Astronomy unit 6:

25A
· We are in the milky way 
· Hercheks early attempt: they counted stars to see how mnay stars in the gien direnction, they found a flattened disk where most of the stars are, it’s a circle, and the sun is in the center of this disk 
· Flaws: see only about 6000 light years, and they didn’t know about the dust , and position of the sun wrong 
· Harlow shaply found the lyra type stars and was mapping out globular clusters where many of these lyra stars are, and what he concluded is this is the sreu dimension of the galaxy, and we aren’t near the centre

25B
· -the disk, most of the stars in a v flattned disk
· -Disk is 100,000 in diameter and 1000 light years thick 
· Stars are not evenly distributed 
· We are within the spiral arms and about halfway from the sun 
· Gas and dust is abut 15% in the disk 
· Brught colour due to O and B type stars forming in thin disk
· Thicker disk extends 3000 ly and has 5% of the mass of the thin disk where older stars are 
· Central bar: a bar running through the center if the galaxy 
· We are a barred spiral galaxy where older stars are aka the older stars, and the spirals have a bluer colour 
· We also have a central bulge, which is the center of our galaxy 
· There is lots of dust here, so to study we use IR and radio wavelengths so they don’t get blocked like shorter ones
· It’s a longated, football shape, not a sphere, its an intense concentration of matter in a small region 

25C
· Halo of old stars in our galaxy that is speherical, glocbular clusters are found within the halo, 150,000 ly in idmater and goes furhtur than our galaxy
· Stellar mass in the think disk 
· Lumo is more in the 3x10^10lsun thin disk than thick one and 8x10^8lsun in halo 
· Typical age of stars, 1-10 billion years in thin and 11 billion years in thick in halo is 13 billion , heavier element abundance is high in thick and intermediate in thick in halo is very low, and rotation is high in thin and intermediate in thick and in halo very low
· Spiral arms is where star formation occurs the most 
· Studying other galaxies we can learn about our own 
· The arms of the milky way are studied using 21 cm radiation that can pass through the dust undisturbed, and we map out our galaxy
· 2 main arms and other arms too, they are very thin arms 
· We are in the orion spur, a smaller arm, it is 10,000 light years long

25D
· Spiral arms are spiral bc: the galaxy is not on solid rortating, it has differential galactic rotation, and the inner region rotates faster and outwsr slower, so the stars rotate faster, and because of these difference in speeds turns into a spiral 
· Problem: spiral arm,s if continue rotating, would eventually spread out and kill the arms// they should disappear 
· Spiral structure Is self propagating, the amount of matter in the arms itself exert gravitational energy ti keep the spiral structure 
· 3.6 billion years old is when we start to see spiral arms forming, 8 billion years old is hwere we see more arms formed 

25E
· Galactic year is approx.. 225 millions years
· 26,000 ly from the center and 70 ly from the middle of the disk, and we are moving 200 kilometers a second around the center of the galaxy, but it takes us 225 million years for the sun to do one loop around the galaxy
· We can estimate the amount the mass before us and the center of the galaxy 
· 100 billion that times the sun is the ^ 
· Further out we look more mass we are considering to find the mass much further out 
· The total mass of the galaxy is about 20 times greater than the amount of luminous matter 
· Once past the lumo matter the speed increased, this means there is more mass outside fo our orbit than within 
· 20 x 100 billion x the mass of the sun is the true mass of the galaxy 
· Dark matter, matter/mass we don’t see 95% matter of our galaxy, 19xthat we don’t see isnt lumo isn’t radiating 

25F
· Shape of dark matter: 200,00 ly out more than halo, and is more sphere
· Cant be stars bc we would see light, not gas because we see radio waves and spectrm emissions, not dust because It blocks the raditaon, not black holes/ neutron stars bc we would see more heavy elemtns, plamnet or brown dwarves is not it because we see the gravitational lensing, they would cause more light from stars to be curved/bent / brighten other galaxies 
· Dark matter is: an exotic subatomic particle aka a new type of matter that only interacts with normal matter only through gravity 
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