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Topic: Galaxies and their Properties
· Satellite Galaxies

· Dozens of other galaxies are orbiting the Milky Way Galaxy
· Large Magellanic Cloud and Small Magellanic Cloud – Satellite galaxies of the Milky Way Galaxy.  They are the 2nd and 3rd closest galaxies to the Milky Way Galaxy respectively.
· Sagittarius Galaxy – Closest satellite galaxy to the Milky Way Galaxy
· All satellite galaxies are on their own orbit around the Milky Way Galaxy
· The Milky Way’s tidal forces are tearing the satellite galaxies to shreds
· You can see shreds of the galaxies left over when they orbit the Milky Way Galaxy

· The Andromeda Galaxy

· Andromeda Galaxy (aka M31) – Closest major galaxy to the Milky Way Galaxy

· Spiral galaxy

· About the same size/amount of stars as the Milky Way Galaxy

· Also has satellite galaxies

· Facing us edge-on

· Light is blue-shifted

· The Deep Sky Catalogs
· Messier was a “French dude” looking for comets, but found other things and started to list them
· Messier Deep Sky Catalog – 110 objects listed
· Messier is famous for his catalog and not his comets

· Messier found a lot of cool stuff like diffuse nebulae, open star clusters, planetary nebulae, galaxies, etc.
· The New General Catalog was made but it is about 100 years out of date

· Has thousands of entries in it

· Local Groups
· There is another spiral galaxy nearby (M33), but it is very small (1/10th) the size of the other two galaxies

· Local group – Composed of the Milky Way Galaxy, the Andromeda Galaxy, and the third galaxy described above (M33)
· Most local groups have 1 to 5 major galaxies in it
· The Andromeda Galaxy and the Milky Way Galaxy are falling toward one another (due to mutual gravity) right now, and will collide in 5 billion years
· The next rung of the cosmological distance ladder is:
· The Cepheid Variable Method – Works out to a million parsecs (aka 1 mega parsec)
· Works throughout the local group and a little bit beyond

· Some stars do not have a fixed luminosity because sound waves are propagating through those stars
· These stars oscillate (fade in and out) with a definite period

· Leavitt (a woman) discovered a relationship between the average luminosity of the Cepheid variable stars and their periods about 100 years ago
· Period-Luminosity Relation
· Remember: Every rung of the cosmological distance ladder ultimately fails
· Hubble
· First person to use the Cepheid Variable Method to find the distance to the Andromeda Galaxy
· This helped show that galaxies exist, and that the Milky Way Galaxy was just another galaxy in the Universe
· What galaxies are in the Universe?
· Spiral/disc galaxy (Population I stars)
· Are confined to a plane
· High angular momentum

· Orbits add up due to them running in the same direction

· Dust rich

· Causes active stellar birth/death

· Early type (O and B) stars are being born

· More blue in color
· Elliptical/Ellipsoidal galaxy (Population II stars)
· Are not confined to a plane
· Low angular momentum

· Orbits cancel out due to them running in every direction
· Dust poor
· More red in color

· Irregular galaxies
· Minor galaxies/satellite galaxies

· Small and irregularly shaped

· Lenticular galaxies
· No info needed
· Hubble Sequence
· Not an evolutionary sequence

· Used to classify galaxies

· Looks like a tuning fork
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· We’re not exactly sure how galaxies are formed/born/evolved and die, but there are two theories….
· Galaxy is just born somewhere on the Hubble sequence (Theory I)
· Based on cloud’s density and angular momentum

· High angular momentum and low density – Spiral Galaxy
· Low angular momentum and high density – Elliptical Galaxy
· All galaxies are born spiral and spirals collide (Theory II)
· Galactic collision (galactic merger)

· Galaxies pass through one another

· Spirals become blobs because the stars orbits are messed up

· They eventually settle, but it is an elliptical galaxy

· Spiral galaxy clusters on outskirts

· Elliptical galaxy clusters inward and giant elliptical galaxy in center

· Arguable because the elliptical galaxies are dust poor
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