Study Guide for Outer Space Astronomy (Test 3)
· Electromagnetic Spectrum = all types of light

· The difference between types of energy/light is the wavelength.

· ESRT p.14, largest (increasing) wavelength is on the right. 

· Wavelength and frequency are inversely related.

· Long (big) wavelength goes with Low frequency. “Long is Low.”

· Red is the cool side of the rainbow; violet is the hot side. Remember that blue flames in a fire are hotter than red. Sink faucet colors are NOT accurate.

· Doppler Effect is apparent change in wavelengths of light when an object is moving toward or away from us.

· Red Shift happens when an object is moving away. Wavelengths are stretched out longer. Lines in a spectrum shift to the red side. 
· Blue Shift happens when an object is moving toward us. Waves are squished closer together (shorter). Lines in a spectrum shift to the blue/violet side. 

· Distant galaxies show red shift, so they are moving away. The farther away they are the faster away they move.
· Big Bang Theory explains how the universe formed with a large explosion.

· Universe is 10-17 billion years old. (probably about 14 billion)
· Universe is still expanding.

· Universe is largest and includes everything, then galaxies, then solar system. Only one star (Sun) is in our solar system.

· Galaxies are billions of stars held together by gravity.

· 3 types: spiral, elliptical, irregular

· Milky Way (our galaxy) is a spiral galaxy.

· Sun/Earth/Solar system location is a bit more than ½ the way out from center, in disk/spiral arm.

· Star is a ball of gas with fusion happening. Fusion is what produces/releases energy and light.
· Luminosity is energy released (brightness) compared to Sun.

· Fusion is the fusing of lighter elements into heavier ones in conditions of high temperature and pressure.

· Sun is fusing hydrogen (H) into helium (He). As time passes, there will be less hydrogen and more helium in the Sun.

· Sun is an average, main sequence star.

· Evolution of a star depends on its mass.

· Sun’s life in a nutshell: form in a nebula (cloud of dust and gas), starts as a main sequence star and stays in this stage for 10 billion years (currently 4.6 billion years old). Then into a giant, then a white dwarf. Eventually when cold and dark it is called a black dwarf.

· Large stars (not the Sun) will be supergiants after main sequence, then have a supernova explosion, and turn into either a neutron star or black hole.

· Be able to use the HR diagram in ESRT, p.15. Top of diagram has brightest, biggest stars. Bottom of diagram has dimmest, smallest stars. Left side has hottest stars. Main sequence stars go from hot and bright to cool and dim in a diagonal line.
· Most stars are main sequence stars right now.

· Orbits are caused by gravity and inertia.

· As distance increases, gravity decreases.

· As mass increases, gravity increases.

· Planets travel in elliptical orbits with the Sun at one focus point.

· Planets travel faster when they are closer to the Sun.

· Closest to Sun on December 21, fastest velocity, strongest gravity.

· Farthest from Sun on June 21, slowest velocity, weakest gravity.

· When marking fastest point in orbit, pick the spot at the end of the major axis that is closest to the sun.

· As the distance to the Sun increases, the period of revolution also increases.

· Eccentricity is how oval the orbital shape is.
· Ranges from 0 to 1.

· 0 is a circle, least eccentric, least elliptical, foci close together

· 1 is a stretched out oval, most eccentric, most elliptical, foci far apart

· Formula for eccentricity is in ESRT, p.1. Make measurements using centimeters with the ruler on ESRT p.1. Round measurements to tenth decimal place. Round eccentricity to the thousandth decimal place. No units for eccentricity.
· Major axis is the long diameter of the ellipse. 
· Distance between foci is the distance between the two points inside the ellipse. Measure from center of dots.
· Solar System: data in ESRT, p.15

· Solar system is 4.6 billion years old and formed together. 

· Inner planets = terrestrial = small, rocky, dense, close together

· Outer planets = Jovian = large, gas, less dense, far apart

· Asteroid Belt is between Mars and Jupiter

· Comet is made of rock and ice, very eccentric orbit, tail points away from sun.

· Models of the solar system:

· Geocentric means earth-centered; everything moves around Earth and Earth stays still. Old theory. Proved wrong.

· Heliocentric means sun-centered; planets orbit around the Sun. Right.

