!
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